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Foreword

Dear Participant,

On behalf of the Section of Mathe]
of the Association of Hungarian P
great pleasure to welcome you to

5t h Wi nter School of PhD Stude
Mat hemati cs. The aim of our wor
mul t i di sscciipelnitniafriyc net wor k of PhD
their professional skills via an
The scientific progr amme include
|l ectures accompanied with an inte
the topic of <c¢compdéeierg,graanpdhiac 9 oasnt
presenting results in various fie

mat hemati cs.

Let me take this opportunity to
meeting at the University of Debr
beauti fDébredcegnof

Debrecen, March 2018

Hudoba Pe ter

Section of Mat hemat i cs&

Association of Hungar



Introduction of the Scientific Section
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szOvetsége
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matematikai és informatikai
tudomadnyok osztalya

Name of the Section Chairman
Section of Mat Hudoba Pe ter
I nformati on Sc

Association of
and DLA Studen

Scientific disciplines Webpage
Il nf ormati cs, Mwww. doszmi to. h
Contact Address

Phone: +36 1 2Bajza u. 32.,
Fax: +36 1 220H106Hungary
Emai | : mi t o@do



Introduction

The Section of Mat hemati cal and
Association of Hungarian PhD and
in June 2013. The members of the
doctor al school s i n i mfad rhmreantaita rc s
across the country. The main goal
PhD students wi t h i nformati on ab

opportunities and workshops.



The catalyst of the IT field in Hungary over half
a century:
The John von Neumann Computer Society turns
50 years old

T h gohn von Neumann Computer Society ( NJ SZ T) wa s
established in 19Re@sOTatjscnwa$i osée of
the pioneers of Hungarian cyberne:
existed for barely niseegtabbi ahm

During i ts first decade, NJSZT
organi sation wi t h a nati écahnt sc
experience all over Hungary in or
platform for specialists working
soon joined the international net
wel |

Thanks tso Geh&Z B | Secrcest,arfyi,r sQy oo fz
organization opened up towards th

in the 1980s. It w aMikrobzdnHtdgEp t h a't
Magazin[ Mi cr ocomputer Magazine], the
on computer science whi chZTal so
promoted t he spread of school a
movement of computer clubs and di
gai ned i ncr eas i magproximatelyn 3F0..000a nc e :

Hungarians participated in NJSZT’s talent support
programmea nd t ook pearittiiomscoempr sinc

NJSZT’s Managing Director, Istvan Alfoldif or mul at’'ed NJ S
mi ssion i n 1 ¢résérviegdhe valuéslofothe past,
adapting to the present, and influencing the future.

Preserving the values of the past: i n an wunpanrtal | el
among civil soci ety organisations
establishing apermnanene exhibitiop iomIgT a
history.



The exhi bi tThedPast ofthe¢ Futurewds opened b
Marina von Neumann Whitman, John von dNawgather
i n0 123 . Since it was opened, t he e
renewed and complemented with te
per manent exhibition dr Gomputepn t he
History Museum Foundation, set up with contr
NJSZT, i nesedee tbems of i nterest
exhibition ¢ aajovimultjmha.c eBlsedpraaf ess
community sofFoNIL®Z Ton I T History

continues to develop a database o
I T historyatdahbhasdi gahn aibfznjszahwc essed

Adaptingtothepresent: NJ SZT i s digitalequalityt e d t
and a | eadi ndigitgl literacy. Tleanks to NJSZT,

more than half a million Hungarians have attained ECDL
(European Comput e dcertificationiofitheirLi c e n
digital competences. I n the enhanced ECDL
pi oneered in intrlfdecurityragh 8CHdand ul e s
Educationf or -InCofln t eacher s, and -bBhs al
charge downl oadable | earning mate
attended conferences have been he
EqualDEt yat( Hot el Gell e rt.

Influencing the future: NsJ SZrTohas sicommuni ti e
regional organi zations caNJSZTbe f o
exerts all efforts to raise awareness to issues of robotics and

artificial intelligence, and related benefits, “risks and side

effects." | n t he framewor k odmntHor i NOSZT:
contributes tHungar iAunst prapect t

curriculum development for roboti

initiatives, tal ent dgsupmeairn miesmaii

and successful Hungarianspadteintei p

Olympics is one of the proofs.
njszt. hu ajovomul tja.



Travel Information

The WSPS V. will be held at the Faculty of Informatics, University of
Debrecen.

Important addresses

Faculty of Informatics, University of Debrecen: Kas-
sai street 26.

SportHote. Ol 4h Gabor street 5
. ACUA OA A E Egpeied Adub 1,

*T UAAG O NakidhyaBtreét 8DA ¢

. ACUAOAAE malay Gireed?. T Ud,

Train Station: Pet 6 f i Square 12.
Free Parking: Tancsi cs Mi haly st
Hotel in a closedparking lot

9 Nagyerdel knt
Nagyerdei Etterem _@

Nagyