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The conference is organised by the University of Zilina. It is the university with about 13 000 graduate and
postgraduate students. The university offers Bachelor, Master and PhD programmes in the fields of transport,
telecommunications, forensic engineering, management operations, information systems, in mechanical, civil,
electrical, special engineering and in social sciences.
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Financial Time Series Modelling with GARCH M odels

) "Jan Babel
"University of Zilina,Faculty of Management Sciersoel Informatics,Department of Macro and
Microeconomics, Univerzitnd 8215/1, 010 26 Zili®gvakia{jan.babel}@fri.uniza.sk

Abstract: This paper deals with heteroscedasticity and iesqmce in financial time series. By examining
numerous time series it tries to find an answergteestion: ,How many financial time series are
heteroscedastic? “ If time series is heteroscegjabie assumption for using GARCH models is fugdfill li
would be interesting to know the number of finahtiae series for which the use of GARCH model is
adequate.

Keywords: heteroscedastic, GARCH, ARCH test, currency crates

1. Introduction

GARCH models are designed to capture certain ctarsiics that are commonly associated
with financial time series:
= fat tails
= volatility clustering
= persistence
* mean-reversion
= |everage effect
The first model that provides a systematic framéwior volatility modeling is the ARCH
model of Engle (1982). Bollerslev (1986) proposessaful extension of Engle’s ARCH model
known as the generalized ARCH (GARCH) model.

"THTE 8 ~NOO)
a =0\V;, 1)
2 v 2 > 2
of =+ 4R+ o,
i=1 j=1
wherer, is a log return seriesa, is the innovation in timet, v,is a sequence of iid random

variables with mean equals to 0 and variance eduoalsVariablesa,a £ are called ARCH and

GARCH parameters and are computed by maximizing ltkelihood function (MLE). o7
represents the estimated volatility of time séries

2. Detection of Heter oscedasticity

Heteoscedasticity can be usually found in majooityfinancial time series, but before using
GARCH models, we need to test the residuals of 8erees for the presence of heteroscedasticity.
If there is a heteroscedasticity, model with caondil heteroscedasticity, GARCH model, can be

1[9] TSAY, RUEY S.: Analysis of Financial Time Ses, page 114
11



used. If there is no indication of heteroscedasgti@assumption of using GARCH models is
violated.

For this purpose, | choose to examine currencyscrages and commodities (gold, silver and
platinum) offering for free by Oanda currency sitdie period under examination is 1st of June
2009 to 13th of October 2010, together 500 dailypenbations. 50 national currencies and
commodities were chosen, which gives together 50osh 2 combinations. We obtain 1225
financial time series, specifically currency crostes and spot prizes of gold, silver and platinum.

Before estimating a full ARCH-GARCH model for adimcial time series, we need to test for
the presence of ARCH effects in the residualshéiré are no ARCH effects in the residuals, then
the GARCH model is unnecessary and misspecified.

Since an ARCH model can be written as an AR mad#&dims of squared residuals as

& =g tag’ t..tagl ty (2)
a simpleLagrangeMultiplier (LM) test for ARCH effects can be constted based on the auxiliary
regression (3). Under the null hypothesis thateheme no ARCH effectsay =a, =...=a, =0,
the test statistic

LM =T.R* ~ x?(p) 3)

WhereT is the sample size arfd® is computed from regression (3) using estimatsitivals?

According to ARCH LM test with number of lags equab 12, from overall 1225 financial
time series, 220 were considered as homosced§$8e6), which is a surprising fact according to
theoretical assumptions of financial time series.

heteroscedastic/homoscedastic

18%i-

i hetero Ehomo.

82%

Fig. 1. Comparison of hetero. and homo. Series.

The analysis was made within R environment, usiagkpges quantmod and tseries for data
downloading. Detailed frequency table of every Engurrency and its presence as homoscedastic,
is shown in figure 2. The most frequent homoscécdshe series in combination, with other
currencies or commodities, were platinum (33x) goldl (32x) .

2 Modelling Financial Time Series with S-PLUS, Ziy@¢ang (2005)
12



Presence of homoscedasticity for 50 currencies

Frq.

"'W'“r

10
15
20
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30
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(=)
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25 30

o

Fig. 2. Presence of homoscedasticity for chosen 50 cuesragicording to ArchLM test

EURCAD
USDJPY

1.7

100

1.6
96

1.5

92

1.4 g

1.3 84

124

T 80 T

————— ————
2009Q3 2009Q4 2010Q1 2010Q2  2010Q3 2009Q3 2009Q4  2010Q1 2010Q2  2010Q3

Fig. 3. Cross currency rates: Euro against Canadianrdalad American dollar against Japnesse Yen

Then | examined 2 time series, one from each gang build GARCH models. EUR/CAD
represents heteroscedastic time series, USD/JPYosemdastic. Theoretical assumption is, that
GARCH models should work better with heteroscedastie series and reach lower RMSE than
linear ARMA models. Both time series are showniguife 3.

USD/JPY Aproximation| Prediction| Aproximation Prediction

Error ARMA(1,0) ARMA(1,0 ARMA(1,0)+GARCH(1,1) | ARMA(1,0)+GARCH(1,1)
statistics/models ) + t distribution + t distribution

Root Mean Squared| 0.430612 0.431572 | 0.430640 0.435503

Error(RMSE)

Mean Absolute Error 0.304027 0.264251 | 0.303666 0.271930

(MAE)

Tab. 1. Results for homoscedastic time series USD/JPY

13



EUR/CAD Aproximation| Prediction| Aproximation Prediction

Error ARMA(1,0) ARMA(1,0) ARMA(1,0)+GARCH(1,1)+ | ARMA(1,0)+GARCH(1,1) +
statistics/models GED fixed 1.7 GED fixed 1.7

Root Mean Squared| 0.006870 0.005692 | 0.006870 0.005588

Error(RMSE)

Mean Absolute Errorf 0.004918 0.004245 | 0.004907 0.004170

(MAE)

Tab. 2. Results for heteroscedastic time series EUR/CAD

3.

Conclusion

From results listed in Table 1 and 2 follow that 2H extension of ARMA models is suitable

when heteroscedastic time series is examined (EABR/@xample). The joint estimation of

ARMA+GARCH models beats ARMA model primarily in mlietion part. These findings

correspond with theoretical assumptions of theselatso However, surprising is the fact, that
almost one fifth of all currency cross rates armbscedastics.
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Detection of Abnormalitiesin ECG Using MATLAB

"Branko BabusiakMichal Géla
"University of Zilina, Faculty of Electrical Engineeg, Department of Electromagnetic and Biomedical
Engineering, Univerzitna 1, 01026 Zilina, SlovaKiaranko.babusiak, michal.gala}@fel.uniza.sk

Abstract. The neural networks have many ways of usage ihnteal field. They have been applied
successfully to speech recognition, image anafysisadaptive control, in order to construct soferagents
or autonomous robots. The electrocardiography (EG@hal is periodical and therefore it is quite
predictable. In this paper it is described usagaefral network for ECG signal prediction. Succelssf
prediction of ECG is used for abnormalities detecti- artifact, extrasystole, apnea, etc. An autmmat
abnormalities detection system was created fomeffand online purpose. Functionality of this systs
also described in this paper.

Keywords: ECG, neural network, signal prediction, detecttbabnormality.

1. Introduction

The neural network is computational model basedhenfeatures abstraction of biological
neural systems. Neural networks are an efficieatygsive, and powerful means of computation.
The creation of the neural networks was inspiredhieystudy of the human brain. Neural networks
are pattern classifiers. They do not store "knog#gdin a memory bank. The information is
distributed throughout the network and is storedhi@ form of weighted connections. The most
valuable characteristics of neural networks aretaidlity and tolerance to noisy data. In general,
they are well suited for applications that invobtassification of input (e.g., digital image, natiur
language, and speech processing). Neural netwoeksi@ appropriate for problems that require
precise, unary answers, such as solving mathermptaalems [1][2][3][5].

The first main difference between neural networld amomputer program is that neural
networks are robust against the errors. If compptegram contains an error, the system will
collapse. Errors or divergences in neural netwdiksot lead to collapse in the system. The second
difference is that neural networks perform thegk&in parallel (increases speed of computation).
The parallel processing of signal is typical feataf the brain neural networks [1][2][3][5]-

The basic element of neural network is a neuroe. Sthucture of the neuron is in the figure 1.
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Fig. 1. Basic model of the neuron.

An electrocardiogram (ECG) is a graphic productfran electrocardiograph which records the
electrical activity of the heart over time. An EGdfisplays the voltage between pairs of the
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electrodes, and the muscle activity that they megadwom different directions. This display
indicates the overall rhythm of the heart, and weakes in different parts of the heart muscles It i
the best way to measure and diagnose abnormaimisytiithe heart [7][8].

The heart activity repeats periodically; therefarethe record there are recognized intervals
which are similar and repeated. Each interval ctaf a P wave, a QRS complex and a T wave
(fig. 2).
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Fig. 2. Schematic representation of normal ECG curve.

2. Offlineprediction of ECG

Let us consider that “healthy and calm” ECG reamodsists of periodically repeated intervals.
Then it is possible to predict the following timangple of the digitalised ECG record if a few
previous samples are known. Neural network is usedestimation of the next time sample.
Realization of this task is performed in the MATLA®vironment. The neural network will be
designed and simulated over the real ECG signalhdxt interval of this signal is displayed in the
figure 3. The signal is ten seconds long and nspdiaag rate is 100 Hz.

At first it is needed to extract suitable trainisignal from the whole ECG signal. As it is seen
in figure 3, signal has fluctuating (sinusoidalogress due to breathing process. Fluctuating
progress is best seen on R peaks. For that reasomaining signal (set) has to be a part of the
whole signal which includes at least one periothehtioned sine wave. A training signal (red part
of figure 3) consists of 620 samples.

400

AID level

Fig. 3. ECG signal (length: 10 sec.; sampling rate: 10 Hmining set for neural network is marked by cetbur.

Now, let us try to create neural network which vod able to estimate next sample if previous
five samples are known. Two different types of aéwmetwork — the linear layer with one neuron
and multi-layered backpropagation neural netwokk ased to solve this problem in comparison
purpose.

The linear layer with one neuron is shown in tlyaife 4. Transfer function is linear. It is very
important to create correct matrix of inpitsnd vector of expected outpdts Each column of the

16



matrix P stands for five consecutive samples (dimenslas [5x620]).T is a row vector with 620
expected outputs (output = following sample aftee amples irP).

. 2 1n t

b
Fig. 4. Linear neuron.

Training process takes approximately 30 milliseso(all time data are measured on mobile
Intel Pentium Dual-Core CPU T4300 2.1 GHZ). In fieation process of trained network it was
used the part of signal outside of training setgearTest signal is also 10 second long (1000
samples). Test signal (blue) and the result fromradenetwork (red) are shown in the figure 5.
Prediction of new 1000 samples takes 15 millisesmrmaverage.
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Fig. 5. Prediction of the ECG by using simple linear neuro

In the second case it is created the backpropagaéaral network with three layers (figure 6).
The network has three neurons in the first layen heurons in second (hidden) layer and one
neuron in the third layer. It is used log-sigmamhisfer function (logsig) in each layer. The leagni
rate was set on value 0.05 and tolerable errorli&® For computation of weights and biases it
was used trainlm algorithm which is based on LeeegiMarquardt optimalization. Designed
network was applied to the same signal as in teeipus case. The result is shown in the figure 7.

a = logsig(n)

Fig. 6. Three-layered neural network. Transfer functiorth@right.

Duration of training process vary and depends anbar of iteration. For example, it takes 3.1
seconds for 68 iterations and 2.2 seconds foretations. Prediction of new 1000 samples takes 25
milliseconds on average.
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Fig. 7. Prediction of the ECG by using three-layered nlengawork.

The three-layered neural network achieves bettecigion in predicted signal in comparison
with simple neuron. But it takes longer time foegiction on the other side. In the figure 8 it is
displayed difference between real and predictedasitpr both cases. The difference is computed
as:

d (k) =|r(k)- p(K]. (1)

whered is difference signal; is real signalp is predicted signal andis sample order.
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Fig. 8. Difference between real and predicted signal.

3. Detection of abnormalities

The three-layered neural network is used for theoahality detection system because of
previous result. More layers do not lead to bgitediction of ECG. Automatic detection system is
very useful in evaluation of long-time ECG recorileng-time ECG (e.g. all-day monitoring)
contains many abnormalities (extrasystoles, moveéradafacts, temporary bad electrode contact,
etc.). Designed system helps cardiologist to famug on parts which are suspicious for any kind of
abnormality.

System was tested on long-time record (7 hoursA@nainutes). For example, in the figure 9 it
is shown 8 seconds long part of signal with presesfcextrasystole (blue signal; extrasystole at
22" second). Predicted signal is shown in figure @)(rén the figure 10 a difference between real
and predicted signal is displayed. Big value ofedénce stands for extrasystole in the ECG. If
boundary for abnormality is set to value 0.15 (fif. horizontal line) then system is able to detect
any unexpected change in the ECG. In order to eétei detected abnormalities which are caused
by movements (muscular activity) it is appropridte use low pass filter to reduce higher
frequencies. Detected abnormalities are then markélde record. System is time-saving because
cardiologist can focus only on marked regions mgltime ECG.
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Fig. 10. Difference between real and predicted signal. +ortal line represents boundary for abnormality.

4. Online abnormality detection

Online prediction is dedicated for cardiomonitorfielh communicate with PC station via
Ethernet (fig. 11 A). For this purpose it was ceelaC# application ECGgenerator which simulates
cardiomonitor and it transmits ECG signal to théwaoek - intranet, internet (fig. 11 B). The
application can run on arbitrary PC connected ¢orttwork. ECGgenerator loads real ECG record
from the specified binary file. Each sample of sigs transmitted one hundred times in a second. It
corresponds to sample rate of 100 Hz.

Prediction is realized for every half second (5@hgkes). Right after prediction difference
between real and predicted signal is computed.€eftwer prediction and evaluation of difference is
a half second delayed. If difference exceeds bayndhabnormality, system will warn user by
beep sound, warning message on the screen etc.oMord&aCG included with positions of
abnormalities is stored in to hard drive. Whiledicéon and evaluation are made next samples
from cardiomonitor (ECGgenerator) are still recéivim the background without any delay.
Processing of each 50 samples takes about 15euniisls.
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Fig. 11. Online abnormality detection system connectecEtigernet.

5. Conclusion

In this contribution it was presented using of muretwork in the ECG signal prediction. It
was created abnormality detection system, whicatotdinalized yet. Designed system can be used
for detecting abnormalities in either offline or lioe applications. Offline detection system
considerably helps cardiologist to evaluate lomgeti(a few hours) ECG record. Online detection
system provides long-distance monitoring of ECGksao internet connection.

Authors still work on improvements of proposed detn system. They would like to change
training set and retrain neural network in dependeon changing heart beat frequency. For this
purpose QRS detection algorithm will be implementeit the detection system. Detection of
abnormalities in online application will be acceled by using CUDA technology — parallel
computing on Graphical Processing Unit by NVIDIA.
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Abstract. In this paper we will look at issues of vehiclerocounication in VANET. The main objective is to
present an algorithm for distributing data in VANHJistribution of data in VANET is essential forhiele
communication. In addressing this issue it is nemegsto face the problems that are caused by enmieatal
influences or lack of resources.

Keywords: VANET, Data dissemination, Vehicle, Replication.

1. Introduction

The idea of vehicle communication in VANET promiseany benefits of intelligent transport
systems, e.g. reduced number of accidents, mitigaif accident consequences, better use of road
and resources such as time, fuel and space forimsvative applications. However, before the
widespread deployment of vehicle communicationsinecessary to solve many problems and
challenges in this area. Vehicle communication du#sonly create virtual information space, but
must secure a firm definition of rules for its u3dis is the only way to create stable, safe and
acceptable system usable for ITS (intelligent tpantation system).

This article examines the issue of data distribuiiroVANET. Successful distribution of data is
a prerequisite for successful functioning of VANEIh the paper we firstly introduce the
importance of vehicle communication, and then weklat design of messages that serve for
communication in VANET. The main objective is tepent the algorithm of data distribution and
the results of its use

2. Why Vehicular Communication?

In the early automobile industry, road infrastruetand various types of cars were regarded as
autonomous systems. Mutual influence and growtlgh@i number of cars, larger and more
sophisticated transport infrastructure) of thessesys required their connection with traffic signs.
The whole system was again considered as autonomous

Since (today) the number of accidents, congestimmber of cars and size of road
infrastructure are increasing we can consider thieent autonomous system to be insufficient. The
next stage of the automobile industry (from thenpaf view of intelligent transport systems
development), is to find a way to control the wheystem. This idea tends towards the concept of
fully automated cars that in future will be capable'self-service" (drive by itself). We can seeth
beginnings of this new system in the automatiosarhe of the usual driving manoeuvres. The best
known applications of this automation include: sglfking, automatic speed adaptation ... Another
important step towards improving traffic conditiall be the integration of vehicle communication
via VANET (Vehicular ad-hoc network). It is possbto achieve a collaborative approach in
VANET by sharing information that individual cararcidentify from the environment.
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Examples of utilizing the benefits of automobilemoounications are spreading Warnings
(messages on accidents or traffic restrictions), the like. The big advantage of such cooperation
lies in the immediate car to car communication aforming on real-time local information.

Vehicle communication brings new functionality whiemplementation will help in the
progress of research on intelligent transport syst@TS).

3. Related work on data dissemination

Research on the data distribution is often presebte term data replication. Replication
techniques are based on different principles.

Technique based on access frequency see [1] ditideslata on "hot data items" and "cold
data items. This division is made on the basisuafryg (requests) frequency from mobile nodes on
the source data.

Another way to spread data is their replicationeldasn the date, as suggested in [2]. Data
replication in VANET is also possible to implemeant terms of database systems. In [3] the
VANET philosophy is presented as distributed databaystem with architecture adapted for
mobile networks.

Efficient data distribution is a challenge for tlesign of adaptive algorithms that ensure the
distribution of information in VANET with minimalast on resources that VANET provides.

4. Description of ssimulation

In our experiments we have simulated a system by @aarning for road users of impending
danger on the road. The problem was simplifiech® dimulation of cars driving in road network
illustrated by the picture. Cars were capable oél@ss communication and therefore were forming
VANET network.

Drivers of cars were facing danger in form of pws$dbn the road. Driving through a puddle
can be considered dangerous. However, if the dheer been warned in advance, he could pass
through it slowly and safely. Thus we equiped thesdn the simulation with capability to detect
puddles when they were driving through them ang there also capable of autonomous warning
message transmission.

In the simulation cars were driving in urban enmirent such as displayed at the picture.
Roads (grey) were bordered by buildings (green)ciwhivere forming obstacles for wireless
communication. Cars (yellow) were driving in speeaisging from 10 ms-1 to 20 ms-1. They were
entering the road network through “gateways” (lighten at the bottom of the map) and later on
leaving it again through the gateways. The whosglmetwork has spanned at the area 4500m long
and 3000m wide totaling approximately 25500m ofisa

For our experiments we were changing parametedgssémination algorithm described in next
section. For every tested combination of values skhulation runs were evaluated. Every
simulation run was 50000 simulation seconds long.

Fig. 1L The sample of simulation software.
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5. Design of algorithmsfor data dissemination

The main idea of the algorithm is to keep the imfation within certain geographical area till
the information is not outdated. Messages are bsamg as broadcasts and received by cars within
communication range. A car that received such ssageswill rebroadcast it if it is not further from
the original source of the message than certatarttie (controlled by parameter DISTANCE) and
also if the information is not outdated (is notexidhan value of the parameter KEEPALIVE). The
algorithm is event driven.

Algorithm can be controlled by several parameters:

* RANGE = maximal distance,
* LIFETIME = how long is information considered valid
* DEFFERTIME = time interval between retransmissions.
When car is driving through a puddle:
1. Send a message containing:
* POSITION = geographical coordinates of puddle,
 EVENTTIME = time when the car detected that itrighe puddle,
* SENDER = identification of sender of the message.
2. When car received a message
1. Update information about puddles on the road, prefest recent data based on
message.EVENTTIME
2. Wait for DEFFERTIME
3. If current time - EVENTTIME < LIFETIME and distandgetween current position
and POSITION < RANGE and the message contains mexs#nt information
available then rebroadcast the message else stop.
4. goto step 2

6. Results

In our simulation, parameters RANGE and LIFETIMEraveounded together. LIFETIME was
set to RANGE/10 because that was the maximum tonecdr to stay within the range anyway
(speed of cars was ranging from 10 to 20 ms-1addition to parameters of routing algorithm we
were also experimenting with density of road t@ffimeasured only approximately as average
number of cars in the road network.

We were evaluating the algorithm by Warned Drivieadio (WDR). That is how many times a
driver had been warned when driving through a paiddl proportion to all times a driver was
driving through a puddle.

Our results are visualised at graphs 1 and 2. Ah lgpaphs there are results for various
densities of traffic. At graph 1 one can obsenfuence of DEFFERTIME (X-axis) on WDR (Y-
axis) when RANGE was fixed at 1200 m. At graph 2 @an observe influence of RANGE (X-
axis) on WDR when DEFFERTIME was fixed at 7.5 s.
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Graph 1: Influnece of DEFFERTIME, when RANGE = 1200
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Graph 2: Influence of RANGE, when DEFFERTIME =7.5 s

Graphs 1 and 2 does not include all the resultsob&ined from our simulations. We
experimented with larger set of parameter valuesvéver, influence tendencies of parameters are
clear.

From the graph 1 one can see that higher valuee6fHERTIME causes worse value of WDR.
However the impact is only slightly noticable. Frograph 2 one can observe noticable
improvement of WDR with rising value of RANGE. lbels have significant impact especially with
lower values.

However density of traffic proved to be very im@mt. It has very strong influence on the
resulting value of WDR as one can see from botplgiand 2. One can observe significant gaps
between lines displaying results for different dées of traffic.

7. Conclusion

We have proposed an algorithm for distribution afesy information in VANET and tested it
in computer simulation. The algorithm has provedd¢oable to give good results, value of WDR
over 90%, with parameters properly set and withl ioaffic dense enough.

As stated at the beginning of the article the ideto introduce control of the whole system
because of road traffic getting more and more defhas we can allege that with the proposed
algorithm we are on good way in accomplishing tbal@nd we can continue in augmenting it for
our further research.
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Abstract. In this paper we present a new model of neurabtot Our design is a special kind of network
used in tasks of speech recognition. Basic hiereatBtructure is proposed with all necessary stdgeits
creation. Fuzzy flip-flop element is taken as bdmidding unit (node)Lindenmayer’s system (L-system) is
used for connecting nodes into neurons. Evolutides; genetic programming, GPU computing are etiliz
to improve performance and final results. For gahevaluation of proposed methods, the whole madlél
be evaluated in task of bimodal speech recognition.
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1. Introduction

The topic of this work is the speech recognitiotlizing network of fuzzy flip-flops. The
construction unit of the network, the fuzzy flim4fl (can be understood as a neural component of a
neural network), and it was designed at the Departraf Communication Networks [1]. Unlike L.

T. Koczy, who introduces a network of JK flip-flo[fg as an alternative to a neural network, this is
based on classic RS flip-flop. Significant changéhie utilization of probabilistic algebra instezfd
Boolean algebra. Another significant change is dtddition of new inputs (reward, punishment,
limit and memory). These changes serve to infludiragy properties of neurons. Now we can
affect power and duration (speed of spontaneowgeting) of excitement. The idea of fuzzy flip-
flops is main motivation of our work and our systdasign, but it is more than just a basic element.
The whole system consists of many stages; thelgraafty described in following sections.

The second section describes a basic design ofystem. The B section outlines some
features as they were defined in [1]. THR gkection describes more complicated structures as
neurons, layers and population are introducedash $ection are briefly described inputs for our
problem (video sequences and audio records) arwhdludes this paper and proposes some future
steps.

2. Network design

As it was mentioned above, the main problem andvaiidn that has to be solved is a proposal
of network design. It can be separated into diffeisgages. At first basic element — construction
unit is designed, which provides some importantiteds for our purposes (as it was described in
introduction). For more details see [3]. Next, thdsasic elements are connected into more
sophisticated structures, in our case we are @lkinout neurons. Next stage describes mutual
interconnection of constructed neurons into a la@¢her stages consist of enlarging whole network
into layered structure. In final stages the whglgtam grows into population. For more details see
Figure 1. In this paper we briefly describe allgete Our model is intended to be used especially in
tasks of speech recognition, therefore dynamic gn@s of inputs need to be considered. In our
case the dynamic properties are learned in netatoukture.
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Fig. 1. System design. It consists of more populationsh gapulation represents one network. Network isstoated
from layers. In layers are located neurons, thoseanstructed from basic flip-flop elements.

3. Badsc dement

As the basic element we understand fuzzy flip-fidpch provides suitable properties for our
model. These properties could be: one basic elemmamgt support its neighboring element
(principles of Hebbian influence). Next, this elemenust be able to provide some possibilities of
manipulation — make a relationship between elem&nisiger or weaker. The important property is
also to remember state of node (suitable time ggribhe Figure 2 shows example of designed
basic element and the same figure on the right showutual interconnection of two such elements,
this can be considered as basic element in our imode
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Fig. 2. The left image shows basic flip-flop. The right igeashows interconnection of two such flip-flopsoimtne
basic element. X — Input into flip-flop; P,R,M,LRarameters used for manipulation of flip-flop (mmment, reward,
memory, limit); Q- Output

ZP2

4. Neuron

Design of an initial network is inspired by compleatterns in nature (growth of plants, shell
design, etc.), which can be described by a fragttaicture. Lindenmayer’'s system (L-system) is
used for prescription of such structures (presiompof a neuron and then the network will consist
from the number of same neurons). L-system is ddfias G = (V, A, P), where V is a set of
symbols (alphabet), A is a string of symbols frondl&fining the initial state of the system (axiom),
and P is a set of rules defining the way varialoks be replaced with combinations of constants
and other variables.
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Fig. 3: The example of dendritic structure with initial am FFX, pair of rules X, Z and after two iteratiptise final
structure is generated.

For a later network structure adjustment we usemealgorithms. The question raised now is
that what options for adjusting does genetics 8ffnere is variety of options:

Genetics can be applied for the very basic elerfreeural component) for the modification of
L-system prescription (rules generating L-systemfjr@l string generating the fractal structure) or
for direct modification of the generated networtc, e

5. Layer building

In previous section we described principles of dindy neuron structure. Each such structure
has a root node, a set of these nodes createsutdagger”’ in meaning of Kohonnen layer or human
brain cognitive layer. For neurons there are rofesiutual connection. E.g. a basic connection rule
is based on Euclidean distance in given layerwth hodes of different neurons (or the same
neuron) are closer than any given distance, theynéerconnected each other (see Figure. 4).
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Fig. 4. The image on the left shows basic principle déscriabove. The image on the right is an exampla fror
demo application.

Some nodes from one neuron can be located in diffdayer — layered structure is generated.
Nodes in these layers can be interconnected e&eh -etthe same principle as was described at the
beginning of this section can be used. For exaralsle all inputs nodes create an input layer, but
this layer has not structure design.

6. Output evaluation

For a network evaluation, we have proposed thectibgefunction that takes power of network
excitation and the location of excited parts asitipait values. The idea behind this process copies
monitoring of human brain activity with EEG (Elem&ncephalography), so it can be said that we
are trying to simulate a neural system of human.BMeve that final network should be able to

27



recognize any kind of input. Given that the deparitnis experienced in speech processing, we
decided to test our network at the speech recagngroblem. Potential advantage of our approach
to speech recognition over current approaches as Wwe do not need dictionary of known
expressions in external memory. All words are stmaded in main network structure. In
association with this fact, we also believe that system would be much faster in recognition than
already known systems.

7. Conclusion

An input for our network will be spectrum of speemhfeatures extracted from images. Not
necessarily all input values will be counted. TWil be matter of network structure. If we consider
network as one layer of a system, then input spectwill form another layer. Both layers will have
coordinate system. Only unconnected inputs of meufilom the layer of network will be connected
to inputs. In this connection, unconnected inputvaoordinates [x,y] will take value from layer
with inputs from coordinates [x,y] (values x, y nubal width, height of a predefined window in
spectrum), this is one example of providing inpids network. The network behavior can be
affected also by different strategy at presentatioinputs. It is goal of experiments to find ouhat
effect brings multiple submission of the same infiuthe output will be different from the case,
when the network will get same input just once, etc

Last but not least is the question of effectivelization of experiments. Given the expected
size of the network, we expect utilization of higkrformance computing for recalculation of
network state.

System speed-up could be reached also by utilizatfcGPGPU at genetic programming part
of solution. For this purpose we would like to esenputation on graphics processing units, which
is relatively lowcost solution (GPUs by nVidia wi@lUDA architecture).
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Abstract. Nowadays, we have been experiencing stronger tamiger penetration of RFID technology into
our daily lives. Commercial networks and manufdomircorporations are both facing the question how t
implement this technology not to stay behind thenpeting business subjects. For successful setting o
RFID both properly chosen hardware (readers, aedall tags) and operating software applications are
necessary. These applications connect hardwarenitthmation systems of corporations and form déeda
middleware. Corporations thus deal with the probkench middleware to choose for their purposes. e
the solutions which have been handled in our latgonal RFID Laboratory at Technical University of
Ostrava is the WebSphere Sensor Events. This systets international standards and provides
middleware infrastructure for creation and admmisbn of sensor-based solutions in business sphiée
aim of this article is to make the reader familigith features and potentials of similar systems.
Simultaneously, | want to present the idea of simslystem usage in car industry.

Keywords: RFID, Tag, EPCIS, Middleware, RTLS, ePedigree;dadility

1. What isRFID

RFID is an abbreviation for radio-frequency idengfion. Any object of our real life, no
matter if it should be people, animals or thingan doe identified. An object intended for
identification is marked with so called "tag”. Imfieation from the object marked this way can be
then obtained using radium waves.

1.1. RFID Tag

From hardware point of view, RFID tag consists aénachip and aerial encapsulated in paper,
plastic material or ceramics. Energy for communmicais received from carrier wave sent by the
aerial of the reading device.

For some applications, also so called active tagsised which have an additional own source
of electrical energy and it is not necessary tagne them with the reader. Information about the
object is called "Electronic product code (EPC)d as stored on the microchip, while the aerial
takes care of communication.

1.2. Reading device

Main purpose of RFID reading device is to commuigcaith tags. Load data from them and
send it further into information systems. The migyoof reading devices have their reader and
aerial part separated for the purpose of modulaoigyconnection of several aerials and creation of
various configurations for ensuring proper readingarticular environment. Some reading devices
are compact, for example the handhelds. Receribretare also RFID extensions for mobile
phones and PDA.

1.3. Difference from bar codes

RFID tag broadens features of barcodes in suchtiagyits direct visibility is not necessary. It
offers dramatically bigger reading distance. Ibat loading of more elements at once and has
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much bigger capacity for storing information. Amoitg outstanding features there is also
a possibility to add active elements for variouarity monitoring, such as temperature, humidity,
movement and rotation in all directions.

1.4. RFID Middleware

Up to now, | was writing about the hardware partR¥ID technology. For making use of
information from tags it is however necessary teehigtransfered to information systems. After the
first manipulation (which takes place in the regddevice), another process comes in the higher
layers of RFID system. Communication method of ezasl described by protocols. With regard to
the fact that in complex RFID system various typéseaders can be present supporting various
protocols, it is necessary to make use of the tobich is called Middleware. In this case,
Middleware serves for gathering, filtration and sequential delegation of data from RFID readers
to other components of system.

1.5. EPCIS

Electronic Product Code Information Services (EBG4Sa standard designed for exchange of
information between business partners in their shagi network based on RFID technology.
Together with information systems, RFID is the magzhnological means enabling identification,
gathering and exchange of information about pradactoss all logistic network. EPCIS is crucial
for product traceability. Traceability could be iefd as an ability to gain and verify information
about tracked item from views of its history, cmtretatus and location of the item in the logistic
network.

The basic building stone of EPCIS system is thenieddven data processing. Event is to be
understood as some real event related to the Rd@btification. Event must be presented in the
form which is comprehensible to software componertsm system point of view, it is carried out
with XML document and its metadata. From these &syaeme can understand the link to particular
business processes. Events may be related tofidatitin of one or more objects, identified with
the EPC, aggregation of objects on pallet, busiriemssaction or a mere inventory check of
particular object type.

The event includes, among others, also the timagstandicating the exact time of occurrence,
list of EPC codes associated with the event, ifleation of the event relation to business
transaction and reading location in which the eveas recorded.

Activities of International RFID Laboratory alsocinode the analysis of particular EPCIS
solution possibilities. In the EPCIS field, there apen source solutions, such as EPCIS Fosstrack,
we commonly work with and use for demonstrativeppses. Due to frequent communication with
industrial companies we must focus also on thenpieieof more sophisticated solutions, such as
BizTalk Server from Microsoft or WebSphere Senseeriis from IBM.
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Fig. 1. Diagram of EPCIS based communica [4]

2. WebSphere Sensor Events

The advantage of this system lies in its openr@sards many sensors. The sources of dat
this platform include, among others, sensors otdmes, GPS and RFID tags, both active
passive. System enables setting of RFID architecamd its intelonnection to physical reade
This platform provides those who dont have RFIDdhare at their disposal with simulati
of reading devices and tags. InfoSphere Tracewnldrver, a fu-featured EPCIS system a
a robust database at once, also bes to the group of similar programs.

WebSphere Sensor Events contains several modelptesiof usage concerning the issue
Container Tracking, Track and Trace of Goods, effediand Asset Visibility Clier

2.1. Container and goods Tracking

Container Trackg is used in case there are returnable wrappicgstainers or othe
returnable materials present in the logistic nekwdysing this component demonstrates t
traceability from the producer warehouse and lenmn to their owne

The Track and Trace of goods use case providessa tmaimplement the serialization &
tracking of goods through manufacturing, shippeugg receiving. The goods is stored on the p
equipped with the RFID tag. This tag contains tlRCEcode linked ith the EPCIS database
which all information received during transport dbgh reading gates of logistic netwt
participants is stored.

2.2. ePedigree

Thanks to InfoSphere Traceability Server, the mactier inserts commissioning a
shipping information which is important for the distribut«- to the system. In case the distribt
also has the EPCIS system, he can add more infimmand the final vendor (and thus also
customer) can reach the complete pedigree infoomatisage of ePedigree idated in the model
case especially with health care, in particularhwdistribution of pharmaceuticals. It helps
exactly track down where the particular medicinenes from and if by chance it could
a counterfeit.
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2.3. Asset Visibility Client

Another domain where the RFID tags may be appliedsa called RTLS systems - locators
working in real time. The active tags and readernaenetworks are used here. Similarly to the
GPS positioning, the triangulation and trilateratis used for detection of exact location of seldct
element. Generally, the more dense network of nggldications we create in the transmitting range
of active tag, the more accurate the informatiooudlits exact location we receive. The advantage
in comparison to the GPS is especially the fadt Wecan cover also the inner premises of roofed
buildings where the GPS signal doesn’t reach. AS8sibility Client enables visualization of
building ground plans and then, in real time, rdouy of particular element movements in given
area. Enables a quick response to emergency sitigair security breaches.

3. Usagefor monitoring of carsin parking places

One of the ideas I've been working on recentlysage of RTLS systems for needs of local car
industry. The basic concept lies in usage of reathoations network and RFID tags for covering
of huge parking places and monitoring of vehiclevaments in these parking places. This system
would be able to exactly determine where the palgiccar is located at a given moment, it would
be able to find out who parked the vehicle, it vebstore all important data about the vehicle and
made it easy to track it down.

RFID Car tracking tool
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Fig. 2. Deisgn of car tracing tool environment

4. Conclusion

This article aimed for making readers familiar WRRID middleware and EPCIS potential and
its usage across the whole spectrum of businesggses. It also brings in the idea of using similar
system in car industry for localization of vehiclegarking places.
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1. Introduction

In the ongoing age of informatization, you can lhariihd a household which would not
include a computer or an internet connection. Bbhenyoungest members of the family, primary
school schoolchildren have access to this techgolebich is positive on one side, because today,
it is important to know the basics of working wahcomputer and this skill is considered essential.
On the other side, most of the schoolchildren amrsicomputer and internet just a gaming
instrument due to the vast amount of games availfiekely on the internet (www.onlinehry.sk,
www.superhry.cz, www.zahraj.sk) or games boughtth®ir parents. Most of these games have
absolutely no educational value, and in many caskgjng them leads to a gaming addiction.
Furthermore, this draws their attention away fratuaation or relaxation and has a negative impact
on their character [1]. Even the teachers fromelleenentary school in Zilina - Zavodie, whom we
have cooperated with on modules development for ye@ars now, complained to us about the
problem they are encountering every day. Their Ipuid not do their homework and therefore it
would be good to support them in solving routirsksa

Therefore we decided to design and implement sepraf attractive virtual educational portal
that will provide schoolchildren with possibilityot exercise routine tasks playfully and
independently from school duties. This portal sddo¢ used mainly at home. But if teachers are
interested, they can incorporate it into educatigmracess in school environment, the choice is
theirs.

So the goal of the project is to draw childrendbsmg of routine tasks and to do it via playful
form. Our project will also be unique in the wagtlapart from the educational module itself it will
incorporate also the module for datamining.

2. Data Mining and Education

While solving a large number of exercises, an emoisramount of data can fill the databases,
as these data represent the answers of studethis set exercises. However, these data are usually
not used because normal educational portal doormam instruments for student answer analysis,
even if these data could point out interesting gudentially surprising dependencies. This
information could be used not only in pedagogy, bigo in the educational process itself.
Intelligent educational systems, which can accomatedhe educational process to the skills of
individual students thanks to analyzing his coreeud erroneous answers and setting a strategy for
education of this individual, can serve as an examlp we want to create such an educational
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system, the effective instruments for its creatwould certainly include DataMining methods.

DataMining, meaning deep data analysis, is a psooéxtraction of data patterns from large
databases and searching for hidden data dependeBetaMining methods include decision trees,
decision rules, clustering, classification etc. 5]2-Most of the DataMining methods are

supplemented by a mathematical apparatus for handfi erratic data, with the use of multivalued
and fuzzy logic.

The Data Mining algorithms will also provide medos handling of noise data which are
basically anomalies within the data sets with ezous or missing values [6,7]. This will make the
Data Mining tools much more resistant to errorg] ail improve overall performance in the area
of data analysis.

To facilitate the process of data classificatiolugtering), the Portal Data Mining layer (see
next chapter) will contain a Fuzzy C-Means Clusigrmodule [8-11], which will be able to create
a desired number of clusters from any availablea,dathile using multiple types of distance
measures (Euclidean, Chebyshev, weighted etc.) [12]

3. Attractivevirtual educational portal

The paper aims to create an attractive virtual atimcal Portal for the schoolchildren of
primary schools with the realization of mechanison ébtaining useful information to support
intelligent learning process. Realization of vittwalucational Portal is designed as a software
solution in the form of 4 basic layers (see Fig. 1)

Parents & Specialists in
i Schoolchildren Teachers psychology,
Schoolchildren o & o

Police Ed. Game 1 I
| | T 3 N
| School | L { Ed.Gome l: oM
| Post | M edamen = ' M
Attractive Virtual Educational Databases DataMining
Portal Games Methods

Fig. 1: Attractive Virtual Educational Portal.

The first layer consists of an interactive medigarving for the purpose of communication
between the students in the form of a game. Itlvélh virtual club, which will allow the students t
register for free using their general informatiamarfie, surname, age, school, class, place of
residence ...). The registration results in a stugame profile, which is, at the beginning, ideali
for every member of the virtual club. Through therges, the student can improve his profile. The
game environment contains surrounding objects ef rdal world: school, rail station,... For a
correctly finished task, the student receives t¢sedvhich can be used in these objects to gain
something and improve his profile. The schoolchiight not even notice that he is being educated
while playing a game. While playing, his motivatimnbe the best beside with his/her peers, makes
him wants to improve his profile further and withimprove his knowledge.

As a result, this layer can be used to mimic réal &nd encourage personal responsibility for
their player profile.

The second layer is created by educational modwdedized in the form of games. The tasks
solved during the games are corresponding to thie Bahool subjects. Their goal is to provide new
information for the students and improve existimpwledge, all through playing the games. For
completing the tasks, the students are assignetitsrd&he concept of the project supports adding
new modules (even after the project is finished).
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The first two layers are mainly used by students tweir parents. Each module represents the
application in the form of a game as some typecehario. These applications adhere the following
conditions: §) open and universal structure, and (b) indepereléaon the topic of education. The
first condition ensures the progressive developnoénthe education Portal by developing new
modules, created after the completion of the ptojEte second condition allows the independence
of each module slot on the particular subject mattel teaching assignments.

An important factor in the implementation of thesfitwo layers of the Portal is the consulting
help of teachers and psychologists who have theines] knowledge about the education of
schoolchildren of a primary school.

The third layer - database, integrates 2 databdsesfirst database contains the tasks to be
solved by the students in a unified and formalifeein. The second database is a database of
reactions from the students, so it contains thesaweers. Its role is to store the answers for future
analysis with usage of the effective methods oglligent analysis. Collected data allow for the
statistics of responses, which will conduct a sedoe the next layer [13, 14].

The fourth layer contains methodologies of intetigdata analysis derived from the learning
of schoolchildren. The base of the analysis wilhsiet of the original method of data mining
developed by the authors of the project. These odsthmake it possible to identify a set of
interesting dependencies, useful for the educati@thoolchildren.

The paper foresees the creation of several methgsl directed at increasing efficiency of
education process. In connection with this projet,demonstrate the possibility and usefulness of
this promising procedure for the example analy$ithe basic triplet (schoolchild - teacher - the
role):

a) analysis of success - schoolchild is to desegaalimited number of key questions of the
test, allowing for quick but reliable and objectmay of schoolchild know-ledge evaluation. As a
result of finding the key is-sues is the possipibf shortening the review-time of knowledge and
preparation of task and the organization of misidein lessons to achieve a high degree of
credibility and objectivity of the evaluation;

b) analysis of teaching skills - by tracking thepiion of the learning topics. As a result, the
teacher can determine the topics that the schddtehi are failing at and find them difficult to
embrace with a view to their subsequent amendmehtevision;

c) analysis of the content - of tasks expect tkearch of the results testing own test questions.
This allows for example to identify issues of muitc@rrelation between results, which will increase
the adequacy and effectiveness of test assignments.

To achieve the objectives of this layer is necgsgasolve the following tasks in the field of
decision support, based on the analysis of fuzzy dsing a priori information:

« formulation and research of optimization critedecision-making rules for different types of
tasks with the help of apparatus much-valuableclagd fuzzy logic

« synthesis of new algorithms for knowledge disegven databases and calculation of
reliability-based systems for use in decision suppo

» development of practical recommendations in themf of specific methodologies and
software for using the proposed algorithms for sm\practical problems associated with analysis
of test results of schoolchildren (in collaboratisith the primary school Zilina - Zavodie).

For the promoters of the project, it is very impottto obtain the results from other Slovak
schools and universities and to provide accedset@brtal and to the obtained results.

To complete the description of the use of presestdivare solution, it is necessary to define 3
groups of users to work with presented softwarelpca

The first group consists of parents and schoolofsiildvho have immediate access to the first
two layers of the Portal.

The second group is formed by teachers, workinghipavith the third layer. Their interaction
with the Portal will be controllable via an intw# assistance forms, allowing the process to ensure
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complementarily and editing tasks. Teacher musteoessarily expert in the field of informatics.
Completion of other modules in the process of thmeparation will be through the Portal
administrator - such as teacher of informatics.

The third group consists of experts in the 4th taydo will use it to process the knowledge
acquired on the basis of information stored indawbases. This may serve as a useful point for the
establishment of relations between experts anchéeac The experts group also contains teachers
who are interested in pursuing research or edutgatedagogy and specialists in artificial
intelligence and decision support.

Important contributions of the project are publicas whose authors are project promoters and
teachers. The basic theme of publications: a) mé&tion generated by the Portal and mathematical
apparatus, that form its basis, b) teaching andhodetiogical results of processing the data obtained
in the process of functioning of the Portal, whial be useful for specialists in pedagogy andahil

psychology.

4. Conclusion

The authors expect the effect of using the papesslts in two ways:

1) Usage of the proposed educational Portal wdlvate an effective system of education for
schoolchildren, bringing positive social and edioatl effects. Preparing schoolchildren on the
first stage of primary school will lay a solid fadetion for their future education, which is one of
the current tasks of the Slovak society. Accesthéoresults obtained using established software
will be useful for specialists (teachers and psjatists) in understanding the schoolchildren and
can serve as input for further research in otletddirelated to education and data analysis.

2) Development of new algorithms for data procegsinthe basis for a future application for
intelligent analysis of input data. This will enswonditions for a competitive production.
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Abstract. Cardiovascular decision-making support experierineseasing research interest of scientists.
Ongoing collaborations between clinicians and caepscientists are looking at the application ofada
mining techniques to the area of individual pati@iagnosis, based on clinical records. An invesibgeof a
Bayesian network learnt according to a generatetsida tree with cardiovascular data for estimatafn
patient risk in cardiovascular domains is preserffedmising experimental results are also provided.
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1. Introduction

A major challenge facing healthcare organizatidrsspitals, medical centers) is provision of
quality services at affordable costs. Quality ssvimplies diagnosing patients correctly and
administering treatments that are cost-effectiveorPclinical decisions can lead to disastrous
consequences which are therefore unacceptablethidasd organizations must also minimize the
cost of clinical tests. They can achieve theselt®edy employing appropriate computer-based
information and/or decision support systems [5].

The research reported in this paper considers sisgethe risk of individual patients. For
assessing the risk of a cardiovascular patient,pcational classification models can be used.
Classification models are typically used in dataing which is one of the steps of the more general
knowledge discovery in databases [3]. As a datalzsellected cardiovascular dataset is used by
us. Knowledge discovery in the cardiovascular ddatgsovides knowledge and tools of use for
prediction of a cardiovascular patient’s risk arsdmprovement.

The paper is organized as follows. In Section 2,uked cardiovascular dataset and the used
clinical model are described. Our designed Bayesework as a classification model is described
in Section 3. Section 4 contains the details ofeogneriments. Section 5 concludes this paper.

2. Cardiovascular dataset

As a dataset, a group of 839 instances (cardioleaspatients) classified into two levels of risk
and described by 17 attributes as queries about patients’ symptoms, medical fyiswinical
findings and results of physiological measurementssed. Instances are derived from clinical data
collected at the Hull site (498 instances) andhatundee site (341 instances). This data is noisy,
contains many null values and is problematic. I$ wansformed into the used dataset according to
[2]. Describing attributesA are defined a\ = {A; ...; A.; -..; A5} = { Age Sex Heart disease

Diabetes Stroke Side Respiratory Renal failure ASA Hypertension symptaniECG, Duration;
Blood loss Shunt PATCH Coronary artery bypass surgeryConsultany. Most describing
attributes are categorical with the exception aheticalAge Duration andBlood loss If A, is a

1 Jan Bohéik with all Slovak diacritics.
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categorical attributeA = {a,; ...; a; ey &y -y &, are possible
categorical valuesA, ={a,,; a,,} = {female malg, A, ={a,,; a;,} ={no,yeg, A, ={a,,;
a,,}={noyeg, A ={a;,; a5,} ={no yeg, A, ={a,,; a5,} ={left, right}, A ={a,,; a,,;
a,5; a,,} = {normat mildCOAD, modCOAD severeCOAR A, ={a,,; a,,} ={noyeg, A =
{ay:; a9, 8953 854} = {one two, threg four}, Ay ={ay,,; a,.} ={noyes, A, ={ay; a;,;
Q155 Ayy4r A5 Ay Ayt = {NOrmat gWaves sTWavesaFib60to90 aFibLT9Q fiveEctopic
othet}, A, = {a,:; &} = {0 yes, As = {5 sy A5zl Asas Aiss) Siser szt =
{armVein legVein otherVein dacron no; ptfe sten}, A, = {a;,; a,,} = {no, yeg, A,
{a,,; a5, a4 a5, a5} Class attributeC (= RisK is used to classify instances into two
possible categorical values and c, meaning risk leveldgw andhigh, respectively). It is denoted
by C =Risk={c;; c,} = {low; high}. The values of class attribute C are generatedraling to

the following heuristic clinical model [2]: an imsice (cardiovascular patient) is classified imigh
if the patient's death or severe cardiovascularnevge.g. stroke, myocardial relapse or
cardiovascular arrest) appears within 30 days aftesperation.

.y &, } where a,,;

3. Bayesian network based on a generated C.45 decision tree

Our Bayesian network is learnt on the basis of @sten tree. The decision tree is generated
according to the C4.5 algorithm [6] used on co#dcatlata for all 17 describing attributés, k=1,
..., 17, class attribut€ and 839 instances. The generated decision treeRg. 1. It consists of
the root node and the inner nodes (expressed gses) associated with attributes, branches
(expressed as lines) associated with possible vabfieattributes and leaf nodes (expressed as
rectangles) associated with risk leve|d]C.
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<=0.9 >0.9
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Fig. 1. Generated C4.5 decision tree on the basis ofrinstaalues foA, , k=1, 2, ..., 17, ancC .

The attributes associated with the root node aadrther nodes in Fig.1 are used as nodes in
our Bayesian network in Fig. 2. Basically, a Bagashetwork is a graph with arcs connecting
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nodes and no directed cycles (i.e., a directed liacgraph), whose nodes represent random
variables and whose arcs represent direct depederitach node has a conditional probability
table (CPT), which, for each combination of valoéshe parents, gives the conditional probability
of each of its values. If there is a branch froma#tnbute to another attribute in Fig. 1, theraims
arc from the attribute to the other attribute im Bayesian network.

ASA
one 066 :
two 76.8
three 21.3 mm
/ four 118 |
Respiratory \‘
normal 25.0 mm Risk
mildCOAD 25.0 ™ ow  50.0
moderateCOAD  25.0 high  50.0 | -
severeCOAD 25.0 /v’ —— Duratlnn: .
\‘ 0 _ N
PATCH |
armVyein 143 /
legVein 14.3 ECG
otherVein 143 normal 14.3
dacron 14.3 | QWaves 14.3
no 14.3 sTWaves 14.3
ptfe 14.3 aFibB0to90  14.3
stent 14.3 aFibLT90 143
fiveEctopic  14.3
other 143

Fig. 2. Proposed Bayesian network.

The CPTs in our Bayesian network are learnt onbtsas of data for attributed,, A,, A;,
A,, A, class attributeC and 839 instances with software library Nettt#].

4. Experimental results

The main purpose of the experimental study is tmgare the performance of our designed
Bayesian network with other classification modetsooir cardiovascular dataset. Experiments were
carried out with our Java software tool which igngedeveloped with the intention of its integration
into the medical decision-making support systenthef BraveHealth system. The core algorithms
are implemented in external libraries: Netlt44] and Weka [6]. The performance of the particula
classification models is measured with sensitiwtip/(tp + fn), specificity = tn/(tn + fp), posigv
predictive value = tp/(tp + fp), negative predietivalue = tn/(tn + fn) and accuracy = (tp + fn)Atp
fp + fn + tn) where tp is true positive, fp is falgositive, fn is false negative, tn is true negatiC

is low’ is negative andC is high' is positive.
M ethod SEN (%) SPEC (%) PPV (%) NPV (%) ACC (%)
TreeBayesNet 77.78 96.63 80.33 96.09 93.80
Bayes 7.94 97.48 35.71 85.70 84.03
C4.5 4.76 98.60 37.50 85.42 84.51
NNge 15.08 90.18 21.35 85.73 78.90
MLP 15.08 89.62 20.43 85.66 78.43

Tab. 1. Experimental results.

The results of our experiments are given in Taivhére TreeBayesNet denotes our Bayesian
network described in Section 4 and implemented Wigticad™ and Weka, Bayes denotes a
Bayesian network classifier implemented in Wekackss BayesNet, C4.5 is a decision tree
classifier implemented in Weka as class J48, NNgenearest neighbor classifier using non-tested
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generalized exemplars [1] implemented in Weka asscNNge, and MLP is a neural network
classifier using multilayer perceptron implementedVeka as class MultilayerPerception. SEN is
sensitivity, SPEC is specificity, PPV is positiveegictive value, NPV is negative predictive value
and ACC is accuracy. Since these classificationetsodre considered to be used as a part of the
medical decision-making support system of the Briadth system, they should avoid cases when
high risk patients are labeled low risk and so #eitg should be maximized. Our proposed
classification model TreeBayesNet learnt from aegated C4.5 decision tree gives the highest
sensitivity 77.78% of all classification models #ccuracy with 93.80% is also the highest.

5. Conclusions

A classification model based on a Bayesian netveaknt from a generated decision tree is
proposed. It is employed together with several odssentially different classification models on
data which is collected about cardiovascular p&ie@ur model gives considerably better results,
especially with its avoidance of labeling high ris&tients as low risk patients. However, further
investigation, including a simultaneous use of mdessification models, continues so that even
fewer high risk patients are labeled as low riskesonThe aim of our study was to
investigate/develop issues and software capableeiniy integrated into the BraveHealth system
which will provide a patient centric approach for mtegrated, adaptive, context aware remote
diagnosis and management of cardiovascular diseases
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Abstract. The article describes the importance of developroé®TTH (Fiber-to-the-Home) networks for
companies functioning on the telecommunication mtEkit mainly focuses on the advantages of FTTH
emphasizing the possibilities of offering new seeg for end customers by companies which will bujd
their own FTTH network and in consequence eventdedhsform it into competitive advantage.

Keywords: FTTH networks, telecommunication.

1. Introduction

The Markets of Telecommunication Services are b@&wgrncreasingly competitive. On the
one hand, it is the result of progressive libertlan and globalization processes of these markets.
On the other hand, this state is a corollary oftdwhnical progress and technological innovation
occurring in the area of information transmissiod aommunication.

Both of these trends lead to an increase in thebeurof operators offering services in the
telecommunications markets, among which, apart ftaditional telecommunications operators,
there are also Internet providers, cable televisiperators and sometimes also entities from other
sectors (such as energy or rail transport).

This situation leads to an even further increase coimpetition in the particular
Telecommunication Services Market, which intensifiend extends to the whole market of
information and communication, due to the expansibnservice offerings by all the major
providers of this market and the increasing ovedginese offers between these providers, i.e.:

- telecom operators
- Internet providers,
- cable TV operators.
Those above mentioned operators using:
- technological progress and the new informatioth @mmunication technologies as well as
- already held technical potential and expert kralgke,
increasingly pursue a, so called, Triple Play stygt and offer services that contain:
- telephone services,
- data services,
- digital TV services.

This, in consequence, leads to a blurring of disitims between offers of telecom, Internet and
cable television operators, and subsequently, tthdu competition increase in the market of
information and communication, including the Telerounication Services Market.

The new market situation forces companies operaimgmarket of information and
communication, including the Telecommunication 8mv Market to find ways to distinguish
themselves from the growing number of competitors.

Finding rational ways to distinguish themselvesrfriine competition requires the identification
of needs reported by increasingly demanding custgnaed subsequently, the adaptation, as far as
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possible, to those needs. Business practice iredichie growing consumer demand for modern
services, which requires the provision of netwasks technologies to transmit and process large
amounts of data. Keeping in mind that fact, opesatbat wish to differentiate themselves from
competitors should consider the creation of broadh@etworks with high data flow that reaches
directly to the homes of users.

Such opportunities are primarily offered by FTTHb@-to-the-Home) networks.

2. Characteristic of FTTH technology

FTTH is an solution from FTTx group basing on opltioetworks with high data rates, in

which one can distinguish:
- point-to-point networks;
- Gigabit Passive Optical Network (GPON);
- Active Ethernet. [1]

Most FTTH networks are created in a point-poinatiehship between central object and the
operator's apartment. FTTH Council defines Fibetheshome as a telecommunications
architecture in which a communications path is led over optical fiber cables extending from
the telecommunications operator's switching equipimte (at least) the boundary of the home
living space or business office space. [2] It iated that for the smooth functioning of these
networks, their length from a central point shoudd exceed 20km. [3]

Regardless of the type of the used solution, opeldhrstate it clear that FTTH optical networks
have significant value, reflected by a high biterand a high speed of data transmission. These
networks allow the transmission of 18 Thit / s, @thmeans almost 1000-fold higher speeds than
those offered by the regular brass network. [4]

Parameters offered by FTTH technology means cleantifative increase in transmission
capacity in relation to the previously used tecbgglof data transmission. Such high bit rate allows
the provision of services, which couldn’t be ofigreith the use of other technologies.

The relationship between the potential of variceshhologies used in data transmission (in
Mbit/s) and the requirements in this area occurimgffering various ICT services, in a synthetic
manner, presents Figure 1.

The information presented in Figure 1 show a clehrantage of FTTH technology capacity
over the previously developed information and comitation technologies. The figure shows also
the ability to offer, via FTTH network, high-deftmn television services, including three-
dimensional television programs (3D digital telémy. From a business standpoint, this means the
possibility to offer, by operators using FTTH teology, services that are not offered by
competitors, who do not have this technology. Sgibeetly this can transform into market
advantage over these competitors.

Videoconferences and videomonitoring
SDTV VoD, telework ‘

Upstream

e-learning

Services

100 25 20 15 10 5 100 Mbls

HFC
ADSL Acces technologies
Dialup

Fig. 1. The relationship between the potential use ofrieldgy and data requirements in this area occuirnine
provision of ICT services

Source: H. Babis et. aScenariusze rozwoju FTTH ze szczeg6lnym gdzigihiem mgiwosci oferowania nowych
ustug Grudzier 2008, p. 106.
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3. Main areasof FTTH technology utilization with a special emphasison the
situation in Poland

Level of FTTH technology utilization in businessagtice is created in particular by:

- concern about services available only with the ofsthis technology, such as next-generation
digital television services and three-dimensiondlservices (3D DTV);

- financial strength of market of information an@numunication operators operating in
particular countries and the estimation of theipamaty to recover expenditures on FTTH
within an acceptable period;

- politics of individual countries regarding theveéédopment of the information society, as well as
the financial strength of these countries, whiclergually helps to support the high costs
associated with the deployment of FTTH networks.

Characteristic for highly industrialized countrieEEast Asia developed technology and ICT
sectors, high level of awareness about these témiee and high level of skills to use them as well
as engaging these countries in the creation of modemmunication networks mean, that these
countries have the highest penetration of buildimgsouseholds connected directly with fiber-optic
network.

List of countries in which, in the half of the ye#008, at least 1% of the buildings or dwellings
were directly connected to optical network showguFe 2

40%
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n 30%
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R 1%y H
il | | [ rrr—m
0
H 0% T T T T T l_l |_
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B Economies with the majority of FTTH networks
o Economies with the majority of FTTB+LAN networks

Fig. 2. Economies with the highest penetration of FibethexHome (FTTH) or Fiber-to-the-building (FTTB)
Source:With Robust Growth in Fiber to the Home Subscripésia-Pacific Continues to Lead in FTTH Market

Penetration. FTTH Global Ranking (23-July-2008). http://wwwiitibuncil.eu-/documents/press_release/July%2008-
%20FTTH%20Global%20Rankings%20FINAL.pdf.

However, it should be mentioned that countries tendgtories, which according to the Figure 2
show the highest penetrations, i.e. South KoreaHkwmy Kong as well as, occupying the fourth
place, Taiwan are mostly using FTTB technology,psuied by LAN (Local Area Network). This
means that the fiber network is not brought digettl the apartment, but only to the building.
Within a particular building the individual dwellys might be connected with the use of other, than
fiber, technology. In consequence the maximal &ié rof LAN networks inside such buildings
might be lower.
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According to the classic use of FTTH technologyirfbeconsidered by the paper), as shown in
Figure 2, Japan is the leader and the remainingeplare occupied by Sweden, Norway and
Slovenia.

In the rankings, showing the number of homes camedeto fiber lines, and the number of
subscribers, who have direct access to fiber, ldlon a distant place.

In December 2010, Poland had only 25,500 subseribsing FTTH providing access to the
Internet at 100-120Mb/s speed or more. [5] Poliekitppn compared to other selected European
countries by number of FTTH subscribers in the y2@t0 presents figure 3, while the Polish
position in comparison with other countries frorm@al and Eastern Europe presents figure 4.

Poland
Turkey
Slovakia
Holland
Norway
Lithuania
Italy

France

Sweden

Russia

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Fig. 3. Subscribers using FTTH in Poland and selected Eaogountries in 2010 (in thousands).
Source: FTTH Council Europe after: “Rzeczpospolftain 24.02.2011.
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Fig. 4. The number of subscribers and number of buiklimaving direct access to fiber (FTTH) in Polanthpared
to other countries of Central and Eastern Eurapéh@usands).

44



Source: FTTH Council Europe after: “Rzeczpospolftain 24.02.2011.

One indicates that the factor inhibiting investmignfiber is the desire to make the maximum
use of existing ADSL networks, basing on copperaesmbTherefore, the Polish national operator
Telekomunikacja Polska invests sparingly in fioechinology. In Poland, the investment in fiber-
optic cables are carried mostly by small operatush as:

- INEA - operator from the city of Poznan,

- Telefonia DIALOG — a company operating mainly inwer Silesia (DolnySlask);

- Multimedia — a cable TV operator, locally investimgfiber, e.g. in such cities like Jaslo and
Mielec.

The literature stresses that an unfavorable fdotothe rapid development of FTTH networks
are primarily the high cost of building this netikoAccording to the “Comtext” magazine, cost of
connecting an FTTH line to one dwelling ranges fro/®00 to 3,000 CHF (Swiss Francs). For this
reason, an intensive development of FTTH netwaslabserved mainly in large cities. Examples of
cities from the EU intensively deploying FTTH netkpotaking into account the main sources of
funding for the construction and the degree of opsn of access of the network are shown in table
1.

Hauts-de-

Cologne Vienna Paris Sa Stockholm Amsterdam
ne

Amount of tzhooousand 1 million 1 million FTTH Dark fiber 40 thousand
connections FTTH " | FTTH FTTH (unused fibers) | FTTH
Municipal Dup to 70
financial 250 - 75-100 millions of 100 millions 6 millions

o millions millions .
participation subsidy
Open network| No Aim - Yes Yes? - Yes Yes

Tab. 1. Examples of cities from the EU building FTTH netk& the source of funding and the degree of openaoé
these networks

SourceAn overview of Fiber3rd November 2007, s. 4.

The information shown in the Table 1 indicate tha deployment of FTTH networks, in
virtually every case, is financially supported b tcity. Sometimes, however, one indicates a lack
of coordinated approach in FTTH network deploymeithin particular cities, which is especially a
result of fierce competition between telecom opegtcable operators and power plants.

Such situation may entail the risk of deploymeespecially in cities - parallel FTTH networks,
which would lead to an even further increase otso$ building this network. Moreover, another
relevant issue is to provide a universal acced$sItbH technology and not to limit it only to large
municipal areas.

This indicates that for the prevention of possiblational investment in FTTH technology as
well as for the increase of eventual investor's cgwn to provide universal access to this
technology, some regulatory settlements may beudleipcluding most of all the following:

- restrictions regarding the construction of palatietworks;

- to guarantee the use of the network without disioation of anyone;

- establish an appropriate level of prices for mekvaccess, which allows the investors to
achieve a satisfactory return on investments. [4]

4. Conclusion

The construction of FTTH networks is connected withh expenditures, but its advantages
over the previously used technologies create ailpbgsfor companies and even countries (in case
it is used in a wide range), that will use FTTHapetitive advantage. The importance and status
of this future-oriented technology, shows primatihe fact, that currently there is no technical
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alternative capable of sending such large amouhtfata, and the demand for such transfers is
permanently growing.

This indicates the need for development of FTTHwoeks while respecting the requirement to
ensure the highest rationality of the processsoéxpansion.

Taking into account the high investment costs of HThetworks construction and a growing
and forward-looking role of this technology, oneosgldl consider the creation of collaborative
associations gathering investors interested indimgl fiber optic infrastructure in a shared and
coordinated way. Such investment would base ordimgjla fiber-optic cable with multiple fibers,
subsequently divided by the individual investorg.(according to the participation). The advantage
of such solutions would be the:

- reduction of common expenses connected with ehsteuction of FTTH networks,
- stimulation of innovative competition through gpeatation by individual fiber owners, their
own network access offer as well as leased linfesof
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Abstract. This paper introduces directional antennas agmicafor Medium Access Control (MAC)
protocols in wireless Ad hoc networks. Wireless Adc network typically assumes the using of
omnidirectional antennas at all nodes. By this vwaw, nodes communicate by using a given channebiind
other nodes in the neighborhood are staying sil&fith directional antennas, two pairs of nodes teddn
each other’s neighborhood may potentially commuteisamultaneously, depending on the directions of
transmission. Using directional antennas has mangfits compared with omni-directional ones: insieg
spatial reuse, coverage range and network cap&tiyever, directional transmissions increase tlagdm
terminal problem, the problem of deafness and thelpm of determination of neighbors’ location.this
paper, we propose a review of MAC protocols fongdirectional antennas in Ad hoc networks.

Keywords: Medium Access Control, Directional antenna, Omnéational antenna, RTS, CTS.

1. Introduction

Ad hoc network can be set up or deployed anywhedeaaytime because it poses very simple
infrastructure setup and none or minimal centrahiadtration. These networks are mainly used by
community users such as military, researchers,nbgsj students, and emergency servites
typical Ad hoc network nodes use omni-directiongeanas. The medium in a wireless network is,
by nature, a shared resource where a sender ngrosgls omni-directional broadcast mode to
transmit a message for its intended destinationwvever, it is also possible to use directional
antennas for transmission and reception in thedwonlks. Using directional antennas some
advantages, e.g. the increasing of spatial reusegrage range, network capacity and reducing
interference by directing beamforms towards a retpae direction. The using of directional
antennas requires a new approach in the designa@ protocols to fully exploit these advantages.

In this paper, we give overview of MAC (Medium AsseControl) protocols for using
directional antennas in Ad hoc networks [1].

1.1. Omni-directional and Directional antenna

While the omni-directional antenna is capable afideeg and receiving signals from all
directions (360 degrees), the directional antenmly &rom a specified direction, with typically
greater gain than the omni-directional antenna. dihection in which the main lobe should point
for a given transmission is specified by the MAGtpcol. In fig. 1, the communication range using
the omni-directional or directional antenna is cangal [5].
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2. RTSICTS Mechanismin |EEE 802.11 MAC Protocol

IEEE 802.11 MAC protocol for omnidirectional antasnuses RTS (Request-to-Send) and
CTS (Clear-to-Send) control messages. In this pmt@ny node that wishes to transmit data must
send a RTS packet before it can start the trangmisdlode broadcasts a RTS packet for its
intended receiver. If a receiver receives the Ra&ket successfully, it replies to a CTS packet, and
receiver can start transmitting a data packet. Wthegteiver successfully receives the data packet,
then immediately sends an ACK (Acknowledgementhade, which started a transmission. RTS
and CTS packets obtain the proposed duration @& glahsmission, so all nodes within the radio
range of transmitter and receiver must wait foration of data transmission before they can
transmit themselves. This reservation for datastrassion is used for collisions prevention.

This characteristic of RTS/CTS mechanism overcories hidden terminal problems in
wireless LAN environments. However, using this meathm waste a large portion of the network
capacity by reserving the wireless medium overdevarea [1].

2.1 Directional MAC (D-MAC) protocol

This protocol utilizes a directional antenna fondiag RTS packets in a specific direction and
omni-directional antenna for sending CTS packe}sTBe physical location must be obtained by
using the global positioning system (GPS). Let'suase the situation, where node B wants to
transmit a data packet to node C (fig. 2). Assumaé o other transmitting is in progress. Node B is
starting to send a directional RTS (DRTS) packetluding the physical location information of B
(in the direction of a node C). Whereby, node Agidiereceive the DRTS from node B (even
though node A is within B transmission range).dtla C receives DRTS packet from node B, then
node C sends an omnidirectional CTS (OCTS) padhkehis packet the information about location
of node C and location of a node B are includederthe successful exchange of DRTS and OCTS
packets, data packet is sent from node B to C wiregtional antenna. When node C receives the
data packet, then sends an ACK message to nodm@aiglirectional antenna.

Now it's possible to communicate from node D toen&d Directional antenna of node D is blocked
towards to node C, because node D received OCTi&péexchange packet from node B to node
C). The blocked antenna on node D is different ftbenantenna, which is directed toward to node
E. If node D get information that data transmissmnode E would not interfere with on-going data
transfer from node B to C, then sends the DRTSgdacknode E.

This modified MAC protocol improves performance &jowing simultaneous transmissions by
using directional antennas.

~ AN s N 4 ~ 4

~ >Z >Z >Z

Fig. 2. Example of Directional MAC Scheme (D-MAC)
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2.2 D-MAC protocol without location information

This MAC protocol uses directional antennas whkeertodes do not have location information
about the other nodes. The protocol uses RTS/Ct&epafor identifying source and destination
nodes. We assume that node listens ongoing trasismsson all elements of directional antennas
[7]. Node which wishes to communicate to any nedghlfirst sends omnidirectional RTS packet
addressed to destination node. In fig. 3, node AdSERTS packet to node B transmitted on all
antennas because node A does not know the positionde B. If node B receives RTS packet
correctly, then reply by CTS packet again on aleanas. Node B notes the direction from which is
receiving RTS packet by antenna which receives Ba&et in maximum power (antenna 2 in the
figure). Similarly A estimates the direction of B when receiving CTS packet. If the RTS/CTS
handshake is performed successfully, node A begamsmitting the data packet (antenna 4). All
neighbors of node A and B that hear the RTS/CT3ogljause this information to prevent
interfering with the ongoing data transmission.

cTs cts
~~B
(3]4)\
\2[1/
~ |~
TS
RTS '/E cTs
A ~
[/3 PRy DATA
\2f1/
~|—~
RTS RTS

Fig. 3. Example of using directional RTS/CTS handshake-MAC Scheme

2.3 Multiple Beam Antenna Array MAC (MBAA-MAC) protocol

In this protocol, after successfully exchanging RIS packets, transmitter instantly does not
send the DATA packet as in a classic IEEE 802.1ieme. It waits for a time period called
additional control gap (ACG) [3, 4]. This time pmtiis inserted between the RTS/CTS and DATA
packets. ACG time is used for neighbor nodes, enikcinity of the sender and the receiver, as a
chance to exchange their own control packets ahedsde concurrent data transmission. The
MBAA procotol can be used to obtain better spataise by scheduling two or more concurrent
transmissions.

For example, we assume two transmissions, one fiimaie A to B and the other one from node
C to D. Node A starts transmission by sending Ra&ket (on all antenna elements) to node B. The
RTS packet includes information about scheduled staes of A’s DATA packet and B's ACK
packet. Then node B responds with a CTS packetotte rA including some scheduled timing
information (on all antenna elements). The node&$ information about the direction of node A
(using an element which receives maximum powehefRTS packet). The timing information is
required such, that a node in the neighborhoodderA and node B can estimate whether or not it
can receive a data packet from some other noddtaimeously, while node A is transmitting data
to node B.

2.4 Circular Directional RTS

This protocol is based on an innovative scheme T Rackets. In this scheme, RTS packets
are transmitted directional consecutively in a wimc way and thus scan all the area around the
transmitter [6]. In the fig. 3, it is assumed th@nsmitter A starts transmitting RTS packet in a
dedicated direction (beam 4 in fig. 3). Transmitends RTS packet in all the area around the
transmitter (sending RTS packet using all direcldream M of antenna). The RTS packet contains
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information about duration of RTS/CTS handshakeis Thformation is transmitted around the
transmitter using the circular RTS packet and rmogh are informed about the intended
transmission.

The neighbors are using a simple algorithm to cample direction of transmitter or receiver
(neighbors are aware of the intended RTS/CTS hahk@ghIf RTS packet is received correctly,
then the receiving node transmits CTS packet tosvéind direction of the transmitter. When the
transmitter completes the circular transmissiorR®S packet, then listens to the omnidirectional
medium to receive CTS packet. If CTS packet isivetecorrectly, then the transmitter continues
with transmission of the Data packet and ACK padketse packets are transmitted directional).
Sending RTS, CTS, DATA and ACK packets directiopnalhcreases coverage area, compared with
the omnidirectional transmission. This protocol sloé need any information about location of
nodes.

3. Conclusion

In this work, the overview of MAC protocols for Awc networks using directional antennas is
proposed. The traditional IEEE 802.11 MAC protodsl using omnidirectional RTS/CTS
handshake, which can waste bandwidth by reserfirgwireless medium over a large area. By
using directional MAC protocols and directional emmtas the increasing spatial reuse, coverage
range and network capacity is reachable. These MWd@locols are using a variation of the
RTS/CTS handshake for discovering a position ofsiingrce and destination nodes or the position
is discovered by using GPS. In summary, to find ltket directional MAC protocol for Ad hoc
networks with application of directional antennafaother improve quality of service parameters
requires another research.
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Abstract. The Address Resolution Protocol (ARP) is used tymuters to map network IP addresses to
physical MAC addresses. However it is known thatPARessages can be misused and ARP cache can be
maliciously poisoned. This is a serious problemtlos Local Area Network (LAN) because ARP cache
poisoning can lead to Man-in-the-middle attack (MlTor to Denial of Service (DoS). This paper is ain

at ARP cache poisoning and ARP spoofing attackgevae intruder can impersonate another legitimagt h

to gain access to sensitive data this way. Thel@moland technique of ARP spoofing is clarified Inst
paper and some selected solutions to prevent ce@mpetworks from ARP spoofing are proposed. One of
the possible solutions was tested in real conditeomd results are presented at the end of thedearti

Keywords: Address Resolution Protocol. ARP Cache Poison®BP Spoofing. Network Security.
Arpwatch.

1. Introduction

The Address Resolution Protocol (ARP) is sometidissussed in terms of position in the ISO
OSI model. ARP was not developed based on the migsimciples and strict encapsulation
hierarchy of this model and therefore such disaumssstill create conflicts about the exact opegatin
layer within this model. Most often ARP is placedoi the data link layer but since it requires the
definitions of network addresses of the networlefayt is not unusual to find it referenced at that
layer. [11] In this paper we refer to the ARP aslesively network layer protocol.

The Address Resolution Protocol is responsibletierresolution of known logical IP address
into a corresponding physical MAC address. Thidaese when a host wants to communicate with
another host within or outside the LAN and does kiadw the physical address of the receiving
side, respectively the destination physical addi@$sThe process of resolving destination physical
address consist of several steps beginning withbtbadcast ARP request sent on the connected
network segment asking for the MAC address of & lvith known IP address. The host with the
requested IP address than sends a unicast ARPmegdlyage to the originator with the pair of IP
and MAC address. [2]

One well known hacking technique is ARP Cache porsp which serves to forge ARP
request or ARP reply. It is a technique used téf siaita, modify the traffic or in special case stop
the through coming traffic and execute Denial ofvi®e Attack (DoS). [2] This type of attack can
be executed on every network, which uses ARP pobtoc

There is a term and kind of attack — the ARP spapfi that is sometimes classified as ARP
Cache poisoning. In our opinion ARP Cache poisoramgl ARP spoofing are two different
computer attacks. The ARP Cache poisoning relatésRP spoofing which is the background for
the first mentioned attack. ARP spoofing is abbetmalicious host, who clones the MAC address,
which could be simply eliminated by, for examplatstv port security.
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2. Background and Problem Definition

The basic principle of ARP Cache poisoning is tadsiake ARP frame to the LAN. Launching
ARP Cache poisoning attack can be simply done ldatipg an existing ARP entry or inserting
new forged entry in the ARP cache for a target.ns¢ goal of an attacker is to associate his or he
MAC address with the IP address of another hosstimthe default gateway in LAN. Any traffic
meant for the gateway is then mistakenly sentécattacker instead. And this is the point, when the
attacker could either choose to forward the traffithe correct default gateway without changes or
modify the data before forwarding it. This attaasfprmance could be also identified as Man-in-
the-middle attack (MITM), which is also well knovim hacker community. The attacker then can
listen to the traffic between legitimate hosts. e option is that an attacker could also launch a
Denial of Service (DoS) attack against a victimasgociating a nonexistent MAC address to the IP
address of the victim's default gateway so thatyepacket that the victim sends is in a matter of
fact sent to the wrong MAC address. So MITM and Daifacks are two main purposes of
executing ARP Cache poisoning. What should be satfiat this attack can be launched from a
compromised host, or an attacker's computer trainsected directly onto the same LAN segment.
[3. 4]

In the current communication networks, ARP Cachiegung is a popular method to perform
a MITM attack inasmuch as eavesdropping belondiseanost potential attacks. This means that an
attacker may be able to trick one or both hoss thinking that the attacker's MAC address is the
address of the other host, for example router,sgter, DNS server, and so on. And the attacker is
able to sniff all the traffic, while forwarding @n to the intended host. The flaw which makes the
ARP Cache poisoning possible to execute is thatesoperating systems accept and replace an
entry in their ARP cache regardless of whetheraditimey have sent an ARP request before.

3. Detection and Defence

The process of detecting ARP Cache poisoning an& Apoofing attacks in LAN network
based on Ethernet is relatively simple. To accoshpthis, very common solution is to implement
server machine with appropriate software, or to fusetions implemented in network switches
onto intended network segment. The detection aadention of ARP attacks could be realized for
example as in [5], where there are used some plsigai join a special ARP detection module to
Intrusion Detection System like Snort. Another msx is presented in [6], where is offered an
architecture for detecting ARP attacks. It discasseew practical technique performed by adding
special external hardware element to the LAN nétworwork as a sniffer. External elements are
combined and create architecture for practical @m@ntation in production network.

Because of sharing the same LAN segment by end amsuputers and IP phones, defence
mechanisms use to be more complicated as deteungtiypds. Solution of this problem could be:

1. using (manual) detection provided by network adstrator(s) — for example the use of open
source software running on server in intended netwegment

2. using simple and effective solution — also knownA&P inspection, common function of
managed LAN switches.

3.1. Open sour ce softwar e for attacks detection and defence

There are plenty of open-source software solutiamsich try to help avoiding possible
breaking attempts. For example, first solution Wwheould be mentioned i&rpON, also known as
Arp handler inspection. This package can detectldock all ARP poisoning and spoofing attacks
on switched or hubbed LANs with static ARP inspactor dynamic ARP inspection approach.
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For detecting suspicious ARP traffic could be ugery favourite solution, which is Arpwatch.
Arpwatch listens for ARP replies on a network and sendsetwvork administrator a notification
about the ARP entry change via an email. The matitbn informs network administrator about the
possibility that in connected LAN network exists KAaddress cloning, see Fig. 2. This software
tool is quite famous and widely available but ipdeds on the network administrator, who should
be able to differentiate between conventional icadhd ARP Cache poisoning attacks. It depends
also on the ability of the network administratotd&e fast and appropriate arrangements. [3]

There is available the GUI-driven softwatérp with the use of Windows operating system. It
performs ARP packet inspection on the chosen n&twierface based on configurable inspection
filters and active verification modules.

There is also one simple solution for less chailem@RP spoofing attack, which is the use of
static MAC addresses. However this does not scalarge networks, where the static mapping has
to be set for each host.

3.2. ARPinspection in LAN switches

LAN switches from vendors like Cisco or Linksys yise function for ARP Inspection -
detection of ARP attacks. This is also known asddyic ARP Inspection (DAI). It determines the
validity of an ARP frame based on the MAC/IP addréindings stored in a DHCP Snooping
database. To prevent ARP Cache poisoning or sppaddirswitch must ensure that only valid ARP
requests and responses are relayed. To ensurerilyatvvalid ARP requests and responses are
relayed, DAI takes the following actions. [8] FirBtAl forwards ARP packets received on a trusted
interface without any checks and it interceptsARP packets on untrusted ports. Second, DAI
verifies whether each intercepted packet has a \MKWC/IP address binding before forwarding
those packets which can update the local ARP cdast.but not least, DAI drops, logs, or drops
and logs ARP packets with invalid MAC/IP addressdimgs. As a result, all access switch ports
should be configured as untrusted and all switaftspmonnected to other switches (trunks) should
be configured as trusted. All ARP packets traveyshre network from an upstream distribution or
core switch could bypass the security check reoggiino further validation. The model of using
DAI could be seen on Fig.1.

Attacker

Untrusted

DHCP Server

DHCP snooping
can build MAC-to-
IP bindings for DAI
validation.

Fig.1. Dynamic ARP inspection (Source: Cisco, 2007).

3.3. ARP inspection based on open sour ce software

From the above mentioned open source software isotutwas successfully tested and
implemented Arpwatch package, running on GNU/Liogerating system. This software was used
in LAN segment, where servers, host computers &hdHones coexist without any security
mechanisms implemented. We executed several AR&fisgoand ARP Cache poisoning attacks
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using Linux BackTrack 4 R2 distribution oriented security penetration testing and we focused on
security violation in LAN. All attacks were relaély simple, because there were used software
packages available in distribution and the goal teaproof the concept of possible ARP attacks.
On Fig. 2 is presented example of Arpwatch outante-mail message with “flip-flop” subject sent

to

the network administrator. Every e-mail like sthbne could mean presence of ARP Cache

poisoning in LAN network segment. This figure illteges result sent via e-mail in case of existence
2 MAC addresses to one IP address.

From arpwatch@erver.fel.uniza.sk (Arpwatch)
To: root @erver.fel.uniza. sk

Subject: flip flop

Status: O

host name: <unknown>

i p address: 10.0.0. 243

et hernet address: 0:1la:37:24: 4e: 4a

et hernet vendor: <unknown>

ol d ethernet address: 0:c0:9f:54:83:f

ol d ethernet vendor: QUANTA COVPUTER, | NC.

ti mestanmp: Wednesday, March 01, 2011 12:44:19 +0100

previous timestanp: Wdnesday, March 01, 2011 11:43:08 +0100
delta: 1 hour

Fig. 2. Output from Arpwatch open source package.

4.

Conclusion

ARP poisoning is popular and common technique tdopm a MITM attack in LANS, in

which eavesdropping is simply one of the possiloieptial impacts. Results of testing proofed the
existence of the possibility to use this kind afaek to eavesdrop running data communication,
phone calls, etc. The test also proofed the ndgesfssecuring LAN switches and server machines.
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Abstract. In this paper, | present an application of compuigion for car color recognition. Images used as
the inputs for the application were taken in a nalld environment, so aspects, like light or weath
conditions cause problems in this task. My appro&cta simplified version of the current advanced
approaches. The main value of this paper is iitistin of the results that are to be expected witthsan
approach. | have defined parts of the car body a/hericked color samples. By making a histogram of
sampled colors, by means of neural network, a dantioolor is recognized.

Keywords: car color recognition, computer vision, GRB, H&vage processing.

1. Introduction

In this work, | try to enable a computer to recagncolor of an automobile captured in an
image. Although many papers were published abauipcer vision, very few have looked at color
vision in a real world environment. A review of ieeques and algorithms for outdoor machine
vision can be found [1]. The main problems intragihdor outdoor color vision are the surface
reflection and illumination at various climate cdmwhs and periods throughout the day. For
elimination of these aspects, authors have triezgstionate reflection parameters [2] or [3]. Another
approach that | have examined used a CIE dayligideinand its upgrades [4]. Paper [5] also
presents the results of CIE daylight model in aotous vehicle systems. The results address a
large number of false positives, and authors prepmsng of robust models for color prediction.
Robust models are not what | am interested inwioik. The main goal is to add new functionality
for an already established system for car brandgmtion [6] with the lowest costs. This system
would be able to recognize the basic and therdtgynost used car colors. To achieve the goal, |
proposed sampling the input image, sorting the $ésninto color intervals of HSV color space
(CIE color space could be used as well, like in,[@hd finally, by means of feed-forward neural
network making assumptions about the color of #re While at the beginning there is a question
whether it is even possible to create a functia@dlication without using robust methods, the
conclusion of this work will produce an answer.

2. Problem solution

2.1. Problem analysis and preprocessing

The aim is to find out a method for car color reatign. To test the approach, | chose an
entrance to a parking lot, where a camera is gfically placed. This camera is connected to an
automatic system which produces snapshots inirealwhen a vehicle pulls in front of the barrier.
These snapshots are used as the inputs for mycapph. Fig. 1 and Fig. 2 (left) illustrate the
example of camera snapshot. Raw images from CCMéra (AXIS 120A) are in JPEG format in
resolution 640 x 480px.

The first step at recognition is to find a vehialrose color is going to be recognized. This is a
potential problem because it is not easy to exti@eground (to separate a vehicle) from a non-
static background. Our background contains treegmgan the wind, walking pedestrians, etc., so
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| need a special process for this particular usintb out which part of the image is important for
later analysis and which is not. | solved the peablof car detection by localization of license @lat
[6] and later by approximate identification of themper and bonnet areas (Fig. 2 left). These are
the car body parts which reflect the true car celith the highest probability. Fig. 1 illustratdset
share of each part area of the total area of tlagén

Other and even more critical problems that are eepeed are illumination and surface
reflectance (Fig. 1 right). These problems aredsigior color vision in an outdoor environment.

Fig. 1. Images of the distinctive areas shown on a vehidie picture on the left shows an ordinary cathwhe
bonnet at about 30% of the car area. The picturth®mnight illustrates problem of reflection. Héhe color orange
represents the true/original color of the car (al%8a of the area) and yellow covers the remainioignet area and
depicts the reflective, not original color of ther c(about 10% of the area).

2.2. Calibration of colors

The main prerequisite for color recognition is tieed to know the type of sampled color. For
this experiment, | identified ten colors (see Tap.That means | have to determine whether the
sampled color is one of these, or if it is anotbelor. This could be a problem while the input
images are saved in form using an RGB color motleé problem is to assign ranges of RGB
coordinates for each color. For this reason, | lda@ded to use an HSV color model (HSV stands
for hue (range from 0° to 360°), saturation (rafg® 100%) and value (range 0 to 100%)). The
advantages in this color model are that the prinnaigrmation about color is contained in the hue
coordinate. For the calibration of color rangesvesal photographic images and scales were
utilized.

Color Range
White V>95

Silver V<70,95)
Gray V<35,70)
Black V<35

Red H<0,15) and H>340
Green H<75,170)
Blue H<170,270)
Yellow H<45,75)
Orange H<15,45)
Magenta H(270,340>

Tab. 1. Values of HSV coordinates found out as a resuttoddr calibration.

2.3. Image analysis

Once | am able to distinguish between color samplesn proceed in determination of the
primary vehicle color. Input for this step is thagmal image and knowledge of license plate
positioning. The area above the plate, part of bgnappears to be the best place for taking
samples. Another good candidate is the front bunfgigr 2 illustrates the sample area used in this
research. For data reduction, not all pixels in #énea of interest are sampled. Outputs of the
analysis are two histograms of colors, each forsamepling area.
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Fig. 2. The image on the left illustrates the conceptaofgling. In yellow rectangles the bonnet and addl
bumper area are depicted. Histograms for the baamrbthe bumper of this car are on the right. He@rdom these
two histograms the dominant color is clearly visjkthis is not always true.

2.4. Color estimation based on theimage analysis

The main color estimation is based on histograkes the ones in Fi@ right. Every result is
not as obvious as in this example and some probleitheccur in its use. If | take samples from
parts which are not the car color, for example ikegra number of other colors increases (in the
case of a grille, usually black). If there is aleefion, a number of white or blue pixels increase.
The main task is to use a method which can hameiget obstacles. | have made experiments with
two methods:

1. Estimation by means of decision tree. This metrodiescribed in detail in [8]. It uses
probability of occurrence of each color in the pietto make the decisions between possible

results.
Numbers
Number of images 202
Number of negative results 22 (10.89%
Number of negative resultd 9 (4.46%)

Tab. 2. The results of color recognition by means of deaisree. (A) Number of negative results if mishhes
caused by illumination and reflection are tolerated

2. Estimation by means of neural network (NN). Thekgaound of NN is generally well
known, many papers were published, i.e. [9]. Toreskl the question of whether the NN is
able to recognize color from histograms better thaecision tree is used, | decided to do the
following test. | used a simple feed-forward NN w20 inputs, one hidden layer with 17
neurons, 4 outputs, sigmoid activation functiobaakpropagation as a teaching method and a
set of 202 input images as a training set. Aftetheaund of teaching, | tested the neural
network with the same set of images. The resulthisftest are depicted in Fig. 3.
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Fig. 3. Neural network learning process. The horizont# sspresents repetition of the learning procesistaa
vertical axis represents the number of undistifgedsinputs from total number of 202 inputs.
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3. Conclusion

The objective of this work was to test possibifitief car color recognition in a real world
environment. For this purpose | acquired a setmaiges from CCTV camera placed at the entrance
of a parking lot. Real world environment means thatimages contained in this set were taken in
different light conditions, from different anglesdaranges.

To achieve this objective, the input images wens fire-processed, which means that the parts
of the car that were identified as the car colorengelected. The image pixels from these car parts
were sampled and sorted into histograms. Then fproaches for the histogram analysis were
used. The first approach used predefined rulesefmrgnition and the second one tested the odds of
neural network.

From the results shown in Tab. 2, it is visibletttiee first method used for recognition brings
relatively positive results. The main factors ofgatve results were heavy illumination and
reflection (this can be partially eliminated if teevere constant light conditions in a covered area
for example, using this method in a final applicatideployed in a closed parking garages). The
most problematic issue is recognition errors inedatning between black/blue, silver/blue and
white/silver. If | take into account errors creatggda change in lightning conditions which | have
no control over, the results of experiments wer®&4% success on the dataset of 202 images.

In comparison, the results of determination basedrequency of occurrence, the success rate
of the neural network method is much lower (55.5M)this test, the errors were derived mostly
from the category “absolutely wrong”, not like tfiest method, where errors were caused by light
conditions, making the results inaccurate.

In my opinion, the poor performance of the neurtinork is that the data sets could appear to
be mutually exclusive for a neural network. As tlea of elimination was explained in [8], the
information about the presence of many black piséisuld have a different weight if many other
pixels are red and another weight if they are bHexe is the weakness in using the neural network
approach in this color vision application and there, | would decide to utilize the first approanh
the final application.
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Abstract. This paper deals about retrieval images baseti@undntent. We briefly discuss problems current
systems based on the annotation and introducesvatrimages based on the shape features. We present
semantic gap and we shortly brief principles of fieudescriptors. Simply experiments were done aseb
Fourier descriptors. In this case the combinatiwo &xperiments show that extraction of one low leve
feature is not sufficient. However, retrieval byaph is still considered to be a more intrinsicalifficult

task compared to retrieval based on other vis@lfes. In addition, the problem of shape retriéeslomes
more complex when extracted objects are corruptedodriusion or noise as a result of the image
segmentation process. We propose extract morerésaftom the image and with combining complex
segmentation could be improve retrieval process.

Keywords: Fourier descriptors, shape, feature extraction

1. Introduction

In this last decade a drastic increase in the sizémage databases has been realized.
Multimedia databases deal with text, audio, vided anage data which could provide us with
enormous amount of information and which has adigécour life style for the better. As
illumination, Flick — very popular image hosting lsyevas upload more than two billion images
from users between years 2004-2007 and volume afénstill increasing [2]. Retrieval techniques
are text based or content based [1-2]. Howevet h@sed annotation have a few disadvantages:

1. The set of words describing images is not fixed amabtation cannot be automatic, because
understanding of the image is still difficult preb.

Annotation is not always accurately describes thrgent of the image.

It requires enormous effort if we would like to dabe all images manually.
Every user describe each image differently.

Existing things and moments cannot be describintpkly

ablrwn

2. Semantic gap

Many text-based search engines are available owtréd Wide Web, and they are among the
most visited sites. Every day is adding much muétia content on the popular web side. For
searching information on the web site was develext tbased search engines for instance
www.google.com, www.ask.ccom, www.yahoo.com etc. The identification searched information
give us a relevance result however, not relevaasaltr for visual content. If we talk about image
retrieval we using low level features as color,ttex and shape for retrieval images. However,
these low level features we can be extracted frben dbjects. They called low-level features
because most of them are extracted directly frogitadirepresentations of objects in the database
and have little or nothing to do with human perceptThe all people perceive all things at the
images with semantic based on high level featufese can retrieval images we have to use low
level features for instance we divide image basedheir dominant color and showing similar
image with chosen color. The dominant represematior the people are building, people, and
animals at the images. This difference betweenlémel features (color, shape, texture) and high
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level human semantic perception is called semayatic Reducing gap between low level features
and high level features is still challenging fosearcher from all over the world. Reducing the
semantic gap and effective retrieval images byrtlesual content we can by developing a
sophistically algorithm [3-4].

2.1. Fourier descriptors (FDs)

In order to make model shape and data shapes cabipathe shape representation must be
invariant to translation, rotation and scale. Idifficult to achieve under spatial domain and we
must involve large amount of computation. Using Fie problem can be solved. Rotation
invariant of the FDs is achieved by ignoring thegd information and by taking only magnitude
values of the FDs [3]. Shape boundary is set ofdioates (xVi), i = 1,2,3...N which are extracted
out in the preprocessing stage by contour trackewpnique. The centroid distance function is
expressed by distance of the boundary points frencéntroid (xyc) of the shape

r=(0% = x]°+[y; = ¥.])", 1 =123...,N, (1)

where x%,Yy. are averages of x coordinates and y coordinagggeotively. Due to subtraction of
centroid (this centroid represents the positiothefshape) from boundary coordinates, the centroid
distance representation is invariant to shape latiass. In order to apply Fourier transform, akt
shapes in database are normalized to the same noifrib@undary points.

Fourier transform of ri, i = 1,2,3...N-1 is then givby

18 ~ j2mi

un=—> r.ex
N ZO)  eXpi—

),n=01...,N -1. ()

The coefficients un, n = 0, 1,..., N-1, are calledifi@r descriptors (FD) of the shape, denoted
as FDn, n = 0,1,...N-1. The FDs acquired in this wgaranslation invariant due to the translation
invariance of centroid distance. To achieve rotaiiovariance, phase information of the FDs are
ignored and only the magnitudes [FBre used [6-9]. Scale invariance is achievediigidg the
magnitudes by the DC component, i.e.,JFBince centroid distance is a real value functaoy
half of the FDs are needed to index the shapes-[Bally, the following feature vectors are used as
the Fourier descriptors to index the shape.

_| |FDy |FD,| .“|FDN,2| |
[FDo|"[FD| ™ FD

)

The similarity measure of the query shape and &taftppe in the database is simply the Euclidean
distance between the query and the target shapedegectors.

3. Retrieval images based on the shape features

This simply experiment was carried out on the datal®B) by showing on the Fig 1. The
input DB was chosen very carefully, with the simphape. In this case the bottle was chosen. It
contained over 16 images and extracted the domiolject in these images, the bottle. Images
were first segmented based on Graph segmentatittothelhe input parameter “s” (threshold) set
on 0.8 and parameter “k” (number of clusters) $eB00 were used. Best result was achieved for
this input segmentation parameter. In next stepsegments were described by Fourier shape
descriptor in size of 12 numbers for features vec@mnsequently, every image were described by
features vector of size n*12 where “n” is numbesefiments in image. Features vector was gained
by comparing with reference features vector. Ref@edeatures vector was gained from the binary
images of the bottle. For imaging, bottle was egped by closed curve of binary bottle.
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0,1235 0,0835

0,1089

Fig.l. Inputimages with the bottle object

Difference between referenced features vector aotbv from the real DB is minimum value.
The DB contains similar types of images. Moreovguality of segmentation had a
substantial impact of the retrievable images. Trexipion retrieval images based on this method
was 83, 6%. Similar experiment was made on sin@r Similar object, which was chosen, has
contained a shape of the bottle or very similapskdbattery spray, etc.)

0,2801 0,8732

0,3423

0,1233

Fig.2. Reference image for gaining reference shape fesitur

With using a same method on the DB was gainedrdifteresults. Precision retrieval images
was dropped to 43, 3%. Reason, why the resultsliferent (distance between shape features), is
that shape of the bottle is very similar as shdghespray. The chosen segmentation method is not
suitable, because segmentated objects were notlemhyp In many cases the chosen segmentation
method does not work properly and retrieval proosmsld be corrupted. Shape features were
gained and in many cases we are not able to stne bject of interest was the bottle or something
else (spray, battery, etc). In addition, the problef shape retrieval becomes more complex when
extracted objects are corrupted by occlusion ocsenas a result of the image segmentation process.
The improving the accuracy of retrieval can be daid using a low level features as colour,
texture or their combination. With extraction a mdaatures of the object should be improved a
precision of retrieval.

4. Conclusion

Retrieval images based on the shape is challengevéryone on the area of image processing
or image recognition. Many proposed method by ekita a shape features has been realized. The
accuracy of retrieval system or method is importamtdition on the field of the CBIR systems. In
this case was selected simply DBs in order to sti@aw shape is dominant features for the people
but not for the computer. In addition, the problefrshape retrieval becomes more complex when
extracted objects are corrupted by occlusion osenas a result of the image segmentation process.
We propose gaining more features from the imageokas or textures features. It will be suitable
to use color descriptors, texture descriptor foprnowving a precision of retrieval images. On the
other hand, it is useful using semantic descripimrénstance SIF
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T (Scale-invariant feature transform) descriptargaining more semantic in the retrieval process.
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Abstract. The article puts mind to the RFID based supplyirghespecially in domain of shipping containers,
which is more often discussed problem of the suppbin area. Article points out different typessbipping
container problems, such as management of consaihggienic compliance and container entirety, also
provides a possible solution, based on sometimag@mersial RFID technology. Article provides a gho
introduction to the RFID technology and describdakmratory demonstration of the RFID based supply
chain. Traceability is considered as a one of thetrmportant added value of the RFID technologgcla
points out that it is possible to achieve tracégbihdependently on the technology. Article sumixar
added value of the RFID technology and points l@thain problem of its massive expansion.

Keywords: RFID, supply chain, shipping containers, tracégbibarcodes, ROI, laboratory demonstration

1. Introduction

Actual situation in many companies, which are ussigpping containers, is a usage of
barcodes for its identification, and that happemaetter cases. In a production process, especially
food production process, it is very common to usayrtypes of shipping containers for storing and
transportation of semi-finished products as a pdrtechnological process. Unfortunately for
companies, many problems with containers occur,efcample problem with availability of a
specific container types. It is difficult to detama where exactly and in what state the specific
containers are. We could prevent this by implenmgntiaceability solution for shipping containers,
based on the RFID technology. With the traceab#ityution we can cover whole lifecycle of
shipping containers in a company.

Fig. 1. Shipping conteiner types

2. RFID technology

The RFID acronym stands for the Radio Frequencitifieation. The basis of the technology
is radio waves. Radio waves are used for wire-88$ contact-less reading of data, which are
stored in RFID chip. RFID technology consists afrfonain parts: RFID tag, Reader, Antenna and
Middleware.
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2.1. RFID tag

Micro-chip, data carrier, connected toamenna, which can have a different shapes and which
is used for communication withraader. We differentiate three categories of the RFIDstagtive,
passive and semi-passive (sometimes semi-actige) Tdne main difference is simple, passive tag
doesn’t have a battery and it has to be chargeahbgntenna signal to transmit data. It transforms
pulses to power supply and broadcast a responseth©rother side active tag receives and
broadcast data by itself, it doesn’'t need extragda

2.2. Reader

Electronic device, which is providing communicatiovith RFI tags. It also reads the
information, which is stored in the RFID tag. Wendzave readers in different shapes, as mobile
devices or as fixed reading gates, for differeaiges

2.3. Antenna

In most cases there are more concurrently workitigranas plugged to the reader. They should
be switched consequently, so that each antennadwmmsilave to reader in the same way. In most
cases are antennas circularly polarized for theore#o read as many RFID tags as possible.

2.4. Middleware

Specific software used for collecting and filteridgta for enterprise systems. It is part of the
technology where collected data are processedransgptorted to valid information system formats.

3. Shipping containersin RFID based supply chain

One of the biggest problems in companies with ae@nsive production is a lifecycle of
shipping containers. We can gain information alzmttial state or movement of shipping containers
by using of the RFID technology for its identifizat. By using of automatic identification, we can
determine where exactly and in what amount shipporgainers are, in the real time. We can also
determine if shipping containers are ready to ugash react on instant to its actual absence.

If we consider food production process, it is v@nportant to comply with strict hygienic
regulations, which are applied to shipping conta&né is very common that shipping containers,
which are processed by washer installation, ardlagtjed. After a time It is very difficult to safy
the specific container was washed or not. Compdiamith hygienic regulations is very important
and it is another big problem for food productiapgly chain. By using the RFID technology, we
can flag shipping containers and note timestampefinished washing process to the information
systems. Then we will be able to determine whicipghg containers are ready to use in
production process and which are not. It is alseials that the RFID tag, which is build in the
shipping container, has to be resistant to the arasistallation, because temperature is growing to
100°C.

Another problem of shipping containers is its etir especially when the container itself is a
part of production process on production line.  want to guarantee quality and smooth flow of
the production process, we have to prevent thatagach containers or its broken parts will stuck
the production line, also we have to verify thatteaner, which is used during production process is
sufficient for the specific production process.dase that company has big amount of shipping
containers from different suppliers, also from eliéint time periods, it is very difficult to say how
often was each container used or even what isllitifetime. RFID technology can provide precise
information of the shipping container lifecycle, m@duction companies can easily beware usage of
shipping containers over expiration period.
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3.1. Demonstration of RFID based supply chain

Team from ILAB RFID from VSB-Technical Universityf @strava created model of supply
chain based on the RFID technology. Simulation afdpction environment was done on the
model. Whole model consist of two parts, which esgnt two stocks, stock A and stock B as can
be seen on the picture. Both stock entrances anppmep with RFID gates, readers and antennas.
Roller conveyer is used as a transportation platf@imulation demonstrate shipping process from
stock A and receiving process in stock B. Data frRRID readers are transferred through
middleware to the enterprise information systentsen the business intelligence take a place.

Fig. 2. Simulation of the RFID supply chain

4. Traceability

Traceability is defined as an ability to uniquelgide specific object and its lifecycle in process
chain. Traceability is enabled through collectiord avaluation of traced object data during its
lifecycle.

Let's introduce a model case of traceability usagensider simple supply chain, where
products are transported. Supply chain consistthrefe parts: producer, distributor and retailer.
From a product traceability point of view, we anéerested in data such aken, where andwhat
happened with a product. We collect data from ciffé parts of the supply chain and subsequently
we will gain data about whole product lifecycle.ryamportant is also data evaluation in the
context of supply chain and its transfer to infotima systems.

If we will filter our interest on specific part dhe supply chain such as food production part
and choose shipping container as a main tracealbject, then we can trace a container in
different parts of production process and evenstridution process.
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The basis of traceability is unique identificatioh an object, which is in RFID technology
provided by EPC code. The RFID technology is nobrdition of traceability achievement and you
can easily use barcodes instead. However RFID tdoby has its added value such as effective
automatization and reliability of reading process.

Complex RFID traceability solution can also tradeuanan factor during production process. It
is possible to determinghich employee donavhat activity andwhen. Production process can
became more transparent and responsibility of eyepl®can be seen.

5. Added value of the RFID technology

Implementation of the RFID technology to compangagasses is often conditioned by high
initial cost investments. Question if and how t@gntee that the initial cost investments will retu
is answered by ROI analysis (Return-of-investmen®RI analysis will provide implementation
possibilities and conditions and companies can ftiecide which types of solution to choose,
depending on actual needs and costs.

Added values of RFID technology are summarizecdeixt few points:
» Effective supply chain automatization and simpéifion
» Identification fraud prevention
» Higher endurance of RFID tags(temperatures, watey, eompared to barcodes
» Effective and multiple tag readings, without diretibility
* Reduction of employee costs
« Effective management of stocks, shipping contaietrs based on traceability solution
* The opposite of the added values is still a cosh@RFID technology, which is still the
main decision maker.

6. Conclusion

It is very important to realize that the RFID teology is only a technical tool, which could or
could not provide added value for companies. Huge obvious that the barcode technology can
provide sufficient and cheaper solution alternativemany ways, but the RFID technology is
attracting attention of the companies more often.

Added value of the RFID technology is obvious, osts are still too high for massive
implementation. Positive aspect is that the cagigatting lower and lower.

One of the most discussed problems in supply dsahipping container domain. It is also one
of the positive examples of the RFID technologygesaRFID technology is very effectively
solving the problem with effective manipulation at@ceability of the containers. It is not
providing only a modern and more expensive alteérador barcodes, but it is actually solving real
problem.
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Abstract. This document is focused on basic principles dafalization in wireless sensor networks.
Positioning is an important aspect in the fieldwofeless sensor network. The interest in wirele=sser
networks localization grows further with advancestlie wireless communication methods and sensing
techniques and the consequent proliferation ofwdleless sensor networks applications. MDS (Multi-
Dimensional Scaling) methods play an important iol¢his field. This paper describes principle oDBl

and investigates impact of various parameters enptbsitioning accuracy, e.g. the number of referenc
nodes or radio range of the nodes.
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1. Introduction

A Wireless Sensor Network (WSN) can be formed bwdnads of nodes which have
limitations of memory, energy, and processing capam this type of networks, one of the main
problems is to get the localization of nodes.

The challenges in this hierarchy is: detectingrélevant quantities, monitoring and collecting
the data, assessing and evaluating the informafmmulating meaningful user displays, and
performing decision-making and alarm functions emermous. The information needed by smart
environments is provided by distributed WSN, whak responsible for sensing as well as for the
first stages of the processing hierarchy. The ingmme of sensor networks is highlighted by the
number of recent funding initiatives. The complexuds on WSN where we can see connectivity
between data acquisition network and data distiobutetwork is shown in the following figure.

Wireless Sensor Networks
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Fig. 1. Description the complexity of wireless sensor roeks [3].

2. Positioning in Wireless Sensor networks

Location systems in WSNs use algorithms based anetdivity (range-free) and on methods
with distance measurement considering complex tqaks as: Angle of Arrival, Time of Arrival
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and Time Difference of Arrival [8]. Localizationge-free algorithms using techniques based on
connectivity require a large amount of referencelesoand a high node density because the
propagation model for the radiofrequency signahas perfectly spherical. The algorithms with
distance measurement are very sensitive to ernansaglthe measurements and require that the
nodes are not collinear, consequently their apptinas difficult.

The power of use WSN is in the ability to deploggka codes of tiny nodes that assemble and
configure themselves. Advantage is also adaptatienhanisms which can respond to changes in
network topologies or can cause the network tot dhetween drastically different modes of
operation.

Positioning process generally consists of threepmmants:

= identification and data exchange,
» measurement and data acquisition,
= computation to derive location.

Simplified positioning process can be describedtation of the process is based on the
positioning request. The request is originateddmation oriented application. The next step of the
positioning process is to collect (measure) dagd #ne used for position estimation. Calculating
algorithm defines mobile device position estimatidhe location information is forwarded to the
target unit (e.g., localization server), that isdleng and evaluating this information.

This paper is focused on MDS positioning. Concyetele are interested in MDS-MAP
method.

2.1.Localization method MDS-MAP

MDS is a method for visualizing dissimilarity dafehere is existing central node - server in
network, where multidimensional scaliMDS-MAP localization method used centralized access
to localization points in wireless sensor netwotkshis case when we don’'t know the latitude and
longitude of a set of cities, we only know informoatabout their distances.

Advantage of using MDS-MAP method is technical undading for nodes in networks and
favourable price of nodes. Of course this method #i@madvantages — complicated system of
mathematics operations, precision of localizatimss successful localizations nodes by weak
signals. Using of these methods is special foriayocalization methods.

The typical form of multidimensional scaling isdgeate a configuration of points in one, two,
or three dimensions, whose inter-point distances “alose” to the original dissimilarities. The
different variants of MDS use different criteriadefine “close”. These points represent the set of
objects, and so a plot of the points can be useal \d@sual representation of their dissimilarities.
Recently, MDS has been successfully applied tgpthblem of node localization in wireless sensor
networks. [1]

Method MDS-MAP consists of these three steps:

= server compute shortest distances between nodles freld of consideration,

= system is using classical multidimensional scalimghe distance matrix — paths between
pairs of nodes,

= given adequate result nodes, matrix of resultsnapped to their absolute results through a
linear transformation.

Classical MDS requires to know the distance betwsaary pair of nodes. The shortest path
distance between two remote nodes can be provigeuh lestimate of the true Euclidean distance.
This estimate is fine when the networks are demsendorm, but is not good for very irregular
ones. When the estimation is off, the result o$sieal MDS is not good [6].

For nodes localization can be used couple of tyd&S methods. They are definite by
similarity data — it can be qualitative (MDS is Ammtric) or quantitative qualitative (MDS is
metric).

Next classify of MDS model depends on numbers wiilarity matrices, where is difference
between MDS deterministic and MDS probabilistic. dny case, point of MDS is to find a
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configuration of nodes in network — multidimensibregpace some transformation to define

distances between points in network. After deteatiom of distances and numbers of matrices can
transform relative maps to absolute maps througeal transformation and set position data of
finding points.

For estimate of shortest distances between painteld can be used measurement of RSS -
Received Signal Strength or ToA - Time of Arrivld.next step apply MDS to matrix of distances.
Fig. 2 represents status matrix of distances basédDS. The result of using MDS is relative map,
where each node or point has some position Figuzch is definite in matrix. This map is in
different position then absolute map. All positiolata is by means of linear transformation
transformed into absolute position data. In caserafsformation in 2D space there is necessary
know about minimum 3 points in our transformatioaaa On the basis of absolute map we will set
geographic position of all nodes in the field.
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2.2.Simulation model

Simulation model takes into consideration a netwafrRNs and network of BN. Signals from
particular nodes are independent to each otheakhmbdes in the model are deployed with omni-
directional antenna.

Let [x; yi]"i=1,2...,5 are coordinates of RNs amd §;]" i = 1,2...,30 are coordinates of BNs.
Positions of particular nodes were generated bfotmidistribution on the area 100 x 100 m. The
results are based on 1000 independent runs. Rhdimnel is modeled as AWGN (Additive White
Gaussian Noise) channel, i.e. it consists of twtspa@ath loss and white Gaussian noise [xxx]. The
impact of channel properties is not investigatedh@ese experiments, SNR =9 dB is used in all
experiments.

The positioning accuracy is compared by means ot Rtean Square Errd®MSE and relative
RMSE -A. They can be calculated as follows:
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_ 2, (y - 2
where k:; y;] are coordinates of true locationd; yes] are coordinates of estimated location &d
is radio range.

3. Simulation Results

This chapter analyzes simulation results obtaineBS-MAP positioning method. Impact of
following parameters on positioning accuracy isestigated:
= the number of reference nodes in the network,
= the radio range of particular nodes.
In the first experiment, an influence of the numbgreference nodes in the sensor network on
positioning accuracy was investigated. Radio rdRgéall nodes is 40 m.
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According Fig. 4, ascending value of RNs involvacdbserved area means decreased RMSE.
It causes the fact that the density of RNs is highehe area. This fact is usable in wireless sens
networks where the big amount of RNs is assumed.

In the following simulation, impact of the radionge of reference nodes in the sensor network
on positioning error was investigated. The numbellanodes was 30 and RNs was 5 in this case.
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According Fig. 6, ascending value of radio rangeneblved nodes in observed area means
decreased relative RMSE calculated by (1).

4. Conclusion

We discussed MDS-MAP methods for the location daeitesition in wireless sensor networks.
We analyzed the impact of following parameters,the number of all present reference nodes in
the observed area and their radio range. The nmadigarameters were tested by means of
extensive simulations.

According to the results, ascending value of RN®Iwved in observed area caused decreased
RMSE. This fact can be utilized in huge wirelesssee networks. Ascending value of radio range
of involved nodes in observed area means decreakdive RMSE.
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Abstract. Audio content classification can be very helpfal various research fields, such as audio
processing, audio-video or audio-visual qualityireation. Recently, there have been published many
classification methods, using various audio featuvehich translates temporal and frequency audio
characteristics of the signal to either lower disien, better computer-understandable format, oplgim
more practical domain for further signal processifige most often used or standardized methodsudie a
features such as Mel Frequency Cepstral Coeffgi¢ht-CC), Linear Prediction Coefficients (LPC) or
MPEG-7 audio features. Here presented, we will ilgsour tool for computing the aforementioned MPEG
7 audio features using the well know MATLAB enviroent.

Keywords: Audio Content Classification, MPEG-7, Matlab.

1. Introduction

At the time of writing this paper, there have beeany tools for computing MPEG-7 features
available for download. Further investigating aesting of these tools led to a decision, to program
our own script, which will better suite our demarids processing and storing the extracted data
from audio databases.

The MPEG-7 standard establishes the way the datddsbe stored and it prescribes to store it
in XML compliant format. This often leads to usagfedata mining algorithms for reading XML
files and storing the data in other format neededHe classification method itself. This scenasio
not often very useful for fast processing of thgnai, since transcribing the MPEG-7 data files to
format suitable for research-specific environmarly @xtend the computational time.

Another problem is that MPEG-7 standard does nafcrilge the specific algorithms for
computing all the MPEG-7 audio features. This ofesads to slightly different results, e.g. errars i
estimation of the fundamental frequency could yteldlifferences in audio fundamental frequency
based MPEG-7 features.

The paper is organized as following. Section 1 dless motivation for using MATLAB as our
programming environment, Section 2 describes selectf MPEG-7 audio descriptors and at the
end of the paper are described the conclusions.

1.1. Matlab Environment and Audio Signal Processing

The MATLAB environment is very efficient for compad) audio properties, since at the time
there are a lot of very well optimized toolboxes $peech processing. One can utilize the FFT
functions, implemented windowing functions or tofis reading the audio files. Also the scripting
characteristics of this program enable the userapdly develop scripts suitable for solving
difficult and time consuming problems.

In MPEG-7 standard, many different audio featuresi€ as a function, which depends on
other, or previously calculated MPEG-7 feature. 8dvtatlab toolboxes use different function for
computing each of the audio features. Our scriptmeghod on the other hand takes advantage of
pre-computed values from former steps. This canifstgntly speed up computing process, since
there is no need to compute some routines (e.g.Heasier Transform) in every function all over
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again. Of coursehis lead to disadvantage that all MF-7 features must be computed for gi\
audio filesat one time. But since there is often demand tkwoth perameterized audio databas
not the audio files itself; this can also considered as a great advantage.

2. MPEG-7 Audio Features

Describing the process for computing of the MPEG-7 audio featurés beyond the scope
this paperand calculating procs for many of them istrictly prescribed by the standard. Tha
because we wilonly describe features, which are programmed by-strictly standardized
algorithm, e.g. Audio Fundamental Frequency andufea dependent on Nonetheless, authors
want to stress uthe fact, that thpproposed toolbox computes all MPEGaudio features, and tl
results for some of them are depicted on followiiggres (Fig. 1 — Fig. 11).

Audio Waveform (AWF) Audio Power (AP)

Min, Max Values
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Time Frames Time Frames

Fig. 1. Audio waveform for thespeech signe Fig. 2. Audio Power for the speech sigr

Audio Spectrum Envelope (ASE) Audio Spectral Centroid (ASC)
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Fig. 3. Audio Spectrum Envelope representation for  Fig. 4. Audio Spectral Centroid for the speech si.
speech signal.

2.1. MPEG-7 Audio Fundamental Frequency (AFF) and AFF based MPEG-7 Features

The Audio Fundamental Frequency is one of the M-7 features, but it is not defined by i
standard how the fundamental frequency should bma&®d. There exists several ways, hov
estimate the pitch of the inpugsia [1].

In this work, we decided to use combination of twdependent methods, because the pr
estimation of the fundamental frequency is crufoal computation several other MP-7 audio
features. First we use LPC predici to calculate the LPCIfer coefficient [2]. The LPC filter
coefficients are used to predict the signal, arehtthe residual from the predicted signal
original signal arecalculated. The autocorrelation from the residuad @he original signal i
computed in the next gieFor the fundamental frequency estimation we Birapmbine the firs
lags from the autocorrelation of the residual amdoeorrelation of the original signal. T
estimated value is then stored, and will be us@tlemext step

As the second methofibr the AFF estimation we use the smoothed spectf@moothec
spectrum can be defined as the simplified powectspa of the power spectrum. The simp!
method how to smooth power coefficient is simplyer@age several successive frames. In
smoothed gectrum we are estimating the peaks in power sp@actwhich most probably repres¢
harmonic peaks. From the founded harmonic peakestienate fundamental frequency, and
value is stored for the next computat
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In the final step, we simply linea combine the AFF values from the first and seconthot anc
the final value is stored as the AFalue for the given time frame. Thesult from thismethod - the
AFF for the speech signal @epicted on thFig. 7.

Audio Spectrum Spread (ASS)
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Fig. 5. Audio Spectrum Spread fthe speech signal.
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Fig. 8. Harmonic Ratio for the speech signal.

2.1.1 MPEG-7 Harmonic Spectral Centroid

For the estimation of the AFF vused estimation of the harmonic peaks of the sigradse
peaks where stored, and now are useicalculation of the Harmonic Spectral Centroid (F.
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The MPEG-7 HSSs defined as the average, over the duration ofsigeal, of the amplituc-
weighted mean (on a linear scale) of the harmoaakp of the spectrt [3]. The local expression
LHSC, (i.e. for a given fram# of theHSC is:

> (o An)
LHSC, =M ——, (1)

hz”ﬂh,.

where f,; and A, are respectively the frequer and the amplitude of thh™ harmonic peak
estimated within thé"” frame of the signal, anNy is the number of harmonic that is taken i
account. Fig. 9 depicts MPEGharmonic spectral centroid the speech signa

2.1.2 MPEG-7 Harmonic Spectral Deviation

The MPEG7 Harmonic Spectral Deviation measures the deviatibthe harmonic peal
from the envelopes of the local spectra. Withinl" frame of the signal, wheiNy harmonic peaks
have been etected, the spectral enveloSEy is coarsely estimated by interpolating adjac
harmonic peak amplitudes, as follows

1/ 2(A, +Auyy) ith=1
SE,, ={1/3Ay, + A, +Auy)  iF2<hs<N, -1, )
1/ 2(Aq, +Ay) ith=N,
> llogyo (A, )~ l0gy6 (SE,, ) |
LHSD, =12 (3)

> l0g,,(A,)

On the Fig. 10 is depicted local deviation measdithe speec signal, which can be computed -
the each frame:

2.1.3 MPEG-7 Harmonic Spectral Spread

The MPEGY Harmonic Spectral Spread is a measure of theageespectrum spread
relation to the HSC. At the frame level, it is aefil as the pow-weighted RNS deviation from the
LHSC, defined in (3) The local sfead value is normalized by théiSC, as

i[( Fh,l - l—H$|)2 Ai]

1
LHSS =
LHSC, T, (4)
2 A
h=1
Harmonic Spectral Centroid (HSC)
6000~
%) 4000
(7]
T 2000}
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Fig. 9. Harmonic Spectral Centroid for the speech sit
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Harmonic Spectal Deviation (HSD)
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Fig. 10. Harmonic Spectral Deviation for the speech si¢

Audio Spectrum Flatness (ASF)
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Fig.11.Audio Spectrum Flatness for the speech si

3 Conclusions

Matlab toolbox for computing MPE-7 audio features is presentd8dhe toolbox is easy to st
and uses advantages of the computing all of the G-7 audio features in single thread. It can t
used for fast parameterizing of the speech corpumesudio databases. All the algorithms usec
developing the script are MPI-7 standard compliant, but instead of storing treuilte as XML
files, the results are stored as binary Matlabsfilwhich ae more suitable for use in our resee
scenario.
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Abstract. This paper focuses on the marketing elementsifpmeaeb site. The internet also is opening up
new marketing opportunities. Good web page desigat e-commerce business must sutisfy a number of
criteria.

Keywords: marketing, web site, business, AIDA, web elemeasjgn.

1. Introduction

The Internet was not originally created for pers@mmmnputers, even though they have become
its main delivery system. Businesses develop conmgation strategies and goals before they
decide what and how to communicate to their audiené/ireless devices, such as cellular phones
and personal digital assistants (PDAS), also pe¥idcess to the Internet but do not allow for rich
complex content. Current cellular technology limtitsth the size of the viewing screen and the
bandwidth available to carry data.

A key part of Internet marketing is a website. Depeng the capability to create and maintain
an effective online presence through a websiteediffe in this case means that website and related
communications must deliver relevance to its aumkenvhether this is trough new content for a
portal, product and service information for a B2&e,sor relevant products and offers for an e-
commerce site. At the same time, “effective” medms website must deliver results for the
company.

If you were in charge of the communication stratigya business, you would need to consider
the most cost-effective way to deliver a messagieocaudience. This becomes more complicated
when you have multiple audiences and media fronthvto choose. Tie Internet offers a variety of
new, cost-effective means of communicating.

A business communication goal should always bebased on the information needs of the
market being served. Some examples of communicgbais that businesses set include supporting
the sales process, informing customers of produeisiforcing brand images, and recruiting
employees. Often, a web site will be designed tachieall of these goals, allowing different
audiences to find different information. Brochurtes, relationship sites, e-commerce sites, and
web portals are each designed to reach specificreontation goals.

Web site creator should be understand who the egstes, how they use the channel to shop,
and understand how the marketplace works in thagoay. Very important in their works is online
customer experience, which is combination of ratiand emotional factors of using a company’s
online services that influences customer’s peropgptiof a brand online. You need continuous
research, feedback and usability testing to coetioumonitor and evolve the customer experience
online.

The Christodoulides et al., provide an excelleatfework which can be applied to assess and
benchmark the quality of brand experience for déife for different types of website. This analysis
was performed across these five dimensions of bemdty assessed by asking the questions
below:
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* 21: Ifeel realted tothe type of people who are X'z custormners
+ 22:Ifeel asthough I actually cares about me.
* 23 Tteel asthough Xreally undersands me.

+ 24 X g wsheate provde easy -to-fnllow ssarch pachs?
+ 23 Inever feal lost when navigating through > website?
|+ 26 Iwas ablete obtain theinZormetion Iwanted withcotany delay?

| - 27 Hiswilling and ready to respond to cusiomerneeds?
|+ 5 W e wehate givasvisitors the opperhinity fatalle hack 1o 30

* 2% _trust Xtolesp any personal nformatior safe”
+ 210: I feel safe in ry transactionw:th 3

+ 211 T gt what T ordered fom 302 wehsite
* 212:The product was delivered by “hetime promised by 20

Fig.1 The five dimensions of brand equity assessed kingshe questions below.

In this figure we can see that many of the rati@mal emotional values are important to any
website. It incorporates many of the factors, esfigqrice and promotions which form web
merchandising. Goals of web merchandising are tximmae the sales potential of an online store
for each visitor, which means connecting the rigioiducts, with the right offer to the right visitor
The online store is part of a broader experienckiding online and offline advertising, in-store
visits, customer service and delivery.[1][2]

When you start the web design process, it is ugefalvaluate competitor’s sites and determine
how your site can be more appealing. A design didd logical and consistent and, at the same
time, must be enhance the image of the companyyst also allow the visitor to easily navigate the
site. The home page is the first part of desigrcgss. There are a number of design considerations
in developing good web pages:

» Accessibility — Access should be easy for Internet users withtipt of computer
capabilities. An approach to site design intenadeddcommodate site usage using different
browsers and settings. If your site has flashy camepts that require sophisticated plug-ins,
you should have an alternative link for users whegsems are not advanced so that they
may view the same information in a simpler fornmiBltere should also be links to sites
where users can download the needed plug-ins.

» Advertising — The type and number of ads on a page shouldhditmarket’s needs and
should not overpower the main content for whichuiesver is visiting.

» Alignment — Varying alignments will make the web site lookesay. It is important to
choose a style of alignment and stick with it.

» Consistency and Repetition - Repeat certain elements such as navigation rmiténd
company logo or basic text should be the same $w#,and color on every page.

» Content — Type of information and the organization on #ite should be based on the
needs of the target market. Especially care thatctntent is clearly written and free of
grammar, punctuation, and spelling errors.

» Contrast — Contrasting elements draw the viewer’s eye inéopage, create interest, and
show hierarchy. Contrast creates a focal point, h&sing what is most important. Text
should stand out clearly from any background coborgraphics.
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Customization — Delivering personalized content is best.

Feedback— Contact information should be visible.

Links — Links to other content should be appropriatpjctl, and of interest to the target
market.

Navigation — Navigation would be logical and user friendly.

Ordering — Purchasing should be simple, convenient, anarsec

Privacy — There should be an affective privacy policy isaasy to find on the site.
Searches- Search tools should be accurate and easy to use.

Speed- Fast-loading graphics and text are importanap@ics originally created for high-
guality print do not need the same resolution foodyviewing on the Web. Instead, make
smaller pages that load quickly and link to eadteotn a logical fashion.

Updates— The site’s content and format should be updaéepiently. Freshen the look of
the site regularly but not drastically enough tafase the regular visitor.[2] [3]

VVVVY VVYV

A\

2. A structure of website

Successful business Web sites don’t happen by eci@ompanies with a sophisticated Web
marketing staff deliberately place every item irsgecific place on a page, think through each
headline, and consider every graphic element amatoghaph for impact. They don’t spend
hundreds of thousands of dollars on the mere chidnate site will achieve its marketing and sales
objectives. Those factors determine how a site dook the screen and how visitors navigate
through it, which is often called ttheok and feel of a site. [4]

What is important for the structure of web site?

The most important criterion for a successful bessn\Web site is whether it accomplishes its
objective. Your site doesn’'t have to be beautifulcatting edge as long as it ultimately has a
positive impact on your bottom line. The second nraportant criterion is how well the site works
from the users’ perspectives. The easier you niake users to achieve what they want — whether
buying a product, obtaining information, or conmegtwith others — the more likely your site is to
succeed.

2.1.Using AIDA to guide visitors toward specific actiors.

Direct marketing techniques are highly useful foexing users into taking actions you want
them to take. The four standard steps of directketang (known as AIDA ,Attention, Interest,
Desire, Action®) apply to the structure of Web site

» Attention: Get viewers’ attention by using graphics, a hemdthat grabs, and a benefits-
based lead. You have four seconds to convince thewill find something of value on the
site.

* Interest: Build interest with site design and navigationclirde intriguing options that pull
people to additional pages on your Web site, giwiag time and space to expose visitors to
your products, services, and benefits.

» Desire: Create desire and a sense of urgency as visitove themselves toward taking an
action. If you think visitors are almost ready toyppost a reminder to Buy Now for Free
Shipping. If you think they’re doing research, raththem to Bookmark This Page or Tell a
Friend. It's tricky, but you can prod users to dbatvyou want them to do. Use whatever
content tools that will build desire in your audienfrom marketing copy, photography, and
special offers, to online activities or onsite etaimment.

* Action: Right from the beginning, make it obvious what yeant visitors to do, whether it's
to buy online, make a call, send an e-mail, or sigrfor a newsletter. Then ensure visitors
that it's extremely easy for them to take thoséoast [3][4]
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2.2. Applying marketing communications principles to you design

Marketing communications integrates marketing aaléss principles with graphic design to
achieve business objectives. It acknowledges teptesentation of information affects emotional
response and thus influences buying decisionsgbess ask about your target audiences to be sure
to select or create appropriate design elementsleVélsential for any type of sales collateral or
packaging, marketing communications is particulastitical because of the short window for
grabbing attention on the Web. Experienced Wehgdess intuitively adjust the font style, graphic
style, colors, images, and white space to haves#iy® impact on your marketing process while
reinforcing a brand.

In general exist 3 basic groups of element for essaveb site.

a) Clean and Strong Coding
HTML is the foundation of the web. And followingodely is the CSS markup. Both the
elements form the basic coding of the website aecidé the functionality of the same.
HTML and CSS markup form the basic structure ofebsite and their quality eventually
determines the quality of the websiteis very easy to get carried away and incorporate
complex functionalities in your website in order gbow off your technological expertise.
However, often it happens that the interface besosmecomplex that users find it difficult to
browse through and navigate easily.

b) User-Friendly Interface
Website interfaces should be kept as simple abea@omplex features often tend to confuse
the visitors and distract their attention. Theyyoatd up to the visual appearance and do
absolutely nothing to enhance the functionalitytted website. Fancy interfaces distract the
purpose of the website. Therefore, it is best tddba simple and user-friendly website
interface that serves to facilitate smooth perfaroeeof the website.

c) Elements and Features on the Website
Focus on creating a website that is clean, hasoaginterface and can be easily understood.
Instead of including cool features and jazzy sl@aments, build a website that would please
your audiences and make them visit again and ag§in.

3. Conclusion

Today, web sites are the public face of comparidsusiness’s web site is often first place that
an individual will look to find information abouhé¢ company and its products, services, and
employment opportunities. A single web site mustdbesigned to meet all visitor's needs and to
grab the attention of those merely surfing.

Web page developers must be concerned with desigrcantent and how they display in a
variety of platforms. Good web page design for aommerce business must satisfy a number of
criteria. As web moves toward broadband, new fosnwdtcontent will be developed. A design
should be logical and consistent and, at the sames must enhance the image of the company. The
design must also allow the visitor to easily nateghe site.
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Abstract. This article deals about wireless network stadkedaRoute Under Mac (RUM in later text),
which is very usable for wireless sensor networksell on Zigbee wireless technology on chips fromeht

It brings some good features to the conceptiomese networks, as IPv6, routing, easy network imgldt
has very good results in highly movable networlsieh as VANET (Vehicle Ad-hoc Networks) and so on.
This article will bring briefly information abouhis stack and will bring some tests, modificatiarsl
examples, which are developed to real use. Initdeoéarticle there is illustrated some real exasapivhich
are done and working in real conditions.

Keywords: Zigbhee, RUM, Routing, Wireless Sensor Network (WWS802.15.4, LR-WPAN, 6LoWPAN,
IPv6

1. Introduction

Wireless sensor networks are the field of intensdgearch. We do not need to discuss, why is
it so, because no need of cabling and possibifitmoving sensors at small size and small energy
consumption is very big point of this technologyglZee networks are developed to conform the
requirements of idea mentioned before. Zigbee it gfalEEE 802.15.4 LR-WPAN specification.
Dealing about conception of Zigbee networks is gl of this paper, but in shortage, you have
one coordinator (or more, depending on the softwded, none or more routers (which are routing
the data from end nodes to coordinator) and en@sjoshich are containing the sensors and other
electronic. If you get the hardware interface, ygmi the physical layer of communication, and
software above is on your choice. There is manylempntations of higher layers of network
structure. Some of them are for free use (and ntiamgs it is from the same company which has
developed the physical hardware), some are not tvae have some better features. One of
implementation of higher layers is RUM — Route Und@AC (later only RUM) from Atmel
company. This stack runs on microcontrollers fromm& company. In my examples | use the
modules from Meshnetics, these modules are deskctéter. Within the stack, you can program
any other function, which will meet your expectaso

2. RUM asZigbee stack

Route Under MAC was developed for Zigbee low raiesless personal networks. In real
conditions this networks are at local, not wideaargth randomly dispersed wireless nodes. Typical
applications need to have small devices with lovergm consumption. RUM meets these
requirements and adds some other good features.ekample, providing IPv6 address and
functionality directly to end nodes (so the endebds fully reachable IPv6 address) enables high
interoperability with existing infrastructure withbany other investing and modifying. The main
highlights of this technology are:

1. Small object size: the minimal compiled project with basic functiohalof network,

supporting sending information across the netwials, only 6kB for AVR end node.

2. Sdf-forming network: fully automatically solved joining the network, leaison the signal

quality and hop count.
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3. Sdf-healing network: network automatically detects transmit failuresl automatically
deals about it.

Multi-hop routing: end node can use routers in the communication path

Sour ce code: you have all source code included, for free

Very configurable and portable: it is highly configurable and portable, based on
applications

o ok

As mentioned before, the network consists from &s$yof devices: Coordinator, Router and
End Device. The network is in tree-form. Every @evcan be in general the same — difference is
only in software built in. Ifigure 1 is example network, with all types of devices, angateway,
which is serving the results from sensor networkrdal clients (as illustrated on the right of
picture).
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Application server
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. Coordinator

(‘[%) ®

®

Fig. 1. Example network structure in Zigbee with RUM stack

RUM implements idea of 6loWPANSs, which are low ratgeless personal networks using
IPv6 as primary communicating protocol. In the ré&al when you need to transmit data, the base
approach was to use some function and send itjmatite worst case you need to make sure if all
information was good transmitted.

When you use 6loWPAN, you never mind about this, immply create a socket to some other
server in the IPv6 network (for example, somewhamethe internet, if you have IPv6-enabled
internet connection), and simply via socket youdseata. All things around will care the stack and
you can be sure, that all is all right.

Maybe there will be question, why to use IPv6 aond IPv4. IPv6 is more simple and less
resource-eating as IPv4, especially on the newlddenrcy and highly resistive networks. And it is
the future, as we know, that IPv4 address spaftélysoccupied.

3. RUM routing solution

In RUM, there is goal to have simplest code andehlw request to hardware features.
Complete routing algorithm is based on simple idaen the End Device needs to connect to the

86



network, it scans channel for coordinator / routeacons. After this, the end device sends his
information (2-byte short node address, 8-byte MaAdiress, 2-byte destination short address,
command, type of packet and other) to the coordmat router. The choice between router and
coordinator is based on LQI (Link Quality Indicat)p which is number describing the quality of
link (in hop count on one side and in signal stteran the other site). Packet goes to coordinator
and the coordinator replies with the unique shddress for the source node. When IPv6 compiled
in, then the 2-byte short address is the last 2-bjthe full 16-byte IPv6 address. IPv6 coordinato
deals about it and adds other 14 bytes, so evag/tioes well.

Coordinator has table of all nodes in this netwarith information about all nodes. Each node
in network has information about his parent. It meahat if the node is going to transmit any
information, it simply sends the packet to the parParent knows his other parent, and it forwards
the packet to the next parent. If the parent isreathable, it simply repeats last message for some
time (it is fully configurable) and then makes ssaciating to network. And this process repeats.

4. RUM in real conditions

In real conditions we need to have to do some
modifications. With colleagues from Romania we have
implemented some better functionality into the mogit
stack. Especially, we targeted to have whole nétwor
sleeping as much time as possible. We were
implementing this network into Frauenkirche in ies
(fig. 2).

“Built in the 18th century, the church was destibye
in the firebombing of Dresden during World War IK.
has been reconstructed as a landmark symbol of
reconciliation between former warring enemies. The
reconstruction of its exterior was completed in £0@s
interior in 2005 and, after 13 years of rebuildirige
& church was reconsecrated on 30 October 2005 with

¥ festive services lasting through the Protestant
i observance of Reformation Day on 31 October” [1].
So this is a new building. There they have problem

with climate and humidity, so they must do someghim
avoid these problems.

So our goal was to measure humidity and temperaturéhis church and do wireless
communication without cables, because of not goo#lihg cables. We needed to use batteries and
therefore we must use as low energy consumptigossble.

We have done most modifications to real use. Wé dbaut sleep-synchronized network,
where each node knows when to get awake. In thesieps of our project we use only coordinator
and end nodes in the network. We used model, wherend node sleeps all time and every minute
wakes up, measures data, connects to network and fas data to server.

Next step was to deal with routers. We solved phidlem with the help of application server,
which in answers for the data send the time, homg lwill the node sleep. With some other
modifications (timeouts, message separation, IRarincunication with server,...) the network is
functioning and measuring real data.

Fig. 2. Frauenkirche Dresden
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Fig. 3. Zigbee Gateway for Dresden Frauenkirche

As the gateway we developed in cooperation with lonal company in Dresden professional
device, which they use as commercial product (figiBe final end nodes were in part of our stay
not developed yet, but we have checked the funglityrwith our nodes (fig.4.).

Fig. 4. Zigbee sensor node for Dresden Frauenkirche

5. Conclusion

We have developed and implemented full solutionni@asuring temperature and humidity in
Frauenkirche Dresden. Next step is the AtmospHgaitoon http://universum.uniza.sk where we
make picture and data transmission from balloahécearth.
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Abstract. In task of keyword spotting and acoustic eventea®n, the main accent is putted on accuracy
and processing time of the system. In the paperpmesent algorithm for audio events and keywords
retrieval, based on statistical modeling using tdiddlarkov Models and Viterbi's decoder. The pagtaro
basic introduction to HMM's and describe the prece$ model parameters and structure selection.
Performance of proposed decoding system was eedlwet TIMIT database in task of keywords spottimg i
continuous speech.

Keywords: audio modeling, pattern retrieval, sequence decpdi

1. Introduction

Algorithms for keyword spotting and acoustic evesggection can be applied in many different
systems, where a large amount of audio documengt beutreated for performing audio stream
segmentation or classification.

Statistical modeling-based methods offer powerfdl tfor digital audio restoration, data
mining and pattern searching [1]. Hidden Markov Misd(HMM) proves to be a very effective
method in tasks of speech recognition and keywetéalion. However, such systems are highly
language-dependent and conditioned by selectingeprspeech fundamentals, which is followed
by demanding training process.

Our effort was to create system which would nopbmted on speech, but can also search for
generic audio patterns. In this paper, the propasedel structure, probability normalization
method and decoding algorithm for spotting and dewpsequences of keywords in audio records
are described.

2. Model selection

HMMs provide flexible method for modeling time-vamg events, like acoustic signals.
Parameters of the model are fitted in training psscto represent statistical relationships within
observations (audio features vectors) of searclegd/érd or acoustic pattern. Design of the model
include the selection of structure, choosing trappr number of hidden states, and specification of
state output probability function.

Markov process through the model is created byrelated time sequences. The inner process
consist of sequence of hidden sta8e3he outer process is created by sequence of vaigaTo,
which are functions of state output probabilitiss, that the probability of observingin timet
depend only on the staBin which was the process in this time.

Generally the model consists &f hidden states, which are connected trough transiti
probabilitiesa;; embedded in the transition matrix. Because of atarstic time progression of
acoustic signals and for model simplification, Hefiright model structure was used. This means,
that model at timé may occur only in the state, in which it was avious timet-1, or in directly
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adjacent state. Number of hidden states can bendegte by unsupervised clustering algorithm
K-Means K-Variables described in [2].

Keywords (3(5(5(5
models f S f

Background _»G
filler
Silence filler »6 >

Fig. 1. Complex model network structure with audio patt@odels, generic sound filler model and silendeffil
model.

Complex model structure consists from units - medélsearched keywords or audio patterns
and fillers (Fig.1). Fillers are represented by eledf silence and several type of noises and model
of general audio sounds, which parameters was r@gtans secondary product of K-means
clustering (Section 2.2). Similar structure wasduise[3].

A 4

2.1.Probability function specification

State output probabilities are given by linear coration of 128 Gaussian PDFs. To reduce
amount of required model parameters data and tedspe processing time, each state of the model
shares the same mean values and covariance maifieksnentary PDFs components, obtained by
clustering huge amount of data using K-means dlyorti HMM with such specification is called
semi-continuous. The probability of observing featuectoro in stateS can be computed as:

b(0) =P(@1S )= wh (0) (1)

where wix is weight coefficient of Gaussian componénbf state§ and bx(o) is probability of
observing vectomm in Gaussian componet identical for each state of model, computed by
equation:

1 e‘%(o‘llk)uk‘l(o‘l‘k)

(277)°" [detU,

b (0) = (2)

where g and Ug are mean value and covariance matrix of compokesmid D denotes for the
dimension of observatioo (humber of elements in feature vector). Before gieng the
probabilitiesby(0), a normalization based on [4] was adopted, giseformula:

oy~ B(0)

2.2.Parameters estimation

For model parameters training, the Baum-Welch tepasing algorithm was used. This
algorithm estimates the parameters of model acegriti maximum likelihood criterion, by finding
the optimal set of model parameté&sthat satisfy the condition:

& = Argvax{P (O |0)} (@)
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whereO is the sequence of the observations. In our cadg transition probabilities;; and weight
coefficientswix were estimated. The process of training is iteeatFig.2 show the values of log.
likelihood for different number of model stateseistimation process.

Initial values of the weight coefficients for estitton come out from uniformly distributed data
vectors of training examples into the states of eho&or each state, a joint probability of all
assigned vectors is computed in each mixture coemgorespectively. These probabilities are
normalized by dividing it with their summation, fadetermining initial values of weight
coefficients.

log.likelihood

L L L
1 2 3 4

5 6
iteration

Fig. 2. Log. Likelihood in training process for differemimber of model states.

3. Pattern decoder

For decoding sequences of searched patterns weealdeystem proposed in [3]. The decoding
is based on the Viterbi's algorithm with propagatod accumulated score to adjacent states of the
model.

Unlike the originally proposed work, we also puarnsition probabilities in use and make
generalization in model structure, such that uait start or end in any of its state, with respect t
prior and final state probabilities of given unit.

4. Experimental results

Performance of the proposed system was evaluaied standard precision, recall and F-
measure metrics defined as:

P:Nco;R:Nco;FZZXPXR 5)
N, N, P+R

where Ncp denotes for number of correctly detected keywoMNls,is number of all sequences

detected as target keyword axgrepresent total number of target keywords inngstecord.

Number of speakers 630
Training utterances 462
Testing utterances 168
Sampling frequency 16000 Hz

MFCC +A + AA coefficients 12 + 13 + 13
Parameterization window length  0.03s

Parameterization window overldgp 0.01s

Tab. 1. TIMIT database specifications

Proposed system was tested on TIMIT database tectiley a set of ten different keywords.
As audio features, MFCC coefficients with their ¢hderivatives was used. Closer specification of
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used database and parameterization parameter&danrid in table 1. After feature extraction, the
output probabilities were computed and forwardedlégoder for decoding the sequence of the
model units. Experimental results listed in Tabar2 evaluated as the average value for 10 runs of
algorithm on different testing set.

Precision | Recall F-measure
0,81 0,96 0,86
Tab. 2. Average experimental results evaluated after H8 ru

In task of keyword spotting and acoustic event cteir, also the processing time is putted in
emphasis. Our system operates about 0.12 RT, inguthe parameterization process, with 10
keywords and 128 Gaussian components. Processieggtiow with number of searched keywords.

5. Conclusion

In this paper, a system for keywords and audio ®vegtrival, based on statistical modeling,
has been proposed. We described complex modetwsteueith searched units and fillers. Proposed
approximation and normalization methods used k®lihood computation were evaluated. Since
the system does not depend on type of audio signaldeled by units, it can be utilized for
keyword spotting or audio events detection. Infeitwork, we aim to improve the processing speed
and modify the current system to propose a differeathod of adding and training unit models,
based on Viterbi's alignment and "elementary sosati*models.
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Abstract. The key limitation currently facing GPS systenthis latency of signal arrival caused by the effect
of troposphere, where most of the world’'s weathkes$ place. This could be presented as an impa&P8&f
receiver's environment (surroundings) on the l@edion accuracy. For minimization of an impact luikt
error it is important to identify and measure a@bgible measurable parameters of local surrounaih@GS
receiver (e.g. humidity, atmospheric pressure, @atpre, light intensity, etc.). This could restdtthe
information about correlation between environmeatameters and localization accuracy and thereby it
could be investigated influence of meteorologiaaditions on the quality and accuracy of positigniRor

this purpose will be designed and implemented &igp&NSS station with various sensors that will
broadcast the data about actual conditions of enment according to the accuracy of GNSS signal.

Keywords: GNSS, GPS, atmospheric effect, environment madnigoB82-bit ARM MCU, sensor

1. Introduction

Localization by GPS (or by another GNSS technolegy Galileo, GLONASS, etc.) is based
on a precise timing of signals sent by GPS satsllitigh above the Earth. According to a transit
time duration of each signal is computed the ditanf each satellite to the measured position on
the ground. GPS receiver compares the time whesigimal was sent by the satellite with the time
when the signal was received and from this timéeddhce is calculated the distance between
receiver and satellite - range (1):

o=t —ta)*c, (1)
wherepk is a range measurement between receiver anditeakell, is the time when the ground
receiverr received a signalt is the time when the satellikesent a signal andis a speed of light
(c =299 792 458 m/s).
Generally, they are taken into account data froverse satellites, those known position is in an

Earth-fixed frameXs, Ys, Zo) (Fig. 1) - the present position of receiver ifcatated by trilateration
(2):

pr =X =X P (=Y (22 F @

where X, Ys, Zs is the known position of the satellites in an Bdited frame, p’ is a range

measurement between receiver and satdlitmunted by (1) andX;, Y, Z is the position of
receiver converted to the geodetic system (foamse WGS84).

As the GPS (or another radio) signals propagate tiee GPS satellite through the atmosphere
to the appropriate receiver, on the ground, theyrafracted in various ways. In general, they can
be (as a common measurement system) affected bkitwle of failures - systematic and random.
As concerns the influence of random failures onltigalization accuracy, it is not as striking as an
influence of systematic failures. They were nowaddgntified all systematic error sources that can
occur during localization process and it was exaahitinat the biggest deflections are caused by the
so-called atmospheric effect. This effect is ran&etbng physical influences of GPS surveying and
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is caused by the different densities of lonosplere Troposphere, which slow down the signal
speed and therefore cause the signal delay.

F4 z

A Conventional International A
Origin (CI0)
Plxy.z)

Greenwich
Meridian ¥

geocentre ¢

mean equatol 2

X

Fig. 1. Earth-Centred Earth-Fixed cartesian and sphecmaidinates [1]

Various techniques for minimization of this effeoe already known. Mostly are the delays
counted from several models that as an input useage and seasonal variation data related to the
receiver's position. An alternative is to use thal{time atmospheric data observations and by
various communication systems (through satellit€$RS,...) broadcast information about
atmospheric conditions of monitored area to theivers. But no one from these methods utilizes
the precise monitoring of environment of smalleeagr with the usage of local real-time data.
Especially for monitoring of lower troposphere ettier to use local real-time systems (e.g. LAAS -
Local Augmentation Satellite) because only by théns possible to obtain correct information
about the actual state and potential inaccurabeE®t

2. Atmospheric effect

Influence of atmospheric effect can vary, but ialggeit can cause localization inaccuracies for
about 6m. By the use of mathematical models cathisefailure minimized, however it will still
depend on the elevation angles between the recanegthe satellite. On the other hand, when it
occurs some unpredictable state of atmosphere, tfethod will be inconvenient, because
especially the civil receivers are not capable@faxcting unforeseen runtime changes (e.g. strong
solar winds). Due to this, it is necessary to tesupplementary data, obtainable only by the real-
time monitoring of atmosphere.

For the investigation of this effect, it was realiz in the period of 13.-14.7.2010
27 hours remained measurement of localization acgurAs a reference was used the ETRS89
(The European Terrestrial Reference System 1989jaie point 2631ZA-1006 located on the top
of the hill, above the all housing developmentghaut any barriers that could block clear view on
the sky (Fig. 2). ETRS89 geodetic data are the daly to be used for mapping and surveying
purposes in Europe, so they are ideal for teshiegatcuracy of GPS positioning.

position
reasuremernts
[in detail )

|?°“—|_I
Sm

Fig. 2. Measurement system and measured positions irletetagw
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In the Fig. 2 can be seen the inaccuracies thatroet during measurement. Detailed view is
provided by the Fig. 3 and Fig. 4, where it is thypd measured latitude and longitude separately.

Measured Longitude (13.-14.7. 2010)

18,7/00300 4 real value

18,700250

18 700200 f%mw

18 700150

Longitude []

18700100

i 4 a 12 16 0 24
Time [h]

Fig. 3. Measured longitude (13.-14.7.2010)

Measured Latitude (13.-14.7.2010})

49 205450

48 206400

atitude [7]

43 206350 4

L

49 206300

48 206250

i 4 g 12 16 20 24
Time [h]

Fig.4. Measured latitude (13.-14.7.2010)

From the pictures above, it is evident that theuesxxy of GPS static positioning is far from
perfect. But when it would be considered positignof dynamic objects (vehicles), it could be
expected much worse results than they were. Sonecessary to implement additional filtrating
methods that can make GPS localization more acuaad independent from environment
conditions.

Since 1.10.2009 was launched an open service ofEtmepean SBAS (Satellite Based
Augmentation System) EGNOS, the European Geostaiiddavigation Overlay Service. With its
implementation is possible to set up “maps” of atpieeric conditions over different regions in the
European area and via the geostationary satelitesponders broadcast these information directly
to the receivers with SBAS support. However, EGN®®y implementation of so-called TEC
maps good especially for ionospheric correctionsighal. It also counts with the tropospheric
corrections of signal but because it covers laggea (it uses a network of about 40 ground station
for all area) it cannot monitor conditions of lochlaracter. For this reason is used the combination
of real-time data with tropospheric prediction misde

Generally the troposphere consists from two p&riswn as a “wet” and “dry” (hydrostatic)
troposphere, so the tropospheric delay can be aphmto a hydrostatic and a wet component.
While the hydrostatic component of the tropospleae be precisely determined and accurately
modeled, the wet component, which is the regiothefatmosphere below 8-10 km and contains
significant levels of water vapor, cannot be sudintly modeled due to the irregular distribution of
water vapor in the atmosphere [2][3]. Real-timdare meteorological parameters are necessary to
avoid failure of a tropospheric delay model undemditions when storm fronts pass, causing large
gradients in temperature, pressure and humidityTh&t is the reason for improving tropospheric
delay estimation by employing various surface mmelegical parameters in the appropriate
tropospheric delay models [5].
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3. GNSSstation

Because the tropospheric propagation delay is snasiuenced by the distribution of water
vapor in the lower troposphere, it could be gemersdid that it depends on temperature, pressure
and humidity — environment parameters of GNSS veceiSo adding of these parameters, as
additional unknowns, into the localization processild enhance the accuracy of positioning by
itself. However, at first it is necessary to idgnthese parameters and measure their impact on the
localization accuracy. This could be made by thecsh GNSS station, equipped with the EGNOS
GPS receiver and with a series of different weattensors. The station will be fixed on the
geodetically precise-determined static referendetffwith exact coordinates e.g. ETRS89) and on
the base of measured position inaccuracies andogmeent conditions values could be then made
the analysis of the possible impact of environnpamameters on the localization accuracy. (Fig. 5)

Internet
(GPRS, EDGE, UMTS}

Sensor

w -7

& GPS satellite
@ Wealher sensor

GSMIGPRS E 5

module

GPS recaiver

= data collecton
» data processing
» rasults analyse

= ervironment monitoning
= data collection
» data forwarding

Fig. 5. Working principle of proposed GNSS station

In proposed GNSS station will be as a control uniplemented 32-bit ARM core
microcontroller AT91SAM7S64, because of its suffii amount of peripherals. The station will
consist from several different parts that will requcommunication resources, so it will be
necessary to use various communication standdfis.q)

GPS module

GSM module

Z
=)

Powear source

S0 card

“USARTO

USART1

o
3 S M,
s Ty
£ "o my, ¥
N y;

5

Redative humidity

Atmasphesic
pressure

Fig. 6. Basic schematic diagram of proposed GNSS statitmagmmunication resources

Temperature
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For the weather monitoring will be implemented éreinds of sensors - monitoring of
atmospheric pressure, humidity and temperaturacipte of the station working will be to store all
measured data into the SD card and send themesrarg hour together with position data via GSM
network (through GPRS - General Packet Radio Sentw the server with public IP address for
further processing.

Implementation of proposed GNSS station on the ofdhe Faculty of management science
and informatics of the University of Zilina (FRI-ZUs shown in the Fig. 7.

GPS satellites
Monitoring of lower Troposphgre:- |
*  Pressure i -
. Humidity ~, \
. Temperature | =, "\. !
— — ~ - B S
o ! olar panel
e (t}j\ T B

— GSM module

Server

[P 158,193 x.x !
httpz btk triunizask'sol

Fig. 7. Implementation of proposed GNSS station on thé 06&RI-ZU

4. Conclusion

By developed GNSS station will be possible to idgraand monitor impact of GNSS receiver's
environment parameters on the localization accur@gythe base of reached results it might be
possible to form empirical (or mathematical) modalst would allow minimization of GPS signal
delay which is caused by the lower troposphereigret” part). This will be made by including of
investigated atmospheric parameters as additianalawns into the analysis of GPS data process.
The goal is to, by the use of a of simple, standeodhmon GNSS (C/A GPS) receiver, reach the
localization accuracy suitable for most of quatigmanding applications.
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Abstract. This work is about parallelization of prime numbdgorithms on distributed systems. It is focused
on data decomposition models. This article dessribdvantages and disadvantages of some of data
decomposition models used in parallel prime nunalgerithms on distributed systems.
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1. Introduction

Data used by parallel algorithms [1], in systemghwdistributed memory, has to be divided
between processes, so that every process can wihk proper part of data. Therefore data
decomposition needs to be provided. There are maays how to solve problem of data
decomposition on distributed systems. In parall@ing number algorithms, we focused on two
modes of data decomposition. First model is calerleaved data decomposition, second one is
known as block data.

2. Interleaved data decomposition

This data decomposition model is based on inteigadata [2]. Each process will work on
part of data interleaved of number of processegurEi 1 shows interleaving of data for two
processes. First process operate with items 2, 242y, ... and second process operate with items
3, 3+p,3+2p, where p is number of processes (p=2).

1 process 2131415161 71819110111112113

2processes| 2 141618110112 3151719111113

Fig. 1. Interleaved data decomposition.

Advantage of this method is, that for every indexknown, which process control it (i mod p).
Disadvantage of this decomposition, in parallei@inumber algorithms, is unbalanced distribution
of items among the processes. From upper examlepiocess will exclude n/2 items, second
process will exclude only one item.
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2.1. Experimental results

We used interleaved data decomposition for Sievérafosthenes algorithm [3]. Experiments
were done for 2, 4, 8, 16 and 32 processes far finumbers. As shows Figure 2, workload of
the processes is very unbalanced [4].

1

0.8

0,6

0,4

0,2

difference between processe

0 T

2 4 8 16 32
number of processes

Fig. 2. Load balance of interleaved data decompositiorsfeve of Eratosthenes algorithm.

3. Block data decomposition

Second method of data decomposition is block da&eomposition. This decomposition
method is based on dividing data into p equal doékterwards the blocks are distributed among
the processes, each process operate on one bloeiteofBlock data decomposition for 3 processes
is illustrated on Figure 3. Field of data is diwdd® p blocks of n/p items, where p is number of

processes (p=3).
213]4]5
\ \ \ \
2|13[4]5

In case that number of items is fold of processasndd p = 0), no other operation is needed to
be done. In other case we can split the remin@gadsit(r = n mod p) to the first or last r processes.

1 process

3 processes

Fig.3. Block data decomposition.

3.1. Experimental results

Also block data decomposition was used for Siev&mitosthenes [5]. This experiment was
also made on 2, 4, 8, 16 and 32 processes folfifstumbers. As seen on Figure 4, processes were
much more balanced for this model of data decontipadi6].

1
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1
D . . : :
2 4 g 16 32

number of processes

diference between processes

Fig. 4. Load balance of block data decomposition for Sief€ratosthenes algorithm.
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4. Conclusion

Comparing interleaved data decomposition and bldeka decomposition for Sieve of
Eratosthenes algorithm [7], better results in fieldload balance of processes has block data
decomposition method. Comparison of both methods$hasvn on Figure 5. Experiment was made
on 32 processes for 4Aumbers.
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—+—Interleaved data decomposition —s=— Block data decomposition index of process

Fig. 5. Load balance of interleaved and block data decaitipo for Sieve of Eratosthenes algorithm for 38gesses

As graph clearly illustrate block data decomposii® for Sieve of Eratosthenes algorithm [8],
much more balanced than interleaved data decongusit
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Abstract. This paper presents comparison of Automatic Spgeakkentification (ASRI) systems using
different classifiers: Gaussian Mixture Model (GMM)-Nearest Neighbor algorithm (KNN) and Support
Vector Machines (SVM). Every classifier represedifferent approach to the classification procedure.
Features used in the experiment were Mel Frequebepstral Coefficients (MFCC). Classification
precisions for each classifier were evaluated amé& and recording level. Experiments were condunted
dataset MobileDat-SK, which was recorded in molideecommunication network. Experiment shows
promising results for SVM classifier.

Keywords: kNN, SVM, GMM, speaker identification.

1. Introduction

Nowadays speaker recognition is one of the basik ta various systems ASRI, automatic
retrieval of audio documents, forensic purpose 8istem allows recognizing ,who is talking,
from speech signal. Identification system condists various parts working together. In this paper
we deal with three different approaches for ASRtem and testing them on the same dataset.

The paper is organized as follows in section tworisfly discussed each of used classification
method, section three presents result of clasificaand in subsection we depict database
description, data preparation and parameters ssassifiers.

2. Classification techniques description

In this section we present three different methotislassification. Subsection gives a brief
overview of GMM, k-NN and SVM classification.

2.1. GMM classification

In GMM classification Gaussian mixture model isdier statistical representation of speaker
patterns. The distribution of feature vectors etd from speech is modeled by a mixture of
Gaussian density functions. Fobadimensional feature vectar the mixture density for speaker
is defined as [1]:

pXIA) =D P (), (@)

Where M is number of components anil are mixture weights. Density is weighted linear
combination oM component uni-modal Gaussian densiti&):

by (x) = L exp{— % (x- ) (z )'1 (x- )} . 2)

@[y

Each parameterized by a mean vegtbrand covariance matriX;". Mixture weights must satisfy
the constraint:
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> pr=1.(3)

Complete GMM is defined by mean vector, covariamegrix and mixture weights (4).

A={pr .Y Fa

Every recognize speaker has its own model whicthas using as its representation instead of
utterances in identification procedure.

In computation of covariance matrix we use diagawdariance matrix, which usually gives
better results in recognition compared to full aemace matrix. The best results in parameter
estimation are achieved by using the iterative Etgi®n Maximization (EM) algorithm [1], [2]. In
this work we use 100 iteration steps for estimatihghodel.

The identification assignment is maximum likelihoddssifier. Main task of system is to make
a decision if input utterance belongs to one of gbe of speakers, which are represented by its
modelsA;...A.. This decision is based on computation of maxinposterior probability for input
feature vector [1].

2.2. kNN classification

The KNN algorithm (k Nearest Neighbor) can be ddssas a nonlinear nonparametric
classification method [3]. This algorithm is basaa very simple principle that similar data are
close to each other in the searching or data spaceher words, the kNN finds for every object
from test data set of k objects in the trainingadttiat are closest to the test object (nearest
neighbors). The label assignment is usually basedhe rule of majority voting, e.g. the most
frequent class from the k nearest neighbors foergitest object determines the class where this
object should belong. A value of k dictates a numiddeclosest objects from training data that are
taking into account at the label decision. If tladue is too small, then the result can be senditive
noise points. If it is too large, then the neighitmmd may include too many points from other
classes. Besides a k value, the distance metmegertant to the KNN algorithm. As can be clearly
seen, the distance metric represents the measdagasimilarity. The choice of particular distance
metric usually depends on the given classificajppablem. Regardless simplicity of KNN, this
method is well suitable for multi-modal classestyvitexible and belongs to top 10 data mining
algorithms (IEEE Conference on data mining 2007. [3]

2.3. SVM classification

SVM is learning procedure based on Vapnik's staasiearning theory [4] proposed in 1979.
Classification task include a separating data tiwim sets first set consist of data for trainingqass
and second for testing procedure.

Training set instance — label pa{s, ), i=1, 2, ..., Iwherex R and y%1, -1}', the SVM
require the solution of the following optimizatipnoblem define [5]:

|
min %WTW+CZ{i , (5)

wb.¢ i=1
subject to:
yi(Welx)+b)21-&, & 20. (6)

Each instance in the training set contain featofesbserve data and class labels identifying class,
in our task it is index of speaker. Term specifyi

K(Xi’xj)E ¢(Xi)T¢(Xj)1 (7)
is denote the kernel function. Training vectors mapped into higher dimensional feature space by

the kernel function. There are four basic kerneictions linear, polynomial, radial basis function
(RBF) and sigmoid. RBF kernel function which is dise our experiment is defined [4]:
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wherey > 0.

Aim of the SVM is to finds a linear separating hgglane with the maximal margin in this
higher dimensional spac€.is the penalty parameter of the error term. VatPenalty parameter
must suffer conditiorC > 0. Not every function can be used as kernel, onbse¢hwhich suffer
Mercer’s Conditions [6].

For SVM classification system, every attribute lvé data are scaled to range [1, -1]. The main
advantage of scaling is to avoid attributes in gmeaumeric ranges dominating those in smaller
numeric range [5].

SVM classifier requires setting up one or more pat@rs. In our experiment we used C-SVM
formulation: included in implementation LIBSVM [AVith RBF kernel function; therefore we
search for two model parametefsandy. For parameter selection task we used Particler8wa
Optimization (PSO) technique [8].

3. Experiment

One of the crucial parts is classifier and featwesactor. Classification task is to correctly
identify speakers known to the system based onptheious learning procedure. This learning
could be done by various techniques based on tgtatisnodeling, distance measure or non-
probabilistic linear binary classifier. Featureragtor is process where from speaker utterances are
extracted feature vectors which better represafsmation of identity to system.

In evaluation process we use MobileDat-SK corpysl[y. From corpus consisted of 1100
speakers we randomly select utterances from 20kspeaFrom the speaker utterances, 22 MFC
coefficients have been extracted as the speechrésatSilent frames for each speaker utterance
were dropped out using short time energy treshgldimd Gaussian mixture modeling (GMM). The
frames of 30 ms length and 10 ms overlap is using.

3.1. Test results

In our experiment we used 20 different speakersmfaatabase MobileDat-SK to task of
identification. Each of tests for every classifiwas run 30 times to achieve good statistical
information about classification precision.

GMM classifier used 8 probability density functiof(l®DF), with diagonal covariance matrix.
SVM classifier with RBF kernel function was usedt@st work. Model parameters selection were
performed over parameters rar@e {2°,24°,...,21%922% andy = {220,299 ... #°2°}. Criterion
function for model parameters selection was 5-foloks validation accuracy. Classifier KNN with
seven neighbors and Euclidian metric was used. fitrpat results for classifiers is sown in Tab. 1

Method GMM kNN SVM
Frame level accuracy [%0] 16.58 43.21 49.90
Record level accuracy [%] 31.89 92.15 98.11

Tab. 1. Classification accuracy results

4. Conclusion

In this paper, we described three different clémsifused for speaker identification task.
Classification accuracy for dataset MobilDat-SK &veomputed for frames of length 30 ms, and for
whole recording of each speaker consisted fronfrathes. Best classification accuracy achieved
SVM classifier. Worst classification achieved GMNagsifier, reason could be limited amount (a
few seconds) of training data.
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Abstract. The using of parallel principles is the most effeetwvay how to increase the performance of ap-
plications (parallel algorithms). Therefore the @agescribes the developing steps of parallel ghgos and
then it summarised the basic concepts for parediglplexity of linear system equations.

Current trends in high performance computing (HBQ) grid computing (Grid) are to use networks of
workstations (NOW) as a cheaper alternative toiticahlly used massively parallel multiprocessorso-
percomputers. In such parallel systems workstattwasonnected through widely used communicatidn ne
works and cooperate to solve one large problemh Baxckstation is threatened as a processing elemant
a conventional multiprocessor system. To make thelevsystem appear to the applications as a spayh-
lel computer (virtual parallel system), run-timeveanments such as OpenMP, MPI (Message passiag int
face) and Java are often used to provide an exysa bf abstraction.

Keywords: parallel computer, parallel algorithm, performaneadelling, system of linear equations,
complexity

1. Introduction

Parallel organisations of processors, cores ompieddent computers and a use of various forms
of parallel processes [4, 9, 11] at developing lperalgorithm are dominant nowadays. There has
been an increasing interest in the use of netwofksorkstations (NOW) connected together by
high speed networks for solving complex computapioyblems.

Network of workstations (NOW) [5, 7, 12] has becom&videly accepted form of high per-
formance computing (HPC). Each workstation in a N@®@Wreated similarly to a processing ele-
ment in a multiprocessor system. However, workstatiare far more powerful and flexible than
processing elements in conventional multiproces¢8igpercomputers). To exploit the parallel
processing capability of a NOW, an application athon must be paralleled. A way how to do it
for an application problem is to build its stratezfydecomposition. This step is the most important
in developing parallel algorithm [6, 7] and to thperformance modelling and optimization (Effec-
tive parallel algorithm).

2. Parallel algorithm

The role of programmer is to develop the effectpazallel algorithm for the given parallel
computer and for the given application task. Ineggahdevelopment of the parallel algorithms in-
clude the following activities [4, 6]

» decomposition - the division of the applicatioitoi a set of parallel processes and data,
* mapping - the way how processes and data amdited among the computational nodes,
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* inter process communication (IPC) - the way adaration and synchronization,
* tuning — performance optimisation of a developarhllel algorithm.
The most important step is to choose the best deasition method for a given applica-
tion problem [4].

3. Theroleof complexity

Quantitative evaluation and modelling of hardward aoftware components of any paral-
lel systems are critical for the delivery of conyite and high performance of used parallel
algorithms. To evaluate parallel algorithms thea@enbeen developed several following fun-
damental concepts

« analytical
» asymptotic analysis [1, 3, 6]
= Petri nets.

* simulation [8, 10]

» experimental measurement.

4. System of linear equations

Let us consider system of n linear equations witimnknown X, X, Xs, . . .,%;, in form
al'lxl + al’zxz + o + aO'NxN = bl,
aZ,lxl + a2’2x2 + 4 aZ,NxN - bZ,

(1)
ay1x1 + ayzx2 + -+ ay Xy = by,

where @, =1, 2, ..., n, J=1, 2, ..., n+1 are real cams$. If we use the matrix notation then we
can rewrite the system of linear equations in mdtim as

A.X=B (2)
, WhereA is a square matrix of coefficient8,is a vector of a right side arXl is a solution
vector. In this manner the Fig.1. illustrates thisn@pal possible decomposition models of
square matrix. There exist many various ways howotoe a system of linear equations. But
there does not exist any universal optimal wayadviag it. The existed methods can be di-
vided into
. exact (finite) [2, 4, 6]
. iterative methods.

4.1 Exact methods

These methods come after deterministic numberegssto the exact solution. To these
methods belong
* Cramer rule
* Gaussian elimination methods (GEM) and their alttves.

411 Cramer rule

Application of this method to solving system ofdar equations has its bottlenecks in the
extensive calculation of subdeterminants. If thenhar of unknown n is high, the whole com-
putation time for individual subdeterminants in@esexponentially [6].
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4.1.2 Gaussian eimination method

Gaussian elimination methods GEM (LU factorisatiffh)6, 11]) with their known alter-
natives (Pilot element, Gauss-Jordan eliminatidml&sky factorisation) [2, 11] belong to the
most used exact methods of solving a system oélieguations. For this methods were de-
veloped sequential and parallel versions of apptinaalgorithms (BLAS, LINPACK, LA-
PACK, ScaLAPACK, and PBLACS).

4.2 lteration methods

Iteration methods are another way, even more camaplil methods, to find computer
supported solution with a given accuracy. Own stepthe solution could be found in [2, 6].

5. Conclusions

Parallel complexity modelling of linear system eiijjuas have used classical parallel
computers with shared memory (supercomputers, reggarallel systems) in which they
were not considered any influences of parallel bgads supposing that they are lower in
comparison to the latency of executed calculationthis sense parallel complexity analysis
were rationalised only to the analysis of own cotapan Teomp according the relation (3).

WS =max(T, y, h(S P) <Topre] =max{T,, ®

C

On the contrary we have been analysing parallelptexity of linear system equations for
the actual dominant parallel computers (NOW, SMiG)3n which it is necessary to analyse
at least the most important parts of overheadsalletisation, communication and synchroni-
sation overheads). These overhead parts build eadrfunction h (s, p). In general nonlinear
influence of h (s, p) could be at modelling patatlemplexity of linear system equations
dominant. Then for asymptotic isoefficiency anadyisis true

w(s) = max[T h(s p)]. (4)

comp’?

For illustration (Fig. 2) of the used overhead timt h (s, p) we have compared evalua-
tion of communication overheads for matrix deconmpws according Fig. 1.
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Abstract. This document deals with the possibilities of alitay the informative attributes, which allow
locating individual period boundaries of human gbedt is obvious that based on position of indiaad
period boundaries, it is possible to segment tleedp to the level of vowels. By recognizing theiquis of
speech it is possible to recognize the vowel itdeliring the designing of the method, the emphasis
placed to retain a low computational complexity,te results could be used on embedded systems and
mobile devices. The presently known approaches kélldescribed and compared with our proposed
methods. The experiment will be presented for comepa of all described methods to find the besafit
results will be described in conclusion.

Keywor ds: Recognition of the speech, informative attribusegmentation, units of the speech

1. Introduction

Recent systems of speech recognition are focusedlynan the recognition of the whole
words. Mainly the systems of speech recognitioSlovak and Czech languages are also focused
on this type of recognition. Compared to Englisthick is a dominant language and most of
scientific researches pay attention to it, Slovakl £zech contain much more words and their
variations. This fact results to a bigger size eference set for Slovak and Czech languages,
compared to English. This is the reason why we hie@ded to focus on segmentation of the
speech on smaller speech units rather than on lmewwvords. It seems that ideal candidates are
vowels because of their small amount. (In Slovdler¢ are approximately 50 normally used
vowels). Recognition of the vowels is very compéchbecause of the presence of coarticulation.
This is the reason why it would be necessary tagdesew methods which could segment the
speech on the appropriate speech units just tdifigéimem even through there is coarticulation.

The idea of the segmentation on the vowels coma® fthe example of human acoustic and
auditory apparatus. Human naturally segments teectpon voiced and unvoiced vowels despites
the presence of coarticulation which can be defeedonjunction of two neighboring vowels. For
instance, voiced vowel “0" in word “so” is affectdxy high frequency of the previous unvoiced
vowel “s“. It is caused by vocal apparatus whicladgusted to pronounce sound “s“. Pronouncing
needs some time to be set up to a new positioprfmmouncing the sound “o0“ and that is how the
conjunction arise. Additional information for recogon is provided by fundamental frequengy f
This frequency is generated by pressed air fromuhgs, passing through contracted larynx. The
result is something like the highest intensity iearfrequency, on which the effects of articulation
apparatus are modulated. When we recognize theclsgeek, it is necessary to search just for
mentioned fundamental frequency, which each pesardes the information about the presence of
individual articulation apparatus, and so the infation about the reference of the period to one of
the voiced vowel. Unvoiced vowels, which are geteztaby open larynx, are characterized by
specific features which also have to be considered.
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2. Autocorréation function

Nowadays, most commonly used method with the lowmshputational complexity for
determination of the periodicity of signal is clgaautocorrelation function. It is based on the
principle of resonance where, in case of the timejunction of two peaks from the signal, the
addition of their amplitude and also a huge inceezdinal intensity occur.

2.1. Autocorreéation function

Autocorrelation function is mostly used for detegtithe presence of periodicity. In case of
audio processing, it is used for processing a sieglanneled audio signal. Thus the formula for
computing an autocorrelation function for singl@wcheled signal is defined as:

=

Rim) = Z s(R). sk + m),

k= —a=

(1.1)

wheres(k) is a sample of a signal in the tirkeand s(k + m)is a samplé&k moved on a timeline
by m. Autocorrelation function of periodical signal withe periodP acquire its maximum values
just form =0, P, 2P ...(Psutka, 2006).

2.2. Mutual comparison of two channels

During the recording of the speech, it is possiblese a stereo microphone and to record the
signal for two channels. In that case, we can bhsefact that both channels contain required
information which is distorted by different amowftunwanted effects. Thanks to this function, it is
possible to highlight the information common fotthbahannels. Then the formula for computation
the autocorrelation function for both channelsafireed as:

R, = 51(k) + 52 (K), (1.2)
wheres,(k) is a sample of the left channel in tikhands,(k) is a sample of the right channel in time
k. Mutual comparison function of periodical signatiwthe periodP acquire its maximum values
just for its periods.
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Fig. 1. Autocorrelatlon function of both channels. Reohaigepresents the Ieft channel, green represengbta
channel and black represents mutual comparisortiéumc

3. Dominant peak function

The principle of the function is based on the dation of fundamental frequencydompared
to the other frequencies, which are present inedijgart of speech. Similarly unvoiced parts of the
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speech often posses a higher intensity in short.tiiihe function is therefore focused on peak
detection in the speech by additional selectiost hy rule of domination. Detection of particular
peaks is performed by using a following criterion:

if s(i)<s(i+1)>s(i+2), then s(i+1) is concave peak.

if s(i)>s(i+1)<s(i+2), then s(i+1) is convex peak.
wheres() is signal and(i) is it's i-th sample foi =0, 1,2 ... n

The residual effects of articulation tract are rgew by repeating the application of the

function on its previous results. Consequently,ftirelamental frequency presence is highlighted as
shown on fig. 2.

/\

v sl f\ iAW

AT T
il V\/ Uasye W R ALY

‘1/\//\\5\ I e L MT]‘
)/ W WEOW Syl W

Fig. 2. Fundamental frequency detection. Red signal reptesesound signal and black one represents pesfods
fundamental frequency.
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Dominant peak function principle can be appliedbdisr detection of unvoiced part of the
speech Fig.3. shows highlighted dominant peakgbiced vowel ,t*.(Gold, 2000).
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Fig. 3. Unvoiced vowels detection. Red signal represestsuad signal and black one represents a dominaktqgfe
unvoiced vowel ,t“.

4. Choosing an appropriate method of segmentation

As mentioned before, fundamental frequengysfa semi periodic frequency, which can be
characterized by sinus signal. It is unique forheperson. Since most of energy of flowing air is
concentrated just on vocal chords, the harmonicpoomant of the signal posses greatest intensity.
Therefore it is dominant across entire voiced sactf speech. The principle could be seen as
modulation of carrier wave in order to transfelomfation. Individual articulation apparatus (e.g.
tongue, teeth, nasal cavity) yet specifically dfféendamental carrier wave in the form of
fundamental voiced frequency and distort it intsuténg shape of human speech. The influence of
the individual articulation apparatus is then ps@e as representation of individual voiced vowels.

4.1. Segmentation of voiced section of the speech

The goal here is the segmentation of voiced sedafothe speech into individual periods of
fundamental frequency and detection of the bourdari unvoiced vowels.

The First alternative to achieve this goal is tilse ofautocorrelation functiorfor detection
periodicity and consequential detection of locarexes of result function. The second possibility
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is the method of mutual comparisoof both channels. Similar to autocorrelation fumctthe
highlighting of fundamental frequencydccurs. The last used approacklasninant peak functign
designed and described in this document. The eesifliall methods are local extremes, which
indicate period boundaries of fundamental voicguency.

To compare the results of all three methods weehmgerform a simple experiment. We have
generated a perfectly periodic sinus wave whichresgnted fundamental frequency, f
Consequently, we gradually distorted this wave dnydom noise, while increasing its intensity. By
using all three methods we have tried to deterrthiedrequencygfperiod boundaries.

The results show that from the point of accuraeyattocorrelation function is clearly the most
suitable. Even at a very high level of distorti@ven for human eye, it was able to detect the
periodicity. But in speech recognition problematice precision is often not as needed as low
computational complexity. From point of computagbrcomplexity, remaining two methods
markedly outperform the autocorrelation functioaying almost similar computational complexity
between them. Howevedominant peak functiorompared tomethod of mutual comparison
achieved better accuracy. So if the goal is to #nalance between accuracy and computation
complexity, adominant peak functioappears to be the most suitable.

4.2. Detection of boundaries of unvoiced speech sections

Unvoiced sections of the speech are random andacliesized mostly by sharp increase of
intensity and its sudden drop in short time, ohkigfrequency compared to common noise. Since
the noise is random, the use of autocorrelatiorctfan is not relevant in this case. On the other
handdominant peak functiooan be used even for the case of unvoiced speetirss (see. fig.3).
Compared tamethod of mutual comparisah achieved similarly as for voiced speech se&jon
better accuracy along with similar computation ctaripy.

5. Conclusion

In this document we designed a method for segmentaf speech into individual frequency
periods. We have performed a comparison of @aminant peak functiomvith autocorrelation
function and method of mutual comparisoifhe results shown, that from ratio of accuracg an
computational complexity, thdominant peak functiobest meets our requirements.
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Abstract. In this article, short comparison of MFCC and MPRE®eatures is presented. We have chosen
speaker recognition task as a classification prolitereveal how suitable are the audio featurddEG-7
standard for this task, compared to well establiSieCC features. We have applied evolution optitidzra
techniques — Particle Swarm Optimization and Gengkjorithm — for the purpose of “optimal” features
subset selection for both groups of features. Akssifier, we have employed kNN algorithm. Testuits
show that MFCC features outperform quite signifttaMPEG-7 audio features at the speaker recognitio
task.
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1. Introduction

Speech, as a basic communication tool with primafgrmational nature, allows people to
express their thoughts and feelings. Due to thi$ f& lot of researchers are interesting in speech
processing area from where the speaker recognsgiame of the typical classification problems.
Speaker recognition, when we attempt to recognizerson from a spoken phrase is very useful for
instance for radio and TV broadcast indexing. Aetler examples related to the speech we can
exemplify speech recognition, speaker verificatbospeaker gender identification.

2. Audio Features

For any classification task, we need to extracimfromput audio signal some particular
properties or features that can describe suffilyiearid precisely given audio signal. These features
should have discriminative capability and shoulddeeorrelated as far as possible. Basically, we
can divide audio features into 3 groups [1]:

= temporal
= spectral
= statistical

To the group of temporal features obtained direfittyn input audio signal belonzgro crossing
rate, short time energy or temporal centroid. Spectral features group obtained from signal
transformed from temporal to spectral area covaudio spectrum envelope, DFT, MFCC
coefficients or spectral centroid. Statistical features describe statistical propsrtf input audio
signal and besidemrrelation or covariance functionsskewness or kurtosis can be mentioned as an
example Selection of audio features used for classificatd@pends greatly on the particular
problem and classification efficiency is propor@abmo the richness of the audio signal description
expressed by given audio feature or group of featur

2.1. MFCC Features

One of the most commonly used audio feature appli@dany classification problems from the
area of audio signal processing is the groupei-frequency cepstrum coefficients (MFCC). It is
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conventional features vector for the representatibhuman voice and partially musical signals
because it is a compact representation of the rsppestvelope of audio signals which respects the
nonlinear human perception of the pitch [2, 3]. fEfigre, this feature is very often used in speech
and speaker recognition task and it also is ab&dyze and represent the musical signals. Process
of audio signal parameterization BYFCC features is depicted on Fig. 1.

Input audio signal 5

[
- 18
Transformation 16
I
Mel fiters bank 12
J 1
4
0.8
Nonlinear function
0.6
J\} 0.4
Inverse transformation 0.2
& % T T )
MFCC features Frequency (kHz)
Fig.1. MFCC features extraction Fig. 2. Mel filters bank

Filters bank with mel frequency scale is includetbisignal chain. This bank respects human ears
perception and is depicted on Fig. MFC coefficients are counted according to the following

equation:
c = i{mg(Ej)co{i(j —%jN—”J} 1<i <N, (1)

wherec; is theMFCC order,E;j is the spectral energy of the signai-th mel filter,N; is total filter
number and\¢ is total coefficients number extracted from orenfe.MFCC features are usually
supplemented with dynamic featureslerivative (A) and acceleration (AA) MFCC - describing
temporal changes of spectrum.

2.2. MPEG-7 Features

The MPEG-7 standard provides a rich set of stamzieddools to describe multimedia content
and includes tools for audio as well as images \addo data [4]. Audio part of this standard
consists from several elements. Basic layer is éortoy 17 low — level descriptors that are simple,
low complexity audio features that can be usedheracterize any type of sound. We can divide it
into 6 groups:

= basic:audio waveform, audio power,

= basic spectralaudio spectrum envelope, audio spectrum centroid, audio spectrum spread,
audio spectrum flatness,

= basic signalaudio harmonicity, audio fundamental frequency,

= temporal timbrallog attack time, temporal centroid,

= spectral timbralharmonic spectral centroid, harmonic spectral deviation, harmonic spectral
spread, harmonic spectral variation, spectral centroid,

= spectral basis representati@adio spectrum basis, audio spectrum projection.

More detailed description of particular featuresus of the scope of this article. Besides these-lo
level descriptors (features), standMBEG-7 also offers higher - level description schemes dna
combination of various low - level features. Thame 5 sets of description schemes that cover
different application areas like for instance meladkescription, general sound recognition or
musical instrument timbre.
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3. Experiments

As a classification problem, the speaker recogmitias chosen. The database, excerpted from
MobilDat Sk [5], consisted from the set of 1100a&mss where every speaker had 3 samples. Every
sample (utterance) was uncompressed PCM wave itiesample frequency of 8 kHz with 16 bits
depth and had length of 8 seconds. The databaspavasieterized bWMFCC features - 23FCC
+ 23 A MFCC + 23 AA MFCC. The same database was also parameterizddRBG-7 audio
features. The window length at the parameterizghimtess was 30 ms with a 10 ms overlapping.
Frames that did not contain speech were removethdrexperiments were used 2 samples as a
reference or training data and 1 sample as a &at As a classifier, we have chosen the k Nearest
Neighbor (kNN) algorithm. Although this method isry simple, it remains its success in the data
mining and is comparable with other more complidateethods and belongs to the top 10 data
mining algorithms [6]. We have chosen 20 classestlie tests so th&NN classifier should
distinguish 1 between 20 speakers. All speakers wardomly selected from the database for every
test. As a confidence measure for the test evaluatve usedorecision, recall andf measure.
Precision can be described as follows:

P= Nep (2)
NTD
whereNcp denotes the number of correctly detected speaketdlyp denotes the total number of
detected speakers. The precision value expressesnamy detected speakers truly belong to the
given classRecall, defined by the equation:

N
R=—< 3)
NTC
where Nrc  means total number of correctly speakers to tlet&ys how many speakers were
detected. Finallyf measure, described as follows:

2PR

P+R “)
is the harmonic mean girecision and recall and gives the overall classification rating. The
precision, recall andf measure values are from the range of (0, 1). We have eygacevolution
optimization techniques — namely relatively new rapgph called Particle Swarm optimization as
well as typical representative Genetic Algorithmte- optimize feature space. As a criterion
function, we used measure counted from the whole utterance for every speak&mwell as mean
precision value counted from the frames of giveterahce for every speaker. We also took into
consideration the number of features. BMFCC, more features combinations gave almost equal
result and we used 19 + 5 + MFCC respectivelyA MFCC and AA MFCC in our tests. For
MPEG-7 features, the best subset was the combinati@ud® spectrum centroid, audio spectrum
spread, audio harmonicity and audio fundamental frequency. It should be noted that at the
optimization process dfIPEG-7 features we discarded basic and temporal timeetlfes because
of their irrelevancy in speaker recognition taske \Wlso discardettarmonic spectral centroid,
harmonic spectral variations and harmonic spectral spread from the group of spectral timbral
features. All tests were performed in the Matlabgoam and every test consisted from 100 runs to
secure the statistical credibility of obtained sléed data. Fig. 3 depicts mean values of
classification accuracy for both audio featuresFQC reached value 84.41 % while MPEG-7 53.8
%.
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4. Conclusion

As it can be clearly seen on Fig. 3, the combomatf MFCC features reached significantly
better classification accuracy value than the cowatimn of MPEG-7 features and the difference is
more than 30 %. From this point of vieMFCC features remain the best parameters to describe
speech when we take into consideration that the GHPEfeatures is combination of more
parameters chosen by MPEG group of ISO from lagg@fsavailable audio features.

mean f measure
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Fig. 3. Classification accuracy

In the future work, we will employ MPEG-7 featurés the purpose of general sound
recognition. For this application, MPEG-7 featust®uld be more suitable in comparison with
speech recognition task and we expect noticeabteased classification accuracy.
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Abstract: The paper deals with the computerization of theveg} of official documents, specifically the
information system of the data boxes and its imfageon the situation of holder the postal licemsehis
time the holder of postal license is Czech Post,Isis generally assumed that the volume of féttbens will
continue to fall thanks to e-mail and electronioncaunications. The information system of the dateelsas

a revolution in the delivery. The official documentpaper form is replaced by an electronic documiEine

aim of this system is to facilitate communicatiogtieeen authorities and citizens and firms - legpuities

and entrepreneurs. Through operation of the sysikitine data boxes the large volume of guaranteed
communication will remain in the hands of the CzBdst, s.e. This is an advantage for the Czech Pest

at least within the validity of postal license.

Keywords: The information system of the data boxes, the degssage, holder of the postal license

1. Introduction

The Act No. 300/2008 on e-Government was adopted™aduly 2006. This law represents a
big breakthrough in communication among public atittes, legal entities and citizens. Egon is a
symbol of e-Government and the computerizationuddlip administration. It is a living organism
whose existence and life functions are ensured by:

. Fingers: Czech Point as a system of easily acdesgibints of
o contact,
. Circulatory system: communication infrastructure qjublic
- administration ensuring secure data transmission,
. Heart: e-Government Act - Act No. 300/2008 Coll. Brectronic
Operations and Authorized Conversion,
. Basic: basic registers of public administratioreelge and up-to-date

database of data about citizens and governmerdregavernment subjects.

2. Theinformation system of the data boxes

The information system of the data boxes (ISDS} technical revolution in the guaranteed
electronic delivery of official correspondence beén public authorities (ministries, central state
administration subjects, local and county governsyehnealth insurance companies, courts, court
executors, etc.) and public (individuals, entrepres, legal entities - firms).

The establishment and operation of the ISDS is ladgd by Act No. 300/2008 Coll. on
electronic Communication and authorized conversibdocuments. This Act came into force on
1th July 2009. The Act defines the ISDS as pubticnimistration information system which
contains information about the data boxes andsésau The manager of the system is Ministry of
Interior of the Czech Republic and its providethis holder of postal license. Costs associated with
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the operation of ISDS are covered by the stateatA dox can be established voluntarily and free of
charge by other legal entities, individuals or epteneurs.

The obligation to establish a data box applies wblip authorities and all legal entities
established by law and legal entities registeredaach Commercial Register.

The Act was amended on™ 1LJanuary 2010. Until 3b June 2010 individuals, business
individuals and legal entities could supply onlyarces or similar requests for payment to a data
box. And from £ July 2010 it is also possible to deliver not oimyoices but also other documents,
i.e. there are no restrictions on content.

The issue of the ISDS is modified with the folloginotices:

= Notice No. 192/2009 Coll., which implements certpnovisions about the archives and
records service and amends some laws,

= Notice No. 191/2009 Coll., about details of recasdsrice,

= Notice No. 193/2009 Coll., about determination dktails of the implementation of
authorized conversion of documents,

= Notice No. 194/2009 Coll., about determination etails of use and operation of the
ISDS, including amendments.

For the basic milestones of the start of operaticime ISDS are considered:

before May 1' 2009 |development and implementation of ISDS

May 17 2009 trial and piloting operation with selected offices

public testing enviroment for archive andrecords/ise

t
June 12009 and other applications

start project; taking data from a data manager,

t
July 12009 - establishment of data boxes fromthe Act and allsbea
September 282009 request of individuals

reguired activation data boxes establish fromtiee A
November 1' 2009 |(public authorities, legal persons registred in the
Commercial Register)

use of ISDS for private communication - the podigibof
January ¥ 2010 sending electronic invoices between private parties
Postal data report

the possibility of using the ISDS for private conmization

t
July 12010 without content restrictions

Tab. 1. Milestones of the information system of the daiads.

The data box evokes imagination that an electratetvery is within the meaning of
“emailing”. This notion is false. The data box isl@a repository. Basically, it is not data message
sending but a message insertion to a specific loata The data message thus does not leave the
information system and its provider is able to gnéee delivery of messages. The main purpose of
establishing a data box was the introduction of itteitution of electronic transactions. This is
defined as the binding force of a data messagetenbgal action represents the same weight as if
the document was delivered in a paper form pergonfalirthermore, it is a guaranteed delivery
including delivery of legal fiction and finally th#ansience as the messages are automatically
deleted from the data box after 90 days of deliv&he user is responsible for archiving, which can
only be converted to the documentary form at ahaized place or ordering of a paid commercial
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service called the data safe. Submission via dataHas the same effect as a signed written
submission.

The data message consisting of an envelope comgathie appropriate electronic mark (e-
stamp) and timestamp (qualified stamp) can be saty by an authorized person.

The aim of introducing electronic delivery via tiigta box is to reduce bureaucracy for citizens
and the use of electronic delivery rather thanctassical one.

Use of data boxes:

= G2G - for authorities compulsory,

= G2B - compulsory communication,

= B2G - compulsory communication, but for not-usihg tlata box there is no punishment,

= C2G, G2C - for citizens not compulsory, everyon@& cfoose a way of preferred
communication,

= (C2B, B2C, C2C, B2B - optional, it is not supposedbe used as a classical emalil
communication.

The project worth 432 million CZK has its drawbackse director of the project claims that
this system will save the authorities at least tned of the cost of postage and ideally - with
internal computerization of the authorities - up6# per cent of the cost (sending of one data
message is 18 CZK). However, most authorities dall with the records service by using paper
forms and thick binders. In practice this means thast offices have to print a delivered report and
continue working with the document in a paper forfimerefore, the cost of office supplies
increases. The cost increase also applies to #re-usdividuals, who must pay for the document
conversion, it is 30 CZK per page.

Another disadvantage represents the existing kgesl which defines the documents that must
be sent in a paper form (letters) only. This inelsidor example construction documents or a court
decision of 50 pages. Using of data boxes is nssipte for obvious reasons.

There are other disadvantages, for example: safatgern, the installation program and the
need to have an Intel processor.

3. Theinformation system of the data boxesin numbers

On 27" February 2011 a total of 401 012 data boxes weademavailable, of which 18 332
individuals, 10 955 entrepreneurs, 7 676 publibadties and 371 185 legal entities.

The number of data messages sent fréhiN@vember 2009 to #7February 2011 is shown
below.
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Fig. 1 Data messages sent frofiNlovember 2009 to 37February 2011[Source: Czech post internal material

From the total number of sent data messages wa®i96ent delivered to the logging system
and 4 per cent was delivered through the legabfict

According to the nature of the message we camdusish public data messages and postal data
messages. The following number of data messagesemas&mong particular users of the system.
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The public data messages
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Fig. 2 Number of sent public data messages [Source: Qzesthinternal material]

The postal data messages
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Fig. 3 Number of sent postal data messages [Source: Guesthinternal material]

4. Conclusion

The provider of the information system of the dadxes is the holder of the postal licence —
the Czech Post s. e. Transition from written toctetgic communication involves reduction in
yields. The Czech Post took into account the Iéss\enues from letter items of 1,5 milliard CZK.
However, the Czech Post has received from the d&2emillion CZK. This amount covered the
acquisition of the system, including flat paymentl gostal charges from the beginning to the end
of April. The Ministry of Interior paid the Czecho&, s.e. a monthly flat fee of 15 million CZK
excluding VAT for the operation of the system frafhMay 2010. And also for each the data box
payable 18 CZK. Another income are revenue of comaation between individuals and also
revenue of additional services offered by the CZ@ast, s.e. The loss of revenue is largely replaced
by revenue from the operation of the system. Thgonant advantage for the provider is winning a
new market segment, i.e. electronic communicatidmat means that the transition to electronic
form will reduce the revenues of the universal menprovider, but the potential market (B2B and
B2C segments) will be reduced for future alterratpostal providers, too. The data boxes will be
mandatory for lawyers and tax advisors frothJily 2012. From %l January 2013 can be holder of
postal license a different company than the Czew$t,ps.e. However, it is expected that the
provider of the information system of data boxel e still Czech Post s.e.
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Abstract. This article describes a new architecture of driliged database system. The architecture is
designed especially for the dynamic networks emvirent. It explains problems with the architectufe o
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1. Introduction

This article aims at describing a new architectafedistributed database systems. This
architecture specializes in operating in dynamycalanging networks (such as mobile/vehicular
Ad-Hoc networks (MANET/VANET), mesh networks or égymically changing local networks). A
system with such architecture is able to work eafter some sites have been separated from the
rest of the system, or after the network gets édiohto several parts.

A database of parking places integrated into vekichn serve as an example of such a system.
Each vehicle acts like one site in a distributethibase system. After the vehicle is completed and
leaves the car factory, its inbuilt database istgmpfter the system becomes activated, the vehicl
starts to query the distributed database for aofigiarking places periodically. When the vehicle
receives some data, it saves them into its ownilintbatabase. The sites providing these data could
be either other vehicles or parking places.

Another example is a fragmented database storedgioup of PDA computers. If the PDAs
are interconnected through Wi-Fi (managed or AdyHdxgger part of the database can be
available for queries.

What is considered a very interesting possibilgyaidistributed database of local maps. The
user of the system can acquire the map of thefosadings through the Ad-Hoc Wi-Fi network.

The goal of the article is not to evaluate exissofution. Instead it aims to identify problems
of the classic architecture and to propose solstfonthem.

2. TheArchitectureof DDBS

To demonstrate the problems of implementing thesataDDBS architecture in a dynamic
networks environment, some of the DDBS architechasics are presented below. They are not
supposed to provide an exhausting description e@ftichitecture, but to focus on the parts causing
problems with the queries in dynamic networks.

Figure 1 shows the DDBS architecture from the viewpof data organization. It is a simple
multi-layer model with four layers. Each one of tlagers represents a certain view of the data
themselves.
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Fig. 1. DDBS reference architecture [4]

1. LIS (Local Internal Scheme) is a physical represton of the data stored in one site. It is

an analogy of the internal scheme from centraldadbases.

2. LCS (Local Conceptual Scheme) describes the logiggdnization of data in one site. It is

used to handle the data fragmentation and repicati

3. GCS (Global Conceptual Scheme) represents thedlogrganization of data in the whole

distributed database system. This layer is an @tigin of the fact that the database system
is distributed.

4. ES (External Scheme) represents the user viewth&dalistributed database. Each external

scheme defines which parts of the database thesusgerested in.

The fact that the user uses only the global cone¢gicheme, and they do so by means of the
views defined in the external scheme, assuredlhieaiser can manipulate with the data regardless
of their position in the distributed database gsyst&herefore it is necessary to have a mapping
from every local conceptual scheme to the globakeptual scheme. This mapping named GD/D
(Global Directory/Dictionary) is defined as a paftthe distributed database system. There has to
be some way how to approach the GD/D as a wholetheh the GD/D is stored in one place or
distributed throughout the system in any way [1].

This is not possible in a dynamic network. Eitheran Ad-Hoc network, or in a dynamically
changing managed network, there is no way to ensamemunication between all sites in the
system. Under these circumstances the GD/D careos$éd to locate data in a distributed system.

3. Solution

The biggest problem for deployment of distributedtathases in the dynamic network
environment is the necessity of the knowledge loth& sites in the system caused by GD/D. So the
only way to make sure it is possible to use th&ibisted database system in the dynamic networks
environment is to remove the GD/D from the system @eplace it with a different principle. As it
has been said already, the GD/D describes the mgpyatween the local and global conceptual
schemes. Without the mapping the system does row kwhere the data are located and how to
query them.

Using the GD/D in the dynamic networks environméntimpossible because it requires
knowledge of the whole system (global directory).d dynamic network every site knows its
immediate surroundings only. So querying of a itisted database is fairly limited in such
environment. The only sites which can be addressedth queries, except the one which requests
information, are those in the immediate surrounslimgthe network. So the system naturally creates
virtual clusters of sites that can communicate e#lch other. The clusters might overlap, so each
of the sites of the cluster can communicate witbtlaer set of sites.

This implies a possibility to move the directorgrr the global level to the cluster level. This
principle may be called Cluster Directory/DictiopglCD/D). In this way the directory contains
only the mapping of the global conceptual schenfebe sites accessible to the local conceptual
schemes exclusively. However, there might be probla this system due to clusters overlapping.
Therefore the local conceptual scheme of eachhsiseto be mapped onto the global conceptual
scheme in several CD/D. So the question remainstbostore the CD/D in a cluster. The cluster
has no central site as it is strictly a peer-torpgestem, so the only possibility from the ones
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described in the previous chapter is a local dimgyctEach site has a mapping from the global
conceptual scheme onto its own local conceptuaraeh The CD/D then consists of all of the local
mappings in the cluster.

Executing local queries in such a system is vempt because all of the accessible data and
all of the mappings are available, so there is eednto communicate with the other sites in the
cluster. But since the queries are normally domdally all over the whole accessible part of the
database [5], the communication between the sitdsei cluster is necessary.

4. Broadcast Query Principles

In the new distributed database system architectiureries are sent via the network as
broadcast or multicast messages. This way a quierg@es not know who is to process the query,
or if anyone is to process it at all. This resfritte query process in two ways:

= Asynchronous communication is required. There isvay how to determine the number of
data sites that will respond to the query. Theesftite querying site has to process responses
after they come, instead of waiting for the knowmer of responses, like it would have to
do in the traditional architecture.

= The query syntax needs to be well structured, soait be easily divided into smaller
subqueries. The data site which has received tleeyqran only contain a part of the data
required for the response (e.g. when the data @iiedmtally fragmented). So it has to send
one part of the query back to the cluster.

The UML sequence diagram in Figure 2 shows an elamipthe communication between
guerying sites and three data sites. A query ioria fof an expression formatted in a certain way is
sent by means of a broadcast message into the whislker. The data site 1 has some fragments of
the queried data, thus it returns them directlyhi® query site. The data site 2 does not have any
data, so it stops the query processing immedialdig. data site 3 also has some data; therefore it
returns them to the query site. It is up to thergsete to decide when to stop receiving answers. |
is important to be aware of the fact that the catioe between any of the sites and the rest of the
cluster can be interrupted at any time of procestiie query.

@ Network Data site 1 Data site 2 Data site 3

Query site

I
o
query expression|

I

|

|
«broadcast» query expression 1
query expression >
query expression

response data

esponse data

T

E response data response data :
A |

|

|

Fig. 2. Processing a query in the cluster

Another question is formatting the query. A clasS@L query is not structured very well, and
dividing such a query into smaller parts is notnapde task. However, the relational algebra allows
doing so. The only problem is the bad format ofdbery, which resembles natural language rather
than a relational algebra expression. Another pdigiis using a relational algebra expression
directly, in a form of lambda calculus [2][3]. Thkembda function syntax allows to extract any part
of the expression, and to evaluate it individudlhythis way the user can easily create queries] se
them over the network and divide them if necessary.
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5. Limitationsof The New Architecture

The architecture introduced in this article doesintend to be a universal database system. It
is a specialized solution for the implementationdgdtributed database systems in the dynamic
networks environment. Therefore it has some problefmich may prevent using the architecture in
some situations.

It is impossible to do a lot of optimizations dwethe fact that the GD/D does not exist. The
sites do not even have access to the whole CD/Dad®ast messages can also overload the
network in case many queries are processed aathe 8me.

In most situations the querying sites do not haxeess to the whole database.

For the query site there is no way of how to find whether it has already received all the data
it has requested or if it has to wait longer.

It is impossible to provide referential integritgdause the distributed database can be partially
or even fully inaccessible.

This architecture allows just the read-only accesghe distributed database. Destructive
operations can be executed only locally on the sié&ts.

These limitations are results of the environmetiiaathan the defects of the architecture. Thus
the architecture can only be used when these prnsbége not limiting.

6. Conclusion

We can find many options how to use database sgstendynamic network environment.
Ability to share public data stored in internal alzdse of car (e.g. information about parking
places), to provide data specific to geographiation of the user (sharing maps) etc.

The present architectures are not suitable for succenvironment. The proposed architecture
removes their limitations; however it brings few itf own as a result of principles of dynamic
networks.

In a short time a prototype of the system will beated so that its behavior can be tested
experimentally. It would be possible then to coneghis new architecture with the existing ones.
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Abstract. Simulation tools are favorite in now days. In cartgy world are used most widely. One on most
important factor in spreading those tools is actedsternet supported with fast connection. Thaeequite
a few environments for wide of use. They will berly presented on the beginning. A most importaint
them are Adobe Flash & Adobe AIR, SUN Java & JavaR¥ Microsoft Silverlight. The newest is HTML5
Canvas as a new incoming standard defined by W3@s@tum. All those tools can be used for
implementation of classic programs used on diffeatforms. Simulation tools can be then usedioa-|
and off-line as well. Historically it was Java whibrought this approach as first in wider scopep#isent
time it is Adobe Flash platform which stand fore@anstandard of creative tools for on-line publighand
content delivering.

In this paper | present the result of over two geair my research. Paper deals with design and
implementation of a new tool for support of Logisgstems education. Presented work is a part aigeb
concept let us say concept of tools for design obM and Mealy automata.

Keywords: ConveyorFlash Composer, on-line tools, Flash ptatf finite state automata, logical systems,
education, Moore, Mealy.

1. Purpose of Simulation Tools in Education Process

Here we are not speaking about all aspects. Buytrésent some witch | consider as most
important from my eleven years of experience asaglter and at the same time from responses
from my students. To second and last point | gighdst priority.

Here is a list of aspects | take into consideratubien | develop tools:

- visual demonstration for quicker and better undeding, less abstract, more practical,

- individual experience, area for exploration ancestigation,

- on-line tools - immediate accessibility (no inséibn, only web browser), help as HTML &
video, latest version, sharing of tasks and respittse, security,

- good design get us ability use tools off-line amdline, synchronization at active internet
connection,

- main goal is increase interest and concern of siisde

2. Principles of Simulation in Logical Systems

As a teacher of subject Logical systems it seemmsedhat content of lectures and practices can
be divided to three parts. | always try to makdearccoherency between theoretical and practical
experiences for students.

First basic level of education contains logicaldiimns (AND, OR, NOT, XOR), truth table,
Karnaugh map, optimal-minimalization, drawing afetical scheme.

Second intermediate level of education containgyaisaof scheme, dynamic of combinational
circuit - hazards, design of automata.

Third advanced level of education contains optirdakign of synchronous finite state
automata, design of asynchronous automata.
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2.1.Using of Results In the Subject Logical Systems Edation

My developed tools fall under last category. Modesmputers work in principle as a complex
state machine. Intention of development is to telmlents not only of technical and informatics
specializations but also of a management scientetter understand the principle of operation of
modern computers and aspects of their design.

2.2.Existing Situation

There are plenty of complex professional tools labée to simulate all three levels. All steps of
design of electronics devices can be simulated.oAtnall software tools are for off-line use only.
On-line tools are very rare, to name some of thegifElash, Hades and LogicLAB.

Besides software tools for simulation and practeegderiences there are plenty of electronic kit
which contains real active and passive electromauits. We use them on practices to verify our
designs.

3. New Trends in On-line Publishing - A State of Art

In a last few years we observe boom of on-line ighbig tools. Each one wants to become
most widespread and de facto standard. | belieseféir competition helps us in this long race run
considerably.

Let us look shortly on most advanced platformsrgolementation of simulation tools:

- Microsoft® platform based on Silverlight®, use demnent tools based on .NET
Framework and languages as C# and Visual Basid\fiélr, applications can work both on-
line and off-line, multiplatform is supported too,

- Adobe Flash® platform based on Adobe AIR® and FIB&yer®, in 2008 Flash platform
become open source (Flex SDK), use EMACS programnanguage ActionScript 3.0, can
run on-line and off-line,

- SUN platform based on Java and JavaFX®, sophisticd¢velopment tools, native language
is Java, applications can work both on-line andia#, software and hardware multiplatform
is well supported,

- Canvas prepared by W3C Consortium as a part ommmpHTML5 web standard, many new
features are already implemented in major web beosvs

3.1.Existing Situation And the Future

Up today most widespread are on-line tools basedash then Java and Silverlight. In coming
years | believe will come forward a HTML5 and Jasa@® with canvas support as a native part of
all modern web browsers. There are quite a few iplatitorm web browsers today and some of
them aspire to reach all platforms — PC, tabletbitagphone, multimedia devices and television.
This is a new challenge for the rest of them.

4. Applying a New Technologies in Creative Process

Here | share my own view based on three years wéldpment of on-line tools. Essential
requirements for design of simulation tools caméined as:
- availability of development tools, tutorials antktature for target platform,
- simplicity and short time to learn new techniqued programming language,
- utilize already known is advantage, for example C++
- to have verified all complex algorithms on well-kvro platforms, which stands up behind
tools like presented one.
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4.1.What To Choose

The most advanced and reliable platforms for noysdae Adobe Flash® and Adobe AIR®
from Adobe. For development we can use free or ceroia tools, both of high quality with
excellent documentation and books [1], [2]. For lenpentation of on-line tools | chose Adobe
Flash platform.

5. Concept of Proof - AutomatFlash Composer

In 2008 was initiated development of AutomatFlasieweér to visualize finite Moore and
Mealy automata. Later was added simple interagtivihis was a first idea of on-line tools for
subject Logical systems. My researches about dbtjaprove that there is a place for such tools.

Short history of on-line simulation tools for Loglcsystems:

- 1st version of project, shown on Fig. 1: consistsam Flash applications - Conveyor strand
and AutomatFlash Viewer, represents static taskapi@a where types and number of
products to detect and visual representation afraata are fixed, started in November 2008,
results was presented in [3],

- 2nd version of project: consists of two independElash applications - ConveyorFlash
Composer and AutomatFlash Composer, started inrbDleee2010, fully editable.

AutomatFlash Viewer

- transfer between states
- S0and 56 (visually)

Automatic/Manual mode
one step mode

W - two sensors

-

user defined/randomly order ®

ey
©O0C00000000000OO0000 Physical model
conveyor strand —_—

simulation

Fig. 1. Figure shows a static task with basic interagtiviConveyor strand and AutomatFlash Viewer.

6. Practical Showcase - ConveyorFlash Composer

To create such a complex tool is necessary havgota design. It is important to define
effective data structures and file formats. For weére are two possibilities to avoid database
dependency. They are XML and JSON file formats.w&sobserve trends of newest devices like
iPhone 2 and tablet they have very effective cdsitdaried to implement well designed and at the
same time simple controls too. Some aspects ofdese shown on Fig. 2, Fig. 3 and Fig. 4.

Wi WS
[ ] O

O

[ ] O

Fig. 2. Figure show a visual representation of XML dal fiiom Figure 3 — shapes (left) and optical sengoght).
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<?xml version="1.0" encoding="utf-8" 2=
- <conveyor:
- <shapes=
<shape def="3,2,2,3,3,0,2,0,1,0,0,0,3,3,3,1" color="0x00CCFF" bgcolor="0xC7F4FF" shadow="0x00CCFF" enabled="1" name="V1" /=
<shape def="3,1,3,0,2,0,1,0,0,0" color="0xFFCCDO0" bgcolor="0xFFE787" shadow="0xFFCCO00" enabled="1" name="V2" />
<shape def: 1,2,1,1,1,0,1,2,0,1,0,0,0,3,0" color="0xCC66FF" bgcolor="OxE6B3FF" shadow="0xCC66FF" enabled="1" name="V3" /=
<shape def="0,0,1,0,2,0,3,0,3,1,3,2,0,1,0,2" color="0xFF3300" bgcolor="0OxFFBEAD" shadow="0xFF3300" enabled="1" name="V4" />
<shape def="3,2,2,2,1,2,1,1,1,0,2,0,3,0" color="0x56C406" bgcolor="0x8FCC8F" shadow ="0x8DC466" enabled="1" name="V5" />
</shapes>
- <5ensorsx
<sensor x="0" y="2" color="0xFF7C00" active_color="0x63F700" enabled="1" name="A" /=
<sensor x="1" y="0" color="0x007CCC" active_color="0x63F700" enabled="1" name="B" /=
<sensor x="6" y="3" color="0x4FDOCD" active_color="0x63F700" enabled="1" name="C" />
<sensor x="11" y="2" color="0xCCOOC7" active_color="0x63F700" enabled="1" name="D" /=
</sensors>
<special_cases /=
- <about=
<created>2011-01-18 16-01-53</created>
<author contact="">Adam Jaro3, PhD.</author:
<composer homepage="http:/ /frtk.fri.uniza.sk/~aj/AutomatFlash-Composer.php">ConveyorFlash Composer</composer=
</about>
<fconveyor:=

Fig. 3. Example of data structure of ConveyorFlash Compx#éL file.

v g BN f_!' i_f L
I

£

Hodnoty snimadov v Case

Fig. 4. Figure show a ConveyorFlash Composer at operation.

7. Conclusion

An essential research results since 2009 to 20%1bban presented here, mainly concept of
proof for AutomatFlash Composer and practical slfasgwf ConveyorFlash Composer.

| believe that project at finish state will repres@ unique tool for teachers and students in
education of basic of logical systems.

7.1.What's Next

Main goal is to finish second part of AutomatFl&gsbmposer for finite state automata design
and create documentation. Develop more classeas8s t(already in preparation), for example:
elevator, car-parking and green-house also availablstudents as diploma theses.
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Abstract. This paper provides an example of face recogniismg CCA method. We applied one
dimensional canonical correlation analysis (CCAjnbage processing and biometrics. CCA is a powerful
multivariate analysis method. For two sets of \&da, CCA is to construct the CCA subspace to nliytua
maximize the correlation between these two setsvias. The goal is to extract the important infation
from the face data, to represent it as a set of cewonical variables. Canonical correlation analgals
with the association between composites of setmuaitiple dependent and independent variables. Our
algorithm has been tested on database 10 subjaces). Test recognition rate for our database108%.

Keywords: canonical correlation analysis, face recognit@amonical correlation coefficient.

1. Introduction

In the recent years canonical correlation analgs@ise the growing interest of experts in
biometrical technologies of people recognition, asmethod which helps to relate sets of
observations describing different aspects of agmea. Canonical correlation analysis is first
proposed by Hotelling [1] in 1936. CCA representSigh-dimensional relationship between two
sets of variables with a few pairs of canonicalialaes. It was intended to describe relations
between two sets of one dimensional data sequembesCCA method has been widely used in
several fields such as signal processing [2], n&ditidies, and pattern recognition [6,7]. CCA can
simultaneously deal with two sets of data, compacegrinciple component analysis (PCA) and
linear discriminant analysis (LDA). In the caseao$ingle feature set, CCA directly takes another
set of variables as class labels. For multi-modatures, CCA can be used for feature level fusion.
Proper feature fusion can increase recognition. i@ést development of computer technologies
increased memory capacity and processing speee, wegie of software packages for digital image
processing (e.g.“MATLAB”, “Lab View”, “Statistics’)application of mathematical modeling has
promoted application of this method in processihghe multidimensional data. Such data may
include face images and images of human gaits, lgwstures, etc. CCA will find pairs of
directions that yield maximum covariance resp. mmaxn correlation between the two random
variables x, y.

2. Canonical correlation analysis (CCA)

CCA is a powerful multivariate analysis method [8].has various applications in pose
estimation [8] and face matching [9]. For two sefsvariables, CCA is to construct the CCA
subspace to mutually maximize the correlation betwé¢hese two sets variables. Canonical
correlation analysis deals with the associatiowbeh composites of sets of multiple dependent
and independent variables. In doing so, it develpaimber of independent canonical functions
that maximize the correlation between the lineanposites, also known as canonical variates,
which are sets of dependent and independent vasiabl
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2.1. What isCCA

Canonical correlation analysis can be defined asptbelem of finding two sets of basis
vectors, one fox and the other foy, such that the correlations between the projestiointhe
variables onto these basis vectors are mutuallyimmagd. Given two zero-mean random variables
XERr andyeR? | CCA finds palrs of directionsy andw, that maximize the correlation between the
projectionsx = w,'x andy = vvy y (in the context of CCA, the projections x and g atso referred
to as canonical variates). More formally, CCA maizies the function:

pe Ebol _ Elwixyw] "
\/E_xz Ely? \/E_WIXXTWX Elw; yy'w, | ’
_ Wx nyWx
\/WX CXXWXWyC w, (2)

whereby E denotes the empirical expectatioBeR’? and C,,cR*? are the within-set

covariance matrices of x and y, respectively, whilgeR" denotes their between-set covariance
matrix [8].

2.2. Calculating canonical correlations
Consider two random variables x and y with zeroim@&ae total covariance matrix

o=l &4 |

is a block matrix where % and Gy are the within-sets covariance matrices of x and vy
respectively and § = C,' is the between-sets covariance matrix. The caabriorrelations
between x and y can be found by solving the elgelevaquatlons
CoC,CiC W, = p°W,

Xy Tyy Tyx X

C,,C,,CxC, W, = p°W,

Yy L YX XX Xy

(4)

where the eigenvalugsg are the squared canonical correlations and theneagtorsw, and
\/Avy are the normalized canonical correlation basis vectors.

Instead of the two eigenvalue equations (4), we can formulatedbiem in one single eigenvalue
equation:

{B* AW = oiv (5)

{A { O ny:| B |:CXX O :| A (/jx \i\vx] (6)
= , = ’W = ~
Cn O 0 Cy, Hy Wy

It can be shown that the solutidhi= (o' ,,")’ amounts to the extremely points of the
Rayleigh quotient:

where

(7)

W AW
WTBW
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As a subspace learning method, CCA is inclinedvirfi to the training data, especially when
the sample size is small [3].

3. Experimental results

In this section, some experimental results withocéeal correlation analysis method will be
presented. The first experiment shows CCA subsp&feeapply canonical correspondence to find
cross-correlation between the same faces. Thelabore between two faces (signals) is a standard
approach to feature detection [6,7] as well asrapmment of more sophisticated techniques. The
result cross-correlation is extraction face featugech as nose, eyes, mouth and the result is shown
in the Fig.1. Then CCA subspace is formed justeHase features. This extraction is similar as in
eigenfaces method, which for face recognition usiegface features.

) Figure 3 B |- D

Fie Edt Vww Inoel Toos Desitcp Weedow Help Cesmle Edt Vew lnemt Tock Deskbep Wndos M o
Do@a b S5 T9EL- 8 08 |n3 Ddda h SSNU3R.-@Q 08 =3

Fig. 1. Extraction face features using cross-correlation.

The next experiment shows simple face recognitisingicanonical correlation method. The
proposed method has been tested on two input faageas. We applied CCA method on 2D face
images from our training database. We applied caaboorrelation analysis for face recognition
on our database in Matlab. Our experiment can desby symbolic notation

w, W, r] = cca(X,Y) (8)

whereX,Y are vectors representing 2D face images. The output of CCAais af glirectionwy
and wy to maximize the correlation between the two face images and thaicanoorrelation
coefficientr. We determined the canonical correlation coefficient using equétior{2) and the
correlation coefficient determines correlation match between face images. The experimental result
is shown in the next Fig.2. The figure 2 shows face recogniatey wherer is the correlation
coefficient acquires value from interval (-1,1). Maximum correlation betwsenface images is
while correlation coefficient has value 1 or -1. Then the faces arecdint

r= 1 r= 0.6412 r=0.2841
Wx= 1 Wx= 1 Wx=1
Wy= 1 Wy=0.5318 Wy = 0.2286
_-;_‘,'*
| N
_
r=0.2193 r=0.2737 r=0.3483
Wx=1 Wx=1 Wx=1
Wy =0.1544 Wy =0.2009 Wy =0.2415

Fig. 2. Face recognition results using CCA method.
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4.

Conclusion

Although little known in the field of pattern reaagjon and signal processing, CCA is a very

powerful and versatile statistical tool that is exsplly well suited for relating two sets of
measurements. CCA can also be regarded as a fiest@re extractor. In section 3, we applied
CCA for face recognition of 2D images and used sxasrelation for face feature extraction. The
experiments show that the CCA method have achieslatively good recognition rate on database
with 10 subjects.
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Abstract. Stereo vision refers to the ability to infer infation on the 3D structure of scene from twc
more images taken from different viewpoints. Thépgr describes procedure depth map creion based
on rectified stereo images and segmentation algo belief propagation (BP)The depth recovery is
important part of image analysis, which involvesraating information about shapes, textures oradist
and itis optimized by using the belief propagation tegaei based on Markov Random Fields (MR.
Very necessary stejp depth magcreation is camera calibratio@alibration of the stereo camera sys
consist from a two parameterstrinsic parameters, which characterize thedf@amation mapping an imay
point from camera to pixel coordinateseach camera and extrinsic parameters, which desttréorelative
position andbrientation of the two camer

Keywords: stereo visiondepth map, dparity map, stereoscopic camerealjbratior, belief propagation.

1. Introduction

Stereo vision system & set of two or more came, which extract depth information of a
scene as viewed from different vantagents and stereo vision is amaging technique that c
provide full field of view 3D measurements in unstructured and dynamic environmelt is an
area that deals with the reconstruction of deptbrimation (third dimension) of twcor more two
dimensional images [1]The inpus to stereo vision system are two 2D imagln a stereo vision
system, cameras are horizontally aligl Fig. 1 shows an example stiereo vision system with tw
camerasBYy using modern stereo vision systems and algostis possible t estimate the depth of
most visible structures.

baseline

Left Right

Fig. 1. Stereo vision system. Wikmown corresponden between image paiwe can found the depth informati
from their disparity.

The fundamental idea behind stereo computer visdhedifference in position of a uniqt
point in two different images. When a distant objiscviewed by two cameras positioned in
same orietation but separated bydistance known as the baselinkat object will appear in
similar position in both imges. As the object moves closer to the camerd@)elative position ¢
object will change, and the positions in each imademove away from each other. this way, is
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possible to calculate the distance of an objectcdigulating its relative positioning in the two
images. This distance between the same object{gpimmages is known as disparity [2].

The imaging points of 3D poifR in image coordinate system of the left and rigitheras are
pi(x,y1) andp:(x,y;) respectively. Because the left and the right canmaege planes locate in the
same plane, the y coordinates in these two imagetha samey;=y;), and the disparity equals to
the difference between the horizontal coordir(@te;). According to the geometry of stereo vision
imaging, you can easily find the world coordinadépoint P:

X:b(x'+xf),Y:b(y'+y'),Z: bf )
XI _Xr XI _Xr XI _Xr
d

whereZ is distance along the camera Z axis, f is thelftaagth, b is the baseline and is
disparity. Triangulate on two images of the sanee@oint to recover depth.

2. Stereo camera system

Stereo camera system will be based on extractingeddepth information from the input image
pair. These images are captured using a pair ofatligameras — left image is an color image
captured by the left camera and right image isaorémage captured by the right camera. The left
and right images are rectified and color segmenkbdn we apply a stereo matching algorithm on
the rectified left and right images to obtain agpdirity map. This reconstruction algorithm is base
on belief propagation techniques.

2.1. Stereo matching algorithm

In this section, we describe a 3D reconstructigo@thm that input images first segments and
then find the same features in the left and rigtages.

= We first mathematically remove radial and tangenéas distortion — this process is called
camera calibration, then we segments an imageegions using belief propagation.

» Finding all correspondence (matching point) in teft and right camera view, a process
known as correspondence.

= The output of stereo matching algorithm is a digpanap, where the disparities are the
differences in x coordinates on the image planethefsame feature viewed in the left and
right cameras.

2.2. Belief propagation method

Segmentation is application dependent becausedsnienage interpretation. It is a process that
allows to interpret spatially close parts of thege as objects. Regions are important buildingsstep
towards segmentation and object is everything what interest in the image, the rest of the image
is background [3]. The belief propagation (BP) segtation algorithm Fig. 2 passes messages
throughout a graphical model via a series of messagnt between neighboring nodes. Basic
structure BP algorithm is created from vertices adges [4, 5].

s, (x,)
iy, (%) my(x;) %143(:(3)
© © R )
My (x;) ms, (x,) \35 Xs

M3 (x3)

Fig. 2. Basic structure of Belief Propagation algorithm.
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= [nitialize all messages with a uniform distribution

m; (%)= prj(xj’yi)‘ﬂji(xj%) mK,-(XJ-), )
x0X; KON
= Update all messages iteratively.
= Compute passes messages — beliefs:
b (%) =a(x. v) []mi (%), 3)

JONi)
where @ (x,,y;) and ¢, (x,,x) is compatibility between states and observed walae
neighboring verticesand;.

3. Experimental results

In this section, some of the obtained experimerggllts rectifying, matching points and
generating disparity map will be presented. Thepsed architecture Fig. 3 has been tested on two
input images. In our experiment, we combine imagermation with the pixel disparities to get a
best result for finally disparity map. We segmere teference image (in our case, the left image)
using a segmentation method belief propagationn;Tfog each segment we look at the associated
pixel disparities.

Input Images
(L/ R)

Stereo
Matching

Left
camera

Right
camera

=
S
=
<
S
LS
s
1
3
&

Segmentation —»
[SAD]

INccl

A

Calibration Calibration
process Parameters

Fig. 3. Architecture for depth map recovery.

The detection feature point is based on the Harigiples [6] and then these points must be
matched. Match points can be obtained using caivalaapproach along the epipolar line. The
matching methods include Normalized Cross Cori@tal®] and Sum of Squared Differences [9].
Epipolar geometry determines a pair relative oagah [7, 8]. Next step is image rectificationidt
a transformation which makes pairs of conjugateapr lines Fig. 4(a) become collinear and
parallel to the horizontal axis (baseline). Finalgnse matching is performed, where a disparity
map is obtained. A disparity map codifies the distabetween the object and the camera — closer
points will have maximal disparity and farther pgsiwill get zero disparity.

For both objects, 200 image features were extrags@ny the Harris corner detector [6]. The
result obtained can be observed in Fig. 5(a). Afbeith stereo pairs were rectified using the
algorithm presented in [8]. As observed in Fig.)4bctified image. Then, dense matching was
performed using Stereo matching algorithm.

-

(o) . <l () e
Fig. 4. Rectification results for stereo images. (a) Ef@pgeometry (b) image rectification.
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The disparity map is shown in Fig. 5(b), where bigy areas represent objects that are closer to
the camera, darker areas further away. If we hauad corresponding points between image pair,
we can recover the depth information from theipdigty.

-"_ » = - J%#‘ .
g, -"-:E_& e
Fig. 5. Result of the feature pomts matching for bothecl§ considered: Green crosses represent the rddtadteare

points of the first image and the red crosses smmtethe correspondent matched feature pointseadg¢hond image (a).
Disparity map (b).

4. Conclusion

In this paper, the method for recovering depth meng segmentation method belief
propagation from two input images acquired by aest&camera system was presented. From the
experiment result we can see a disparity map, wiscpresented displacements between two
images and finally used to estimate the depth vauilatlab environment has been used for final
realization of all experiments. The applicationsre€overy methods are very useful in different
sphere, for example detection and identificatiojects. Future task we could speed up computation
time and improve precision of BP algorithm.
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Abstract. Universities as the other organizations suppa@ir tctivities by IS/ICT. There are many business
processes (BP) in university environment that sthde transformed to their automated form. A redeafc
strategic objectives of Slovak universities haswatt that there are two main processes: 1. Educalion
Science and Research. Many universities are ttgrsgipport them by IS/ICT. In this contribution weuld

like to introduce a possible approach to transfoionaof business processes to information systesh (I
design models in context of science and researchitansub-processes at university. This approach is
demonstrated on a sub-process of organizing oftsiiteconferences and presenting scientific resiNtDA

is a modern approach to the development of IS wiriobels it at different levels of abstraction. Theper
deals with a possibility of the traceability fromidiness processes modeled in BPMN to IS design Isode
expressed in UML in context of model driven arctiisee (MDA).

Keywords: MDA, CIM, PIM, BPMN, UML, transformation.

1. Introduction

A university is a specific type of organization piding the education and scientific / research
service. The analysis of the strategic objectivesSlovak universities showed, that the goal of
innovation and changes at universities are thosetses which have to be carried out in following
processes: Education and Science and Research. [1]

In context of science and research process of tineersity (fig. 1) we can find several sub-
processes: Publications, Organizing of Scientifanférences and Presenting Scientific Results,
PhD Study and Career, Research Projects. All ahtb@n be marked as business processes because
they describe a sequence or flow of activities ti@ate to be fulfilled with the objective of carrgin
out work. For effective functioning of the sciermed research process, it is necessary to have an
IS/ICT* support for all of them. In this paper, we focusasub-process of organizing of scientific
conference and presenting scientific results wetesal supporting processes. One of them is a
process of registering participants and processimgntific papers of the conference. This procgss i
relatively easy and many universities have IS/IQpport of it, but it is a good example to
presenting our approach to transformation of bissinocesses (CIM level of MDA) to IS design
model (PIM level of MDA).

Science and Research

at the University
arganizing of scientific CmE
Publications conferences and presenting kL _E'L"'IJ'_BI"'I Research Projects
AL Career
scientific results
. Y

Fig. 1. Science and Research process

! Information System / Information Communication feclogy
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Generally, there are many approaches to developofel® supporting this process. One of
them is Model driven architecture (MDA) [2]. It 8 modern software development framework
based on creation of models and transformationsveset them. MDA is defined by
a standardization body in software engineering fe@dManagement Group (OMG). MDA levels
of abstraction are called: Computation Independéadel (CIM), Platform Independent Model
(PIM), Platform Specific Model (PSM) and Implemdrda model (IM) - Code. All of them are
described in [2]. MDA describes certain levels bbtaaction and their relations, but it does not
specify which exact models and notations shouldubed for their representation and how to
transform between them. In our mention the CIM tageepresented as a business process model
described in BPMN [3] notation. The PIM layer igpmesented by several UML [4] models. We
mention an UML use case diagram and a general diagsam (analytical class diagram). In this
contribution, we present only an analytical claisghm.

As we mentioned above, the process of registerantigipants and processing scientific papers
of the conference is relatively easy but we woulke lto demonstrate how we can model this
process in BPMN and a possible approach of theatzitity from business processes to IS design
models. In other words, we would like to present approach to defining of rules for semi-
automatic CIM - PIM transformation in MDA.

The rest of this paper is organized as follows.iB@&eowledge about modeling of the process of
registering participants and processing scienpifipers of the conference is presented in Section 2.
In section 3, we present our approach to transfbomaof business process model (CIM) to IS
design model (PIM). Finally, Section 4 concludes faper with a short summary. The process of
registering participants and processing scienpfipers of the conference is described in the next
chapter.

2. Creation of model of Business Processes presenting MDA CIM Leve

In our approach, we present Business Process Mugd&lotation (BPMN) [3] to business
process modeling. The BPMN and its business prodieggam (BPD) were created by OMG in
2004 and are used for graphical modeling of busimpescesses. The primary goal of BPMN is to
provide a notation that is readily understandalylalb business users, from the business analysts
that create the initial drafts of the processes,ttlie technical developers responsible for
implementing the technology that will perform thqgeecesses, and finally, to the business people
who will manage and monitor those processes. TBB8)N creates a standardized bridge for the
gap between the business process design and prog#ementation [3].

There are three participants in the process okteigng participants and processing scientific
papers of the conference that participate in thaee-processes - Administrator, Reviewer and
Participant. Execution of all three sub-processesnot necessary simultaneously. Each of
participants performs his activities / tasks as ipresented on figure 2. The process is started by
Administrator which creates conference in IS systend defines its required attributes. His
important role is in assigning of contributions (fpes) to Reviewers. Participant may register for
the predefined conference and send his contribifpaper) for a review. Sub-process of Reviewer
starts when reviewer receives a message aboutnassig of the contribution (paper) from
Administrator. The main role of Reviewers is togaee the review of the contribution (paper) and
to send a message about its acceptance or rejettierParticipant’s process is ending by receiving
of such a message. In our case this created bagmesess model in BPMN presents CIM level of
MDA.

2 Information System

140



Administrator

Reviewer

Participant

Fig. 2. Business process diagram of the process of reigigtearticipants and processing scientific papéithe
conference.

3. Our semi-automatic Approach to Transformation of Business Process M odel
(CIM) to 1S Design Model (PIM)

As we mentioned in Section 1, the CIM level is esamting by the model of business
processes modeled in BPMN notation. The main probd¢ BPMN is that it is only a graphical
representation of business process (BP). Whenamsfsrm BP modeled in BPMN to UML model
by automatic or semi-automatic approach we needamdardized semantic formalism for BP
collaborating with  BPMN notation. XML Process Defion Language (XPDL) [5] is the
serialization format for BPMN. It is defined by théorkflow Management Coalition (WfMC) to
interchange business process definitions betwd@reht modeling tools [6]. XPDL provides a file
format that supports every aspect of the BPMN meadefinition notation including graphical
descriptions of the diagram and also it is extdas#io that it allows each different tool to store
implementation specific information within the XPI)EZ]. Mentioned features, an extensibility of
XPDL and a support of this format in many BPMN ®t#d us to use it as a semantic formalism of
BP.

Our CIM to PIM transformation rules are based orppmag of chosen BPMN elements to
elements of certain UML models (in our case thelytical class diagram) via XML Metadata
Interchange (XMI) format for UML and XPDL for BPMNVetadata of UML meta-model can be
expressed in Meta-Object Facility (MOF). It canused as an interchange format between models.
UML models are therefore expressed in their owndaeadized written format XMl and it can be
presented as MOF. The XMI format for UML meta-moldat two main parts: “UML model” and
“UML diagram”. The UML model carries semantic infeation about the model itself and its
elements. The UML diagram stores data for a grabmapresentation of UML model. This XMI
format can be imported to the UML modeling tools Wwe mentioned above, a business process
diagram (BPD) in BPMN notation is also only a graphrepresentation. Semantic information of
every BPMN element of BP is in a standardized emifiormat - XPDL. The both - XMI and XPDL
are based on XML language. This aspect is nece$ésagreation our transformation rules. They
are written in XSLT (Extensible Stylesheet Langudgansformations). An analytical UML class
diagram model presenting PIM level of MDA (figurg & a result of our semi-automatic
transformation. For implementation of extensibiligf XPDL and applying of mentioned
transformation rules we work on our mapping sofewvarowever, we note that the resulted
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generated analytical UML class diagram model isyanitial PIM level of MDA which will be
further transformed to the design UML class diagraadel manually.

Conference
[+ ogin +Mame
+Password +Date from Reviewer
+Sign in() foen +Name e
ity +Emall “Surname
+Email
+Affilation

Participant

+Create Conference()
+Create Reviewer Account()
+\iew Registered Participants() |+Post code +Phone
e smion Resdawer) +State +Street

+Phone

e - e
2 +State oAy
+Login :;38 code
+Password :
Paper +Select Conferencel) :tgw o
[+Name +View Assigned Papers()

e +Choose Paper() +Selsict'cam'erem:e{}
P +Make Reviawl) +Register to Conference()
+Abstract +Taxt Accept Paper) +Sign in()

Sy +Dacision +Rinject Pagart} +Upload Paper()

+Send Notification about Paper )
‘ +Signin(}

Fig. 3. Generated analytical UML class diagram model présgmnitial PIM level of MDA.

4. Conclusion

Possible approach to transformation of businessgssomodel to IS design model in context of
MDA is described in this contribution. In other wsr we talked about possible approach to CIM-
PIM transformation in MDA. We presented universtes a specific type of organization with two
main processes: Education, Science and Resear@h.lSHMCT support of these processes is
necessary for effective functioning of every unsigr. We focused on IS/ICT support of the
Science and Research process. We described onee ofupporting processes: the process of
registering participants and processing scienpéipers of the conference. We presented business
process model of this process in BPMN notation.sTiiodel presents CIM level of MDA. For
semi-automatic approach to transformation of bissnarocess model (CIM) to IS design model
(PIM), we described transformation rules based dH #xchange format for UML meta-model and
on XPDL for BPMN notation. The result of our tramshation is an analytical UML class diagram
model presenting initial PIM level of MDA. Usage this way of transformation is discussed and
we assume that it should be a good foundation &iteb and more detailed design of IS and
software applications. We hope that this contridnutbpens a scientific discussion of this problem.

References

[1] KARDOS, M., HRBANOVA, K., DROZDOVA, M. Information system's architectures in the Univerdig
engineering In: WMSCI 2010: the 12 world multi-conference on systemics, cybernetiod anformatics : June
29"-July 29 2010 - Orlando, Florida, USA : proceedings. Vbl. - [Orlando]: International Institute of
Informatics and Systemics, 2010. - ISBN 978-1-9308-9. - S. 265-267, 2010.

[2] OMG INC. Model Driven Architecture (MDA) FAQ.2005, http://www.omg.org/mda/faq_mda.htm, downkxid
September, 2011.

[3] WHITE A. S. BPMN Fundamentals2005, http://www.omg.org/docs/pm/05-12-06.pptwdimaded: February,
03rd 2011.

[4] OMG INC. Introduction to OMG's Unified Modeling Language™ MU®).
http://www.omg.org/gettingstarted/what_is_uml.h&005.

[5] WORKFLOW MANAGEMENT COALITION: Proces®efinition Interface -- XML Process Definition Lamage
(XPDL 2.1 Complete Specificatign) 2010,
http://www.wfmc.org/index.php?option=com_docman&tadoc_download&Iltemid=72&gid=132, downloaded:
February, 0% 2011.

[6] VAN DER AALS, W. M. P.Patterns and XPDL: A Critical Evaluation of the XNRrocess Definition Language
QUT Technical report, FIT-TR-2003-06, Queenslandiversity of Technology, Brisbane, 2003, Eindhoven
University of Technology, http://is.tm.tue.nl/resel@patterns/download/ce-xpdl.pdf, downloaded: uday, 2011.

[7] http://www.xpdl.org/

142



Transcom 2011, 27-29 June 2011
University of Zilina, Zilina, Slovak Republic

Acoustic Analysisof Male and Female Voices

*Jacek Kotodziejski
*Kielce University of Technology, Department of M&mics, Al. 1000-lecia P.P. 7, 25-314 Kielce
j.-kolodziejski@tu.kielce.pl

Abstract. The aim of the paper was to compare male and few@t® signals during phonation.
The analysis was made by using chosen parameteen fandamental frequency, jitter, shimmer.
Special attention was paid to harmonic-to-nois® rdiNR). The parameters were extracted from
speech of samples representing sustained voweS&mples were collected from 33 singers of
Kielce University of Technology Choir.

Keywords. Acoustic parameter, normal speech, phonation

1. Introduction

A healthy speaker can produce a sustained vowelifa/HNR of around 20 dB. The mean
fundamental frequency parameter (mFQ) equals toHZ2€r male voices with minimum value 80
Hz and maximum 200 Hz [1]. Mean values for maleuatic parameters were 0.64% for jitter,
3.16% for shimmer, and 17.5 dB for HNR [2]. Fematgces are higher than the men voices
reaching 390 Hz for maximum value, and 110 Hz fanimum. The mFO equals to 200 Hz for
female voices. In the short term analysis for Hgation trained female voices, mean values for
acoustic parameters were 0.5% for jitter, and 26&&himmer [3]. The phonation time parameter
(PHT) should exceed 10 seconds [1-5].

The aim of the paper was to compare male and fewwade signals during phonation. Results
will be used for preparation speech pattern.

2. Methods

Samples were collected from 16 female and 17 malgess of Kielce University of
Technology Choir according to methodology descrifizd]. Recordings included phonation of
sustained vowel /a/. The subjects were deemed t@ l@ normal functioning larynx with
professional trained voices. Sustained vowel /& witered three times by the speaker.

Recordings were made in regular conditions by usiiggal recorder. The sampling rate was
44 kHz and the signal resolution was 16-bit. Spesakeere sitting and the mount-to-microphone
distance ranged of around 0,25m.

Acoustical analysis included measures of mean fonetdal frequency, Jitter local, Shimmer
local, harmonics-to-noise ratio. The jitter’ acocagiarameter was calculated in order to show the
short-term changes occurring in the time of donaaid also in the field of speech signal frequency.
The Shimmer parameter allows to see the short-tdramges occurring in the amplitude of the
speech signal. The Harmonics-to-Noise Ratio par@am@tNR) represents the degree of acoustic
periodicity. The parameters were extracted andeddising Audacity, Matlab and Praat softwares
[6-8]. The source code of parameters’ extractionPmaat software is available in study [4].
Measurements of mean fundamental frequency, Jatad, Shimmer local and HNR are based on
pitch extraction and first three can only be caltedl for voices with a clear fundamental frequency

[4].
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3. Reaults

The maximum phonation time obtained by female eqt@aP4 seconds, for male equals to 30
seconds. Minimum phonation time obtained for fersdeaker, with 10 seconds. As for the male,
minimum was 9 seconds. Mean value of phonation tvas 16.25 second for female, and 17.33
seconds for male. All of female and male speakersase of phonation time parameter meet the
standard [1-5].

In tab. 1. mean values, standard deviation, maximaime, minimum value and levels of trust

(0.05) of acoustic parameters extracted from sigaahples representing sustained vowel /a/ of
female and male voices are presented.

Female | Mean SD Level of Trust (0.05) | Min Max

mFO[HZ] 244 | 51.177 14.631 188.52| 388.67

Jitter[%] | 0.39 | 0.001 0.0004 0.09 0.80

Shim[%] | 4.94 | 0.022 0.006 1.66 | 11.50
HNR 21.55 | 3.926 1.122 15.09 | 36.557

Male Mean SD Level of Trust (0.05) | Min Max

mFO[HZz] | 123.86| 15.183 4.049 98.84 | 161.78

Jitter[%] | 0.75 | 0.011 0.003 0.19 6.47

Shim[%] | 5.46 | 0.029 0.007 2.24 | 18.29
HNR 17.73 | 5.189 1.383 0.29 | 27.04

Tab. 1. Mean values of parameters calculated for femalenaalé speech signal based on sustained vowelita/, w
level of trust equals 0.05, maximum values, minimuatues and standard deviation (SD)

We observed the significant correlation for valoésnean fundamental frequency between our
recordings and standards for healthy female spaakmaper [3] and for male speaker in paper [1].
The rest of acoustic parameters presented in tabhdws no significant differences to normal
speech for female and male acoustic parameterdastis

In Fig. 1. and 2. mean values of HNR (in decibpEameter during phonation sustained vowel
/al for female and male speaker are shown.
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Fig. 1. Mean values of HNR (dB) for female choral voices

144



Female HNR analysis meets the defined standardonind 20 dB, getting only in one case
(F3) result of 34.42 dB.

25

20 A

15

M1 M2 M3 M4 M5 M6 M7 M8 M9 MI10 M1l M12 M13 M14 M15 M16 M17
Speaker (M-male)
Fig. 2. Mean values of HNR (dB) for male choral voices

Male HNR analysis also meets the defined standiadound 20 dB, getting the highest result
of 25.15 dB for tenth speaker.

10 -

mean HNR [dB]

4. Conclusions

Authors compared male and female choral voicesag®e ©f acoustic parameters for sustained
vowel /a/. Short-term spectral analysis shows thmlls difference in the middle section of
frequency level, where in female - soprano voiadase was greater than in male — bass voice. It
should be also mentioned the differences on peakew frequency level, where especially in
female - soprano voices the peaks are more conaplépresent in larger quantities. More research
on this subject author provides in his further work

Measurements of time phonation parameter for matefamale were similar, with average of
10 to 20 seconds. These results are in agreemtntiterature data [1-5].

Mean values of acoustic parameters extracted diffs between male and female choral
voices, shows almost twice higher results for meadamental frequency (mF0): female - 244 Hz,
male — 123.86 Hz. The standard deviation and le¥dftust for 0.05 was also much higher for
female as for male. Minimum and maximum values waraller dispersed for male (difference
were only 62.94 Hz) than in female (difference #88.15 Hz). These results are similar with data
from [1-4].

Jitter parameter shows inverse relationship, wihegan value of this parameter is smaller for
female than for male. Difference between the mimmand maximum values is significantly
greater in male than in female. Similar differenneee observed in Shimmer parameter.

HNR parameter demonstrated slightly higher meanevand significantly higher minimum
value in female choral voices results. In individspeaker HNR analysis during phonation, male
choral voices classify in defined standards, aroR@ddB. Female HNR analysis also meet the
defined standard of around 20 dB, getting onlyne oase result of 34.42 dB.

Preparation of speech pattern needs further irgagsins.
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Abstract. In this paper | provide a short overview of thedRa Basis Functions (RBF) neural networks,
their properties and the motivation behind theie.uRBF networks have been employed for functional
approximation in time series modelling in pattelassification.
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1. Introduction

Radial Basis Function Networks have been succdgshpplied to a large diversity of
applications including interpolation, chaotic tireeries modelling, system identification, control
engineering, electronic device parameter modellilogecasting, channel equalization, medical
diagnosis, pattern recognition, speech recognitiorgge restoration, shape-from-shading, 3-D
object modelling, motion estimation and moving @bjsegmentation, data fusion, etc [1]. They
perform excellent approximations for curve fittipgbblems and can be trained easily and quickly.

2. RBF Neural Networks and learning algorithm

RBF neural network is feed forward neural netwankl & is interesting because it’s involving
supervised and unsupervised learning. K-mean clisstEn unsupervised learning method and it is
applied from input layer to hidden layer. It is &thnod of cluster analysis which aims to partition n
observations into k clusters in which each obseyaatelongs to the cluster with the nearest mean.
The centres are then located as described abovéharfdrecasts are calculated. K-step forecasts
are calculated iteratively. The back-propagati@rieng algorithm is a supervised learning method
and it is applied from hidden layer to output lay€&his algorithm is divided into two phases:
propagation and weight update. The first phaseb@itathe spreading of the input signals to the
outputs of the network and computing the outpubrerrThe second phase is about the back error
propagation to individual neurons in the lower Izy@ith a subsequent modification of the weights
[4]. More information about algorithm and algorithitself you can find in [2].

3. RBF Activation Function

RBF network is a feed forward neural network thatsists of one hidden layer. The activation
function of hidden neurons is based on cloud atitimeunction given by the form
| (x-w;)?
‘/lz(uj):ol =ex _—2 (1)
20°
)
where o’ are the outputs from the hidden layeis an input vectony; are weights of the centers and
o, are spreads of the centers. Fig.1 shows the thneendional graph of hidden neuron and the
function is radially symmetric around the centgr w
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Fig. 1. Gaussian activation function for the neuron witle inputs

Learning of RBF network with Gaussian activatiomdtion is generally divided into two
phases. The first one is an unsupervised learniage in which appropriate locations for the
centers of the rbf functions in the hidden layed #me standard deviations (spreads) are estimated.
We can use K-means clustering algorithm or metrased on competitive learning for finding the
centers of activation function. Competitive leamis a class of unsupervised learning algorithms
based on the idea of adjusting a weight matrixuohsa way that the weights represent cluster
centers [3]. This method is based on Kohonen's tagapule.

The activation function of output neuron also aaleedicted value is given by

¥, = Z v o/ (2)
J:

wherey,; are the weights between the output neuron and nswbhidden layer at time During
the second phase is used a supervised learningiochwnentioned; weights are calculated using
back-propagation algorithm [5].

4. Futureplans

The following described neural network is usedgarposes of forecasting time series. Exact
methods are always trying to find the optimal dolutin general, the problem of these methods is
that they are able to address only certain typesmsks and their execution time grows with the
complexity of the problem and it is not guaranteed in the short time. Example for RBF neural
network is: gradient method, the method of backspgation, Newton-Rapshon ...

Disadvantage of gradient method is slipping inttb@l minimum. Described in two-phase
learning method is the effort of finding a globahmum supported execution of several epochs of
learning. Sometimes mean square error reachesah faoimum then begins to rise and after a
certain number of epochs of learning again fallght® new minimum level. In finding a global
minimum it is necessary to make more learning epactuse heuristics.

Heuristic methods with high probability will notnfi optimal solution but they will find a
tolerable solution in acceptable time. The beswkncludes: the climbing algorithm, tabu search,
simulated annealing, evolutionary strategies amete algorithms.

Future plans involve implementation of heuristithen they will be compared and confronted
with optimal solutions obtained via ex post forécd®etter approach will be chosen and new
algorithm or improvements in existing algorithmglwe done.
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Conclusion

Many experiments show that RBF networks are superxier other neural networks approaches
because of the following reasons: RBF networkscapable of approximating nonlinear mappings
effectively. The training time of the RBF networissquite low compared to that of other neural
network approaches. This follows from the fact tia input layer and the output layer of an RBF
network are trained separately and sequentially.

On the other hand critics of this model claim testimating behaviour of economy is possible
to predict only with taking into account econontieary.

Acknowledgement

This work has been supported by Slovak grant foumdaunder the grant VEGA No.
1/0667/10.

References

[1] BORS, A.G.Introduction of the Radial Basis Function Netwogtgorithms Online Symposium for Electronics
Engineers. Feb. 2001. Pages 1-7. http://www.ost#e.ne

[2] MARCEK, D., MARCEK, M. Neur6nové siete a ich aplikaci€dis - University of Zilina. 2006. ISBN:
9788080704971.

[3] SAHIN, F. A Radial Basis Function Approach to a Color ImadasSification Problem in a Real Time Industrial
Application Master’s thesis, 1997, Virginia polytechnic ihst#, Blacksburg.

[4] RUMELHART, R.E., McClelland, J.LParallel distributed processing explorations in ticrostructure of
cognition Cambridge: MIT Press, 1980.

[5] ZHANG, G.P.An investigation of neural networks for linear tiseries forecastingin Computer and Operations
Research. Vol. 28. No. 12. Elsevier. October 2@p1.1183-1202.

149



150



Transcom 2011, 27-29 June 2011
University of Zilina, Zilina, Slovak Republic

M odeling of the Chromatic Dispersion Through the Use of Split-step
Fourier Method in Matlab

"Jan Litvik,"Milan Dado, Jozef Dubovan
'University of Zilina, Faculty of Electrical Engineeg, Department of Telecommunications and
Multimedia, Univerzitna 8215/1, 010 26 Zilina, Sidia, {Jan.Litvik, Milan.Dado,
Jozef.Dubovan}@fel.uniza.sk

Abstract. A method of the chromatic dispersion modeling ingk mode optical fibers is presented.
Simulations are designed for the optical fibergegponding to recommendation ITU G.652.A, G.6534 a
G.656.A. For each fiber is created its characterdispersion curve around the optical carrier fiegy. It

is created a mathematical description for chromdispersion. The proposed model is in some respects
partly idealized for its simplicity. This approaptesented here can be extended to other phenomehas

the Self Phase Modulation, Cross Phase Modulatiah Four Wave Mixing. The interactions of these
phenomena indicate the direction of further develept of complex optical systems and devices faault
high-speed optical networks using advanced modudtrmats.

Keywords: split-step Fourier method, chromatic dispersiomlinearities

1. Introduction

There are various methods for modeling effectspiical fiber. This method presented here is
based on nonlinear Schrodinger equation. The acgwhthis method is dependent on the correct
setting steps that determine the value of the djperaf elemental phenomena in optical fiber. They
are simulated three types of optical fibers: G.852.standard single-fiber, G.653.A — dispersion-
shifted single-mode optical fiber and G.656.A —+zemno dispersion for wideband optical transport.

2. Theory

Spreading of the optical pulses in the time donmaisingle mode fiber is inter alia caused by
chromatic dispersion. Consequently, bandwidthnistéd ultimately by spectral width of the optical
source. In contrast with the situation in multimddeers, mechanism of chromatic dispersion in
single mode fiber tends to be with each other cemplransmission time or a specific group delay
7y for pulse distributed per unit length of single radiber can be given as

1dp
T car @
wherec is the speed of light in vacuuih is the mode propagation constant in the fiber edte a
refractive indexn, kis the propagation constant for same light in vatuu

The total value of the first dispersion parametecloomatic dispersion in single mode optical
fiber, D, is given by the derivation of a specific groupgagewith the regard of the wavelength in
the vacuumt

dtg
Dr =—=. (2)

The total dispersion of the fiber, which dependstonfiber material, refraction index profile
and dimensions, can be minimized by the materidiveawveguide dispersion and simultaneously we
can minimize dispersion profile [1].
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3. Analytical model

We begin from the nonlinear Schrédinger equatidmctvis given by
0A io B, 0%A

'S T2 T oo

where A is the slowly varying envelope of the electricldif, is group-velocity dispersion
parametery is nonlinear parametat,is attenuation constant.

To understand the philosophy of the split-step Feounethod, it is appropriate to write (3),

formally in the form

+iy|A|24A =0, (3)

0A ~

= (D+ N)4, (4)
whereD is differential operator, which is responsible dispersion and loss in the linear medilim
is nonlinear operator, which governs the impaatailinearities on the optical pulse. Since we are
dealing with chromatic dispersion modeling will @édressed only differential operates within the
linear media. This operator is given

p- 0 ¢« )

Generally, the dispersion and nonlinearity opetatgether along the fiber. Split-step Fourier
method obtained an approximate solution, providesel spread of the optical field at a small
distanceh, dispersion and nonlinear effects can be assuroedperate independently. More
precisely, the spread afto z+h is performed in two steps. In the first step (g nonlinearity
operate alone, and = 0. In a second step, dispersion operate aloneNaad [2].

Mathematically expressed as

Az + hT) = e"Pe"N 4 (2, T). (6)

3.1. Ideal linear case

If y=0, then (4) can be solved by Fourier transformatidn. this case, if
Az, w) = ffoooA(z, t)e/®tdt indicates transformation, then first derivation is

dA(z, .
% = if,w?A(z,w)/2, (7)
whose solution is
~ ~ . 2
Az, w) = A0, w)e/P20"2/2, 8)

Then |A(z, w)| = |A(0, w)|for all z This means that the Fourier transform has a aobst
module, and especially in the size of frequencypoments does not change over spread [3].

4. Simulations

Input parameters of the simulation program arerfibagth, transmitted wavelength, and bit
rate. In this case, has been for simplicity onky thonochromatic source considered. This implies
that the signal spectrum is given only by the pgigectrum. At the input was used the pulse with
Gaussian shape. The output pulse was degraded roynatic dispersion without considering
attenuation. Simulated was the chromatic dispersiostandard optical fibers G.652.A, G.653.A
and G.656.A. As results of simulations are dispdiatyee input and output pulses for different types
of optical fibers after passing through. Fig. 1whdhe simulation when the fiber lendth= 50km,

152



wavelengthh = 1550 nm and bit ratBR = 20Gb/s. Fig. 2 shows the simulation when therfib
lengthL = 70 km, the wavelength= 1550nm and bit rat8R = 33 Gb/s. Fig. 3 shows the
simulation when the fiber length=50km, wavelengthh = 1550 nm and bit rat8R = 60Gb/s. Fig. 4
shows the simulation when the fiber lengitht50km, wavelengtiA = 1460 nm and bit ratBR =
60Gb/s. The simulations show that the dispersiorddapendent on fiber length, bit rate and
wavelength. Pulse shape distortion is negligibléhwegard the type of pulse and transmission

speed. Since the spectrum of Gaussian pulse iggenmarrow, pulse shape distortion in our model,
taking into account the ideal monochromatic sotmaee no effect.
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Fig. 1. Simulation of the output pulse degradation dueigpetsionA=1550 nm| =50km,BR=40 Gb/s
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5. Conclusion

In this article the numerical computer model forelar phenomena calculation of the influence
of chromatic dispersion was proposed. The modeoised by Slit-Step Fourier Method. This
method is based on spread over very short distaites method is designed to use not only for
chromatic dispersion calculation but also for tlemlmear effects and their interaction. As can be
seen from the results of simulations the chromdispersion is dependent on the wavelength, the
length of optical fiber and transmission rates.ulnpulse was defined as a Gaussian pulse for
simulation. Slit-Step Fourier Method was designed ctlculate the interaction of chromatic
dispersion and nonlinearities. Hence our model éllextended in the future for calculation both
linear and nonlinear phenomena and the calculatibthe influence on different modulation
formats.
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Abstract. This paper points to the safety open solution, tviidl be in the future compatible with several
types of safety products. Moreover it deals with shfety mechanism and solutions within the sgiatjile
openSAFETY compared to the safety profile PROFIs&actical part is oriented to transmission of
subframe 1 and subframe 2 across to noise charmlatlab.
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1. Introduction

The industrial network is in many cases a part &gysiem, which takes place in the
management of Safety-Related Critical Processes efample the management of certain
manufacturing processes in mechanical engineeghgmical industry, nuclear power, traffic
management. The system must be designed to guardmeeequired safety integrity level SIL [1].
Recently many different families of the industfizthernet networks occur. In the case of industrial
machines safety, production lines safety, rangednficontrol up to the automated production,
enormous costs are given to the safety on the parpb using several types of communication
networks. From this arise the effort to find a saf@mmunication profile which will be possible to
use in any case. Capable nominee for this postt@onbe the safety profile openSAFETY. It has
achieved the safety integrity level (SIL) 3. OpeEAY is open source software and it is possible
to customize it.

2. Thesafety communication profile openSAFETY

This method of protection is used for the SercgsBtherNet / IP, Modbus-TCP, Powerlink,
compatible for all Ethernet types. OpenSAFETY ismpsafety protocol also in the technical
respects:

* given the protocol's bus-independence,
* 0penSAFETY can be used with all fieldbuses,
* industrial Ethernet solutions.

OpenSAFETY uses a frame with a uniform format, radter whether for payload data transfer,
or time synchronization purposes and for a configan. Frame length depends on the amount of
data to be transferred. It uses the function callddck channel” which means to achieve the
desired SIL by adding a safety layer into the s#vdayer of the communication model (Ethernet
Powerlink, Modbus-TCP and Profinet). This principlkes from the basic economical request; not
to change anything within the hardware or softwafeéhe communication systems, which are
already well or very well protected against anyakoown.

Safety nodes are solved on the network automatjcatognition of frame types and lengths
do not have to be configured.

OpenSAFETY supports several communication models:

* Producer/consumer (see Fig. 1.a)
» Expanded producer/consumer (see Fig. 1.b)
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» Client/server (see Fig. 1.c)

2.1. Basic OpenSAFETY frame

OpenSAFETY frame (see fig. 2.) consists of two sakes with identical content. Two
identical subframes duplicate into one frame arabls to transport data up to 254 bytes of payload
data. Each subframe is provided with an individtredcksum. The identical content of these frames
is compared by the receiver [3].

subframe 1 subframe2

SRS [TEew [orw [ oo Je = oon | [Crce] [EERNIEN] [ron | NEERNNTRN| | om0 |- = [oen | [GRGE]

[ UDID of SCM |

SDN

Fig.2. OpenSAFETY Frame

Subframe consists of:

* ID (Frame ADR (Address field) — this field is a bhdes data, it defines the SADR of a node.
ADR in 2nd subframe transmit SDN (Domain Numbeifpimation as well using a logical
operation XOR. ADR field contains SADR of a nod@nh which it was sent or to which it
was assigned. Non-critical time data are transfiewighout subsequent analysis of a specific
part of the OpenSAFETY frame.

* Identification of the type of frame and messagee 3ize is 8 bites.

* LE (Length field) — specifies the number of tramsfd data in a frame and specifies the used

CRC type.

CT (Consecutive Time field) — consists of 2 parts:

LSB — subframe 1

MSB —subframe 2

Both of these parts have a size of 8 bites. Thansé is possible to adjust CT in the range

from O to 65535.1t is possible to use SPDO (Pro@ats Object) and SSDO (Service Data

Object) services for this.

» DB (Data byte) —transferred data have length froto @54 bytes. Size 0 is usually used for
time synchronization.

* CRC (Cyclic Redundancy Check) — the choice of CR@eadepends on the length of LE.

» TADR (Time Request Address) — expanded addresd {({®ADR). For SPDO it contains
addresses of nodes that respond to time synchtamzapplication. For SSDO and SNMT
they contain the address of a source or of a receiv

* TR (Time Request Distinctive Number) — unique numimethe range from 0 to 63. Its
function is to distinguish a certain message frbendther ones (Time Request).

» UDID of SCM (Unique Device Identification of SafeGonfiguration Manager) —contains 6
bytes that are encoded by a logical operation X@RSPDO and SSDO services. SNMT is
not encoded. They are put into the 1st six bytea 2hd subframe. This coding is useful to
detect the difference in SD (openSAFETY Domain)sion.

* O O °

2.2. Cyclic Redundancy Check (CRC)

The most reliable means to identify changes todhginal content is the CRC procedure,
which uses a key to generate a checksum for edehsdf and attaches that as well as the key as a
bit sequence to the data set. This checksum istmclive encoding of the data set itself. Using th
bit sequence and the key, the receiver calculatesiiginal data set, and checks the result against
the data set that was received in the clear. If deyiations from the original data content are
detected, the message will be ignored [3].

That is why these types of generator polynomial) gler CRC are suggested with
OpenSAFETY:
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Field Length for the value 0 — 8 is CRC — 8:

gx)=x"+ 2"+ x4+ x%+ x4+ 0= 12F hex Q)
Field Length for the value 9-240 is CRC — 16:
glxdl =2 x4 x4 x4 2% xt 4 x? 4 1 = 15935 hex 2

Field length for the value 241-255 is reserved.
Related with it are the rules for creating CRC saioies of the openSAFETY where:
* MSB (Most Significant Bit) of the first byte is med to the first place
* CRC is created by the whole field of subframes pkGRC
1. subframe consists of: ADR, ID, LE, CT(L), DBMDBN
2. subframe consists of: ADR, ID, CT(H), TADR, TBRB0-DBn
» Completion of the null bites into data selectedtfansfer (if they are smaller than LE).

3. Practical part

| have created a programme in a software calledaddor transmission of openSAFETY
frame (subframe 1 and 2) across the BSC (binaryvsstmc channel) noise canal with thg= 0.01
error probability. | have designed the programmeosting to suggestions in [4] and presented
CRC Coding Example. | have used suggested polyrdigmméntioned above. | have created an
m.file in which | have used following functions ésé&g. 3): deconv, bitor, bsc. The testing was
running for: subframel: 001000111100100000000001010000010001
subframe2: 0010001011001000000100100101011000000010001

mmmmmmmmmmmmmmm
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Fig.3. Left side-example shows source code via Matlabrayid side-graph first measurement via Tab.1.

Under each measurement 100 messages were sentsRe&su every individual measurement
are presented in the table. The number of detexteds was evaluated.

S.N. 1.12.13.] 4. 5| 6/ 7)) 8 9. 1011.|12.|13.|14.|15.|16.|17.| 18.
detected errors

subframel 35 44 3y 37 38 35 B2 B3 (31 B2 35 |34 |37 |3® | 28| 35| 35
subframe?2 51 46 44 51 49 44 B5 36 (42 45 (36 |47 |39 |8® | 33| 44| 49
frameGub 1,9 | 74| 71| 65| 73 671 66 56 54 60 6L 63 65 60 b6 |58 |55 |67
undetected O |0O|]O|O|O| O] O] Of O O 0 0 0 0 0 0 0 0
errors

Tab.1. Detected errors transmission of openSAFETY framubftame 1, subframe 2) and undetected errors across
BSC.

Fig. 3 on the right shows selected signal flowsrfrthe tab.1 necessary for verification of the
detecting ability of a given code.

4. Conclusion
OpenSAFETY chooses the combination of safety meshe mostly CRC and data

redundancy, which are used in other safety profitd®safety, PROFIsafe) as well. | would choose
PROFIsafe to compare with OpenSAFETY, because ldthhem are implemented in our
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laboratories (Siemens — PROFIsafe, B&R — OpenSAPEHére we operate with real measuring
and subsequently with real comparison of the quafithe safety mechanisms.

PROFIsafe is a method of protection. It is compatikith the PROFIBUS or the PROFINET
safety networks. Standard transmission system deslwall hardware and basic protocols of the
reference 1SO/OSI model [2]. Safety-relevant andetgdrrelevant applications share one
transmission system (PROFIBUS, PROFINET IO) atdhmme time. The Safety-relevant functions
consist of safety mechanisms which reveal errois sdifety-irrelevant transmission system or keep
the error rate below the required level [6]. Toretiate the communication errors of a transmission
system of industrial networks like repetition, dile, insertion, delay, reordering, disruption,
message masking and errors caused by the memongmie of a network, the following security
mechanisms are recommended for the PROFIsafe {6l

* Identification of the sender and recipient.

» Consecutive number (virtual).

» Data integrity check (CRC8 and CRC16).

» Timeout with Receipt).
OpenSAFETY enables cross checking in individuafsubes. Through this it supports safety data
transmission from sender to receiver. The probshoi breakdown of both subframes is very low
and with rising size even lower. OpenSAFETY dripeofile for Powerlink devices is certificated
by TUV organization in the level of integrity se$é_ 3 [1].
To verify the correctness of data and to enabledheiving device to identify any stochastic error,
the following principles will be used [4]:

» CRC-calculation (CRC8 and CRC16).

» Comparison of data-information of both subframes.

» Checking of time stamp.

» Checking of received address (comparison with maleaddress or address in look-up-table).
From these arise the following advantages of tfetygarofile openSAFETY:

* One safety standard for various technologies usedtire corporation

* Only one network development.

» Low initial costs thanks to the open source.
Disadvantages:

» Itis a new profile and unlike PROFIsafe (with nragiestribution) it is still rarely.

» So far, it is implemented only in four types of &thet.
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1. Introduction

There is no guaranteed evidence of the first atbegnent. Some specialists consider wall
paintings in the caves as some sort of advertisemelvertisement on papyrus was used in Egypt
to spread the commercial messages. Similar methasl wged in Pompeii and ancient Arabia
especially to spread political messages. Advertisgraxperienced rapid development after the year
1447. It was the year when Johannes Gutenberg tederinting. Therefore sellers could spread
their messages faster, easier and more efficidr@.very first television commercial was shown on
WNBT station in New York. “Bulova” company advesditsits watches before the baseball game on
July 1st 1941 with the slogan “America runs on Baldime”. Sponsoring widely used in radio
broadcasting was employed in television as welthinlate 1990s the Internet boom overloaded the
advertising market. Target marketing in the cowoditof Internet achieved new dimension. One-on-
one marketing enable communication with potentiggtemer more effectively and geographic
distances are no longer obstruction for purchase.

1.1.Commercial signage

Commercial signage is any kind of message, infaonagraphic, picture or sign. It usually
promotes particular brand or store but we can &sb some which encourage people to live
healthier e.g. “Got milk?” This is a very populam@&rican campaign for milk consumption. Over
two hundreds famous stars including actors, singeusicians or athletes have participated on the
campaign since 1993. However signage is mostly tadousiness. Advertisers which adopted new
form of marketing (e.g. guerrilla marketing) skippthe usage of traditional commercial signage
including billboards or neon signs and shifted toreninnovative and more progressive methods.
Skywriting is one of the most attractive commerag@nage but it is very expensive therefore is
used mostly for mass sport events.

After adoption of ICT for advertising, advertisesere looking for new possibilities how to
deliver interactive and multimedia content to costes. They needed something progressive at fair
price. The lifestyle changed a lot during last {e&ars and people spend more time out of their
homes. It is more difficult to catch people “on the” and deliver them the advertising content
because the motto of nowadays is: “Time is moneyney is time!” Advertisers soon realized they
need to find niche place in this fast era. Theefamy free time and free place that is suitable for
advertising was utilized. As the target marketing ateractive content is one of the most effective
methods, marketers wanted to bring this concepgidelt The best way how to achieve this goal
showed up with expansion of big screens. Digitaéeas started to appear on private and public
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places as well. As these screens bring multimedieerising content they are called multimedia
signage or according to the technolaligital signage.

1.2.Digital signage

The digital signage can bring different contenthte customers and therefore it can be used in
many places for various purposes. The contentithahown on the screens is easy to modify.
People sometimes do not realize they are in comtdhtdigital signage. As the final product that
comes into view is mostly ordinary flat screen. fEhare many possibilities where to implement
digital signage. The list is not completed and etadepend on the company which is installing this
type of advertisement. However there are certaangsd where we come across digital signage more
often.

One of the common applications of digital signagdar public information. Municipalities
install interactive touch screens on the placehk wigh visit rate. Inhabitants and tourists canlgas
find shops, historic monuments, sport center ondwek for free job positions. This type of digital
signage considerably complements info center anteases amount of points of contact with
citizens. Digital signage is implementing as ingnmformation channel in companies. Employees
are informed about corporate news, goals, missiegg®ns and internal rules via digital screens
placed on frequented areas in company buildings.cdmpanies want to increase their brand
recognition they place advertising screens in te@res and buildings. We can come across this
type of digital signage in banks for example. Comes are promoting their own products and
direct customer’s attention to special offers.

Flasma is another innovative method of digital agm implementation. The idea arises from
the walls overloaded with commercial messages.ddusts therefore walk with their eyes stick to
the floor. And floor has not been utilized for coemtial purposes enough yet. This innovative
approach can be successfully used in shopping mwadlgpedestrian zones.

2. GEM systems

GEM is a shortcut for Global Entertainment Medtaisla software solution which enables its
users to display different type of digital contemt the screens. It is most suitable for public
locations e.g. urban mass transportation, traibusr station, airport or even shopping malls. GEM
combineghree technologies1 one solution. First there is positioning, usp&PS. If you want to
deliver up to date content according to the plgoe, need to know what your actual position is.
Second there is mobile telecommunication. As losigh& concept is interactive, there has to be a
possibility for back coupling from the users. Amailly there is digital signage.

One of the most suitable places where to apply Gfstem is urban mass transportation.
Anyhow all kinds of public transport are appropeidbr digital signage. There are clearly several
benefits for passengers. Traveling and especiallynouting could be tiresome. In public transport
there is no time and no place to start any kindiafk. Passengers are therefore looking around for
some entertainment. Advertising posters becomengarery soon. Changing them every other day
is very expensive and therefore impossible. Adser are searching for new ways of delivering
the content to the customers more effectively. Tthegovered opportunity in using digital screens
on frequented places, e.g. buses, trams or traifisey can capture broad masses of different
segments of customers. It is much easier to delheright content to the right segment because it
is predictable who is traveling on which bus limewhich time.

GEM system is based on two different triggers —etimgger and GPS trigger. GPS triggers
initiate advertising content with regard to thedton. As the bus enters the geographic cell of
opera house for example, its computer gets infaonabout it. As the result the commercial for
new opera play appears on the digital screen. Rgssean even book the tickets via SMS. Very
efficient method how to attract customers is offgrtihem bonuses. Shops in big malls can use
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GEM Interactive to offer discounts in the form afmber code as a counter value for SMS. In the
geographic cell of shopping mall the commercialdimthing store appears on the screen. It invites
passengers to visit the store. If they send SM8 thié key word on the given number they receive
SMS with number code which can be used for discoutite store.

Second type of trigger is based on time. In soneasawhere no shopping malls, no theatres
and no other amusement facilities are is no needdmmercials. For that reason news or weather
information can be shown. Time triggers initiatee thontent according to expected time in
timetable. However this type of trigger is not theltable because of traffic jams for example.

3. Survey of GEM implementation in Zilina’s urban masstransportation

We will consider on implementation of digital medhiatwork in urban mass transportation in
Zilina, as GEM System is designed for public losatand urban mass transportation. As digital
signage is not wide spread in Slovakia and norilim&we need to collect information about the
awareness among residents and their interest & atlvertising tool. The tool for collecting
requested information will be usedestionnaire

For the purposes of the research we will consigetw® customer’s segments. Segments will
be divided on the basis of demographic — specificah the age. Millenials is so called
demographic group which members were born betwe®fd land 1994. This group is very
promising for marketers. More than 90% membersisf group use Internet and therefore we will
conduct online survey. As Millenials is big group will divide it in two subgroups. First subgroup
(segment A) will include 15 to 21 years old peofdecond group (segment B) will include 22 to 30
years old people. The questionnaire is dividedhted parts. First part of the questionnaire is
oriented on the public transportation. We need movk whether Millenials use urban mass
transportation in Zilina and if so how often thegmel. Second part is focused at digital signage an
how do Millenials perceive it in comparison withrged posters and third part of questionnaire is
dedicated to awareness of digital signage.

3.1.Travelling by urban mass transportation in Zilina

As investment into digital media network requiresdf money and effort we wanted to be sure
that urban mass transportation is suitable for. tAalvertisers are looking for places with big
amount of passing people who spend some time tf8&5% of respondents use urban mass
transportation in Zilina on a regular basis. 3,5Pfespondents use it sporadically and only 11,5%
of respondents do not use urban mass transporttiah

The most utilized bus line is number 14 which serttee area of ZOC MAX and TESCO
hypermarket. Second one is line number 4 whichesettve same area. On the third place is bus line
number 6 which operates in the area of OC Rulbbe most utilized lines serve areas with existing
shopping malls. Implementing the digital signagethese lines at the beginning of the project
would have impact on many passengers and potea&bmers of shopping malls.

3.2.Awareness of digital signage

According to results of questionnaire, the average gap between segment A and segment B
was three years and eight months. This age gapsemis considerable difference in awareness of
digital signage between the segments. 59% of sfiaedents did not come across digital signage or
were not sure about that. However in the segment Wwas 64%. On the other hand 54%
respondents of segment B did not have experientte digital signage. This might be caused by
greater opportunities of the older segment to tralkenad for example because of exchange studies
or internships. This segment contributes of emplayembers more than segment A.

The people have already noticed multimedia screershops. Many of them, especially in
segment B, know digital signage from foreign coi@str Many respondents commute to Zilina and
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have noticed the screen in train station which ldispgshort informative presentations about
railways. Printed posters still have strong posittm the advertising market. However the power of
moving pictures is stronger. Both segments aractd with digital signage more than with printed
posters.

Another question was dedicated to interest in pdrgosters in buses. This helped us to ensure
that advertisement in urban mass transportationimaact on viewers and still captures their
attention. 25% of respondents notice printed pestegularly and 71% notice sometimes. Only
remaining 8% do not pay attention to printed pastetbuses at all. When advertisers would be able
to bring more attractive commercial content to Itises they could gather even more viewers and
therefore customers. Digital signage offers thisoime solution and urban mass transportation
provides viewers which have to stay at the sameeffiar a longer time.

3.3.Opportunities for passengers

It is necessary to make sure whether passengensvesat to have digital media network in
buses and whether they would utilize the servickghvare offered by digital signage. More than
three quarters of all respondents would appredifiéal signage in public transport in Zilina. The
difference between segment A and segment B is 3EA System offers two opportunities for
passengers how to interact with it. First is eafarhent SMS. Interest in this service is almost the
same in both segments. 53% members of segment A2#tdmembers of segment B would use
this service. However the difference is in the aiety. More members of segment A are sure they
would use entertainment SMS if available than mesiloé segment B. Second opportunity for
passengers offered by GEM System is discount SMi& Jervice is offered in cooperation with
advertisers. 63% respondents from segment A ady iteause the opportunity to obtain discount as
a counter value for sending SMS according to isivn on digital signage. 50% respondents from
segment B are ready to do the same. Offering digcand small presents would lure more
customers to the shopping malls.

4. Conclusion

This article was only introduction to the whole GEdMncept. Before the investment into
digital media network in urban mass transportafiother investigation is needed. We considered
only on passengers in this article. Whether theenas interest into digital signage. Now as we
know that people are ready to accept this type dfedisement and would like to use its
opportunities it is desirable to focus on adveriseshopping malls and provider of public transport
in Zilina. Financial calculations are needed asl.wa&though we pointed out that ROI of digital
signage is much bigger that ROI of printed positels necessary to support the project with other
calculations according to the conditions in Slowaknd Zilina.
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Abstract. The number of available data brings challengegséifective and efficient storage and retrieval.
Reaching this aim in area of visual data is comapéd by semantic gap. To reduce this gap process of
automatic image annotation is utilized where seteyfvords representing the semantic content arechtid
images. In this paper is depicted and discusseckepsowhich consists of set of these steps: segtimnta
low-level feature extraction, annotation step aodtfprocessing. Additional clustering is proposeernrich

text labels related to images and so improve tfez@feness of image retrieval.
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1. Introduction

The way of efficient access to information, in timkits overloading, has become a serious
topic for research. The effective way to manage stode images is important in many cases:
management of the personal digital photos, in calltsphere, in medicine, in Large-scale Image
Collections at NASA [1, 2]. One way how to handie problem of the image retrieval is to acquire
images with related keywords, so the image rettipuacess is transformed into the text retrieval.
Indexing images with relevant text descriptorsimisetd by image annotation techniques.

2. Content Based Image Retrieval

Currently proposed frameworks for the image reasiewhich are embedded into the content-
based image retrieval (CBIR) systems, are takinguaidges from the analysis and recognition of
the visual content of the images. CBIR systems watk visual content represented by low-level
features such as colour, texture, shape, spayialtaetc. Input queries in the image retrievalldou
be image, sketch or keywords. Naturally, the mosivenient way is to use keywords, because to
interpret images, humans tend to use high-levélifea (concepts) such as text descriptors.

The consequences were described by Smeulder Bamantic gap: “The semantic gap is the
lack of coincidence between the information thaé @an extract from the visual data and the
interpretation that the same data have for a usargiven situation.” The situation is illustrated
Fig.1. Datta in [4 7] note that the semantic gapnists fundamental dynamic in a real world
context. Information extracted from the visual @nttis static, but interpretation of the image doul
change through people and time. So, to ensureffeetiee image retrieval and management it is
necessary to join and use both of the image aspetiw/-level visual features addressing more
detailed perceptual aspects and high-level semé&eaittires underlying more general conceptual
aspects of visual data.

According [1, 5] the core techniques applied inithage retrieval include:

= visual signature

= similarity measures

= classification and clustering and

= relevance feedback-based search paradigms

= using object ontology to define high-level concepts
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= generating semantic template to support high-lewate retrieval
= fusing the evidences from HTML text and the vistahtent of the images for WWW image
retrieval.
These techniques are applied in the proposed framksvof the annotation systems in various

combinations.
IMachine mterpretation:
; C— | 548KE. 1851 00px
Bit Depth 24,
-

HIGH-LEVEL LOW-LEVEL
CONCEPTS SEMANTIC GAP FEATURES

Human interpretation;
apples, frot, vitamins,

Fig. 1. Semantic gap

3. Automatic Image Annotation

Automatic image annotation utilizes a visual cohteith aim to bridge the semantic gap. The
whole process could be divided according to [6) iséveral steps (see Fig. 2). The segmentation
component partitions images into the local contergither a block or region based method. The
feature extraction component extracts low-levetuiess from the segmented images, so each block
or region is represented by feature vectors. Nagtannotation component assigns the (low-level)
feature vectors to the high-level concepts. Findhg post-processing component (dependent on the
application) uses the output of the annotation comept to decide on a recommended action for the
final decision.

input \L

| Segmentation |

)

| Feature extraction |

L

| Annotation |

| Post-processing |

output

Fig. 2. Block diagram of the image annotation systems

3.1. Segmentation Step

There are two strategies applied in the segmentagither divide image to a set of the fixed
sized blocks or tiles or partitioning into the \adnlie shaped regions of the interest [6]. Varietihef
techniques have been used such as basic k-meataricig, normalized cuts criterion, expectation-
maximization (EM) algorithm, blob world segmentatiaJSEG algorithm [1, 5]. Segmentation
methods could involve some drawbacks such as catpoal cost or reliability of a good
segmentation. Some researchers try to go arourse trabilities using global features or applying
additional methods [1].
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3.2. Low-level Features Extraction

The basic types of the visual features are cokexture and shape descriptors. Colour features
are in annotation systems the most widely used. i@@m colour descriptors include colour
histogram, colour moments, colour coherence veffor7] and colour descriptors defined in
standard MPEG-7. Texture features are intendedptuce the granularity and repetitive patterns of
the surfaces. In addition to the colours, it hasnbextracted to classify and recognize objects and
scenes. Effective extraction of the shape featdegends on the segmentation methods. Compared
to the colour and texture, it is difficult to apmhape characteristics due to the inaccuracy of the
segmentation [5, 6]. Except for colour and textieatures standard MPEG-7 defines also three
shape descriptors.

3.3. Annotation Step

Annotation approaches are by various authors ¢ikedsin different ways. According to the
structure in [8 9] they are classified into: (1gdrtext descriptors — no pre-defined structurdker
annotation (2) keywords - chosen from controlledabularies (3) classifications based on ontology
— keywords belongs to ontology (large classificatgystems that classify different aspects of life
into the hierarchical categories). Datta et al.[ip recognize two schools: Joint Word-Picture
Modelling Approach and Supervised Categorizatioppch. In the first one, image is represented
by properties of each of their segments or bldings the pictures under such models are treated as
bags of words and blobs. After learning joint wétdb probabilities the annotation problem is
reduced to the likelihood problem relating blobsaords and solved by applying statistical tools.
Following models belong in this group: machine $tation model, Latent dirichlet allocation
(LDA) model, relevance models (Cross Media Relegahodel, Continues-space Relevance
Model, Multiple Bernoulli Relevance Model, Dual GmMedia Relevance Model).

An alternative approach treats image annotatioa sigpervised categorization problem, where
annotation systems classify visual features intmes@re-defined classes. Supervised learning
models as artificial neural networks, decision drele-Nearest Neighbour and Support Vectors
Machines (SVM) are used [6].

3.4. Post Processing

The last component following annotation step istypoecessing. As an optional and a very
specific process, it depends on the concrete atimotamework and covers the actions taken after
labelling images.

4. Selected Approach and Future Work

Annotation can facilitate the image search throtighuse of the text. Several core techniques
are applied in this process. Segmentation is aiormgdt stage. It could help to exclude non-
important parts of the image or to define objeatssented in the image. On the other hand,
inaccurate image segmentation could involve diffiea in next processing steps. Extraction of the
low-level features is a necessity. Decision abdwdracteristics of the best-representing image
content with acceptable computational cost is arofhoint which significantly influences the
annotation result. The choice of the image sigmatarbe used should depend on the desirability of
the system.

Annotation step is crucial in the whole processer€hwere presented several approaches
applying different methods. In the recent yearassification with SVM became one of notable
techniques. These binary classifiers separate Hgtdyper-plane and in combination solve
multiclass problems. SVM could be successfulliiagd in the image retrieval or more precisely in
the automatic image annotation process. Many resees have already involved SVM into their
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annotation framework [9, 10, 11, 12]. SVM appeaspeomising and practical method to solve
above mentioned tasks.

To improve future retrieval as the cause of anmmianhext stage is proposed. After the
annotation step images are clustered into collest&ccording to text labels which have already
been added. More general concepts describing twkeetions are linked to the images. Selection
of suitable source of concepts depends on a ceanenettter. The universal lexical database of
English WordNet where semantic relations are inetlig one promising adept for this purpose. In
situations with indistinct text queries which aether used at the start of searching is the need fo
this kind of concepts. Finally, including of clustey step is expected to improve search result.

There are still open issues in the whole processhwdhould be the area of the research in my
future work.

5. Conclusion

Need of the effective and efficient tools for mumédia management is in many fields
significant. The image management and retrieval cdualenging research areas because of the
existing semantic gap between low-level features laigh-level concepts. The automatic image
annotation tries to bridge this gap by labellingagas with the text. Due to many implemented
constraints in this process, there is still a laray to go. However, with collaboration of computer
vision, image processing techniques and annotatiesemantic gap will be gradually bridged.
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Abstract. This paper deals with a problem of image tempéatguiring which included part of eye from
center to iris boundary. In my application a tertples used as the first step in system for eyeecent
detection in video sequence based on template imgtchlethod of iris boundary detection is the most
important to obtain template. There are many mettodsolve this problem. This paper presents twetmo
popular approaches (Daugman’s integro - differéramal circular Hough transform). The first parttbé
paper includes work related to this topic and chasethods are theoretically described with pre-gseing
techniques. Both methods have been implementetbigraamming environment MATLAB. An accuracy of
these methods on the set of eye region imagesdastbsted in the second part of the paper. Rdsoitts
the testing, pros and cons of mentioned methodpeaudical experiences are compared in the cormiusi

Keywor ds: digital image processing, iris detection, circirugh transform, integro — differential operator

1. Introduction

The number of real-world applications needs thditglio non - invasive localization of the
human eye. Information about center and boundanyupil and iris are the most significant for
monitoring of eye movement, for iris extraction dder biometrical identification purpose, for
blink detection etc. Template of eye is used fgriecognition as one of the most reliable biongetri
measures and also it can be used for quick eyetaetghrough the template matching in frames of
a video sequence for further analysis of eye behnawmithe time. Many factors affect accuracy of
the detection. The most important is a quality mut image what depends on lighting, noise,
quality of camera and resolution. The resolutiompit image is an important factor, which limits
the choice of adequate methods. Processing timexsimportant parameter of these methods. It
depends on application type to prefer one of them.

1.1. Related work

Many different works have been done in this fielg Wsing image processing tools for
implement such systems. One of the most relevammoaphes has been presented by Daugman [1].
He introduced the integro - differential operamfihd both inner and outer borders of the irisisTh
operator remains still actual, and was proposel sotme minor differences in 2004 by Nishino and
Nayar [2]. Camus & Wildes [3] with a similar wayeidtify the iris borders through maximization of
equations over an N3 space. Wildes [4] uses ferdegmentation binary edge map followed by
circular Hough transform. Liam et al. [5] have ppepd a simple threshold method with function
maximization to obtain iris inner and outer borddrsother approach is finding of approximated
pupil center as minimum value of the summationniénsity along each row and each column.
Then Canny edge detection and Hough transformatrenapplying for detection of exact pupil
center. Also morphologic operators, Laplacian ousaéan operator for edge detection with median
filter can be applied to obtain iris borders.

Based on mentioned previous work and with respiectipuse case, we chose to use integro —
differential operator and circular Hough transfaastwo methods to compare each other. Both are
able to detect iris and pupil border, in our apgimn is this reduced only to searching for an iris
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edge. Methods with their pros and cons use cirityland contrast different between iris and sclera
as main features for detection.
For increase of accuracy and speed of proposeémyist used procedure presented in [6],
which consists from followed pre-processing techeg)
* Histogram equalization - This operation improves the contrast between esggigons, thus
contributing to the correct algorithm segmentation.
» Specularity suppression - Attenuates the influence of specularities in thage which can
disrupt a pupil-iris or iris-sclera boundary.
* Binarization - Applying a threshold on an image before the opeaexecution enables the
maximization of the contrast between the regioreriggng to the iris and the remaining ones.
This process is highly dependent on the threshalidev

1.2. Facts about human eye

The iris is the annular part between the pupil #mel sclera. Iris and pupil can be taken
approximately as non-concentric circles. Two add#i eye features are the upper and lower
eyelid. In normal state is iris not completely kilsi, because its top and bottom part are covered by
eyelids and eyelashes. Pupil size varies deperalintpe light conditions and it is darker than the
rest of the eye, even in brown or dark eyes. Tisasralways darker than the sclera no matter what
color it is. In this way the edge of the iris candetected as the set of points that are dispased o
circle. In Fig. 1 are shown all main features iea tuman eye.

upper eyelid

pupil

iris
&
=

By
v,

TN

inner corner
outer corner
lower eyelid

Fig. 1. Eye features

2. Technical approach

Eye image regions of both left and right eyes idezhfor iris localization are obtained from
face image with previous face detection [7] procasd proportionally selected from this area.
These eye regions converted to gray scale thenrimgtéo pre-processing part. Histogram
equalization maps the intensity values in grayescadage to new output values such that 1% of
data is saturated at low and high intensities pfiinmage. This increases the contrast of the autpu
imageJ.

2.1. Suppression of specularity

Specularity is a very bright area in the image,ahs formed from reflections of the cornea of
the eye, or of the lenses of glasses or contagiesent. These bright areas can significantlycaffe
detection of iris boundary, because degrade okhape. The way of specularity filling is based on
finding of very bright parts in the image via thiekling with threshold value 250 from range
[0, 255]. Inside of these parts is filled with irgelated image intensities from surrounding pixels
(Fig. 2). Interpolation is realized through solvimg system of linear equations with matrix
representation

x = A"1b, (1)
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where A is matrixmx n, b is vector of sums of four surrounding intensitiess vector of calculated
intensities for inside pixels.
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Fig. 2. Specularities filling in image a) with visible spdarities, b) with suppressed specularities

2.2. Selection of candidates

Candidates are selected as points that correspotitetlocal minima of image intensity. For
current purposes, a local minimum is defined asnaage intensity value below a certain global
threshold and also one that is the smallest valtl@ma 5x5 pixel region. For cases discussed in
this paper, the global threshold was set to 1261 feorange of [0, 255]. Fig 3. shows result from
selecting.

Fig. 3. Candidates for center of eye

3. Integro - differential approach

For localization of outer iris circle Daugman [hitroduced an integro - differential operator
which implements circular edge detection with psepdlar coordinate transform. This operator
allows to obtain a first approximation of the batils and pupil boundary. This method searches in
an N’ space for the circumference center and radius hihae the highest derivative value in
compare to neighbor radius.

It is not possible to know the exact diameter & ths since people can have different iris
dimensions and also the system has to manage hMadatances between people and the camera.
For this reason arangen, rma] IS set to tackle different iris radius. But largange of radius
causes more computational time and memory consampiihese values are estimated from ratio
of iris size to eye height r,,;, = 0.1h, 7,,, = 0.3h

Operator is for each from selected candidates wotbrdinates X, yo) and with increasing
radius in range O (rmin, 'max) defined as

0 1(x,
Ga(r)*—jg x.y) ds|. @)
01 Jixoyo 27T

max(r, Xy, Yo)

169



wherel(x, y) are intensities of the gray-scale imaggy) is a smoothing function, in this case is
used Gaussian function with parameter 6, and tidooo integral is along circles circular ais
given by centenq, yo) and radius.

In other words operator searches maximum in therddupartial derivative what correspond
with boundary of circle in one candidate. Then maxin from all this values for all candidates
represents center of iris. In Fig. 4 are compavenl ¢ases: correct (Fig.4a) and incorrect (Fig.4b)
detection of the eye center via integro - diffel@nbperator. First image from left on Fig.4 shows
input eye region with center point and two cirolggh radiusr i, andr.. Middle image includes
all pixels inside radius range without top and tattpart affected with eyelids. Average values
from each circle arc created through integral aeresented with one row. Lower values are
brighter (sclera) and higher with darker (iris) glsc Boundary between iris and sclera is visible on
differential row with higher (the brightest) valu€his transition is not visible in Fig. 4b, because
there is no circle in the radius range.

ntegral

g

AI

€

Fig. 4. Results from apply of integro - differential optera a) correct center of eye, b) wrong centeryef e

e differential
d (O) y
sclera T iris
increasing radius
g integral
| differential
b)

increasing radius

4. Circular Hough transform approach

This technique is finding imperfect instances ofeots, in our case circles, within a certain
class of shapes by a voting procedure. This vatiragedure is carried out in a parameter space,
from which object candidates are obtained as lowatima in an accumulator space [8]. The main
advantage of the Hough transform technique is th& tolerant to gaps in feature boundary
descriptions and is relatively unaffected by imagese.

A thresholding on the gradient magnitude is pertxirbefore the voting process of the circular
Hough transform for removing of the 'uniform intépsimage background. So pixels with gradient
magnitudes smaller than gradient threshold arecansidered in the computation. Also for this
method a range of radius is needed to tackle éifiteiris radius.

The result from Hough transform is an accumulatoray in which higher values represents
areas with the occurrence of circles in image wpRcific radius. To build the accumulation array
is need to compute the gradient and the gradieghinale of the selected eye region. It is the first
derivative of 2D image. For pixels whose gradiemtgnitudes are larger than the given threshold
are created the linear indices, as well as thecsiibs. The accumulation array of the image
consists of the gradient magnitude of the image imdinear indices. Fig. 5 shows all steps of
circular Hough approach.
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Fig. 5. Example of a) accumulator array, b) candidatesrimboundary, c) results from iris detection

5. Testsand results

Accuracy of both methods integro - differential Xnén the figure only indiff) and circular
Hough transform for iris boundary detection haverb&sted and compared in MATLAB. Tests are
based on comparison between detected and real egnteadius of iris. Real position of center and
length of radius have been defined by user witltipta of circle on iris boundary into the each
image from set. There is obviously included infloef human factor in the phase of marking, so it
is impossible to get fully objective results. Foistreason set of eye regions have been created. Th
set includes about 400 left and right eye regiogiected from face images, which have been
captured with infra-illuminated camera from 3 p&1soSize of eye images (about 60x60 pixels)
varies depends on face size. Comparison of ceptatsp(real and detected) is done by calculating
of the distance between these two points (Fig. Bajlii are compared as difference between real
and detected radius (Fig. 6b). If values of congmriare equal to zero, circles are the same.
Detection accuracy decreases with increasing aktlralues.

Comparison of center points

T T T T |
— — indiff

L%

]
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=
g Hough H
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20 25 30 35 40 45 50
Images
Comparison of radii
g 2 T T T T T T T T I
E — — indiff
= A Hough
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w
=
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I
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Fig. 6. Example of accuracy testing for both methods eeantd radius comparison

=
(5]
—
=
—
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Tab. 1 shows all results obtained from tests. Ftferént conditions the data are reported
separately for left and right eye because thereevgeme differences in image lighting. Average
percentage values are presented for all casestdtidd center is outside of real circle thereis 0
and from center to radius 100-0%. When radii argagghen accuracy is 100%, and radius higher
or lower than half of reference radius accurac@%s Average processing time is also included to
compare performance of both methods. This timeaisly depends on PC configuration (in our
case was Intel C2D 2,2GHz) and MATLAB (2009b) pbaisies.
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Test conditions Center comp. [%] Radius comp. [%] Proc. time [ms]
Indiff | Hough | Indiff | Hough | Indiff| Hough
centered iris righteye| 91,4 94,1 97,7 88,5 278 34
left eye 92 86,4 93,1 96,4 292 30
different radius righteye| 91,6 80,1 93,9 84,9 35p 47
left eye 94,7 83,9 94,5 81,1 344 43
eye movements righteye| 91,5 85 93,9 89,1 272 36
T left eye 89,3 83,7 94,5 90,9 250 34
with eyeglasses righteye| 71,9 40,85 81 79,6 274 43
1 left eye 59,6 51,9 80,9 77,6 271 40

Average values 85,3 75,7 91,2 86 291,6 38,9

Tab. 1. Results from comparison between user marked atetteée center and radius in multiple images

6. Conclusion

From results of Tab. 1 is obvious that both testethods are very good usable for detection of
iris boundary. In the first test condition with ¢ered iris in the eye was almost equal accuracy for
the methods. Second test shows that Hough appisanbre sensitive to change of radius size in
images so more specific radius range is neededbdtier results. In third condition where were
images with non-centered iris both methods havet lWwer accuracy because iris affects its shape
in the corner of the eye what complicates detecpoocess. The last test was aimed to testing
ability of the methods to detect iris in eyes cedewith eyeglasses significantly affected with
specularities from camera infra-illumination. In tlhomethods were specularities suppressed
(chap. 2.1). Better detection ability in this cds&s integro-differential approach; overall this
method has better results in all conditions. Hoagproach has advantage in shorter processing
time what is about 10 times less than in casetefjno-differential approach use. Higher processing
time can be reduced with reduction of selected icatels through changing of threshold value.
Based on these facts integro-differential approacpreferred for template acquiring application
because accuracy is more important than procetsiieg
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Abstract. This contribution deals with the issue of synthedi speech. It introduces principles and
approaches of creating this type of speech. Intiatdithe paper also focuses on the basic methnds a
techniques used to assess the quality of syntltbsiaeech. Finally, this article also offers shagroiew of
relevant experimental studies discussing issudsi®kind of speech and its quality assessment.

Keywords: synthesized speech, synthesizer, text-to-speestbrsyg, quality assessment.

1. Introduction

Nowadays, synthesized speech achieves massivasecos interest in the case of development
and utilization. The reason might be the fact, thp¢ech is the most natural human form of
communication and therefore there are efforts ta® human voices. Systems used for speech
synthesis offer wide range of utilization, for exaienin a place where other way of communication
can not be used or in the human computer interacsigstems involving higher number of
modalities. Therefore the synthesized speech idemmgnted in many applications of daily life,
where this kind of speech replaces real human gpe@ke synthesized speech is mainly deployed,
for example in systems providing reports contairfiregjuently changing and routine information
(weather forecast, timetable), in systems offedifierent dialogue situations (games) or reading
various scripts (SMS-reader, e-mail reader). Tla@n is to make this part of communication
available for people with some disabilities, sushvasually handicapped people or people with
dyslexia. This can be the reason, why we shouldl wli#la synthesized speech, transmitted through
telecommunication channel and its quality assessmen

This paper is organized as follows: Section 2 prissesynthesized speech in general. In
particular, the paper describes the principlesyattesized speech formation and brief comparison
between quality assessment of synthesized speechatuarally-produced voiceSection 3 shows
short overview of relevant experimental studiesculsing the issues of quality assessment of
synthesized speech. Finally, Section 4 concludegptper.

2. Synthesized Speech

2.1. Principles of creating synthesized speech

What does it mean synthesized speech? Synthegeedlsrepresents artificially made speech,
i.e. given text utterance spoken by computer. d¢résated by unifying pieces of speech, recorded by
speaker and stored in speech database. These sy@temlso termed as speech synthesizers. They
are based on transformation technology calledttespeech systems (TTS). In order to realize this
transformation, TTS consists of many algorithms anddules. Figure 1 shows schematic
representation of text-to-speech system.
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Fig. 1. Schematic representation of text-to-speech sy6tais).

In principle, functions of the TTS system can béd#d into the following parts:

» Text analysis (normalization) — characterizes agislyf the text, which is separated into
sentences. Numbers, abbreviations, symbols araaeggppby their own word transcription,

» Phonetic analysis — transforms the text to voit®femes),

» Prosodic analysis — implements prosodic languageackeristics, such as melody, speaking
rate, volume, emphasis, pauses, accent, etc.

» Synthesis of the speech — generates speech signalgiven sequence of prosodic modified
phonemes.

Nowadays, there are three different approachedadaito create this type of speech. The
currently most widely used of them éencatenate synthesighich is based on combining short
speech strings to form a longer one. Output of #ysthesis is the most naturally sounding
synthesized speech. There are three main typesmufatenate synthesis: unit-selection synthesis
(uses large database of recorded pieces of spgedas diphones, words, etc.), diphone synthesis
(uses database all diphones finding in individaabluage) and domain-specific synthesis (database
consists of recorded words and phrases). Othepapprisformantsynthesiswhich is based on the
fundamental frequencies of amplitude spectrum aferdSystems deploying this synthesis generate
artificial, robotic sounding speech, which can rm@ confused with natural speedhinally,
articulation synthesisrepresents new approach, which deals with stramgimhan vocal track
imitation, i. e. overall speech generation procébss approach has been poorly investigated, at the
cost of its complexityDefinitively, synthesized speech should be indgtishable from the human
actual speech. It should characterize the mosthielicopy not only in case of quality as well as in
speaking style. There are efforts to ensure thathegized speech will be the most natural, not
fatiguing, not monotonous, and does not make affaith respect to listening or comprehension
[12].

2.2. Quality assessment of the synthesized speech

In principle, the methods designed for assessieggtrality of naturally-produced speech can
be also applied for assessing the quality of syitleel speech. Naturally, there are some limitations
and modifications linked with their application dlifferent kind of speech (e.g. accuracy, etc.).
Those methods can be divided into two growgodajective methodsndobjective method<Quality
of degradation of speech signal in caseswlbjective methods evaluated statistically. Method is
based on opinions of group of test subjects (ait |24 people), who listen to given samples and fill
out the questionnaire presented in Recommend&fioAT P.85.This Recommendation is defined
for subjective performance assessment of qualigpekch voice output devices. Subjects are asked
to express their opinion using 5—point opinion ecélU-T Rec. P.85 recommends the following
rating scales: overall impression, acceptancenisg effort, comprehension problems, articulation,
pronunciation, speaking rate and voice pleasantessessment is based on rating MOS (Mean
Opinion Score). MOS represents the average valapeesenting opinions of testing subjects
expressed on the 5-point quality scale varied flmad (1) to excellent quality (5). The Speaking
Rate uses 5-point scale varied from too slow (Iptofast (5) and the Acceptance uses only 2-point
scale (yes - no). Each sample is played twice th eaubject. In first phase subjects answer
guestions on the information finding in sampleg.(&:ain number, price the item). In second phase
subjects are asked to assess the speech quahty oise or more rating scales. For assessing the
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quality, two types of questionnaires, namely tygmtelligibility) and Q (quality) are used. Even
though that, this method is criticized for its dsomings; it is still frequently used [4].

In general, the quality of synthesized speech &uated in terms of intelligibility (how well
the listener understands given samples) and naassl(overall speech quality assessment). SUS
(Semantically Unpredictable Sentences) belongsh¢ogroup of famous intelligibility tests. The
semantically nonsense sentences with correct syar&ypresented to subjects and their task is to
correct the presented sentences. Each utterang#ayed only once. The most widespread
naturalness test is MOS see details above (ITU-G. ReB5). Other example of them is Paired
Comparison test (PC), where each sample in twantiis presented to subjects. Listener task is to
choose one, which he prefers.

Finally, objective methodare based on the model of human perception. The finafesis
computed by mathematical model, which predictsghality of the speech signal perceived by a
user. At this moment, there are not standardizedletsofor objective quality assessment of
synthesized speech. However, there is ongoing r&seéaaling with this issue, e.g. work presented
in [6]. On the other hand, there are also ongoifigrts to verify whether the existing models
designed to assess the quality of naturally-prodispeech, like PESQ (Perceptual Evaluation of
Speech Quality), P.563, ANIQUE+ (Auditory Non-Irgrue Quality Estimation Plus), are capable
to predict the quality of synthesized speech teréain degree [7-10, 13].

3. Overview of the studies dealing with quality of synthesized speech issues

As mentioned in the previous section, nowadayshe gynthesized speech research area is
tendency to verify ability of the models designed évaluating the quality of naturally-produced
speech and apply them to evaluate quality of switbd speech. In order to realize this, many
experiments were performed. Basically, the studasbe divided into three groups. First group of
articles investigates subjective quality assessmespecially the accuracy and reliability of
approach defined in ITU-T Rec. P.85econdly, the next group contains articles compatire
behaviour of objective models (like intrusive PES@onintrusive P.563) with subjective
assessments when the synthesized speech is deplyadly, there are also available studies
dealing with the impact of various speech quahtpairments (like noisy-type degradations, low bit
rate codecs, etc.).

Authors in [1-3] investigated subjective assessnoéiguality of synthesized speech. In [1], the
approach presented in ITU-T Rec. P.85 was compuai#id other available methods (test of
intelligibility (SUS) and test of naturalness (MQ$)r evaluation of text-to-speech systems. Their
aim was to investigate, whether this approach ples/ithe better performance than SUS and MOS
test. In particular,the reliability of this standard for evaluation t&xt-to-speech systems was
investigated in [2]. Authors monitored how the risngkof TTS is changing across different text
genres and listening sessions. Outputs were coihpai pair-comparison test, using above
mentioned aspects. In [3], the authors have cordpaaturally-produced speech and synthesized
speech with respect to type of the speaker (m&male) and finally have observed gender
stereotyping effects.

The investigation of behavior of objective modeds e found in [5-9]. In [9], model PESQ
was applied to assessment of quality of synthesspadch. Authors concluded tHEEESQ model
can be used for evaluation of synthetized speeithput subjective tests. On the other hand, PESQ
can not be used for small size of diphone samplée. behavior of model P.563 in case of
assessment of synthesized speech is described8n1B]. Based on the results presented in [8],
P.563 is better for predicting impact of transnaasthannel on quality of naturally-produced voice,
but it has lower accuracy in prediction of the @llevoice quality. Further, P.563 achieves low
correlation with subjective quality ratings for $iyaesized speech (especially in case of female
synthesized voices [5]). In [11], Sebastian Moeflezused on the following issue: whether the
effects of overall amount of degradations causedragsmission channel is similar in case of
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synthesized speech in contrast to naturally-prodispeech. The investigation was focused on e.g.
noisy-type degradations, which affected the qudldth synthesized and naturally-produced speech
in the same amount; and on low bit rate codecschvhiad a bit different impact on the quality.
Additional results can be seen in [13]. In [10} @huthors also compared the results from various
auditory tests with the predictions provided byethrsingle-ended models (P.563, Psytechnics,
ANIQUE+) using naturally-produced and synthesizett®s. The samples used in this study were
transmitted through different telephone channedsngs impairments as used in study published in
[11]). They found out, that these models provid&idct correlation with results of auditory tegts i
case of particular experiments.

4. Conclusion

The paper gives a brief overvieaf assessment of quality of synthesized spe&eglo basic
principles of the quality assessment have beerodotred namely subjective and objective
approach. In addition, a overview of the curreatesbf-the-art of synthesized speech research has
been described, summarizing the experimental suiheestigating performance, accuracy and
reliability of existing approaches and models (rhaidesigned for evaluating the quality of
naturally-produced speech) to evaluate the quafigynthesized speech.
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1. Introduction

Scheduling problems arise from the fact that the time is in the present one of the most valuable
resources. These problems and their solutions play an important role in supplying, pruduction,
distribution, transport, information processing and communication.

By words ‘‘scheduling problems’’ scheduling theory means time scheduling problems in which
only time matters. But a lot of scheduling problems in the present are actualy time-space scheduling
problems even though this term is not used when referencing them. These problems are specific
in the way that subjects of scheduling are distributed in some kind of network infrastructure and
for scheduling to take effect they have to be transfered through this network. From this network
arise additional constraints that has to be taken into account (network transfer time, network capacity
constraints, etc.). Time-space scheduling problems can be found in the production (scheduling of
assembly lines or centres with commodities moving between them), transport (train, bus, metro
schedules), computer networks and systems (scheduling in distributed and Grid systems), etc. These
problems are usualy very complicated and they have to be decomposed into smaller problems and
solved independently. Problems become even more complicated when models with multiple criteria
are introduced.

2. Scheduling problems

According to the Pinedo [7]: ‘‘Scheduling is a decision-making process that is used on a regular
basis in many manufacturing and services industries. It deals with the allocation of resources to tasks
over given time periods and its goal is to optimize one or more objectives.’’

In classical scheduling theory, scheduling problem is usually formulated as follows:

Let us have three sets: set 7 = {.J1, Jo, ..., J, } of n jobs (set T of tasks), set M = { My, My, . . .,
M,,} of m machines (set P of processors) and set R = {Ry, Rs, ..., Ry} of s types of additional
resources. Scheduling, generally speaking, means to assign machines from P and (possibly) resources
from R to jobs from J in order to complete all jobs under the imposed constraints. There are two
general constraints in classical scheduling theory. Each job is to be processed by at most one machine

177



at a time (plus possibly specified amounts of additional resources) and each machine is capable of
processing at most one job at a time. [4, 2].

Such an assignement is called a schedule S. A feasible schedule satisfies all the imposed con-
straints. There exists usually more than one feasible schedule for a scheduling problem. Quality of the
schedule is measured by one or more objective (criteria) functions f(.S). Optimal schedule is the one
with the best value of objective function. When there are multiple objectives such schedule is pareto
optimal.

In the 1979 Graham et al. [4] intorduced classification of scheduling problems. Classification was
extended to cover more classes of scheduling problems through the years and is used in the present. It
contains three greek alphabets: a, 3, 7.

o - defines characteristics of machines used. Main classes are:

o} - single processor
P,Q,R -identical, uniform, unrelated parallel machines
G, J, F, O - dedicated (specialized) machines (general shop, job shop, flow shop, open shop)

3 - defines characteristics of jobs (preemption, resources, precedence, release date, processing time,
deadline. sequence dependent setup times, batch processing ... )
~ - determines objective function used (Crraz, Limaz, Y Cis > Liy Y w;Ci, > w; Ly)
For more information regarding scheduling classification see [7, 2, 3, 4]

3. Time-space scheduling problems

There is no explicit definition of time-space scheduling problems in literature. In a general
meaning, nearly all scheduling problems can be formulated as time-space scheduling problems. The
reason is that jobs and machines are distributed in some area and jobs have to move between machines
in this area to be processed by them (or vice versa).

In the narrower meaning, time-space scheduling problems are those, in which such movement
creates another constraints like movement time that significantly influences objective function, transport
capacity constraint etc. According to this meaning time-space scheduling problem can be formulated
as a scheduling problem with jobs or machines moving on a network and additional constraints arising
from the network limits.

Such a network may be a road, railroad or water network, but also computer network, phone
network etc. The network has its constraints (throughput of the edges or nodes, orientation of the
edges, etc.), that have to be satisfied. Transportation on the network produces an additional time
constraint, that may vary according to the situation on the network. These additional constraints have
to be considered otherwise unfeasible schedules couuld be produced by optimization process.
Example: (School and university schedules)

One of the classical scheduling problems is the problem of creating a schedule of school classes.
Elementary and secondary schools usually arrange their lessons in one or two buildings that are near to
each other. The time needed to move between the classes is usually less than 10 minutes. Therefore
this time can be included into the schedule as a fixed 10 minutes block. In contrast, universities may
own much more buildings that can be quite distant. Therefore the transfer time between the buildings
has to be taken into consideration when creating a schedule. We can model this problem by a complete
graph with nodes representing buildings and weight of edges representing number of unit time blocks
needed for transportation between buildings.

Time-space scheduling problems occur in transportation (vehicle routing problems, railroad timeta-
bles, regional bus timetables, ...) [6, 9], in production (production with transportation, production
centres) [8, 5], in computer systems (routing data streams, distributed and grid systems with data
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transfers) [12, 11, 10].

The Graham classification of the scheduling problems introduced in section 2. is not appropriate
for the classification of the time-space scheduling problems. Knust[5] in his PhD thesis extended the
classification so it can incorporate also scheduling problems with transportation, but this extension
covers only part of time-space scheduling problems.

4. Time-space scheduling problems in Grid systems

The Grid can be viewed as a sytem that unites widely distributed computer resources connected
by network infrastructure (LAN, WAN, Internet) so the users of the system will see it as seamless,
integrated computational and collaborative environment. The users interact with the Grid resource
broker to solve problems, which in turn performs resource discovery, scheduling, and the processing
of application jobs on the distributed Grid resources[1].

Time-space scheduling problems occur in the data Grid. The Data Grid provides the service
of processing large datasets. Because of the large data beeing transfered, the transfer time and the
bandwith constraints of the network need to be considered when scheduling in the Data Grid. Data
Grids are commonly used by communities of researchers in domains such as high-energy physics,
astronomy and biology.

The Data Grid can be viewed as a set of datasources (data nodes) that provide datasets required by
the jobs submited to the Grid, a set of computional nodes that will be executing submited jobs and a
computer network that interconnects data nodes and computional nodes. One node can act as a data
and computional node at a same time. A set of jobs has been submited to the Grid in a specified time
interval and has to be scheduled in the Grid. Each job requires a subset of the datasets to be transfered
to the computional node at which it will be executed.

The Grid scheduler has to assign each job to a computional node that will execute it. For every
dataset that the job requires, the scheduler has to determine the data node that will be used to transfer
the dataset to the computional node. If a job consists of a set of operations. Every operation of the job
has to be scheduled in the manner mentioned. Also precedence requirements of the operations have to
be met. The scheduler has to create the best assignemnt according to the selected criteria.

When modeling the scheduler of a Data Grid system certain considerations that affect the com-
plexity of the model have to be taken into account:

— Data transfers will highly influence the overall schedule therefore the data transfer times have to
be incorporated into the model.

— Do all the required datasets have to be available at the computional node before the execution of
the job begins or can some datasets be transfered as a streams during the execution?

— Will a data node be considered occupied during the tranfer of a dataset to a computional node or
can more datasets be transfered simultaneously from the data node?

— Will also decrease in transmision rate from the data node be modeled, while there will be multiple
transmissions from the data node?

— Will a computional node be considered occupied during the dataset transfer to the node or will
simultaneous execution of scheduled job and transfer of datasets for the next job be modeled? If
the second case, will the decrease in computional speed of computional node be modeled?

— Will the decrease of the network throughput be considered when transfering multiple datasets at
the same time through the network?

— Will jobs be scheduled at their arrival to the Grid system (online scheduling) or will all jobs
that will arrive during a spacified time interval be scheduled at the end of the interval (batch
scheduling)?
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S.

Conclusion

By words ‘‘scheduling problems’’ scheduling theory means time scheduling problems in which

only time matters. But a lot of scheduling problems in the present are actualy time-space scheduling
problems even though this term is not used when referencing them. This paper formulates the term
time-space scheduling. It demonstrates the differences between the classical and time-space scheduling
problems. At the end of article time-space scheduling problems that occur in Grid system are presented
and the problems that have to be considered when modeling such a problems are formulated.
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1. Weighted Round Robin

Weighted round robifWRR is the foundation for a class of queue schedudiisgiplines that
are designed to address the limitations offai queuing(FQ) andPriority queuing (PQ)models.
WRR addresses the limitations of tR@ model by supporting flows with significantly difent
bandwidth requirements. WilWWRRqueuing, each queue can be assigned a differecengage of
the output port’s bandwidthWRRaddresses the limitations of the stf€ model by ensuring that
lower-priority queues are not denied access toebudpace and output port bandwidth. VW#RR
gueuing, at least one packet is removed from eaehaduring each service round.

In WRRqueuing, packets are first classified into varieesvice classes (for example, real-time,
interactive, and file transfer) and then assigned tqueue that is specifically dedicated to that
service class. Each of the queues is servicedrauad-robin order. Similar to stri®Q andFQ,
empty queues are skipped. The packet is taken $emviced queue into transmitter and then it is
sent bit by bit through output port. A rate of spatkets from transmitter is given by bandwidth of
output port. The priorities called “weights” ares@med particular queues. The weight determines a
number of bytes which can be transmitted from quiueng the service round. If a cumulate sum
of transmitted packets exceeds the weight, anyr githekets are not taken from queue within the
service round. Therefore assigned weights deterndiis&ibution of total bandwidth among

particular services classes.
I a packet in the
queun?

YES Reset the byte couter of
tha front

O——»{ Jump to the next queus

YES

Add packet size to the
current value of the queus
counter

-_configurable number of bytes?

Fig. 1. Flow graph of WRR which send more packet from gqueuring its service
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2. Analytical model of WRR

MechanismWRRcan be modelled using different ways, similarlyotiser QoS mechanisms.
This section show, how Markov’s chains can be uUsedhis purpose. For the sake of simplicity,
model with infinite queues is assumed here. The igot find an estimate of the mean response
time for packets of particular queues. It is impattperformance measure. The methodology of
calculation is based on obtaining average servitensities for packet of particular queues. The
final formula is not quite exact, but it gets scifint result relatively.

2.1.Basic terms

Necessary conditions for usimdarkov’s chainsarePoissondistribution of packet arrivals and
exponentialdistribution for service time. Thus &(x) denotes the number of packets that arrive
during any time interval into thieth queues of lengtk, the Poisson distribution of packet arrivals
is given by

PrlA(x)=n] =()I';]—)I()ne‘”kx. (1)

Parameteliy is intensity of packet arrivals into tiketh queue and is measured in packet per
second. Compared to original, packets are notrmdtesd bit by bit but as a whole. Time of packet
in transmitter (interval between selection packetsansmitter and his transmission on output port)
is given by packet size and it is calletvice timelt has the exponential distribution for Markov’s
system Thus service time for packet-dih queudy with meanl/ u is given by

Pril, <x] =1 —e™#*. (2)

whereyy is service intensityfor packets ok-th queue. The measervice timefor packet ofk-th
gueue is an inverse of service intensity and redenoted ag;.

=1/ Mk- (3)
Waiting timeW is the interval from the arrival time of packet feth queue to the time when its
transmission is started. In other world is the total time of packet in the queBsponse timé
is defined as the time interval from the arrivaidi of an arbitrary packet férth queue to the time,
when the packet leaves the system after the transg finished. The response time consists of the
waiting time and the service time.

Packet taking probabilitypx determines the probability of taking packet frdath front
immediately after completion of a packet servitaldtermines the allocation of different amounts
of bandwidth to different service class. E.g., & Wave configured 3, 2, 1 packets respectively for
service of particular classes in one service ropadket taking probabilities would Ipg=1/2, p, =
1/3, ps = 1/6. We havep, = (1 - p1) in considered two-front system.

2.2. Transition graph

A state of considered system is given by threexasdé,i,j), wherek ={1,2}, i={1..L,} and
j={1..L>}. k determines queue, that packet is actually tramsdyitdeterminesiumber of packets of
first queue ang the number of packet of second queue that arellcin the system. A value of
state is determined by probability that systemrmishis state. In further text, only the steadyestat
probabilities are considered. If system can paemifone to another state, a transition exists
between these states. Value of transition is deteanby the mean intensity of arrivalk) or
departure 4). All possible states of system and transitionMeein them can be represented by
transition graph
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Fig. 2. The transition graph of WRR with two queues

2.3.Solution

To find the probability generating function for t&s in Fig.2 applying method in [4], it is not
possible. Any types of cuts don’t lead to solutiofiserefore it is necessary to simplify the model.
The simplify lies in the fact that we don’t distingh type of transmitted packet. Hence is needed to
define a mearservice intensityf all packetsin modely. It can be shown that fqor applies the
following:

p=—rk @

oA+ P,
The neglecting of recognition of a transmitted dclkesults in a simplification of transition graph.
Let
K =pH (5)

is service intensityor packet ok-th queue, if all fronts are nonempty. Since entpigues iIlNVRR
are not serviced and they are skippadis service intensitfor packet ofk-th queue, if onlyk-th
gueue is nonempty. The graph in Fig.3 correspomdisese facts.

2 ] W2

Fig. 3. The simplified transition graph of WRR with two ques

However such simplification does not lead to thé&utsan either. Thus it will be necessary to
simplify the model more. The simplification will deased on a division transition graph in Fig.3
into two transition graphs which correspond to tMiM/1c queues. Further efforts lead to finding
appropriate service intensities for these queuese® on the statements above, it can write for
them:

lulA =@~ nzo)luf LT, (6)

A=@Q-7m s+ Ut
where Hy = Q= )u; + (7) 1o

andr,o are probabilities, that first and second queuesarpty, respectively.
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The probability of empty systeMM1w is given by:
m=01-p)=1-A1u (8)
Therefore we get fog,*andy;

= H APl + A+ A DU PUH ~ P ) 9)
' Hy (A= 14, (P A, + P

a M (AP + AP+ AP~ DU~ PR

H (10)
i 1 (A, = 1,)(Po, + P
At obtained intensities it can be looked as ats#®ice intensities iMM1oo queues.
Response tim@) for system MM is given by:
1
T="—
=y (11)

After substituting " (£') into ¢ and A (4,) intoA, we obtain the estimate ofsponse timéor
particular queues finally.

_ M (A= 1 )P+ PH) (12)
(A, P + AP+ AP~ PR~ PR UD) AR A T ) PY + Y ),

1

— H (/]2 _:uz)( P, + pjﬂz) (13)
o (A, + AP+ A PLE,= DU~ PR U)= AR (A s PY + Y,

2

3. Conclusion

This paper show, how can be modeled the queuingpamezm WRR using/IM1x queues. The
final result of the paper is formula for responiseetof packets of particular queues. For the sdke o
simplicity are assumed only two infinite queuesehérhe obtained result will be compared with
result of simulation in a further research. Sinleis imodel accepts skipping of empty queues, it
should get better results than model in [8].
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Introduction

Not only marketing workers, managers of variousndsa and manufacturers of various
products, but also the entire political and ecomaniife pay attention to the 21th century's
consumer and his/her behavior.

From a macroeconomic view, the consumers' demandoods and services is the driving
force of the economy which accelerates investmamndsinfluences the entire market environment.
Therefore, the effort of producers and traders Ehmainly focus on supporting customers' needs
and purchasing goods and services, recognizing teferences, behavior, and optimizing
purchasing conditions for them.

The digitization process and development of newntetogies, in particular the internet as the
global phenomenon and interactive media, bring @tons and opportunities in this direction
changing the functioning conditions of the mark&tisonment in a great extent.

From individual activities of the domestic tradetail represents an environment which is
perceived by the customer in the most sensitive . wAggarding this issue's extent of
implementation of innovative technologies in ret#iis paper deals with selected forms of new
technologies introduced in retail.

1. Retail Store as a Consumer's Point-of-Purchase

Retail functions as a mediator between goods amdcss, and end consumdRetail sells
goods to end consumers and represents the lagtameection that ensures that the good leaves
the circulation sphere and enters the end consumpsphere. The greater part of retall
transactions is performed in retail stores whictpnesent the basic business operation Unit.
A retail store is equally a consumer's point-ofghase. From this point of view, the retail store ca
be evaluated as an attractive sphere of influemcthe end consumer. It is a place where in-store
communication and presentation of specific prodoctisrands is performed as well it is a medium
to gain and retain customers for retail chains. ddvecept of shopper marketing is built on the same
grounds which presents the store as a communicatezhum with the customer.

! Own translation; see VIESTOVA, K. 200eéria obchoduBratislava, Sprint vfra, pp. 46-47. ISBN 80-88&RB 1.
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The enlargement of market supply may be perceiged significant global factor influencing
the purchasing behavior of consumers — i.e. stommgpetition fight, market fragmentation, as well
the financial crisis. The consumer is aware of H@s/importance in this greatly competitive
environment which leads to loyalty decrease andiypaational and selective approach to choose a
particular product or brand. Today's consumer mateling and busy, therefore, s/he expects that
the point of sale will make their decision to puask a product easier for them. Simple availability
of goods is the main consumers' requirement whechpsing. The current purchasing behavior of
the consumers is characterized by the followingaiées:

=  68% of the total number of purchases is unplanned,;
=  70% of the decisions on choosing a specific braadvaade right at the point of sale;
= Only 5% of the customers are loyal to a respediraad.

Various innovative technologies are being graduathplemented in order to improve the
quality of purchasing and promote retail sale. Ehéschnologies can change the existing
functioning, organization, and perception of pugthg in a revolutionary way. Thus we may talk
about modern information and communication techgie® which provide efficient data and
information transfer, process, and storage in cario® with automatic identification

Regarding the extent of this issue, the followragts are devoted to selected forms of modern
innovative technologies in retail.

2. Introduction of Selected Information and Communicaion Technologies in
Retalil

The current consumer is confronted with numeroabkrtelogies in retail. Some of them, such
as automatic identification systems through cotgastscanning of goods (RFID) or self-service
cash registers, are employed in practice. Howentbers are just being introduced — digital price
tags, Digital Signage technology, or NFC paymecitelogies.

2.1.Digital price tags as a medium in retail

The digital price tag, or electronic shelf tagarsother innovation besides the self-service cash
registers in the field of retail sale. The digipaice tag itself reflects a natural developmenticivh
means that paper is gradually replaced with digietiia in almost every field.

The consumers can find all the information on thgital tag as they are used to on the paper
tags. That means that the deposit amount on botdegxample, will not be omitted. It can be
assumed that gradually the prices of individualdpiis will be distinguished in colors, e.g.
discounts of particular products will be red.

Straightaway there are some advantages of thegal gigce tags:

= Automatic system changes of prices of most of tleelycts in the store,

= Considerable increase in work efficiency of comess checking and price updating,

= Option to introduce discounts at the end of the l@apressing one key button,

= Display of stock condition of individual productiily/weekly sale, facing.

However, the consumer might come across some diséayes as well:

= Risk of using simple display which can significgnttecrease the legibility of
information,

= Significant initial investment into terminal, systeof aerials, transmitters, and last but
not least electronic tags.

2 DELOITTE. 2007Shopper Marketing Study: Capturing a Shopper’ sdyliteart and WalletDeloitte Development
LLC.
3 SIXTA, J., MACAT, V. 2010Logistika - teorie a praxeBrno, Computer Press, 261 pp. ISBN 80-251-0573-3

186



2.2.Digital Signage technology in retail

The Digital Signage system presents active and rdi;&OP (Point of Purchase) and POI
(Point of Information) solutions not only for rd&ilnformation or advertisements are in electronic
form — e.g. mainly electronic poster, store salelguor flat screen projection.

The goal of this information and communication teabgy is to deliver targeted messages to
specific locations at specific times. It enableseact immediately on the actual clients’ needs and
synchronize direct sale with the actual running gaigns.

A content management server together with a cemteslsage and administration of the entire
digital signage network are the key functions @f digital signage. The played content is defined in
playlists. These playlists are created in a genesagl for the entire network, its individual parts,
media players for particular individual digital sape (e.g. There are situations where there are
many media players at one place and, of coursey rdeplays. In such cases it is necessary to
structurally modify the content and correctly hamze the point of sale with the digital signage
content).

The asset of this technology consists in:

= Increasing the value and efficiency of communigatioth the consumers,
= |ncreasing the marketability of the presented pctglby tens of percents,
= Creating new sources of revenues (to be used alsal{ertisements),

= Allowing implementing “tactical marketing”.

2.3.Contactless credit cards

The PayPass technology is becoming one of thetlatest important trends in the field of
payment operations in retail. This new technolegables to pay for the goods and services
comfortably and fast by a simple tap of paymentlaar a point-of-sale terminal reader. Although
this technology appeared in the world in 2006, @isvintroduced in Slovakia only two years later
and it has been more intensively promoted on theva®l market on the turn of 2010 and
2011thanks to an extensive advertising campaigihdylovak bank sphere.

Many banks such as OTP, VUB, and UniCredit Bankehawme together with the Slovak
capital to introduce such contactless cards anacleed the Bratislava city card using the
contactless PayPass technology. However, only #@sedents with a permanent residence in
Bratislava can receive this card. They can use dhrgl for contactless payment for goods and
services, withdrawal from ATMs, public transpont tickets to cultural or sport events.

MasterCard and Visa are the main supporters oftéleisnology. Their main task is to increase
the interest and use by retailers through termmsthllation. Currently approximately 500 stores
use the contactless payment system in Slovakia.

Advantages of launching for the consumers:

= PIN number is not needed as well there is no nesgyh the bill,

= The payment is executed within 5 seconds,

= Data are protected by a chip technology with tlglést level of cryptography.
Advantages of launching for the retailers:

= Speedup of customers' ordinary shopping,

= Higher safety and lower costs on cash handling,

= A competitive asset tool for the retailer,

= A store's image building tool,

= Dealing with a larger amount of customers at threesame,

= Creation of a new customer profile — contactlesd oaners.
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2.4.Mobile payments

Contactless mobile payments are based on the uselafe/ cell phones to pay for goods and
services. It is an automated system of micropaysieased on SMS. The whole transaction will be
included in the invoice or will be withdrawn frore credit. After the SMS is sent with a key word
generated by the system, an SMS confirmation osetiéed payment for goods or services will be
delivered in a few seconds.

A monthly limit is set for € 150, including VAT, peach customer, i.e. one telephone number.
Micropayments for goods and services can be chaxggbdch predefined price levels from € 0.15 up
to € 20.00, including VAT. This service is availabior customers of all mobile operators in
Slovakia.

Conclusion

Information and communication technologies preseninseparable part of today's world and
their continuous development fundamentally chartges form. Their development in retail as a
mediator of goods and services to the end consubrgrgs new opportunities to all participating
market entities. From retailers’ point of view, sleenew technologies are considered as a driving
force of the competitiveness thanks to process misma, greater cost efficiency and transparency
of control processes, speed of operative reactaiog to market demands, image building in a
relation to the consumer.

A complete replacement of in-store sale with onligale is a highly discussed topic
and presents potential risk. Against all advantagfesnline sale, a standard department store will
not disappear since nowadays stores represennhothe fulfillment of basic needs of purchasing
goods and services, but also certain relax.

The implementation of the abovementioned innovateehnologies is influenced by the
economic crisis and initial investment demands.oAlse extent of their acceptance from the
consumer's side is questionable. However, theireldpment and functioning for retail is
indisputable.
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Abstract. There are many applications of wireless sensavarés that collect and disseminate sensitive and
important information. In order for many implemeidas of these applications to operate successfilig
necessary to maintain the privacy and securityhef transmitted data. This paper considers security
protocols used in ZigBee Networks. It describesgpssive security architectures and authentication
mechanism.
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1. Introduction

ZigBee is an industrial consortium, which was desd) to build a standard data link
communication layer for use in ultra low power Wegs communications [1]. The members of this
organization came together because they felt tleisting standard technologies were not
applicable to ultra-low power application scendrifz]. The ZigBee network layer (NWK) is
designed to operate just above the PHY and MACr&@pecified in the IEEE 802.15.4 standard.

The main responsibilities of the ZigBee NWK layeclude the mechanisms used to join and
leave a network, apply security to frames and tgdedrames to their intended destinations. The
ZigBee specification also details extra securityvises, including the processes of key exchange
and authentication, in addition to those providedar the IEEE 802.15.4, upon which it is built.
These will also be examined further in the nextieac

The 802.15.4 standard is the IEEE specificationldar-rate wireless personal area networks
(LR-WPANS). Unlike wireless local area networks (MNLs), connections effected via WPANs
involve little or no infrastructure. This is setlbecome the standard communications protocol for
use in wireless sensor networking. Features allmalls power efficient, inexpensive solutions to
be implemented for a wide range of devices. Thennadjectives of an LR-WPAN are ease of
installation, reliable data transfer, short-rangeration, and extremely low cost and reasonable
battery life, whilst maintaining a simple and fleba protocol [3].

2. |EEE 802.15.4 Security

Under this standard, a link layer security protgmadvides four basic security services. These
include access control, message integrity, messagéidentiality, and replay protection. An
application sets its security requirements by isgtthe appropriate parameters into the radio stack.
If the application does not set any parameters, thgmefault, there is no security enabled. Access
control and message integrity imply that this pcotoshould prevent unauthorized parties from
participating in the network. Legitimate nodes dddwe able to detect messages from unauthorized
nodes and reject them. Message integrity protedtigohies that if an adversary modifies a message
from an authorized sender while the message waansit, the receiver should be able to detect the
tampering. To ensure message authentication aegrityt, a message authentication code (MAC) is
appended to each message sent. This MAC is viesradcayptographically secure checksum of the
message [4].
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Computing the MAC requires senders and receiverishéwe a secret cryptographic key, and
this key is part of the input to the computatioheTsender computes the MAC over the packet and
includes it with the packet (using the secret kéyjeceiver sharing the same key re-computes the
MAC and compares it with the MAC in the packetthié two are the same then the receiver accepts
the packet, or rejects it otherwise. Message atittaion codes must be difficult to forge without a
secret key and, resultantly, if an adversary tontgvork changes a valid message or introduces a
phoney message, then it would be unable to comiha&ecorresponding MAC, and authorised
receivers will reject any of their attempts to dgm#he network [5].

The standard defines 8 different security suitee $ab. 1 below. The security suites can be
more broadly classified by their properties. Thestfiof these is the Null suite and provides no
security. The next is encryption only (AES-CTR)|ldawved by authentication only (AES-CBC-
MAC), and finally encryption and authentication (BHECM) [4].

Name Description
Null No Security
AES-CTR Encryption only, CTR Mode

AES-CBC-MAC-128 128 bit MAC

AES-CBC-MAC-64 64 bit MAC

AES-CBC-MAC-32 32 bit MAC
AES-CCM-128 Encryption & 128 bit MAC
AES-CCM-64 Encryption & 64 bit MAC
AES-CCM-32 Encryption & 32 bit MAC

Tab. 1. Security suites defined by IEEE 802.15.4

3. ZigBee Security

ZigBee uses all of the basic security elementheflEEE 802.15.4 standard. In addition, the
ZigBee security specification employs a simpler amified mode of operation of CCM, defines
key types (Master, Link, Network) and describes lsstup and maintenance (Commercial,
Residential) [6].

Additionally, ZigBee provides freshness through tis® of freshness checks. These checks
prevent replay attacks, as ZigBee devices maintaoming and outgoing freshness counters.
Whenever a new key is created, the counters aret.rédis is postulated that devices that
communicate once per second will not overflow tifigishness counters for 136 years [5]. Message
integrity and encryption are also provided underZigBee security specification, the operations of
which are documented in [1] and [5]. Under the &gBspecification, authentication is defined to
provide assurance about the originator of a mes3dus prevents an attacker from mimicking the
operation of another device in any attempt to campse the network.

Authentication is a mechanism whereby the idemtitg node in a network can be identified as
a valid member of the network and as such dateeatitlity can be achieved. This is where the data
is appended with a message authentication code (V@ can only be viewed by valid nodes
capable of decrypting the MAC. Authentication isgible at both the network level and the device
level. At the network level, authentication is asled using a common network key, thus
preventing outside attacks whilst adding veryditth memory cost. Device level authentication is
achieved by using unique link keys between paiiderices [7].

Privacy of data can be vital to the success of n@ye applications that such networks are
currently being used for. Data encryption and nadthentication are the main defences against
attack.
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3.1. ZigBee Security Architecture

The concept of a “Trust Center” is introduced i thpecification. Generally the ZigBee
coordinator performs this duty. This device alloather devices to join the network and also
distributes the keys. There are three roles played:

1. Trust Manager, whereby authentication of devicgsi@sting to join the network is done,

2. Network Manager, maintaining and distributing netkvkeys,

3. Configuration Manager, enabling end-to-end secungtyveen devices [8].

It operates in both Residential Mode and Commeiiadle. The Trust Center running Residential
Mode is used for low security residential applica. Commercial Mode is designed for high-
security commercial and safety—related applications

In Residential Mode, the Trust Center will allowvaes to join the network, but does not
establish keys with the network devices. It therefmannot periodically update keys and allows for
the memory cost to be minimal, as it cannot scaille gize of the network. In commercial mode, it
establishes and maintains keys and freshness ceuwitd every device in the network, allowing
centralized control and update of keys. This resmlta memory cost that could scale with the size
of the network [5].

There are three types of keys employed, the M&&gr the Link Key and the Network Key.
Master keys are installed first, either in the dagtor out of band. They are sent from the Trust
Center and are the basis for long-term securitywéen two devices. The Link key is a basis of
security between two devices and the Network kegstle basic of security across the entire
network. Link and Network keys, which are eithestalled in the factory or out of band, employ
symmetrical key-key exchange (SKKE) handshake bmtwaevices [9]. The key is transported
from the Trust Center for both types of keys. Thjgeration occurs in commercial mode, as
residential mode does not allow for authentication.

3.2. ZigBee Security Mechanisms
The main elements of security mechanisms providetigBee are summarized in Fig. 1 [10].

Application (APL) Layer

ZDO Public
Interfaces

| Endpoint 240 | Endpoint 1 I " Endpoint 0
APSDE-SAP ™S APSDE-SAP APSDE-SAP =gy
| |EEE802.15.4

g :
& | defined
APS Security APS Message Reflector E Zi i
gBee Alliance
Management Broker Management § defined
NLDE-SAP NLME-SAP |l End Manufactured
= defined
-™
g Layer
==p Security Message Routing Network i function
Management Broker Management Management E
= Layer
interface

MLDE-SAP MLME-SAP |

m PLME-SAP

| 24 GHz Radio 868/915 MHz Radio

Fig. 1. ZigBee security architecture
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Freshness. Freshness check prevents replay attacks (an attdakm replaying messages).
ZigBee devices maintain incoming and outgoing fnesis counters. Counter is reset when a new
key is created. Devices that communicate once peorsl will not overflow their freshness
counters for 136 years.

Message Integrity. Message integrity prevents an attacker from maatfythe message in
transit. We can use 0, 32, 64 or 128 bits for intggheck. Integrity options allow tradeoff betwee
message protection and message overhead [11].

Authentication. Authentication provides assurance about the atgmof the message. It
prevents an attacker from modifying a hacked detodenpersonate another device. Authentication
is possible at network level or device level. Natwievel authentication is achieved by using a
common network key. This prevents outsider attaskde adding very little in memory cost.
Device level authentication is achieved by usingue link keys between pairs of devices: This
prevents insider and outsider attacks but has higleenory cost.

Encryption. Prevents an eavesdropper from listening to messaigBee uses 128-bit AES
encryption. Encryption protection is possible atwwek level or device level. Network-level
encryption is achieved by using a common network. Kehis prevents outsider attacks while
adding very little in memory cost. Device-level gmtion is achieved by using unique link keys
between pairs of devices. This prevents insider @utdider attacks but has higher memory cost.
Encryption can be turned off without impacting freess, integrity or authentication.

4. Conclusion

ZigBee is designed as a global hardware and sadtvggandard for wireless networking
devices. Its main features are: highly reliabley loost, low power, low data rates and highly
secure. The main focus of this work was ZigBee 8sguwhich is based on a 128-bit AES
algorithm. ZigBee’s security services include methdor key establishment and transport, device
management, and frame protection.
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Abstract. Electronic invoicing (e-invoicing) between compasiin Europe is in raise and broader
development. Companies that implement this new efagteroperability, information service providdtsat
offers new kind of services and countries that adeatheir legislation to support electronic intencpe of
structured electronic invoices, dream about autmma&nd cost-efficiency of companies’ processes and
cross-border invoices. What infrastructure is ndddemiddle sized company to achieve full automatod

rid of paper invoice for real and forever? Is themlly possible and what is the purpose of invdite
enterprise practice? As a result of literatureeevand case studies of business processes in fal amal
medium size companies this article presents inténfrastructural requirements and obstacles inag wf
completely replacing paper-based invoice with stned electronic invoice.

Keywords: electronic invoice, process automation, infragtrad requirements.

1. Introduction

Unlike paper-based invoices, e-invoices providedalla in digital format. Such e-invoicing
offers substantial benefits over paper invoicingllows for shorter payment delays, fewer errors,
and reduced printing and postage costs and, mgsbrtamtly, fully integrated processing. One
distinctive feature of the e-invoice is therefaepotential for automation, especially if the ifroe
is sent in a structured format: e-invoices candregated and transferred automatically and directly
from the issuer’s or service provider’s financiapply chain systems to those of the recipient. Most
of the economic benefits therefore do not arisefeavings in printing and postage costs but rather
from the full process automation and integratimmfrorder to payment between trading parties. [1]

This nice lines from Brussels describes in genetst is overall purpose of e-invoicing and
its’ final goal. Most companies in Europe today édkie possibility to print invoice on the paper
through their information system which can easig improved by printing invoice to the file
respectively to the not-structured PDF format whiln practice digital picture of invoice. Such
digital invoices could be sent over to the custonmercompliance to legislation and security
requirements and companies could benefit from gestasts and printing. Legislation of this kind
is not jet established in all EU countries and eéhare still some unsolved problems. Real benefits
are expected in structured e-invoice which is algptal but readable through the information
systems with known structure and required fieldd syntax. In 2010 EU countries e-invoicing by
unstructured e-invoice (receiving and sendinghiaverage at 8% to 41% [1] of penetration. Real
structured e-invoicing is barely at 5% - 7% [2][3].we exclude some major problems for a
moment such as: legal requirements for e-invoiciabgctronic signatures and time stamps
problems, problems of one unique accepted struaititbe e-invoice (EDI, ebXML, structured
PDF, ...), information service providers legislatiand purpose in e-invoicing for medium and
small companies, return of investment and costngaanalysis of e-invoicing, digital storage for
long term tax audit purposes, cross border invacegnition problems. The one question would be
still open, and that is, does the small and medgire company has adequate information
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infrastructure to support such cause and woulddtidtmake us paper free? What is missing for the
company to do so?

2. Invoice application in business processes and infrastructural requirements

By the definition of invoice — invoice is an apg@lion for payment, issued by a taxable person
or his agent, in respect of the taxable supplyloiog Zero Rate) of goods or services. The
document evidences the amount of VAT that has lbbarged by the taxable person and is used to
support the recipient’s entitlement to VAT recovesybject to rules on deductibility. [4]

What is obvious is that invoice is a document witas more than one purpose. If we try to
research its application we could ask our selfawImany copies would the paper-based invoice be
issued? In normal circumstances that could be efrcopies. Let's see some scenarios for that:

a) Scenario one is simple business transaction fompl@aat gas station where you could buy a
gasoline for companies’ car.

— One copy of original invoice from legal entity isrfcustomer (his accounting office and tax
deduction). You can take it immediately on papehaiMs if you want that they send it to you
as e-invoice in electronic form?

— Second copy is for issuer and his (accounting effind tax payment). E-invoice scenario?

In this simple scenario with payment at scene (@astard) everything is simple and if customer

receives e-invoices, Gas Company could send himigevby electronic means. Does the customer

needs some kind of proof of payment at scene? Dsti@eed paper proof of payment? This was

a simple scenario but what is happening if we uswe@ice in more complex scenario? For example

cross border shipment and invoicing.

b) Scenario two is more complex case of cross bordgmeent of produced goods to another
country. Situation is more complex and invoice Ssued in more copies, for instance in 6
copies.

— First two copies of original invoice are shippedédther with shipment goods. Purpose of these
copies is in transportation to prove the sourcgamids, who is selling what and to whom. Of
course there can be other documents to supporptinmose like dispatch order or delivery list.
But invoice is also doing the thing. One copy istfte shipping company and one for customer.

— Third copy is needed for customs purposes and thedence of trade and customs payments.

— Forth copy is attached to the working / productader to conclude the production process
tracking or to be attached to the customer orddrntarconclude delivery tracking.

— Fifth copy is send trough post to the final customko will process the invoice and finally pay
the goods. Invoice is used for conclusion of hisitbess deal with seller. There is also tax
obligations and long term storage for tax audits.

— Sixth copy of original invoice stay in company ahds processed by accounting office. It is
used as a legal evidence of business deal and itstored and processed for evidence of
obligation of customer to pay us, tax record and a@hligation and long term tax audits
purposes.

For more detail consideration we could concludé tha first two invoice copies, in scenario
two, maybe could be replaced by other documents ascdispatch order or delivery list. In that
case we do not need e-invoice but of course wek hsle paper documents for transportation
documentation. If this would be still e-invoiceartsporters would need a digital form of document.
It is know in large delivery companies to carry gatm computers or smart phone sized logistics
computers with digital documents and touch screéessgn the delivery with no need of any paper-
based document. But it's not cheap and the quesjaioes this kind of technology is common in
all transport companies. Second copy will not bedee with the transported goods, because the e-
invoice would be available in customer warehousdirme and almost instantly as it is issued
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electronically. If invoice is used for the gooddiwery confirmation it is needed in warehouse
storage so that goods can be checked in the protesisnission to the warehouse.

Problems and needs for third copy of invoice ircetmic form are in customs information
system. Customs must use e-invoicing to accepgoads to customs and we also must send the
e-invoice to them prior the transport arrived tstoms check. All paperwork at customs office
could benefit from structured electronic invoicimgsame manner as business parties. This also
requires that customs department, in the state admmdad, receives this kind of documents in
electronic form.

Forth copy is not a problem of high magnitude bseain highly integrated information
systems, (integrated in every common process irtbieleompany that can or should be supported
by information systems, IT support from order tdivaay) the conclusion of production order and
matching it with invoice could be solved internallyinformation system and it is common in ERP
systems that integrate production and accountinggsses. ERP system stands for common word
in use as integrated information system in genarad, not only the original meaning as Enterprise
Resource Planning System.

Fifth copy of original invoice issued as e-invoiethe copy that is commonly known as
“e-invoice” and it would be issued to the custortteat can and wants to receive the e-invoices.
Benefits are great, if he also can process thdretac invoice automatically into his own ERP
system and match the invoice data with his order r@teipt note in his ERP system. Payment
could be easier if his ERP system allows also aatmally produced payment order which can be
processed through internet banking system or siredfutions. Customer as a taxable person must
also provide insight into its invoices in its lotegm storage of e-invoices in original electroroo
for tax audits. In some EU member states storatigatbry period is 11 years. [4].

Sixth copy of original invoice, now in electroniorin (processed in ERP system prior to
issuing) is also stored in long term archive asustomers’ case, and it has purpose for tax audits.
As an issuer of e-invoice all data of such invoiauld be stored in companies ERP system and
they can be used for managing the billing processekscustomer obligation fulfilment. For full
automation of invoicing process automatic receivamgl matching of payments notes is also great
thing. For this purpose bank payment received niaiesur company must also be structured and
manageable through our ERP system. Its possibleamanon practice in good ERP solutions but
not for cross border payments. As a conclusion @mgs need a very good ERP system to support
new way of doing business and this is requiremeadgpendent from requirements for e-invoicing
software or e-invoice service providers’ solutions.

Invoice copy 1 Transport purpose

Delivery of goods

Invoice copy 2

Invoice copy 3 Customs purpose

Issuer

Invoice copy 4 Conclude the process

of production order

Invoice copy 5
Invoice copy 6

Fig. 1. Invoice purpose in complex business transactions

Custumer copy for
paying obligation and
tax reduction, storage

(tax audit)

Issuer copy for
accounting, tax and
strage purposes
(tax audit)
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3. Conclusion

Business problem of crossing from full paper-basedicing to full paper-less or e-invoicing
IS not ease and companies are struggling to cutaswkraised efficiency in any possible way and
one of them is to “go live” with e-invoice. Althohghere are still many unsolved problems one of
them is the fact that electronic interchange obiogs and its problems is one thing and the overall
change of some companies business processes torsupw way of doing business is something
else. Through this simple scenarios described atiwre is lots of detail to care off in real busise
processes. Many research studies like [2] [5] ascidbing the e-invoice process at high level and
they describe it as easy and simple. They maintpudoon transmission of invoice and not at
business use of document called invoice and primt@tany copies for different purposes.

As a conclusion we can say that there must be genous information infrastructure
implemented and used for fully automation of bustnprocesses by electronic means. Many small
and medium size companies does not have this kingblations and their efficiency and cost
cutting abilities in case of using e-invoicing agaestionable and return of investment is also
doubtful. As a result of this thinking we could ctude that enterprises, which would like to
automate and improve their processes by use aoftsted e-invoicing, would need modern ERP
system that supports internal processes electibnigdh paper-free document processing and that
this system must be integrated with e-invoicingwafe in such a way that transmission of invoice
data is fully automated and potential benefitsraeximized. At the end of every invoice cycle ERP
system would need also integration with internatkiiag software to fulfil payments and payment
notes processing.

Further steps could be made in form of detaileccgge analysis and development of cost-
benefit methodology for small and medium size comg® to reach the reasonable level of
automation with a real savings in case they wipliement e-invoice.
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Abstract. Wireless mesh networks (WMNSs) are emerging asafrromising technologies for broadband
wireless networks. These networks offer many adiged in terms of scalability, connectivity and
reliability. WMN provides multi-hop wireless conrniity between mesh nodes and also allows accetbgto
internet via gateway nodes. Mesh nodes are typiauipped with the single radio interface. In this
configuration exists several limitations, such @sdr throughput. In this paper, a performance stfdye
multi-interface WMN is presented. The simulationdebof static WMN was created in NS-2 simulatord an
the performance of the multi-interface WMN basedaiosen quality of service parameters (QoS) was
studied.
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1. Introduction

WMNs have emerged as a highly flexible, reliabld aast efficient solution for covering large
areas wirelessly. These networks are charactebyedlynamic self-organization, self-healing and
self-configuration to enable quick deployment amghhscalability. The WMN consists of mesh
routers and mesh clients. The mesh routers arellyistationary and form multi-hop wireless
backbone network (static WMN). Only few nodes in WNdackbone have direct access to wired
network and serve as Internet gateways for theafe#te network. These nodes are called mesh
portal points. Each mesh router operates not aaby laost but also as a router. This function allows
to forward packets to nodes that may not be witlinect wireless transmission range of their
destination. It also guarantees the existence dtipteipaths, which increase the network reliapilit
[1].

WMNSs, based on standard IEEE 802.11, are typicalhfigured to operate on a single channel
using a single radio interface, which decreasesniigork capacity due to interference from
adjacent nodes in the network [2]. One of the nposinising approaches for improving capacity of
WMN is the using of multiple interfaces. In our wowxe have created the simulation WMN model
in NS-2 simulator environment in which the perforroa of multi-interface WMN is studied.

In [5] the study of multi-interface WMNSs performanwas described but only with one QoS
metric — the throughput. Several QoS parameterkave included in our simulations to determine
the performance of the multi-interface WMN for dees required the real time transmission (e.g.
video conference).

The rest of the paper is organized as follows. §éwtion 2 describes the simulation model and
in the following chapter the simulation results gresented. Finally, the section 4 concludes the
paper.

2. Simulation M odd

A simulation WMN model was developed in NS-2 netkveimulator with additional function
to support multi-channel and multi-interface salat{3]. Each mesh node used 1 to 8 interfaces and
the same number of channels. Our simulation modesisted of 25 static wireless mesh nodes
placed in an area of 1000 x 1000 m (Fig. 1). Weshased the WMN with 25 nodes, because of the
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typical number of mesh nodes in WMN between 25Gd 3]. Transmission range for each node
was set to 200 meters. For traffic generation,(5,15 and 20 CBR (Constant Bit Rate) flows and
the packet size 512 bytes were used. Flow wasetdaim chosen nodes and all traffic was routed
to one mesh gateway. The radio default parametel$S-2 [4] were used except that we set the
channel data rate to 11 Mbit/s. Simulation paramedee summarized in Table 1.

Parameter Value
Test area 1000 x 1000 m
MAC protocol IEEE 802.11

Propagation model| Two ray ground
Routing protocol AODV

Antenna type Omni-directional
Traffic type CBR

Packet size 512 bytes
Simulation time 100 seconds

Tab. 1. Simulation Parameters.

Fig.1. Simulation model of WMN created in NS-2 simulator.

3. Simulation Results

In this section, the results of our experimentspesented. The purpose of simulations was to
determine the performance of the multi-interface Whkpressed by QoS parameters.
For simulation evaluations we have chosen followQu parameters:
= Average End-to-end Delay The average time taken for a packet to reacludisénation. It
includes all possible delays in the source node iandach intermediate host, caused by
queuing at the interface queue, transmission aMAE€ layer, routing discovery, etc. Only
successfully delivered packets are counted.
= Average Throughput ¥he sum of data packets delivered to all nodedhénrtetwork in a
given time unit (second).
Packet Loss -Occurs when one or more packets being transméttedss the network fail to
arrive at the destination.

3.1. Average End-to-end delay

Figure 2 shows the average values of end-to-eraydel the different number of data flows.
From results it is seen that the best performambeeaed multi-interface WMN with five or six
interfaces, when the number of flows changed.
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Fig.2. End-to-end delay for various data flows versus Ineinof radio interfaces.

3.2. Average Throughput

Figure 3 shows the simulation results of averadeegof network throughput for the 5, 10, 15
and 20 data flows. From results it is obvious ttiet highest value of average throughput was
reached in the multi-interface WMN with six radiaterfaces. In the WMN with more than six
interfaces the network performance is decreasing.

Average Throughput
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Fig.3. Average Throughput for various data flows versusiber of radio interfaces.

3.3. Packet Loss

As we can see from Figure 4, the best value of gtaldss was reached in multi-interface
WMN with six radio interfaces. The highest value pafcket loss was reached in WMN, where
nodes have used for transmission one radio inerfac
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Fig.4. Packet Loss for various data flows versus numbeadio interfaces.

4. Conclusion

In this paper a performance study of the multiwaVMNs for various data flows was
presented. The study was based on increasing nwhbelio interfaces (1 to 8) for all mesh nodes.
The static WMN scenario was created in NS-2 sinoulathere the common channel assignment
method was used. For simulation evaluations theageeend-to-end delay, average throughput and
packet loss metrics were chosen.

The results show that by increasing the numbenteffiaces it is possible to increase network
performance, but increasing number of data flowsgatie performance of WMN. This is due to an
increased number of transmissions between nodashwhused increasing of interference in the
network. Simulation results show that the bestgrarhnce was achieved in multi-interface WMN
with 5 or 6 radio interfaces. From simulation résulke can see that the network performance
depends on the number of radio interfaces and nuailzata flows.
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Abstract. The multiagent systems have been very highly sbeeaa of research in recent years. This
approach to problem solving can be used in marfgréifiit groups of tasks and in some cases thesensyst
can find solution where the others do not work. 8mmes there can be problem to define the right
characteristics of the whole system. And beforplé@menting multiagent system there is very impdrtan
verify the correctness of its behavior. For thias@n special toolkit software for simulating mujgat
systems was developed. So this paper deals mogtlygwestions as how some of available toolkits kyor
and when and how can we use them.

Keywor ds: Multiagent systems, agent, simulation.

1. Introduction

Multiagent systems (MASs) are used in many aredbharast years where other systems are
not able to find a problem solution. At first weedeto know, that agent according to [1] is
autonomous actor which can be able to interact emyironment and other agents. MAS is then a
group of communicating agents in environment tryiogolve defined problem. Here exists many
types of agent and MAS, this paper is focused ensimulation of software agents regarding to
their future robotic form. Some basic divisions yaan find in [2].

2. Simulation and modelling

Because of unsteady terminology, the definitiosiofulation will be based on terminology by
[3]. Simulation and modelling are used to studysthdypes of objects which in real world exist
already and we want to improve them or they ddtextcharacteristics of objects we want to create
in the future.

Simulation is considered as a research methodréipddices dynamic, time-dependent system
by its simulating model. Thanks to this change nyed find information about original system.

In order to use simulation, we need to create #alsiei model, which creates the analogy
between the modelled and modelling system. Inghogess we neglect irrelevant characteristics of
the system and we work only with those of them Hrat necessary for behaviour which has to be
verified.

For work with MASs there have been developed spsaiaulation toolkits. In some cases, the
limitations of these special simulators can bergwson why to use rather one of object-oriented
languages and use any of the libraries for the Isitiom. Here will be described the special
simulators designed for groups of agents. All thoé¢hese simulators are freely available, more
about them will be described below. Of course eaicthe simulators has limited capabilities and
for its use it is necessary to know the structwe dwn model you will create. All of these
simulators are object-oriented which is in termgpuaiperties of agents the best way. In one class
are encapsulated not only the characteristicseo&gjent but also its possible behaviour in sitagtio
arising from the environment.
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3. Toolsfor multiagent systems simulation

For all simulators, which will be described, theviemnment consists of a grid composed of
square cells, and thus each cell has eight neighfgpaells. Each of them is using its own model
structure, which is written below.

3.1. SSR-Swarm

Simulator was developed at Harvard University hy Rose, especially for colonies of living
organisms simulation [4]. The group of librarieswstten in Java. Results of simulation can be
presented in text but also graphic mode. The ndea for creating the simulator was to separate
behaviour and characteristics of the agent fronmetheronment in which it is located. The structure
of the model used in this simulator is as follows:

Common
calls Hgleit implements
Interface
Simulation Agent
Warld Implementation(s)
implements Artions calls
Interface

Fig. 1 Structure of model used in SSR-Swarm, [4].

The class “Simulation World” contains the simulatienvironment and all the rules agents
must obey. “Agent Implementation” is class comglietseparate from the environment and they
cannot communicate directly but through the intmst&a“Common Agent Interface and “Actions
Interface”. The relationship among them you canfs®a the figure.

3.2. Swarm 2.2

Described simulator has better manual and moretafmucan found in [5]. Swarm simulator
is written in Objective-C but has been modifieditsis possible to write your code in Java also. It
was created as a hierarchical simulator, model waay slightly according to each task, but the
main structure is the same. Also in this case fgassible to run the simulation in text or graphic
mode.

Observer
Swarm

Model
Swarm

Character

Agent Data

Fig. 2 Structure of model for the simulator Swarm 2.2.
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* “Observer Swarm” creates the desired simulation en@hd other components. It is
considered the highest class of the model.

* “Model Swarm” contains the whole simulation meclsami organizes hierarchically lower
classes, collects information it needs and providem also to the higher layers.

» “Agent” is the class for definition of the charatséics and behaviour of each agent. Model
may contain several agents of this class, in tee cdmultiagent systems it is a necessity. For
a heterogeneous system, each different type oft d&gesra new class.

» “Character Data” is the class containing informatabout the observed characteristic of the
environment, which is examined in the system. Imfation from this class uses not only
upper “Model Swarm”, but also agents for their demis.

During simulation it is possible to set the valwésselected probes to adjust the simulation
conditions.

3.3. NetLogo

NetLogo is the modelling environment for charactigcs of simulation project study of various
kinds of problems from nature and society [6]. Nt runs on Java virtual machine and is also a
multi-agent modelling language. Model can be digpthin 2D and also in 3D and you can rotate
your graphic output according to all the axes.

The World used in NetLogo is composed of four typkeagents:

» turtles- mobile agents, while running the simulatibey can die or hatch,

* patches- forming agent environment, in graphic mibhdy are cells in a grid, turtles
move over them,

* links- agent that connects turtles for graphs agtdvarks making,

» observer- agent looking after everything happeimne world.

The main NetLogo advantage is update after everlg change. There is no need to close each
application individually and compile separately.

Before starting the actual simulation you can use tommand line, which is used for
experiments with the goal to find out better imgments of the simulated system, rarely to save
the changes.

According to the possibilities of the simulationolikits and a better graphic output was
NetLogo used in several different studies [7], [8].

3.4. Why to usethe simulation

Simulation is used to examine the behaviour of M&®ler some conditions. Everything
depends on the characteristics we want to studse Biee mentioned two examples for comparison,
how can characteristics of the system change #te sf whole system. In first example you can see
how a big number of agents can overheat the enwvieo in a special task the second example
is visible, that in some problems can be the usaak agents better way because they can help to
shorten time of terrain exploration.

Temperature of the system, 50 agents Temperature of the system, 500 agents
53

2

20,

L)

temperature
temperature

=
=

0 Lirme 395 0 Lirme 395

Fig. 3 Dependence of temperature of the system on the ewuaiflagents in special task.
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4

Conclusion

Simulation can be used to verify the behaviour aftiagent systems. As it is visible from the

written, the most extensive simulator of these etlldgo. Sometimes it is better to use not as
complex simulator and programme your own needs.tifarovay how to choose the simulator is
the choice according to the structure of a modat. iB this case, for later studies we will use the
NetLogo at first. For our studies we need to créfageuniversal model of multiagent system for the
most covering terrain problems, find how failureagfents can influence the solution and verify its
characteristics.
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Abstract: This article is focused on possibilities of colladtion MES with Intelligent Manufacturing
System. Complicated information flow which execntltas became difficult demand to find ways to emsur
transmission of data at all levels of the comparyy ilformation technology. One of the ways is
implementation systems of manufacturing control @JIEThese systems represent the middle layer betwee
the subordinate systems to be at the lowest leffdh® enterprise and superior information systems.
Implementation of this type of system enables wfficy all processes. Correct functioning of systams a
requirement that the information should be in theect range, quality and the right time and rigllaice are
certainty. Global changes have forced manufactudompanies to respond to their challenges. Many
projects in the areas of research and developmkichvare based on creating new information tectgieto
and intelligent manufacturing facilities have stdit Seeing that they are based on an intelligent
communication of all their components currently @nealuated possible links and cooperation with MES

Keywor ds: Manufacturing Execution System, Automation, Ingglht Manufacturing System

1. Introduction

Constantly changing condition in business enviramimieads companies to change ways to
increase their competitiveness and effective atiion of emerging changes. Be successful and to
resist changes is requiring rapid response to angergituations. As a result is progressing
discussions about the direction of developmentrofipction and have been defined major areas
which involved in their development. The basis $access in global markets is the adaptation of
production and customers relations. Customer rement and theirs behavior are unpredictable,
because many companies were forced to find sokitionadapt their source to markets and
customers without losing productivity. IMS (Intgdint Manufacturing System) is identifying as a
concept "new production”, which is acting in seeveector with new business systems architecture
and with highly integrated enterprise functionsarigformation of the conventional type factory
into a modern service center has led to problents mianagement. Modern value creation is no
longer a matter of the product itself, but the vehprocess. A decisive potential of companies
became not the production capacity, but their dperal ability. Ensure high transparency of the
processes led to the requirement to mapping theevad real-time without unnecessary processes
that involve high costs. Consequently the markegjabeto appear modern manufacturing
information systems that met these requirements.

2. System of manufacturing control MES

Development of information systems passed sigmfichanges. While in the past information
system have focused on improving the use of compufgport, today the accent on obtaining the
real value stream mapping. Changes in businesgoement and increasing complexity of
production began to require a holistic view of mfacturing, services and options. Companies
started to realize the need to link informationwsstn the different levels and thereby increase
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efficiency their use. This needs and requiremerdsehresulted in creation of system of
manufacturing control MES. Manufacturing ExecutiBystems (MES) are represented by an
independent organization MESA International. [4]sTbrganization began them to standardize and
with them established three application levels iitthe corporation (enterprise, operational,
procedural) Although these systems are known for several ygt#t®exists new knowledge in this
areas, which contribute to the efficiency of infaton transmission across the enterprise.
Continuous development of information systems haseased effort to integrate many information
solutions. To ensure right functioning of systemgshe need support of information at the right
time, right place, in the correct place and qualitilis ensures easy, fast processing and flexible
exchange between workers. [6] The most importagfam@zation in this field is MESA
International which first defined these systemsgirtthasic model and described their basic
functions. Its aim is to assist in implementingshesystems. It groups together companies and
organizations which deal with these issues. Relyulaarries out surveys and edits many
publications about direction and trends of MES. #eo organizations deal with MES is ISA
(International, Systems and Automation Society. dtited standards which are important for
systems of manufacturing control MES. It has defifiee layer which corresponding basic layer in
enterprise. (Fig. 1)

ISASO5LAYER ENTERPRISELAYER

BUSINESS
MANAGEMENT

PRODUCTION
MANAGEMENT

PRODUCTION
CONTROL &

0,1,2
AUTOMATION

Fig. 1. Layer by ISA 95

ISA-95 is used by many companies in creating nelwtisms. It divided into models of UML
(Unified Modeling Language) which are basis for tievelopment of standardized interfaced
between ERP (Enterprise Resource Planning) and MESMES solutions are not simple
applications, but they consist of an integrated sketmanufacturing activities and support
applications that were developed using the rigbsedl technologies. The main entity of systems is
a simple automated information loop between shop amterprise information systems. MES
provides up to minute information available at #iwp floor layer to other systems what enables
rapid response to the conditions and requiremdntsonstrains database of real-time data for
monitoring processes in the production and alsorinétion about continuous improvement in
various activities. Data obtained in real-time gmoviding a continuous overview of the
manufacturing operations and with them we will g@tnplete look at the shop floor. The transfer of
information inside enterprise layer is realizeddifferent time horizons. MES with ERP systems
together providing the information which are getieam precise and realistic plans, shorter
production cycles, less work in process and loweemtories. MES also provides shop floor control
and a necessary overview to effective solving meguoents. MESA International defined eleven
basic functions from which in new c-MES model arghe [5] Application of MES brings to
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companies more benefits and with them can impréneg tmarket position. Every year MESA
organizes surveys of benefits after implementalt#S and it has demonstrated large number of
contributions to companies.

3. System of manufacturing control MES

Manufacturing organizations are faced with congyacttanging environment and dynamically
growing complexity of operations. Professor H. Yi@alwa of the University in Tokyo initiated
creation of an Intelligent Manufacturing System @M This system is capable of providing the
flexibility which is increasing with performance. h@&y can facilitate the very difficult
manufacturing systems as well as variety degreeturftional products. [2] By them we can
execute changes and adapting as soon as possibiarket changes and customer requirements.
Short periods of production cycles, shorter leate, adaptation to the changing situation in short
term and additional, this are benefits which orgations would like to receive. They can predict
problems before they occur and provide appropudatention (corrective) appliance, IMS can be
very useful to support the expected level of coimipeness. [3] Department of Industrial
Engineering of Faculty Mechanical Engineering inivgnsity of Zilina participate in research and
development Intelligent Manufacturing System ZINIBVIS is a working name of Zilina Intelligent
Manufacturing System. This concept was createtiaatrtitiative of prof. Ing. Milan Gregor, Phd.,
prof. Ing. Branislav Miieta, Phd. and prof. Ing. Stefan Medvecky, Phd.ifTémbition is to create
in Zilina together with the University of Zilina, KAl and CEIT a future intelligent manufacturing
system. ZIMS wouldn’t represent letter for lett®tSl. This working place will focus on directed
research in this area. The main vision is to creatdniversity of Zilina a prototype of intelligent
manufacturing enterprise. Part of this concept he fapplication of information systems
(SCADA/HMI, MES, ERP etc.) to the existing model afodular production flow system
represented by FESTO FMS 500 (Figure 2.) [5]

QUTPUT INTEROFERATION ASSEMELY
STATION LOAD STATION

PLC|

| | ]
o

F 1
Ly

DB MySQL  opc server

SCADA/HMI
MES

Fig. 2. Model of FESTO FMS 500 [5]

Seeing that FMS 500 is designed primarily as a mofdautomated assembly line without the
ability to respond to the information flow from higr layer control system, it was necessary to
change its control algorithms. In developing thetoa algorithms should be particularly attentive
to:

1. Specification and analysis of key determinants mfdpction, which are necessary to the

production system to react flexibility.

2. The method of algorithms design and their impleraion into the control system.

207



The first and second point will vary depending dre tspecific applications, but the
methodology of creation of control programs in au&ted equipment is largely changed from
current status. Creating an IMS will require muchager cooperation between the different layers
of control. Current technologies however allow fillis cooperation. As solution to this situation
are offering several models and interdependencangmiéferent layers of control.

4. Conclusion

In company is today a lot of information technoloddecause of this companies began
considering of idea of integration all levels ir@nterprise-wide information system. Thereby they
can avoid the possible shortcomings in their mutoahmunication. Standard represent the present
and future between information systems. Seeingdbiapanies have usually two-level hierarchy of
IT have started implementation of MES. These systamroduce interlayer which plays a very
important role and ensures common integration fafrmation. Although this issue is still dealing
with major organizations that determine standarus direction in this area, companies don’t use
the all potential of MES solutions. Many discussiaf future orientation of the development bring
new areas of research directions, which can bromgpetitiveness to the companies. Nowadays is
discussing about possibilities of common collaboraMES and IMS.
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Abstract. Diabetes Mellitus is a disease that causes pathetoandividuals and the whole society as well.
Telemedicine is one of many efforts to help witfs tbondition. In this paper, we propose a telemadic
system focused on diabetes management, especdialiyjet Diet has a key role in a life of a diabetitd
should not be neglected.
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1. Introduction

Information and communication technologies plagMible in the area of medicine. They help
in diagnosing and treatment of various diseasesOibetes is a chronic disease that deals with
abnormal level of blood glucose. This is causedniyfficient production of insulin; a body is not
capable to absorb glucose. Diabetes is incuraliledube managed by maintaining a healthy diet,
exercising daily and monitoring blood glucose salvémes per day. On the other hand, neglecting
this condition can lead to severe complicationshsas retinopathy (blindness), neuropathy (leg
amputation), nephropathy (kidney failure@rdiovascular problems, etc.

Situation concerning diabetes disease is gravieeasumber of deaths related to it is among top
10 in the world [2]. Another fact that contributesthe importance is the rising number of diabetics
estimations say that it will rise from 194 milliam 2003 to 334 million in 2025 [3]. Society suffers
from this as well. European countries allocate %1 their health care cost for diabetes [4].

It is no surprise that there have been many inigatto help in treating this condition.
Telemedicine is one of them. Telemedicine meansigakdare on distance; it utilizes information
and communication technologies to overcome geograplbarriers and distances. Access to
information supports decision making and this wgatent’s well being.

A diabetic needs to understand nutrition and itgdot on his/her health status. There already
exist Internet-based applications that help peopleith nutrition in  Slovakia
(http://www.florastranky.sk/e-dennik). A man canensome meals and obtain information about
the nutrition values contained there and compariedhe values that are expected for his/her target
group. This way nutrition information is provideditbthis area requires more sophisticated
approach including menu recommendation, person@irsar prediction. For these reasons we
propose system called Personal diet assistanidbetes (PDAD).

There are many telemedicine diabetic systems tbasider nutrition but only in terms of
gathering data and evaluating them [5]. Methodsdiet assessment [6], eating behaviour profiles
creation [7] were also introduced. However, theutboavas on diet menu generation and meal
planning. We provide some existing approachesisopttoblem.

Automated meal planner was proposed by Bulka §B8hIA new concept, glycemic index, is
introduced in praxis. Glycemic index describes elktent to which a product raises blood glucose
after eating. Now, it is not only important how rhufood a patient eats but also in what
combinations as different combination causes diffeglucose level alteration. It utilizes genetic
algorithm to find optimal meal plan. The best sotis optimal combination of products with
suggested amounts. This planner is intended omledaoicational purpose as the model does not
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consider all the factors that influence blood ghedevel and model parameters for all specific
patients are not always easily determined.

Solution for diet-recommendation problem is progbse[9]. This approach is based on fuzzy
logic as there are uncertainties associated witibedes patient’'s everyday life, linguistic
uncertainties and uncertainties with the expergshions. The evaluation results confirmed that
with this approach they are capable of generatimividualized and sensible diet suggestions.
Although they consider personalization, they did poovide any algorithms for learning from
patients’ choices in dynamic way as they may chdosgnore prepared menu and alter it. The
authors also rely on general knowledge from expéntthe area of nutrition and do not test in some
way what consequences can the generated menu hareindividual.

2. Future Health Service Model

During the system design process it is advantagemesnsider existing models and trends.
U.S. National Institute of Health described a fatirealth model that served as basis for 6-P’s
paradigm [10]. This paradigm depicts the desiremperties of new health systems (see Fig. 1).
Two fundamental questions that are laid are: “V\kad of health care decisions should be made?”
“How health care decisions should be made?”. Thwvan lies in 6 P-propertie®revention will
focus on individuals as well as populatid®rediction risk models andPre-emptive treatment to
specific diseases might prevent life-threatenirtgasions. Personalization is of essence as each
individual is different and health care provisiorush adapt to the specific case. Objective of
Pervasive care is to be available to a patient, independeplace or timeParticipatory means that
a patient can share information and decision mairtig health care providers.

What Kind of Healthcare Decisions Should Be Made I How Healthcare Decisions Should Be Made |

Preventive Personalised

Strategies that control risk factors of diseases Health care decisions will be tailor-made based on
will be implemented based on a mixture of individualised individualised modelling from genomic to system levels
and population approaches. with reference to statistical analysis of a population.

Participatory Predictive

Future
p-Health
Model

Health care decision making and health
information will be shared by
individuals and relevant practitioners.

Risk of developing a disease will be
constantly assessed based on the
health information accumulated up-to-date.

Pre-emptive Pervasive

Targets of intervention will be broadened Health services will be available to anyone,
beyond treatment response and remission to anytime and anywhere to facilitate healthcare
maintain and restore body health and functions. decisions to be made whenever necessary.

Fig. 1 Future health model [10]

We use this 6-P’s paradigm to further describeptfoposed system. The stated properties will
translate themselves in our system in this way:

» Personalised — there will be a basic profile fileat by a user including, e.g. sex,
age, weight, etc. Furthermore, the system will lhle o expand it. It will contain a block of
artificial intelligence able to learn about its usem a dietary point of view as much as
possible. The learning data will be provided bysarueedback on his/her changes to a diet
and subjective evaluation of the diet personabsatheasure and objective evaluation of its
effect, i.e. weight and blood glucose level. We iManexploit the existing data about an
individual stored by our system in the processxdiiidualized menu planning.

» Participatory — access to patient health data lvéllshared by both a patient and a
physician with supervision

* Pervasive - this self-management assistant willabailable as mobile and web
application

210



* Preventive — maintaining healthy weight, as recomshed by WHO, can prevent or
delay diabetes. Furthermore health lifestyle adviedl be offered on the web page of
national diabetic organization (http://zds.sk/)ttva cooperate with.

» Predictive - before we offer a meal plan, we wil to predict the possible outcome
based on the past records and obtained knowledné tie user

* Pre-emptive - the application is intended to beipyiraxis and used on daily basis
by patients whose health condition is dependeriblbmwing certain diet

3. Project of System — Personal Diet Assistant for Disetes

The telemedicine system for nutrition was firstad®ed in [11] where basic formalization of
the problem and desired system properties werenghké proposed an automated tool focused on
diet and its impact in the life of a diabetic. Have want to provide more detailed specification
along with the development outline. After the certime period of using, it will offer menus
adjusted to the user specific situation but atsérae time consider eating habits of Slovaks.

To accomplish this functionality we can split thegess of its development into several steps.
These components will be developed:

1. Food database. It should consider relationships/d®t various types of food to
allow their combining or substitution.

2. Patient module with related data storage. Devetppiethods for recording patient’'s
history and reactions on particular meal which dolélp in the process of predicting a
future development of the health state.

3. Algorithms for suggesting menus. Theses algoriteh@ild consider a man’s current
health condition, preferences, dislikes, allergied long-term health plans.

4. Algorithms for learning eating behaviour

5. Algorithms for prediction a future development gbatient’s health condition taking
into account various factors: their history recarde the system, their eating habits,
physical activities, age etc.

6. Algorithms for system reliability analysis.

7. All supporting methods and modules in parallel.

After finishing the implementation phase, our inien will be to test the system capability.
Firstly, we will perform some tests using compuatmethods and ask the experts for their opinion
and assessment. Then we would like to offer itaibemts under supervision of nurses and doctors.

A brief description of the data processing in ogstem follows next (see Fig. 2). There will be
two types of system users: a patient and a physicia

In a patient’s point of view, the user createsh@s/own profile by entering some input values,
i.e. sex, age, weight, carbohydrate intake (seeatodule in Fig. 2). These data are fed to a
menu generating mechanism (see Menu generatogir2Jthat provides menu for a certain period
of time. We can accomplish personalised menus wiays: a user has the opportunity to fill out a
guestionnaire regarding his/her likes, dislikes amdwill consider them in the algorithms or the
system will be able to track past changes to thaurend learn from them. These changes are
anticipated as it is not very likely that a userlvibehave exactly according to the given
recommendations. It will be possible to replace saneals in a menu in favour of the preferred
ones (see Menu module in Fig. 2). Menu generatimghanism should adapt to the patient’s
personal goals, i.e. losing/gaining weight. An ifgee for diet database management will be
available for a dietician (see Diet module in Ry. Diet is usually given in a form of advices, i.e
what food to avoid, what nutrition values shouldydeneals contain and in what proportions, etc.
So we need to map this into usable inputs.

First step of the work will be to design and impéaThfood database (see Food DB in Fig.2).
There are tables stating nutrition values for €adl item. Taking into account these data, it is up
to a diabetic to design his/her menu. Firstly theilebe the nutrition calculator based on patient’
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choice of meals. The plan is to implement this n@duto an existing web page of national diabetic
organization (http://zds.sk/).

Patient DB

Personal file
Personal info, preferences, ‘

allergy, goals Ve ~

Patient

Menu, food

Patient module

Glucose, exercise Check: Dietitian

J
Feedback Personal file
Personal file

Personal file, menus

Prediction
module

— - Nutrition values Diet recommendations

Feedback

Menu module Menu Menu generator Diets Diet module
Menu Food, nutrition values Diet data
Menu DB Food DB Diet DB

Fig. 2 Data flow diagram of the proposed system

4. Conclusion

Diabetes Mellitus is a disease that causes pdimetandividuals and the whole society as well.
Telemedicine is one of many efforts to help withstlondition. In this paper, we propose a
telemedicine system focused on diabetes manageesgecially on diet. Diet has a key role in a
life of a diabetic and should not be neglected. pvavide the problem formalisation and future
plans are presented. We believe that by procepsrgbnalisation a patient will follow the diet that
will lead to his/her well being.
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Abstract. The paper describes development of the new anallytiodel for the study of the basic parameters
of the virtual computers. The suggested model densifor every node of the computer network onéfpar

the own node’s activities (communication functicasl another one for the modelling of the nodeandiel

for data transmission. We supposed a using of pmoltessor system as modern node’s communication
processor in order to model both overheads (the myde’s activities and the node’s transmissiomiagg
Such analytical model includes the real non expbalenature of the input to the individual transsios
channels. The achieved results of the developecemwill be compared with the results of the common
used analytical models to estimate the magnitudefovement.

Keyword: Virtual computer, performance modelling, networknafrkstations, queuing theory

1. Introduction

For the contemporary technical level of the reatthalomputer means (desktop computers,
minicomputers, supercomputer etc.) is dominategueinvarious typical forms of the connected
processors or computers (Virtual computer). In fleisse recent trends are using more than one core
or processor (SMP workstation, modern graphical)ain order to achieve higher performance of
virtual system. This trends are using also in hpgiiformance computing (HPC) through using
networks of workstations (NOW, cluster) as a cheabernative of virtual parallel computer. A
massive using of connected virtual computers (N@Wster) builds various forms of Grid system
(Metacomputer).

2. The architectures of thevirtual systems

We can divide realised virtual systems to the taltotving groups
¢ model with shared memory [1, 4, 6, 10]. The bagatesn properties are given through the
existence of some kind of the common shared memory,
¢ model with distributed memory [1, 3, 6, 9, 11]. lgroup covers the field of various forms of
computer networks (NOW, Grid),
¢ hybrid model as a mix of the both previous models.
The basic question is to model and analyse behawioall of these models. A crucial question is
modelling of used communication system.
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3. Moddling of communication system

The communication model for the whole transportesysof the virtual system corresponds to
the mutual model connections of the used communitabmputer according the chosen topology.
The common model of servicing transport networkststs from U-nodes where the i-th node can
create j-servicing transmission lines to the nextles of the transport network. Each modes of
transmission line has the average servicing titdg/  seconds (exponential servicing time
distribution). If we define the individual computeetwork nodes as graph nodes and their mutual
communication lines as graph edges we get in comfeonthe transport system with U-
communication computers oriented graph with U-nate®rding the Fig. 1. where

* v, ¥y, represent the total intensity of input data strearthe given node. It is given as

Poisson input stream with the intensitgemand in time unit,
« 1, [Jare given as the relation probability from node ilte neighbouring connected nodes j,

* B.B, ... 3, correspond to total extern output stream of dates fiom the individual nodes.

This model corresponds in queuing theory to the ehaf open servicing network. The
adjective "open” characterize the extern input autut data stream to the servicing transport
network [2,4, 7]. In common they are the open Markervicing networks, in which the demand
are mixed together at their output from one quedirepry system to another connected queuing
theory system in a random way to that time as thdemving the network. To the given i-th node
the demand stream enter extern, with the indepéndeirsson arrival distribution and the total
intensity y, demands in seconds. After servicing at i-th ndeeedemand goes to the next j-th node

with the probabilityr; .

T T3

7.31/

Fig.1. Basic model of the communication system.

4. Analysis methods of the communication system

To the analysis of computer network have been dgeel two basic differentiate principles
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« analytical methods using the queuing theory [, 4]
» discrete simulation [12].

The approach on the basis of mathematical quetiegry application is a very effective
and practical tool for the analysis mainly of thegle complex distributed computer networks.
The discrete simulation can give the very intengssight to the behaviour analyze of the
smaller computer networks but it is fully unusatdehe analysis of massive virtual computer.
It is very useful for the analysis mainly in theseses in which they do not exist any analytical
methods.

4.1. The analytical approach

For the mathematical model of the virtual compittes necessary to specify
« the statistical character of the input demand sirea
» the servicing network and the servicing times,
» way of servicing (FIFO, LIFO, servicing with pritigs etc.),
* number of buffers for storing the transmitted daté#ies.
For the presented communication model we deriveduitole delay as

u
T :l[z/]u Eriij (1)
Y=
where the defined parameters are
* y-the whole extern input flow to the communicatgystem,
* ;- the whole input flow to the j-th transmission ohal at i-th node,
e Uj -the number of transmission channels at i-th node,

* Tijj - the average servicing time of the j-th queutheftransmission channel at i-th node.

This basic model decomposes the whole communicatystem to the individual M/M/1
systems according the Fig. 2.

M/M/1
P
Inputs from o .. C:: To other nodes
processors . LQIJ ] | = oftransmission
of i-th node . network
I

Fig. 2. Model of one transmission channel of the i-thenod

To improve more precise communication model we sagtp derive whole delay as

U u
T :1{2(4 [T, +z/1ij T, ]:I (2
V|i= j
where new parameters are defined as
* A - the whole number of incoming messages to tlfendde, that is the sum both of
external and internal message inputs to the i-tteno
* T; -the average servicing time in the message quéhwe Waiting in a queue and
servicing time) in the i-th node.

215



5. Conclusions

To improve the mentioned problems we are goingugggests the behaviour analysis of
the virtual computers the improved analytical modethich extends the previous
communication model in two areas

1) it considers also the delays caused through theitees of communication processor

and through awaiting this service,

2) it takes into account correction factor to take iatcount also the influence of real non

exponential nature of the inter arrival time ofuigpto the transmission channels.

These corrections contribute to precise behavioatysis of actual virtual computer for
the typical communication activities and for theiahle input loads.
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Abstract. Educational simulations are one of the technokdgipproaches available to facilitate the building
of skills such as critical thinking. They do nopresent a new phenomenon as they have been afpart o
education for decades. In that course of time, thaye proven as effective in supporting traditional
educational technology approaches to instructidaeaign, delivery and facilitation. At the mometigie are
many educational simulators in education proceseeat)niversity of Zilina. There are also severiaiual
reality simulators there. Since late 2008, ther@nsimportant project of virtual reality simulatty be
mentioned located in the premises of the departwieater Transport.

Keywords: educational simulations, virtual reality, steremsc projection.

1. Introduction

This The University of Zilina as a modern univeysirovides a full range of technological,
economic, management, and also a limited rangeunfaistic and natural science education at
under-graduate, graduate and post-graduate ldvatig its existence the University has become
a reputable institution within the university edticaal system of the Slovak Republic.

There are several specialized devices and labgataround the University of Zilina used for
educational simulations. A good example is the datowy of railway transport. Total length of the
rails installed in this simulator is around 100 emst This laboratory is actively used for education
for last over ten years and allows the student®toe in touch with real railway transport controlle
devices and consoles installed around Slovak Re&pubhis simulator is not based on virtual
reality. It advantages very high simulation immeitgiand good reproduction of reality. Although
there are disadvantages such as fixed simulatienasios and excessive physical space needs for
its installation.

2. Simulators in Education

The education evolved addressing new perspectingsedagogy and the demands of society.
The simulation is used quite commonly for educatiopurposes. It is an important point in
education, where the students come in close toutthpractice. The technology that is currently
being developed in the computer game and simulatmmain has sparked much of the interest
about that potential. This new technology represemtpowerful set of tools for educational
technology that can change the way instructionalgieers create experiences as well as the way
instructors facilitate those experiences. Educaticsimulations are one of the technological
approaches available to education to facilitate oéding of skills such as critical thinking.
Traditionally, simulations are something that beddhe gap between the typical classroom setting
and the real world where actual practice occurgyTiave been used to assist in the capacity for
students to understand and use information to sofeblems that are actually relevant to a real
context.
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A simulation is a model of events, items or proessthat do or could exist [12]. There are
many different examples of models that are usedotovey information. Verbal models present
statements about the world while visual models pesent graphic representations of abstract
concepts. A simulation is another kind of modet tkaifferentiated from the others by its dynamic
nature. It represents an operating model of a gysiteallows an observer to view not only a single
point in time in the model but also how it changader different parameters [11]. It is not meant to
be a complete representation of an event but rathebstraction that focuses on a specific aspect
of that event.

3. Virtual Reality Simulators in the University of Zil ina

There are two important virtual reality simulatarshe University of Zilina. The first of them
- Flight and navigation procedures trainer is HgJdAir Transport Department located at the Zilina
Airport. It's located in university premises in pesially equipped room. The simulation itself is
performed by six standard industrial nineteen iR€s based on Unix and MS-Windows platforms.
There are four PCs for video processing, one fahemaatical model calculations and one for data
I/O operations. Data from pilot console are acqliby I/O cards of this device and passed to
mathematical PC. The simulation output consistthofe projection screens in the front and two
LCD screens in the console. The I/O computer i aled as an instructor console. The simulation
is displayed using DLP projectors and LCD screerZ projection.

The simulator is in use already for more than sexears. It is certified for pilot training as
defined in JAR-STD 3A regulation and it is suitabide IR(A) - device handling qualification, and
MCC - multi crew co-operation. The types of airgarthat can be simulated are Beechcraft B200,
Piper Seneca 5 and Piper Archer 5. Model cabirinofilator is 95% identical to the cabin of real
Beechcraft B200 airplane. This simulator has bediveted as a closed-source project, therefore no
further modifications to its functions are alloweg Zilina University staff.

There is a newly installed virtual reality simulato the premises of the department of Water
Transport. This simulator is a gift or better ty saheritage from the state navigation office. The
installation in premises of Zilina University wasree in late 2008. Nowadays the simulator is in
testing and stabilization phase. Unfortunately tisisan unfinished project at the moment. The
project is dated to the year 1999, when a simuladok been ordered by the state navigation office.
The author of the simulator is VUJE Inc. - an eegiting company that performs design, supply,
implementation, research and training activitiestipularly in the field of nuclear and conventibna
power generation. The project was stopped in yé@B82n its second construction phase out of
four. That is the reason, why there are only twauwation scenarios available at the moment -
10km of Danube river for inland navigation in vitynof Bratislava city and the famous ship-locks
in Gaktikovo. The simulator can simulate only one shipe tug-boat with the cargo. It simulates
the water flow based on average flow in specifafifgr and on the relief of the bottom. Simulations
of wind, fog and icerung are not possible at thenaiot. The ship-locks in Gaixovo scenario can
be operated via the instructor console of the satoul The project of the simulator is functional,
but unfinished. The department of Water Transpoitying to find a way how to finance further
growth of simulator functionality, how to add masietual reality scenarios, new maps, new ships.

This simulator after it is finished will be an operoject. That means that students, young
researches and other third parties will be abldaiver new functionalities to the simulator. For
example, the signal processing at the I/O parhefdimulator could be upgraded by cooperation
with Faculty of Electrical Engineering, the maprsaeos could raise in cooperation with the faculty
of Civil Engineering. Special emergency scenariogld be issued in cooperation with Faculty of
Special Engineering, the simulator engine itself ¢ further developed in cooperation with
Faculty of Management Science and Informatics, ghaphical interface could be upgraded or
redesigned in cooperation with the Faculty of Soéerand the mechanical design or a real
movement simulation could be brought by cooperatih the Faculty of mechanical engineering.
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At the moment, there is a research project runr@ahghe department of Water Transport in
cooperation VUJE Inc. The department staff togethigh postgraduate students and third-party
companies is taking part in this project in orderadd new simulation scenarios, additional
functions and 3D stereoscopic projection to thesteng simulator engine. It is expected, that the
department of the Water Transport would be ablediacate not only university students, but also
persons concerned from extra university setting.

4. The future of the virtual reality simulators

One of the most important trends in virtual reapitpjection is the 3D stereoscopic projection.
Recently several affordable solutions of 3D progctwere issued. Fortunately there’s also an
interface for obsolete graphical engines (as thusssl in both mentioned simulators) to be able to
project simulation scenarios in 3D stereoscopy.rdfioee an upgrade to 3D stereoscopic projection
can be expected soon. As both simulators utilizadM\Vgraphics, there is an easy way for 3D
projection upgrade using NVidia Vision 3D solutiar,adding secondary projectors and polarized
filters.

A dual-projector polarized projection relies on tymjectors to deliver video to the screen, while
each projector delivers a unique perspective fepexific eye. Each projector lens is attachedsto it
own polarized filter. The viewer has to wear glassrit the glasses contain no electronic parts and
simply use passive polarized filters. The filteeothe right eye will block out the polarized video
that is intended for the left eye and the filteeothe left eye will block out the polarized video
intended for the right eye. This way, each eye @elgs its intended perspective, even though both
perspectives are displayed on the same screemmobesignificant advantage of the dual-projector
polarized method for stereoscopic 3D are theseipethglasses, that can be purchased for less than
an Euro per piece. Considering the downside - fi#rant costs are much higher in this case. A
dual-projector system requires two independentegtojs per each projection screen. On top of
that, there’s a need for polarized-compatible straed polarized filters for each projector. The
total cost of such setup can be kept just und€f@BHELuro per each projection screen. The cost is on
the other hand still comparable to a single 50"rdBdy monitor, which requires at least one pair of
expensive glasses to operate. There are seveel ditadvantages, too. The polarized filters are
never 100% perfect at blocking all of the lightrfr@mne of the projectors, so if there is something
dark beside something bright, an eye might notighet lintended for the other eye. This issue is
known as the crosstalk. This usually isn't muclamfissue, but it can be quite noticeable in some
scenarios. Another slight disadvantage of suchpsestahat most filters polarize the light across a
plane, so the more a viewer tilts his head, theencaosstalk he sees.

Another 3D solution is the 3D Vision projection ledl also The Alternate-Frame Sequencing.
Nvidia's 3D Vision solution uses a method calledeAlate-Frame Sequencing. Alternate-Frame
Sequencing works by alternately displaying a fravhgideo for each eye. First, a frame of video
for the left eye is shown, and then a frame of @itte the right eye. This changes back and forth,
120 times each second. The key to making this systerk is LCD shutter glasses. These glasses
alternatively block each eye at the same frequé66ytimes a second for each eye) in order to
allow only the intended frame of video to be segihe targeted eye. A rate of 60 frames of video
per second is what is used to be seen on convahti@D TVs. At this speed, the viewer shouldn't
be able to perceive any strobing or flickering. Tdwvantage of a 3D Vision projector over a
polarized dual-projection system is the startug.doss just a fraction of any other large-scre&3n
Vision setup. A good 3D Vision projector can berfduor 1.000 Euro including the 3D Vision
glasses kit, and only a single projector is reqguia each projection screen. Some ghosting might
be seen on LCD screens in this case if very braghéects are displayed, but with digital light
processing (DLP) projectors, the refresh rate & &nough to prevent this issue. There are still
downsides to take into consideration. The main lerobwith alternate-frame sequencing solutions
is the high cost of the glasses. For example, M@d3D Vision kit, including a single pair of 3D
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glasses and an IR emitter required to synchromieegtasses to the proper frame of video, is about
200,- Euro. Each extra pair of glasses after thihtypically cost 150,- Euro each.

5. Conclusion

New methods in education are addressing currenaddsnof society. Therefore the simulation
is nowadays used quite commonly for education alotvs the students to come in close touch
with practice. Simulations are used to assist tbdemnts to understand and to use information to
solve problems that are actually relevant to a ceatext. The stereoscopic projection is one of the
most important trends in virtual reality simulatdesign. Several affordable solutions of 3D
projection were recently issued including intertader easy upgrade of older graphical engines.
The upgrade to 3D stereoscopic projection can beetbre expected very soon. New technologies
in simulator designs represent a set of tools thrcational technology that can change the way
instructional designers create experiences asasdlie way instructors facilitate such experiences.
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Abstract. This paper describes generally the kinematic aimlgf biomechanical systems using image
analysis. The object of our interest is microscopiomechanical system represented by respiratory
epithelium cilium. Due to this microscopic sizee tbolution is not based on conventional kinemataiysis
using various sensors for kinematic parameterd) siscaccelerometers and others. Ciliary cells play
important role in the elimination of inhaled palei from the respiratory tract. The effective fiumatof
system depends on kinematic parameters of every catle but also on their interrelationship and
synchronization. Our solution for kinematic anatys based on three processes (image acquisitmage
preprocessing and extraction of kinematic pararagtéve describe the specifications of all thesegsses.
The one of important kinematic parameter is fregyeof object motion. We designed the algorithms for
measurement of beating frequency of cilium and #isoverification of these algorithms.

Keywords: Ciliary cell, high-speed video acquisition, beaiguency, virtual instrument

1. Introduction

Development in area of information technology (SWsHW'’s equipments) brings the
requisite to review existing ways and means of lv@sg problems in the number of technical
activities. The achievements are searching for geltions of problems by improvement and
efficiency of existing solutions. Existing mediatihgnostic methods are no exception. The image
processing has enormous significance in this altegets more accurate and more relevant
information for medical experts. This will allownaore objective diagnosis, supports their decision
and thus minimize the errors.

We focus in our work on the possibilities of usingual instrumentation for appropriate use of
medical experts. These software tools are replaexigting equipment. It allows more flexibility
and further adjustment of the required parameteglschange functionality. This can be achieved by
adjusting algorithms.

Human respiratory tract is exposed to foreign pkasiin the region. It has also created some of
the defense mechanisms how these particles caxncheled. The respiratory mucous membrane is
created from glandular epithelium (covering theelagroducing mucus) and ciliated epithelium of
various types. They move mucus with foreign pagticbut of the respiratory apparatus. Each
epithelium cell contains around 200 cilia. The sifecells is 6 micrometers. They beat with
frequency up to 30 Hz. [1]

Periodical movement of cilia consists of two phaJdg fast and effective stroke (ESD) is the
first phase. The time of this phase is 15% of tlow@ment period. The tip of cilia moves mucus out
of the respiratory system during this movementsThbvement is in a plane perpendicular to the
surface of cells. The second phase is called reg®tmke. The cilium returns to the initial positi
during this phase. The movement is more slow ifaaeinclined to the cell surface. This phase
takes a 75% of the all movement period. [1]

The size of ciliary cells is the reason why we cat use the conventional methods for
kinematic analysis (based on physical sensors).Kiifematic properties of ciliary cell can be use
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for diagnostic and prediction of respiratory digmsasThe tool will allow to investigate the
kinematics of biomechanical micro objects by digitaage processing. The modern medical
applications are also based on very powerful haredw@he important features of these systems
must be also high reliable. The computer baseesyst created to support medical experts in their
decision. But final verdict is still on the doctogt on the machine. [2]

APPLICATION SOFTWARE ENVIROMENT @
IMAGE MEDICAL
PHYSICAL DATA FEATURES
PRE- CLASIFICATION DATABASE
OBJECTS AcauisiTion [7 o CRoC | [7| EXTRATION
-
MEDICAL
EXPERTS

Fig. 1. Simplified scheme of modern medical diagnost&tem.

The idea of modern diagnostic systems is compos$eskweral processes (Fig. 1). Similar
system can be used for diagnosis of ciliary cellse data acquisition converts the motion of real
objects from microscope linked with camera to @igitnage. This is first modified by algorithms
for digital filtering. It makes image enhancemartise reduction or contrast adjustment. This step
is followed by feature extraction. The group ofigas algorithms acquires specified properties
from data (color, shape, beat frequency, textuf@e last step in system is classification. The
algorithm for classification is based on set otdiees typical for the group and thus it helps etger
The results can be saved to database and thepeuilke in next cases or they could be distributed
to other medical department or central database.

2. Virtual instrumentation in process of kinematic analysis

Virtual instrument is a software analogy of realtenewith all functions. We use universal
measuring PC card and so we can simulate big nuaflexpensive meters. User can freely modify
design, controls and indicators of virtual meteirtdal instrument is characterized with high degree
of flexibility. One of development systems for vial instrumentation is National Instruments
LabVIEW. LabVIEW is graphical development systemntaining many tools and functions for
data and signals measurement, analysis and préeantdision Development module contains
powerful tools of image processing and analysisstaddalone application Vision Assistant. Script
for each virtual instrument is called Block Diagransing icons and color data links script is
different like text source and suitable for fasdasasy editing, debugging or repairing. User
graphical interface (called Front Panel) is autacadlyy generated for each Block Diagram. [3][4]

We can create a powerful tool for medical diagmostipport. Using LabVIEW we create a
virtual instruments they can store the observedyemfaiom microscope’s camera, we can create
virtual instruments they can adjust this video sege or image and also we can create the
algorithms which can analyze the kinematic pararadteeat frequency, stability of this frequency,
description of trajectory and more).[2][5][6]

3. Video sequence acquisition

The samples of cells come from voluntary donors atgao from patients. They are observed by
inverse light microscopy. The resolution of thisgp of microscopes is 1micrometer. This value is
sufficient to examine the kinetic properties ofecilThe electron microscopy has better parameters
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but it is more expensive and less readily availables more suitable for analysis the structure of
cells.
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Fig. 2.a The light microscope linked with the camera

Fig. 2.b The front panel form user application createdabYIEW environment — preprocessing application

Inverse light microscope, in our case (Fig. 2a)linked with acquisition camera. The beat
frequency of object is important parameter for thwice of camera’s frame rate. In case of
observation the ciliary cell, when we estimatedhbat frequency up to 30 Hz [2], it is suitable use
the high speed camera. Nowadays, high frame rateres with high resolution are available. But
this brings the big value of data and it requirespacial electrical interface to transport high
transport rate (Camera link, Gigak, IEEE 13944, fast and big requires for memory (RAM)
and also the sufficient volume of storage mediuhre Thoice of suitable resolution can reduce this
volume of data. The volume of data is the reasoy w do not make the kinematic analysis in real
time. Video sequence analysis is first process atepthe next step is the preprocessing of video
data. The data are ready for the kinematic anahmis

RESOLUTION FRAME RATE RAW GRAY SCALE BIT RATE
1280x1024 500 fps 5.243 Gbps
640x480 500fps 1.23 Gbps
640x480 120 fps 295 Mbps

Tab.1. The relationship between resolution, frame ratél@hrate

The important part of video acquisition processiséng of suitable light source. This source
could be provided with sufficiency of optical powand the suitable wavelength of light. We
designed the solution with automatic regulatiorpland LED lamp as an optical source. The output
power of LED lamp is regulated by PWM regulatoreTegulator is controlled of main acquisition
application in LabVIEW via HW card line. The maippdication calculates the histogram in
actually image frame and then set the optimal vafusuty cycle in PWM regulator.

4. Conclusion

Due to fast digital camera, system contains igefit illumination dimming hardware
automatically regulated through measurement caeguRting parameter for dimmer (PWM duty
cycle) is computed from image features, histograstridution and intensity relations. Dimming
helps system to preserve optimal acquisition liglinditions for accurate image/sequence
processing and eliminates abnormal heat generatianicroscope condenser when using high-
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power lamp. This system can be used in sophistiaaasurements in many educational, research
and industrial applications where moving objectsweestigation can't be equipped with sensors of
kinematics parameters.

Described system for diagnosis should fully suppmrimedical expert in diagnosis for
respiratory defects. The kinetic analysis basedinoage processing is also important tool for
medics. It provides numbers of quality information.

It is the next challenge for us to implement thieeos algorithms for features extraction. Time
and spatial correlation relationships between egetlyare also important in this area. In the fatur
we want to analyze 2-D correlation map betweenrsages.
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Abstract. This document makes a short report from the ompggroject of application the ultra high
frequency (UHF) radiofrequency identification (RFli@chnologies into the field of gun managemenisTh
project is managed by the ILAB RFID — Internatio#ID Laboratory at the VSB-Technical University
Ostrava. Objectives of the research are to realgential tests and necessary analyses that alecckfpr
the proper design of the newly created gun managesystem for the Police of the Czech Republic.
Current tasks lie in the analysis of the procedisaswill be automated and in the definition of thatimal
parameters of the UHF transponder, its locationthadnethod of attachment to the body of the gun.

Keywords: RFID, tag, gun management, testing, analysis

1. Introduction

The constantly developed identification methods iafermation technologies of today's world
implies more frequent use of the application ofishdquency identification. Its applications occur
in various fields that require very accurate ansbaliser-friendly and automatic identification
method.

1.1. Current situation

One of such solutions is a potentially interestapgplication of the UHF RFID technology in
the handguns management systems. Nowadays thé&raggis of firearms is based on registration
numbers that are placed on the body of firearmghérprocess of identification is the number read
and registered by the operator. This operationeattoes not take too much time, but the sequential
identification of more weapons is already relagv@ine-demanding. The manual identification also
involves a significant risk of human factor errors.

1.2. Intentions of the Project

Identification based on the RFID technology allawgsto accelerate significantly this process
and also increase the accuracy and reliabilitycesithe possibility to load a wrong registration
number is practically eliminated in the correct a$se¢he technology. Guns are marked by a new
identification element — the RFID tag — on the bodiyhe handgun. After that we are able to read
the registration number of the weapon in a distasfcap to several meters, even through some
kinds of materials (fabric, plastic, leather, etgi)hout direct visibility. All information abouthe
weapon - previously recorded on paper or in stdditabases - can be transferred into electronic
form, enriched with dynamic data acquired from Rf&D system while the weapon moves by the
read points during its use. These data can thevdiéble online to all authorized users.
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2. Current tasks

As this project is still ongoing | had to dividadfarticle into two parts. The first part dealstwit
the tasks that are currently done or are workedrtese tasks are followed by the future plans that
could not start before the first ones are finished.

2.1. Analysis of user requirements

We cooperate on this project with one of the donsi of the Police of the Czech Republic —
The Intervention Unit of Ostrava. This task was@anth the help of the members of this unit. First
of all the user requirements where collected. Téer uequirements consisted for example of the
demands about the locations of the identificatiosas, ergonomic gun tagging and readpoints
design. The user requirements have to be analyitedthe collection. The analysis resulted in
various important findings.

2.2. Hardwar e selection

We had to select appropriate hardware platform thas kind of application. The RFID
frequency band had to be chosen as well as thefisperaders and tags. We had to deal with
problems based on the material of the gun bodisatte mainly made of metal. Finally we found a
solution of this problem and we selected a few thgd are able to operate on the body of a
handgun.

2.3. Location of thetag

Another problem that had to be solved was to fifmbst location of the tag on the body of the
weapon. The project team consisted of laborat@ff ahd policemen found few possible locations
of the tag on the guns body. Each location hadrits and cons. After subsequently performed and
analyzed tests we decided for the specific locatdnthe tag that offered best performance
parameters. Some of the analyses that have bedéormed were analysis of the directional
characteristics of the tagged weapon, analysishefinfluence of the close proximity of two
handguns to the readability, test of the influent@lacing a handgun in the common plastic box,
etc.

Fig. 1. Directional characteristics of the tagged weapathénmedial and the transversal plane
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Fig. 2. Influence of the close proximity of two handgunghe readability

3. Subsequent tasks

These days we continue our work by building on ghevious tasks. We started to cooperate
with external manufacturer of tags that would makepecial tag right according to parameters
specified by our lab. This tag should be able teehaven better performance than already tested
serially manufactured tags. After the custom dedigg arrives the body of gun has to be
mechanically adapted for the final integrationtoé tag. The tagged weapon will have to undertake
laboratory tests to obtain important experimentabmeters as well as the tests in vivo in the real
environment of the Intervention Unit center.

4. Major benefits of the solution

= Elimination of errors resulting from wrong identiéition of the gun.

= Reducing the cost of administration associated wetfistering and evaluating the use of a
weapon.

= Contactless identification of a handgun withouedirvisibility (in the case, in baggage, etc.).

= Simple access to reports about the history of @iggeatified guns.

5. Conclusion

Although much work has been already done in thigegt, there are various tasks that have to
be accomplished. We believe the whole project bellfinished in less then a year and then much
more results that are currently excluded of thialsneport will be published.
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Abstract. Data visualization is very useful method of datacpssing and data mining. This paper deals with
an approach of visualization multivariate largeadsats using parallel coordinates. In the followtexs there

is detailed description of the process of creagiatpllel coordinates graph which can be used fptogixg
large multivariate data sets.
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computer graphics.

1. Introduction

One of the best ways how to transfer a lot of imfation from a computer to a human is to
visualize it. Imagine the difference between thebakdescriptions of the picture which we have
never seen and real visual form of this pictureerigone will agree that it is better to see it. Also
when we are looking at the picture we automaticedly essential features which are sometimes not
clearly recognizable from non-visual descriptiors. @& example check Fig. 1 and try to understand
these data.

A B C
1 0,0000 4,9950 4,3400
2 0,0030 4,9950 4,3400
3 0,0060 4,9950 4,3400
a 0,0080 4,9950 4,3400
5 0,0110 4,9950 4,3400
6 0,0140 4,9950 4,3400
7 0,0170 4,9950 4,3400
8 0,0190 4,9950 4,3200
9 0,0220 4,9850 4,3100
10 0,0250 4,9950 4,2800
11 0,0280 4,9950 4,2900
12 nnI1n S MWW A 2nnn

Fig. 1. The figure shows the sequences of real numbers.

By reading values from Fig. 1 you cannot easy wtdad data. Also there is a lot of analytical
methods for describing real value data. But by priypselected method of visualization you can
see the main character of data. (See Fig. 2)

If you want to explore or understand big data seisyalization is an appropriate method
because of following reasons: you can see datdslealty that means all data in one picture; in a
good visualization you do not or poorly see indigantly elements and significant features are
highlighted; Main purpose of visual view of datates see some significant characteristics or
anomalies which can be further examined to gainesadualitional information about raw data.
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Fig. 2. The figure show simpleisualization of dataset frorrig. 1. (An ECG diagram)

2. Parallel Coordinates

Parallel coordinates (PACalso known as parallel ax were inventedby Maurice d’Ocagne i
1885. Then thewere independently rediscovered and popularizedlfrgd Inselberiin 1959 [3].
The major advantage of visualizing bAC is possibilityto visualize multivariate data. In ba:
graph of functionwe can see at most three dimensions. | prefer bmby because of simp
construction of graph and better disppossibilities. Using P& we elegantly solve this proble
So what is the difference betweeAC andgraph of function? In ordinary graph of functithere is
all axesperpendicular to each other. IAC are all axes parallel. (See Fig. 3)

Ordinary graph Parallel coordinates

Y

X ¥ z

Fig. 3. Main difference between ordinary graph of functéord parallel coordinates is in positionaxes.

If we would like to visualize multivariate (multisiensional) data using parallel coordinates,
simple add consecutivebppropriate number @xes.
Datarecords are representin PAC by polylines. For example 2D poiJx=1, y=4] is

represented by line whictonnectaxes in corresponding values, see HEigtop left image. It is
interesting that point is represented as and line is represented as pipisee Fig. 4, top cent
image. There are also some another examples ofi2Riéns on Fig4 visualized by AC.

Point Line Circle
5 5 5 5 1 1

Sinus

1/x

0

Fig. 4. Examples of some 2D functions visualized using lflreoordinates
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3. Visualizing Large Data Setsusing Parallel Coordinates

3.1. How to Visualizeusing PAC

When we would like to visualize large datasets giftAC we have several problems. Imagine
that you would like to display PAC graph on moniwith resolution for example 1024x768 and
you have data set containing 10 thousands recorgghly uniformly distributed over axes. By
simply painting on canvas you do not see anythomdy one big blur. (See Fig. 5, left image) Also
there is another problem that if you paint a fewemfords, they may overlap each other, so you can
lose some information. Similarly there is differenibetween overlapping two same records and
hundreds and by simple painting you will not ses thfference.

These problems can be solved by preprocessingbddtae visualizing what can be difficult
and sometimes it requires knowledge of characteiatd. Another simpler approach is to paint data
records sophisticated by alpha compositing.

Alpha compositing is a computer graphics paintinrgthnd which use alpha channel to define
each color. Alpha channel is something like transpey factor of color. If you paint an object with
color which is not opaque, the resulting color widpend on background color too. So using this
method to visualize large data set via PAC we avoahtioned problems in previous paragraphs.
(See Fig. 5, right image) Alpha channel can be adsalif we would like to positively or negatively
discriminate some records. | prefer to optimizehalgparameter interactively when you see
visualization.

Uniform Uniform

1 1 1 1 1 1 1 1 1 1

Fig. 5. Visualizing the same randomly generated multivarddta set, by opaque colors (left image) and wsipiop
compositing technique (right image).

3.2. What to Visualizeusing PAC

Appropriate data for visualizing using PAC are nvaltiate data with numerical character. The
best is a set of objects where each object is ctaized by the same numerical attributes. For
example records of people with their age, heigleigit, salary etc. By visualizing it using PAC we
can track dependencies between attributes if theypeople trends or distributions per attributes.
With non-numerical attributes there are problemsabse it is ambiguous how to sort data or how
to group it to appropriate form. It is possibleuse this kind of data but a good knowledge of the
characteristics of data is necessary to transfotmappropriate numerical form to visualize itnggi
PAC.

3.3. Software Tool

| developed an interactive software tool for visziah large multivariate data sets using PAC
based on mentioned principles. Software tool offlats import from text file, options for changing
colors and alpha value, interactive marking or ediclg data record based on attributes values, see
Fig. 6. Records count is limited to hundreds thadsat resolution of image 1920x1080. Generated
images are antialiased and in high quality, soraatieve options can be slow when you visualize a
great number of records. Software tool is develapekhva using Java 2D API.

231



Fig. 6. Demonstration of developed software tool. You dateractively mark or exclude sets by mouse based
attributes values. Visualized data sets come fidibh (Internet Movie Database).

My plan for the future is to use this tool to arrymultivariate medical data to see or find
main characteristics and dependencies between fhleene is also a lot of multivariate data from
practice for examination and exploration via PAQI the figures 4-6 were generate by this
software tool. If you want to use it do not hesitit contact me.

4. Conclusion

This paper provides detailed description how taaie multivariate large data sets using
PAC. At the beginning philosophy and importancelatia visualization is explained following with
description of PAC visualization method with someamples. Next section deals with concrete
approach for creating PAC graph for large multiggridata sets and problems associated with it.
All mentioned theory is proved by my own develogeftware tool with some additional functions
for selections and manipulation with data setsu#liging large multivariate data sets using PAC
using mentioned approach or developed softwaredaolhelp decision makers and data analyst to
gain some added information to do better decision.
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Abstract. This article proposes a traffic signs recognitiystem for the vertical European traffic signs by a
Vienna convention. It describes methods and appesador the traffic signs detection and recognition
Artificial neural networks are used for the recdigm as a classifier to recognize shape and typthef
traffic signs. After recognition of the sign isiBhed it is necessary to track the sign while gsionot get out
from the image. The proposed recognition systentr&fic signs is developed to real time recogmifirom

the image captured by video camera from a movircle

Keywords: traffic sign recognition, detection, tracking, n@unetwork.

1. Introduction

The traffic signs are one of the most importaninaets in a transport infrastructure. They have
a great importance — govern the right of way, imf@nd warn road users through their commands,
prohibitions and restrictions meaning. They oceoua ivarious shapes and colors to catch eye for the
driver’'s attention.

There are many applications for the traffic sigasognition (TSR). For example, advanced
driver assistance system (e.g. warning if the draseceeds speed limits) [1], or collecting traffic
signs with their localization via GPS to databakesnavigation systems of maps or for local
authorities [2].

The first work in this area can be traced backhw late 1960's, however only in the 1990's,
when the idea of autonomous intelligent navigateas popularized, significant advances were
made [3].

Since then, many publications on a given subjestehdeen published, in which authors
presented many various methods for detection amskification of traffic signs. In many of those,
they used classical approaches for detection baseldresholding anctolor segmentatiousing
variouscolor space§RGB, HSL, HSI, CIECAM97) [4] [5] [6], obased on shapeds greyscale
image [7], or combination of both [8]. Nunn et @] even used for their work 3D modeling. Next
possible approaches use machine learning algorjteitiger for detection, classification, or both.
Possible algorithms are artificialeural networks[10], support vector machindSVM) [11],
boosting[12]. Other algorithms atemplate matchin§l3], genetic algorithmand so on.

My contribution deals with detection of the trafBigns by using segmentation based on color
and recognition of detected signs through the newtavorks. The procedure of the proposed TSR
system is described in the following chapters.

2. Traffic Signs

According to Marxwell [14], there are two main frafsigns systems — European based on the
Vienna conventiomnd American based dmUTCD (Manual on Uniform Traffic Control Devicgs
This work deals with a small set of the trafficregused on the European roads, mainly in Slovakia.
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3. Traffic Signs Recognition

The proceduref detection an recognition proposed is illustrated ig. 1. The procedure
stages will be described in detaih next subchapters.

1. Image acquisition Color image
2. Image preprocessing, Smoothed
Gaussian filter color image
3. Color based segmentation, Binary image Binary image Binary image
o segmented by segmented by segmented by
thresholding red color blue color yellow color
. . . Binary image of !inary image of !lnary image of
4. Application of morphological red color blue color yellow color
opening operation after opening after opening after opening
operation operation operation

5. Detection, finding contours Detected Detected
. . candidates of andidates of
and remove ObleCtS' which do red traffic blue traffic yellow traffic
not meet criteria signs signs
o . Recognized Recognized gnized
6. Classification red traffic O . (traffic

blue traffic
signs ) M O E Izl_sgns

Fig. 1. Proposed procedure wéffic signs recognition.

ey Y Y — ] None yellow
3.1. Image Acquisition A= N traffic signs

The ®lor image is acquireby using a video source like videamera or video file. The imai
is represented by RGB color spal have chosen the resolutiofimages acquired from camera
be 640 x 360, which also appears to be sufficierthe realtime recognitior

3.2. Image Preprocessing

The next stage after imagequiringis preprocessing, that meamseparation othe image to
detection and recognitionpif example byemoving the noise from thenage. It is necessary the
video source is a compressadeofile or camera. Here | usestinoothing usin@ Gaussian filter.

3.3. Color Based Segmentation and Thresholding

In order b detect candidates | decided use asegmentation using color informatioThe
advantage of this approach is low computatiocomplexity unlike thesegmentation baseon
shapes. | converted the imalgem RGB to CIELAB color spac for easier processi. Now from
the new image represent by CIELAB model Igot simplethree binary images using glot
thresholdingoy red, blue and yellow col. By means of it theurrent systeman detect three types
of traffic signs by colare.g. red, blue and yellow traffic sigtOther colordike green or browiare
not recognized by the current system, but theybeasimple implemented lat

3.4. Application of Morphological Opening Operation

In the next stage | usedm@orphologice opening operation. It is@mplex operatioiconsisting
of basic morphologicairansformationsof erosion and dilation. Thigperationremoves noise and
small objects and enlargemger object:
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3.5. Detection of Candidates

After processing of all 3 binary images | usddorithm for finding contoursThis algorithm
finds contours of objects on the binary images.hE@mtour represents continuous area, which has
some properties such as height amdth, bounding rectangleof contour, size of tharea or
perimeter In additionconvex hull the smallest circumscribed rectangknd characteristics like
oblongnesssquarenessoundnessandconvexity[15] can be computed. | used these properties to
remove contours, which the most likely seem ndiddraffic signs. | tried to set the values of thes
properties by experimentation. However, there wasablem of finding the balanced values of
mentioned properties in order to reject the largessible number of false detection of signs and
vice versa, to accept candidates that are acttrafiyc signs. After a long analysis and observagio
| have found a compromise values that meet thenpeteas for the test sample of different images.
Using these methods many false candidates werenelied, although there are enough false
candidates accepted. They will be eliminated bycthssification in the next stage.

3.6. Classification of Candidates

The output of the classification for one candidata class i.e. recognition of traffic sigruded
artificial neural networkgANN) for classification. | have proposed overtl ANN based on color
and shape. Type of all used ANNSs is a multilayec@gtron with one hidden layer.

Each candidate to be considered traffic sign ifally classified according to shape. The
output of this first neural network is the decisiovhich shape is the candidate (circle, triangle,
square etc.) or that “it is not a traffic sign”tlife candidate is accepted, i.e. it has not besssitied
as "it is not a traffic sign”, the process of clésation will be continued by the next neural netk
to recognize the name of the traffic sign.

4. Tracking of Traffic Signs

The procedure of traffic signs detection and redognproposed above works only in one still
image. The aim of this work is the recognition w@ffic signs from a moving vehicle that is from
sequence of still images. Therefore it is necesatrack the traffic signs and to determine that o
sign in the first image is the same sign in thet m@age. After the sign gets out from the image the
tracking of the sign is finished.

Tracking of the traffic signs was realized hycas-Kanade algorithmlt compares two
consecutive images, the first (previous) at theetirand the second (current) image at the time of
t + At. New positions of tracking points in previous ireagre calculated into new points in the
current image.

5. Testsand Results

At the beginning, | had to get the input data ftassifiers to learn the neural networks.
Therefore it was necessary to drive several rooyegehicle with a web camera placed in front of
the windscreen of the vehicle. After the videodileere captured | annotated detected the objects
on each frame. Thus | collected 25,958 objectsugeltraffic signs and also not traffic signs.
Overall | have received 75 different types of tiaffigns.

For the testing | have taken new routes, one framiZénske to Zilina and the second route
around the city of Zilina. The results of the tesire 70% success detection of the traffic signg. Th
average processing speed of one frame with trackag)25 milliseconds (range was from 10 to 50
milliseconds, depending on the complexity of then®). This time is very good for the real time
recognition.

These results of detection are not so sufficiehe most signs that were not detected were blue
pedestrian crossings. Detection excludes these fignause they were too small and the camera
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was very far from them. However, the biggest problgas caused by light conditions, because the
recognition uses segmentation based on color. €@l keys, so it is a very big problem if the

signs are faded or have bad colors. Likewise, ¢efias cause problems if there is too much blur,
which in turn occurs in low light conditions. Fuetimore, rotation and errors on signs - painted,
missing parts or otherwise damaged or obscuredeleyhiranches or other objects.

A oLy IH

Fig. 2. Examples not recognized traffic signs.

6. Conclusion

The result of my work is an application for trafB@gns recognition. The system is currently
trained to recogniz&5 different types of traffic sigred can be further extended by learning new
signs.

The overall success of traffic signs detection awbgnition is70% Success of the neural
networks is approximatel\85% The average processing speed of one image s@ndb
milliseconds that is a satisfactory result for tbal time recognition.

I would like to improve the detection by trying dner way of segmentation and subsequently
selection of better features of candidates to itipeiclassifier.
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1. Introduction

In recent years the field of a multimedia techngldtas rapidly increased. Many new
compression techniques and standards are beindgpogede most of them are based on the MPEG
technology. The compression and the transmissmnithperfection are the most common factors
that influence the video quality. Due to this regsthe video quality evaluation has become an
important role.

2. MPEG compression standards

MPEG-2 is the compression standard which was agporav 1994 and whose video coding
scheme is a refinement of MPEG-1. The most impbdpplication of MPEG-2 is broadcast digital
television, but it also specifies the format of nesvand other programs that are distributed on
DVDs and similar disks. MPEG-2 is suitable for cagliboth progressive and interlaced video.
MPEG-2 also defines the Profiles and Levels. A ipgafescribes a degree of functionality whereas
a Level describes resolution and bitrates. Butafidtevels are supported at all Profiles [1], [[F].

MPEG-4 Part 2 (Visual) improves on the popular MPEGtandard both in terms of
compression efficiency and flexibility. It achievéss in two main ways, by making use of more
advanced compression algorithms and by providingxansive set of “tools” for coding digital
media. Some of the key features that distinguisfEMP Visual from previous coding standards
include: efficient compression of progressive anterlaced video sequences, coding of video
objects, support for effective transmission ovetwoeks, coding of still “texture”, coding of
animated visual objects such as 2D and 3D polygmeshes, animated faces and animated human
bodies, coding for specialist applications suctstigdio” quality video [4].

MPEG-4 part 10 (H.264/AVC) is the latest standaekigned for a wide range of applications,
ranging from mobile video to HDTV. The key advargagf this standard are: up to 50% bit rate
saving, high quality video, error resilience, netkvlriendliness. The new features include smaller
block sizes, more flexible prediction both templyrdinter-frame) and spatially (intra-frame), an
inloop deblocking filter to reduce the visibility the characteristic blocking artefacts. MPEG-4tPar
10 also defines Profiles and Levels but its orgaton is much simpler than in MPEG-4 Part 2 [3],

[5].
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3. Subjective quality assessment

The subjective assessment consists of the usenomwbservers who score the video quality.
It is the most reliable way how to determine th#ea quality and cannot be replaced with objective
testing but it is time consuming method and humesources are needed. The well-known
subjective methods are:

* Double-Stimulus Impairment Scale Method — DSIS,

* Double-Stimulus Continuous Quality-Scale MethodSWQS,

e Single Stimulus Continuous Quality Evaluation — S5

* Simultaneous Double Stimulus for Continuous Evatuet SDSCE.

By evaluation at least 15 observers should be uHeely should be non-expert that means that
they are not directly concerned with video quality part of their normal work and are not
experienced assessors. The number of assessoedmeggaends upon the sensitivity and reliability
of the test procedure adopted and upon the antisdpaze of the effect sought.

The assessors should be at first carefully intreduo:

» the method of assessment,
the types of impairment or quality factors likebydccur,
the grading scale,
the sequence,
the timing.

The source signal provides the reference pictuextly and the input for the system under test.
It should be of optimum. The absence of defectthenreference part of the presentation pair is
crucial to obtain stable results.

In the figure 1 the presentation structure of $esision is shown.

Stabilizing
sequence(s)
Training {results for these items
sequence(s) are not processed) Main part of test session

1

I~ 1

\_\
‘Break
(to allow Fime to answer
guestions from observers)

Fig. 1. Presentation structure of test session.

Training sequences demonstrating the range andygge of the impairments to be assessed
should be used with illustrating pictures otherntitaose used in the test, but of comparable
sensitivity.

A session should last up to half an hour. At thgifb@ng of the first session, some sequences
(from three to five) should be introduced to stiabilthe observers” opinion. The data issued from
these presentations are not taken into accoutteimdsults of the test. A random order should be
used for the presentations.

Finally, the calculation of the mean score is penked:

g
Uik ZNZUW : (1)
i=1

where:ujs: score of observerfor test conditior), sequencé, repetitionr,
N: number of observers [6], [7].
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3.1.Double-Stimulus Impairment Scale Method — DSIS

By this method the unimpaired (reference) sequenfiest presented to the assessor (shows the
video material in at the highest quality) and tllea same sequence impaired (the test one) as is
shown in the figure 2.

Reference sequence Test sequence Vote

Fig. 2. Presentation structure of test material.

Following this, the assessor is asked to vote erstétond, keeping in mind the first. The five-
grade impairment scale should be used:
* 5 imperceptible,
* 4 perceptible, but not annoying,
» 3 slightly annoying,
e 2 annoying,
e 1 very annoying.
In sessions the assessor is presented with a s@rissquences in random order and with
random impairments covering all required combinaticAt the end of the series of sessions, the
mean score for each test condition and test picsucelculated [6], [7].

4. Measurements

In our experiments two test sequences were useatke-with slow motion (called the “Train”
sequence) and one with dynamics scene (calledRbetball” sequence). Both sequences were in
the resolution 720x576 with 25 fps (frames per sdyoThe length of these sequences were 220
frames, i.e. 8,8 seconds. Both sequences were daded in the uncompressed format (.yuv) from
[8] and used as the reference sequences. Afterwthels were encoded by different MPEG
compression standards (MPEG-2, MPEG-4 Part 2, MBRH&Gt 10) using the FFMPEG program
version SVN-r24872 [9]. The parameters of the erdogequences were set to Main Profile, Main
Level for MPEG-2 standard; Main Profile, Level I fMIPEG-4 Part 2 standard; Main Profile,
Level 3.1 for MPEG-4 Part 10 standard. The targgttes were in range from 3 Mbit/s to 15
Mbit/s, changed in 2 Mbit/s step. For the subjectewaluation the DSIS method was chosen. 19
assessors (16 men and 3 women) evaluated theetpstreces. Their age was in the range from 20
to 71 years, the mean age was 27 years. Afteeieg the mean opinion score for each sequence,
compression standard and bitrate using the forhwas calculated.

The figure 3 shows the results of the performetstetthe “Train” sequence and the figure 4
shows the results of the performed tests of thetifall” sequence.

"Train" sequence
5,00
4,501
— 4,001
» |
@ 350
= 3,00
2,501 |~ MPEG-2 =~ MPEG-4 Part 2+ MPEG-4 Part 10
2,00 ‘ ‘ ‘
3 5 7 9 11 13 15
Bitrate [Mbit/s]

Fig. 3. Results of the “Train” sequence using DSIS method.
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"Formula" sequence

5,00

4,501
— 4,00 t
%) i
D 3,50
= 3,00+

2,50 |~ MPEG-2 -+~ MPEG-4 Part 2+ MPEG-4 Part 10

2,00

3 5 7 9 11 13 15
Bitrate [Mbit/s]

Fig. 4. Results of the “Football” sequence using DSIS wéth

5. Conclusion

In this article the subjective evaluation of thelll@own MPEG compression standards
(MPEG-2, MPEG-4 Part 2 and MPEG-4 Part 10) usirgg@i$IS method was done. According to
the graphs, in both sequences H.264/MPEG-4 Padoffpression standard can be considered as
the best one. In the “Train” sequence with slowiorots the difference between the H.264 standard
and the rest ones bigger than in the dynamic segudhcan be due to the fact that assessors
perceived the difference of the video quality beswéhe compression standards better in the scene
with slow motion.
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Abstract. In this paper are presented some of methods ftif-aniteria scheduling jobs in grid environment.
In a commercial sphere a contractor often asks loogy does it take to complete the task and how much
does it cost. Assuming that faster calculation \@da¢ more expensive it is quite logical questidmergfore
multi-criteria methods are very needed in grid catimgy. Some of presented methods belong to thelfami
of heuristics and other to the family of exact noeth There are also presented future plans howdose
suitable approach and where some improvementsdhbeutione.
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1. Introduction

Problem of solving complex tasks whether in comma¢isphere or in the science is where to
find computer with sufficient performance. Thossks&usually require large number of processing
cycles and involve huge amount of data. Their cdatpn on a single computer would be very
time consuming or not possible to be finished igureed time. Those tasks that are beyond the
processing limits of individual computers are svlgafor grid systems. One of the projects using
grids is Oxford University’s Centre for ComputatarDrug Discovery’s project which utilizes
more than one million computers to look for a carmee. People around the world donate a few
CPU cycles from their computers through the "scsaear time" in order to help analyze 3,5 billion
molecules for cancer-fighting potential. ProjectMBIS (Great Internet Mersenne Prime Search)
focuses to search for Mersenne prime numbers. Bhémk/olunteers who use freely available
computer software, project has big performancelavi@. Another example might be the project
SETI (Search for Extraterrestrial Intelligence) @rhiuses computation potential contributed by
users around the world looking for signs of exmratrial life by analyzing signals coming from
outer space.

2. Grid Systems

Probably the most appropriate definition of gricsteyn can be found in books by authors
|. Foster and C. Kesselman - The Grid: BlueprimtdoNew Computing Infrastructure [1] where
they introduce grid computing as hardware and swfwinfrastructure providing reliable,
continuous, consistent, pervasive and inexpensiveess to computational resources. This
definition was in 2002 refined and more key feadutteat must grid meet were added:

» Coordinates resources not subject to centralizethgement
» Uses standard, open and general protocols andiaiogsr
» Provides non-trivial quality of services. This meahat the quality of services provided by
grid is greater than the quality of services tlmaild provide any of the resources individually
There are many options how the grid environmentbmdesigned. A Typical method is when
the global scheduler is the highest in the hienaanid makes decisions based on information from
the grid information service, which resource wiél bllocated to the task. Global scheduler then
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sends this task to the local scheduler, which dsctie way the task will be scheduled in the
resource in its autonomous domain. For simplicifypoesentation, this environment will be
simplified to only one scheduler (queue contairskgahat are waiting to be planned) and a basic
set of entities (see Fig. 1.):

o, AJ . AJB,AJ oj,

\\/
//\\\

2, &,8., &4 482 45,
= e, . @

Fig. 1. Grid environment suitable for simpler presentatibproblem

RPy

 U={Uy, Uy ... Uy} - A set of users who assign jobs.

o J={J11, 12, ... ,Jni} - A set of tasks assigned by users. The taskierstood as the basic unit
of planning in grid systems.

* RP ={RPy, RP,, ... ,RPy} - A set of resource providers who provide resestc

e R={R, R, .. R,} A set of available resources. Resource is thgsgal or virtual
component of I|m|ted capacity(resource with unlimited capacity does not makesseto
plan) which task needs for its processing insigid. Resources may be renewable or non-
renewable depending on whether the task completiagain available to other tasks or not.

3. Multi-criteria scheduling

Scheduling problem occurs in all types of systenmerne it is necessary to organize and/or
distribute the work among the entities of the syst®ne of the definitions of scheduling introduces
M. Pinedo [2]: "Scheduling concerns the allocatidriimited resources to tasks over time. It is the
decision-making process that has as a goal thenatiion of one or more objectives." Scheduling
in grid systems can be divided as:

» Priori optimization - In this case, all contrac®criteria and preferences are aggregated into
one composite objective function and solution ieedained for this one problem as a whole.
Result of this optimisation is one solution.

» Posterior optimization - this approach aim to pdevihe decision maker (contractor) set of
Pareto optima, among which belongs the most sat@fasolution. The set of Pareto optima
is suggested to the decision maker and he choosesfahem.

An essential part of the scheduling problem is bjedive function that allows evaluation of
solution profit according to selected preferengeeférences are added by contractor explicitly or
preferences are discovered by system based oropsegkperience).

! Capacity of resource can be understood for exangp@PaJ time, the size of free memory, network bantiwieixternal devices
and so on.
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4. Exact methods

The very important part of this chapter is mulitenia mathematical model. One model is in
details described and explained in [3]. This maxbgitains two criteria: completion time of task and
execution cost. Every job executed by users (coturs) contains criteria preferences chosen by
users themselves. Number of criteria can be easilgased. If the mathematical model is ready
then methods of mathematical programming (methddsmathematical programming belong to
family of priori optimization methods) should beedsto get optimal solution. For this reason were
tested some applications and one of the best veasveire Gurobi 3.0.1 [4]. Advantage of using
exact methods is obtained optimal solution. Bigadi@ntage is solving time. To get optimal
solution even for small scheduling problem it caket hours or days. Because of this disadvantage
are exact methods not suitable for scheduling ith gystems. But they can be used as comparative
methods to determine efficiency of much faster méshlike heuristics.

5. Heuristics

There are a lot of multi-criteria scheduling algjoms. They can be divided into two classes
(see chapter 3):

Algorithms in first class are trying to approximadptimal solution. They achieve it in much
shorter time as exact methods. So the advantagjgorser calculation time but optimal solution is
not guaranteed. Single objective algorithms prowwhe solution and use composite objective
function. Examples of algorithms are:

* genetic algorithm

» simulated annealing
» tabu search

* hill climbing algorithm
* etc.

In second class algorithms are trying to approk@nfareto curve. Result is a Pareto set of
solutions which are not affected of contractor af@rences (see Fig. 2.). Then one of the solutions
is chosen by contractor based on his preferencelsiti®s (on Fig. 2.) without squares are
approximation of Pareto curve - so they are refitswulti-objective algorithm with two criteria
(C1 and C2). Other solutions (with squares) areidated.

CA =
=
B
¢ By
= =

=
\x\
®

X
N B

Fig. 2. Approximation of Pareto curve

Examples of multi-objective algorithms are:
» archived multi-objective simulated annealing (AMOSA
* random weighted genetic algorithm (RWGA)
* improved Pareto evolutionary algorithm (SPEA2)
* niched Pareto genetic algorithm (NPGA)
» Pareto envelope-based selection algorithm (PESA)
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* efc.

6. Conclusion and future plans

Exact methods are very important not for schedulisgjf but as a tool to determine efficiency
of other much faster heuristics. Once the model&$ used to determine efficiency of SPEA2 [5]
algorithm and proves as a useful tool. In futuredetowill be used to determine efficiency of
AMOSA. Both of those algorithms belong to family pdsterior optimization algorithms. Future
plans involve implementation of single-objectivesiens of those two algorithms. Single objective
algorithms belong to family of priori optimizaticaalgorithms. Then they will be compared (single
and multi objective algorithms) and confronted wagbtimal solutions obtained via mathematical
model. Better approach for scheduling jobs in gydtems will be chosen (priori or posterior) and
new algorithm or improvements in existing algorigmill be done.
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Abstract. Optimization of SQL queries consists not only ising right access methods,
normalization of database model or building propértlices. Often is also important the way how
is written the SQL query. In case of more complagrges mostly exist more variants how to write
SQL query with the same results but with completiganged requirement. This effect we will
demonstrate success stories examples.

Keywords: Optimization SQL, Database systems

1. Introduction

This paper aims at Optimization of SQL queries ba base of analyze of actual database
guery. General SQL query have been created notionlging right access methods, normalization
of database model or building properly indices.e®fts also important to analyze the way how is
written the SQL query. In case of more complex mpgemostly exist more variants how to write
SQL query with the same results but with completgher cost or time requirements.

2. Syntax controlled processing

In this article we would like to concentrate attenton three useful kinds of preprocessing of
SQL query. There are: avoiding unnecessary taklriting join statements and utilization an
aggregation functions in condition

2.1. Unnecessary table

In data model we can find situation that two talllepends on the same table. If we don’t need
any data from the master table is useful not create in SQL query according the data model, but
join detail tables directly and avoid using of neasiable. In this case we suppose to avoid the
relationship which is not necessary for complet@ @rrect result of the SQL query.

2.2. Join statement variants

If we have SQL query where we need to select dalka foom master table and condition is
from detail table, it is useful use master querthvubquery instead of one complex query. For the
decision we have followed opportunities: use steshglain, use standard join with subquery with
Exists clause and use standard join with subquéetty hv clause. From this point of view is very
important to identify right way of joining some sjeries.

2.3. Utilization Aggregation functionsin condition

Using aggregation functions in conditions of SQLexuhas some other variants. In our
solution we offer followed possibilities how to el this problem: use correlated subquery, use
condition in having clause , use ALL operator amgtarrelated subquery and use uncorrelated
subquery.
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3. Solutions

For the solution of described problems we chooseesexamples from our actual database.

3.1. Unnecessary table

The goal of the query is obtain subjects from theosl year 2011, where the number of
student’s credits doesn’t correspond to default memetredits for this subject. In the variant A we
use select that use all tables exactly accordiagetation ships in the data model. In the varint
we will exclude the table predmet because is noessary, while both remaining tables contain the
foreign key from the table predmet and this redurctvill not change the result set of the query.

predmet_bod

ciz_predm (PRI
skrok [P

zap_predmety

oz_cizlo (FK)
ciz_predm (PFR)

ects
semester

skrok [Pk
ects
wysledok

—

predmet
ciz_predm (PR
MAZON

a)

a) select zp.os_cislo, zp.skrok, zp.cis_predm,
zp.ects, pb.ects
from zap_predmety zp, predmet pr,
predmet_bod pb
where zp.skrok = pb.skrok
and pr.cis_predm = zp.cis_predm
and pr.cis_predm = pb.cis_predm
and zp.skrok = 2011
and zp.ects <> pb.ects;

predmet_bod

ciz_predm (PFH)

zap_predmety

os_cisla  (PH)
ciz_predm (PFK) skrok  (PK)
ects

zemester

(PH)

predmet
ciz_predm (PR
nazoy

b)

b) select zp.os_cislo, zp.skrok, zp.cis_predm,
zp.ects, pb.ects
from zap_predmety zp, predmet_bod pb
where zp.skrok = pb.skrok
and zp.cis_predm = pb.cis_predm
and zp.skrok = 2011
and zp.ects <> pb.ects

Oracle Number of rows Cost

a) 2284 266

b) 489 266
PostgreSQL Cost Execution time
a) 49.89 321.930

b) 45.06 280.425

Result: As we can see in the both used DBS the variant Bnase efficient don’'t use the
unnecessary table. In this case play importantalsie the existing indexes for column cis_predm in
both of detail tables. ( This can be seen on tha&ildguery execution plan.)

3.2. Join statement variants

For solving of this problem we prepared the taslemghis necessary to create the list of
students that studied at least one subject in $etea@o 2010. This task is more complex and can be
resolved with and without subquery, because we hesge data from one table and the condition
is in second table. Variant A is the standard apgmausing inner join. Variant B is with subquery
Exists but we have forgotten the table zap_prednmetthe main select. This often occurring
mistake is repaired in the variant C. And the astant is with using of subquery In.
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a)

select st.os_cislo, st.rocnik

from student st join zap_predmety zp on
( st.os_cislo = zp.os_cislo)

where skrok = 2010;

c)

select distinct st.os_cislo, st.rocnik

from student st join zap_predmety zp on
(st.os_cislo = zp.os_cislo)

where exists

( select 'x' from zap_predmety zp

where st.0s_cislo = zp.os_cislo

and skrok = 2010);

b)

select st.os_cislo, st.rocnik

from student st

where exists

( select 'x' from zap_predmety zp
where st.0s_cislo = zp.os_cislo
and skrok = 2010);

d)

select st.os_cislo, st.rocnik

from student st

where os_cislo in

( select os_cislo from zap_predmety zp
where skrok = 2010);

Oracle Number of Costs
rows

a. 10502 295

b. 14735 1009

c. EXISTS 3320 295

d.IN 3320 295

PostgreSQL Time Costs

a. 52.74 760.177

b. 22140.89 18829.607

c. EXISTS 101.48 4173.695

d.IN 32.54 278.536

Result: On this example we can see also the differencedsstidBS Oracle and Postgres. In both
DBS is the using of right subquery better than rairdoin in main select. In DBS Oracle are Exists
and In equal, however in DBS Postgres using Insgdead to lower costs.

3.3. Utilization Aggregation functionsin condition

On this example (Repeated study of subject) we shibw the possibilities how to use
aggregation function for search duplicities. Varidns written in non effective way because the
same table zp is used in main query and also isubgquery with aggregation function. Variant B is
standard way how use aggregation function in thenlgaclause. In this case is not necessary to use
subquery. Variant C is correct way how to use sabgwithout using table zp in the main query
and using operator ALL. In the last variant D is/néten operator ALL to using aggregate function
max. In DBS Oracle we can use nested aggregatéiduadn select, if you don’t select anything
else except this function. In DBS Postgres thisavdiimust be written using nested selects.

a) select distinct 0.meno, o.priezvisko
from os_udaje o join , student s,
zap_predmety z
where o.rod_cislo = s.rod_cislo
and s.os_cislo = z.os_cislo
and 1<(select count(*)

from zap_predmety zp

where z.0s_cislo = zp.os_cislo

and z.cis_predm = zp.cis_predm));

b) select distinct 0.meno, o.priezvisko

from os_udaje o join student s using

(rod_cislo) join zap_predmety zp using

(os_cislo)

group by os_cislo, zp.cis_predm,
0.meno, o.priezvisko

having count(*) >1;
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d) Oracle

select distinct o.meno, o.priezvisko

from os_udaje o, student s

where o.rod_cislo = s.rod_cislo

and 1< ( select max(count(*))
from zap_predmety z
where z.0s_cislo = s.0s_cislo
group by z.os_cislo, z.cis_predm);

c) select distinct 0.meno, o.priezvisko
from os_udaje o, student s
where o.rod_cislo = s.rod_cislo
and 1< ALL
( select count(*) from zap_predmety z
where z.0s_cislo = s.0s_cislo
group by z.os_cislo, z.cis_predm);
d) Postgres
select distinct 0.meno, o.priezvisko
from os_udaje o, student s
where o.rod_cislo = s.rod_cislo and
1< (' select max(tab.pocet)
from ( select count(*) as pocet
from zap_predmety z
where z.0s_cislo = s.0s_cislo
group by z.os_cislo, z.cis_predm)

tab );
Oracle Costs Time
a) 518K 01:43:44
b) Having 1267 00:00:16
c) All 10583 00:02:07
d) Max 10501 00:02:07
PostgreSQL
a) 7324.859 2262
b) Having 5862.135 2262
c) All 324.261 2689
d) Max 3482.311 2262

Result: On this example is evident that using having ldadsest execution time. Interesting is
that despite of lower costs of variant ¢ in DBStBes, the execution time is higher. Variant A is
the less suitable way how to write the query ahaxe been expecting.

4. Conclusion

In this paper we have described some opporturit@sto solve the SQL query simplifying or
rewriting SQL statement. We have evaluated all satgyl solutions in DB system Oracle and
Postgres for ability to compare results in différdatabase engines with very interesting results.
We can notice that the same solution has very di#@rent optimal result from the point of view
execution time or costs of queries. From this reasopossible to recommend to each database
designer to test more variants of solution direatiger DB engine to find the best one.
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Abstract. Processing of large databases and the abilitydogss a great amount of data are nowadays one
of the fundamental demands of various firms andawiations. There is a growing interest in Business
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1. Introduction

Existing database systems are particularly appaitgprn terms of consistency of data retention
and achieve very good performance especially instretional operations such insert, delete or
update data in OLTP (online transactional procegsdatabases in real time. Usually data are
located in many different sources and this is dlero for big analyzes taking data from more than
one local system. We can say that big disadvardhgransactional systems is the scattered data in
different heterogeneous systems unsuitable for tsaeing and efficient creation of complex
analysis. In case when we need to make compleysisalver more than one system, we need to
use another approach instead of the transactiomal®@ne of the solutions of the problem described
above is to design data warehouses specific forpmanalysis. There are many problems in
process of data warehouse design, which needresbé/ed and will be discuss later in this paper.

2. BASIC DEFINITIONS

Data warehouse (DW) is database serves as the main storage spacestordal data of the
company. One of the base tasks of DW is the seleaf data from transactional databases (or
other sources) and their storage in central mufthisional database. Data stored in DW are
accessible in case of temporary failure of onéhefdriginal sources and analyzes can be performed
in every time irrespective to state of the OLTPrses. Main purpose of DW is to relieve OLTP
from complex analytical queries for decision sup@ord data mining. The main structure of the
DW consists from few dimensions tables and one arerfact tables. There are two basic structures
of data warehouse design according to count oftédate [3, 5]:star schema, where only fact table
make relationship between all dimensiosgw flake schema, where dimensions are connected by
more fact tables. The base definition of DW is frima “father of data warehousing” W.H. Inmon
[3] and he says that: “A data warehouse is a Sulg)eiented, Integrated, Non-volatile, and Time-
variant collection of data in support of managerisedécisions.” Mathematically we can say, DW
schema (DWS) is a pair of dimensionsand fact relationg: DWS = ©, F), whereD = {D1,
D2,..., Dn} is a set of dimensions amd= {F1, F2, ..., Fn} is set of fact relationsAs shown in
figure Fig.1 the relationship between dimensions and factioglas 1:M. Simultaneousl¥ig.1.
shows designed DWS for breeding enterprise needs.

Data mart (DM) is a kind of data warehouse with small rangeoittains information useful to
the different departments of a company. Usually daérts are designed for smaller companies and
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their departments, or for the departments of biggenpanies. Data are highly targeted there
therefore installation time and costs may be caraldly less in compare with initialization cost of
DW.

Saging area (SA) is a kind of temporary data location between tha dources and DM/DW.
Data from sources are placed here and operation sleéaning and transformation of data are
performed. Cleaned and transform data are thespgoated to DW (or DM) prepared for the next
processing.

N
[ P Dim_Animal ] [ Dim Geograph ]

Fact_cehz_movep I

J
—[ Dim_Time
Fact_cehz_Animal

\
—[ Dim Specie J

Fig. 1. Star schema for breeding data warehouse with &asbtéables

N

)

[ Dim Move ] Dim Farn ]

3. PROBLEM SPECIFICATION

Since there are several interesting example ofdimgl the data warehouse environment, |
would like to limit discussion of this paper to Duésign aimed at breeding enterprise of Slovak
Republic. Breeding enterprise stores data aboutalenegister of animals in Slovak Republic and
provides complex analysis that can help in mappamgl localizing infections and diseases.
Monitoring of animal movements may help in allooatiof risk pool of animals and appropriate
actions may be taken as measure. These data noalyealssed for statistical and scientific purposes
in other breeding or statistical organizations. Than requirement was primarily to reduce the
burden on breeding workers and the streamliningextensive analysis. Among the desired
outcomes were included the following reports: numiifelivestock in various regions; number of
animal births in each region (or farm) for a certperiod; report of state of farms and the divgrsit
of species there; ability to track the movementammmals between farms and regions; monitoring
the animal movements reasons between farms; ang other analysis of a similar nature. An
important task was also to detect the weaknesskdefitiencies of input data.

3.1. Data placement

Data entering the analysis are stored in Oraclea®@ MySQL database systems. Many
historical data exists in .dbf files. Data storadprimary sources contains many duplicate and zero
values, therefore analysis and their modificatiom @quired. This process is usually called data
cleaning or data scrubbing. Given that the existiathbase captures data for more than 30 years, it
is necessary to think about the differences in oattogy of preparation and processing of data in
different time periods.

4. Main tasksin DW design for breeding enterprise
Data warehouse design involves many particulartpas like environment selection, data

transformation process (ETL process), dimensionisfact table design, hierarchy design [6] and so
on. The selection of views to materialize is coastd as one of the most important tasks of the DW
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design. Interesting work involving the view seleatiproblem can be found in [1, 2, 4]. In order to
limit the number of pages, only brief preview oééding data warehouse design is given. To build
data warehouse for breeding enterprise MS SQL $emeironment and SSIS (SQL Server
Integration Services) has been chosen. As mentidreddre, the original data for breeding
enterprise were stored in two different databastesys and there exist few .mdf files containing
historical data. Since it was not possible to as@kdata for testing because of security reasons,
staging area (called CEHZ) in form of transactiodatabase has been created. This database
contains consolidated data from all existing systamd files. Schema of the staging area has been
designed in compliance with original databasesed#ireg enterprise DW has been designed as star
schema with two fact tables and seven dimensioigs {F). Two fact tables were selected because
of the required analysis nature, which can be éwithto two different areas: 1) analysis about
animal movement, 2) analysis about animal deployraed character. An interesting proposal in
designed fact tables is that they contains onlgifpr keys attributes from designed dimensions and
no facts can be found there. Such tables are cat#dess tables [5]. Although they do not contain
numerical unit, it is still possible to perform opgon such as COUNT (number of rows), SUM
(amount), MIN (minimum), MAX (maximum) called alsmggregated functions. In some cases,
column with value 1 is added to fact-less tablesi@&ally, this column does not add any information
to fact table, but allows create more readable §(@ries.

5. MEASUREMENTSOF QUERY EXECUTIONS

Since there was not possibility to access origsoalrces, query executions measures were
performed with staging database CEHZ and with desiglata warehouse CEHZ_DW. Consider a
report where we need to know how many animals wereed to which district and which year.
Qcenz =L Ve (ITA (t1[><t2 patzoat ot goatg l><'[41 1><1t51 >at 6, ><t 4, 1><1t5Z 1><1t62 >at, >ty ))

where
L= YEAR(t3 date move), t, .district _ name, tg.species _ name (1)
G= count(*), sum(é?1 ) sum(Hz)
A =t,.date _move, t, .district _ name, tg.species _ name, t61 (district _id, t62 district _id

To each year, district and animal species we neddow additional information like how
many animals come from their born district, how snaome from another district and how many
animals come from unknown (we have no informatiordatabase) district. We need to use 14
relations to perform mentioned query, while phykycthere are stored only eight of them. This
means that some of the relations are used muliiples but with different meanings. It is need to
use 10 joins and 3 outer joins to link the reladioAlso aggregate functions as sum and count are
needed, what means using the group by clause iny.qescribed query for CEHZ may be
represented by extended relational algebra aswligre t is i-th table used in querys< sign
represents left outer joingxis sign of natural joinzmeans projection of columngy,, is sign of
expanded relational algebra represented GROUP BMsel in the query, where L is the set of
grouping attributes and G represents the set ofeggte functions. Same query for the designed
data warehouse with the same results (returningdiee rows) may than looks like (2), where d
represents dimensions of data warehouse;aeg@resents fact tables.

Note that all dimensions dre in many-to-many relationship by fact tableife can say, that
Qeenz pw €Xecution take only half of execution time in cargwith execution time fod.,, .

251



Qcenz pw=L Vs (7TA (f11><1d11><d2cx><1d3\><1d311><d32 pad,>adg »
where
(2)

L = dg.calendar _ year, d32 Jdistrict _ name, d, .species _ name

G= count(*), sum(é?l), sum(é?z)

A = dg.calendar _ year,d32 .district_name,d4.spe<:ie$_narne,d3.district_id,d31 district _id

Beside queries mentioned above there were testag other queries and we can divide them

to the next groupsAccording query run-time: Short (TS): less than 10 sediedium (TM): 10 to
30 sec.Long-running (TL): more than 30 se@ccording resulting dataset size: Small (SS): less
than 1000 valuedyledium (SM): 1000 to 100 000 valuegarge (SL): more than 100 000, up to
several million values. The results are showhigf2..

20

15 A

10 B CEHZ execution time [s] DB
5 1— CEHZ_DW execution time [s]
Ul

T™MSS  TMSM  TSSM TSSS

Fig. 2. Execution time for different query types

6. CONCLUSION

The results suggest that the data warehouse bgildiefficient for queries with medium to
long run-times, which are returning small to medidatasets. These kinds of queries are very
common in analytical data processing using aggm@gaperformed on data warehouses. It is
irrelevant to produce queries returning big dats sehen we want to make decisions build on
historical data. Usually we want to summarize b@fadsets to smaller, readable and more
illustrative data set. Of course, not for all gesrhave to be data warehouse advantageous. In ideal
case, we know most of the required analyses andateewarehouse designer propose fact relations
and dimensions for them. There are many toolsbfetter performance of both transactional
database and data warehouse, like are for exanmgdees, parallel or distributed databases.
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Abstract. One of the parameters to characterize the pregedi satellite communication system is a dish
efficiency, which relates to the power deliveredtie antenna and the power radiated or dissipaittnw
the antenna. A high efficiency antenna has mostefpower supplied at the antenna's input radiabes .

A low efficiency antenna absorbes most of the poagelosses within it. This paper presents the émite of
the antenna’s receiver efficiency on the qualityaoatellite signal Polonia channel in Kielce city/
Polonia broadcasts many of TVP’s domestic prograssvell as local and national news from Polish
communities all over the world.

Keywords: antenna efficiency, antenna gain, satellite sys&NG, VSAT.

1. Parameters

A very important parameter for measuring the pentonce of a satellite link is the satellite
signal location — longitude, latitude of the sedectocation and its altitude above sea level. This
directly from the ,visibility” of the satellite sital. As a place to pick up the signal has beenearhos
Kielce city. Latitude and longitude for the cityea0.62E and 50.87N, respectively. The city is
characterized by significant differences in levélstween 260 and 408 m above sea level.
Therefore, the average altitude was 300 m abovéeseh

1.1. Polarisation angle

In contrast to land-based antennas, the satelitenaas also requires a setting in the vertical
plane. As a measure usually adopted in settingzanugh — an angle between the direction of the
south and the direction of receiving antenna inntbiezontal and the elevation — an inclinationhad t
angle in a vertical plane of the antenna. Therefkmewledge of the geographical coordinates of a
satellite dish installation is necessary to detaarthe appropriate measure of the antenna. SMW
Link software v. 2.0 was used to determine thensdtion angle:

Fig. 1. Determination of the polarisation angle for Kielity.
The polarisation angle for Kielce city of to rea@iprograms from satellite AstralKR is 7.6 °.

1.2. Antenna aperture

Antenna aperture can be visualised as the areacotla constructed broadside to incoming
radiation where all radiation passing within thecld is delivered by the antenna to a matched load.
Generally, antenna gain is increased by directagjation in a single direction, while necessarily
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reducing it in all other directions since power mainbe created by the antenna. Thus a larger
aperture produces a higher gain and narrower bedtmwGround antennas and the antennas are
usually a bundle of point and tend to be Very Smalerture Terminal (VSAT) and the Satellite
News Gathering (SNG). The size of the receivingeana is selected according to the received
signal power, which in turn depends on the distdahedower power signal and vice versa. This is
due to the fact that a large-diameter antennaasacterized by a small angular width of the main
beam, so that undesirable levels of radiation afotlne antenna are minimal. Antenna gain is
directly proportional to aperture. Gain of the kudjameter antenna is thus very large, and thus the
power transmitted may be small to achieve a giugnbudget. The inaccuracy of setting the main
axis of the antenna beam towards the geostatioodniy should not cause a decrease in antenna
gain by more than 1dB for any frequency. In Polahds recommended to use antennas with a
diameter of at least 60 cm. The size of antennausad 0.80x0.90 m (Model Triax 800 DAP).

1.3. Losses

Noise temperature of antenna depends mainly onntige of the sky (the absorption of
atmospheric and galactic noise) and the noise apritom the Earth (system noise, man-made
noise, etc.). Satmaster + can automatically desggthe antenna system noise. Satellite dish should
not be permanently deformed, as well as it showoldrequire readjusting when exposed to wind
velocity of up 130 km/h. The antenna should mamthe direction of the satellite with an accuracy
of 20% of the width of the beam, which correspotada reduction in the received signal to within +
0.5 dB - the antenna beamwidth is defined for teerehse in the 3dB signal power. The main
antenna axis deviation from the desired directiam loe a result of wind velocity between 130 km/h
and 160 km/h. Wind velocity up to 160 km/h shoutd cause permanent deterioration of antenna
parameters: a reduction of gain, deformation charestics of the directional signal or the increase
of the attenuation of the orthogonal polarizatiognal. Satellite dish also should not be
permanently damaged or deformed as a result ofyheanfall or snow, and the crust of ice
thickness up to 25mm. It was assumed that thatcthepling loss of a satellite system was
approximately 0.4 dB, whereas the antenna mispgjHoss (including as a result of poor stability
dish antenna) was 0.3 dB. Usually these parametars be determined empirically. Noise
interference between the antenna beams is condidieeemost serious source of interference in
multibeam satellite systems. Interference effeqbeaps as an increase in thermal noise. It is
estimated that the multibeam satellite systemsendaigerference is 40% of total noise. The
parameters affecting the interference are the wfged¢sotropic radiated power (EIRP), frequency
and location of the neighboring broadcasting stégellhe study incorporates impact of ASTRA 2A
satellite (EIRP = 51dBW, bandwidth equals 33 MHasipon 28.2°E) and ASTRA 1E satellite
(EIRP = 51dBW, bandwidth equals 26MHz, position52B). It was assumed a rain model in
accordance with ITU-R.

2. Measurements

The signal of the TV Polonia channel is emittedthia Astra 1KR satellite. Weather conditions
(including the suppression of atmospheric gas&s, waater vapor, as well as the impact of clouds
and mists) may result in a temporary unavailabibfythe TV channel. Attenuation caused by
atmospheric gases depends mainly on the lengtheofdute which the electromagnetic wave is
present in the atmosphere — is the result of wageration by oxygen and water vapor, as well as
nitrogen (especially for wave frequencies above TJ8z). Usually only oxygen and water
molecules cause the effect of carrier suppressibiie the other gases contained in the atmosphere
may cause the attenuation of electromagnetic wageuery dry air and above the frequency of 70
GHz. Therefore, the division shall be made to tiygpsession by dry air (oxygen and nitrogen) and
water vapor. For frequencies below 10 GHz atteonati water vapor and dry air is fairly low and
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therefore often overlooked. Losses are a resukibsorption, displacement currents, as well as
through the dispersal of the wave on the waterldtepAttenuation is caused by increase in rain for
higher frequencies over long distances of a steliink. In practice, the horizontally polarized
waves are more suppressed than waves of vertitaizadion.

Increase in the antenna efficiency in non-rainy eaidy weather between 60 and 73% causes
the following results:

Increase in the antenna efficiency affects ontleesiase in the antenna gain

38

37.8

37.6

37.4

m rainy weather
37,2

B non-rainy weathet

37

36,8

36,6

36,4 T T T T T T T T T T T T T 1
60 61 62 63 64 65 66 67 68 69 70 71 72 73

Fig. 2 The antenna efficiency [dB] vs the antenna gaBi][d

Increase in the antenna efficiency affect on thaahese in the system noise temperature.
In rainy day the system noise temperature is hitiaar in non-rainy weather.
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Fig. 3 The antenna efficiency [dB] vs the system noiseperature [K].

Increase in the antenna efficiency causes theaseren the carrier power at LNB output — in rainy
weather the carrier power at LNB output is lesstilanon-rainy weather approximately about 0.1
dBW:

-56,20 T T T T T T T T T T T T T
60 61 62 63 B4 65 66 €7 6E B9 70 V71 F2 V3
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Fig. 4 The antenna efficiency [dB] vs the carrier powel[dB output [dBW].
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3. Conclusions

The aim of this study was to analyze the grount dfficiency and its influences on the quality
of TV Polonia channel broadcasts via Astra 1KR Iketedepending on the interferences of two
adjacent satellites in geostationary orbits (Aslia Astra 2A), as well as the technological
parameters and disturbance of the reception quafitthis TV channel in non-rainy and rainy
weather in Kielce city. The study incorporates igtpaf the ASTRA 2A satellite (EIRP = 51dBW,
bandwidth equals 33 MHz, position 28.2°E) and th8TRA 1E satellite (EIRP = 51dBW,
bandwidth equals 26MHz, position 23.5°E). In preetithe main source of noise are interference
fading — due to the influence of reflections frdme Earth's surface and multiway propagation in the
atmosphere, rain attenuations — due to absorptidndesipation of energy wave in the rain, snow
or hail, dropouts diffraction — increase in thesattation as a results of shielding effect obstacles
due to deflection (diffraction) of radio wave, pawlading — due to unusual deflection of radio
wave or keep it especially in tropospheric radiatduhich is equivalent to growth attenuation in
free space. In satellite systems the interfereramesas result of other satellites, radio links,
industrial disturbance (to a lesser extent) anérg@nming (there are at equal intervals of time),
wide bandwidth and power amplifiers operating reguration point. It was assumed a rain model
in accordance with ITU-R. As we can see, the systeise temperature depends on the antenna
efficiency — it decreases with an increase indhtenna efficiency from 82.43 K (DAP TRIAX
antenna efficiency is 60%) to 71.51 K€ 73%) in non-rainy weather and from 87.17K=60%)
to 76.25 K {| = 73%) in rainy weather. With an increase in thieana efficiency in the range from
60% to 73% increases the carrier power at LNB dubmm -57.71 to -56.86 dBW in non-rainy
weather and from -57.80 to -56.95 dBW in rainy weat The gain of a real antenna can be as high
as 40-50 dB for very large dish antennas (althdbghis rare). Directivity can be as low as 1.76 dB
for a real antenna, but can never theoreticalllebg than 0 dB.
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Abstract. In this paper, the system designed for the imagésmatic extraction and their textual comments
available on the web is described. This systeralied Filimage system. The problematic, the archite
system, and processing steps are described. Thenmaptation consists of three sequential processtis.
The disassembly of textual and visual objects ésshggested solution allowing a separate processhey
contextual exploration method is applied for thetual extraction. Textual semantic analysis is Hase
hierarchical textual indices. Automatic Matchinglakssociating (AMA) strategy make up short multiriged
documents from the full-length web documents [1,7].

Keywords: Semantic filtering, Filimage system, Automatic Matg-Associating (AMA)

1. Introduction

In this article, approach based on a semantic ndetbodetermine the relationship between
digital images and textural segments in web docusney using a natural language processing NLP
techniques is described.

A multimedia document consist of different compdsepexts, images, sounds, videos, etc.) in
order to ensure the optimal use of any heterogenessources, therefore the goal was to establish
automatically the correspondences between the isnage their associated texts. It is necessary to
provide a powerful system, implementing semants®urces and offering advanced features so as
to produce short documents from downloaded webgage

The most important reasons for which users neegdastgare:

* Information quantity is high point expanding artdrnet;
* Information variety forms available electronigadire also increasing [2].

S

Tipovacka fifacz.

Vyhledavani

Fig.1. The Web page contains several objects (texts,as)agjc.).
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2. Filimage system

The Filimage system allows an automatic processingarious components of Web pages.
Figure 3 present the system architecture calleidh&ge. Automatic extraction takes place along

two axes, one oriented towards the text and therathented image.
O — —

'

Image Identification

Pre-processing

@t nameGinirator
aets gy

Text any more markup

Contextual exploration

|
- f g v Gl
alompEtis

W

Associating
5

Extracted
image!

Fig.2. The Filimage architecture [1]

The key steps for its implementation are as foltows

1”"- shows the extraction module how the imagesdcanetified.

1- displays first text transition step is the pregessing module

2- it is in charge of the reading of the sourcesc@hd then returning a result to the last
module.

3- it converts document content via data structoir@ text any more mark up.

4- the textual segments are coming from semanttysis.

5- a connection between the two modules allowsrmaatic matching and associating operation

After the document is unfolded, the objects suchrages and texts are then stored into varied
databases. The extracted textual comments arstalsa [2].

2.1. Semanticfiltering

This section is focused on text semantic analySatextual exploration method is used to
obtain the textual segments. It is the computatibnguistic method, which is based on research of
hierarchical textual indices. The consolidationtlod linguistic resources is made through indices,
rules, and databases. The linguistic expressianarslyzed in the context, which allows automatic
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exploitation of relevant markers. This is called €Eontextual exploration and enables extraction
based on semantics, with a wide variety of a tegpecific relationships involved (time, space,
causality, definition, etc.). Different textual armation types are considered from the diverse
sources used in Language Processing (title, tegénd, source indication...). As the word usage in
any language is full of ambiguity (sense of a wdepends on context) there is a problem with
correct localization of markers. To solve this peob the localization of markers is used in a
context. The main aim of the analysis is to find tklationship between indices co-present in the
same context. The texts semantic analysis is al@ahelpful tool for understanding which types
of indices are more precisely corresponding toalisemponent and must be taken as the relevant
markers. An extracted segment related to an imagebe displayed as its textual comment and
markers are localized in the context, thanks tad¢teased rule®\ context analysis example can be
seen on (Cf. Fig. 5) [2,6]

Three-Dimensional Terrain Maps and
Reaching the Rocks

A picture of a beautiful landscape speaks a
thousand words, and shows what MIPL team
members pull off on a daily basis. However,
other important but less obvious products
generated by MIPL are the behind-the-
|| scenes, high-tech stereo images that are used
by rover drivers to maneuver safely on Mars.
Without knowing the distance to each rock
near the rover or slope in the terrain around
the rover, rover drivers could not safely
command the rover to drive toward a specific
location or send the robotic arm out to reach
a target with the scientific instruments.

L’:D stereo image of the rover's arm,
taken by Opportunity's front hazard-
avoidance cameras.

Image credit: NASA/JPL

Fig.3. We see in this preceding screen-capture, the cbimeluding the relevant image, it legend and theual
comments. The indices used by CE semantic anaysianderline [2].

The relevant indicator is “A picture” and the asated indices: “shows” is on the indicator’s
right. A rule allows localizing the relevant indioa“image” and the associated indices is: “areduse
by”. An example of CE rule [2]:

Name of therule: RSBXXX;
Released task: Filimage
Comment: type scheme: table, argument: following table
shows...

Indicator Class

E1= Creating space

C1= Indices Class
C2=Indices Class
Conditionl

Condition2

Attribute (taq)

2.2. Automatic matching and associating module (AMA)

In this part, the third module is described. Theste;n AMA (Automatic matching and
associating) allows solving the integration issoésa visual component (image) and a textual
component (semantic content). This module is fodrateresultant extraction and be used visualize
combination result. Solution is CE semantic — bastdeving together joining the exempt picture
of into rare sending resulthe system deals of a table containing the comgsnand uses those
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components to design a new result web pageARgr the extracted images are stored into the
databases, the extracted textual segments ar@wus®afch with them. This process is necessary to
the sequential organization of the document sphicguistics markers are participating to held

coherence between the textual components and imddes image is based on the context

constraints [3,4].

3. Conclusion

This paper provides a short review about text raat@ extraction system to the image
information retrieval. System presented in the papavailable to provide an automatic extraction
by using the AMA module, which is capable of summ@iag any digital document. The system is
based on a combination of automatic image ideatiitm and NLP techniques with using text
semantics. The solution and realization under th&tybation; such association provides further
communication through the relevant and higher ¢yaiformation was proposed. The World Wide
Web contains lot of information - multimedia cortenthat create a new requirements for
effectiveness of access to information. Semantities are created from the images and their
textual commentsThe interaction activity enables a better cognitivelerstandingand the key
point of Filimage system provides high level oeigitation objects from user point of view [1,3].
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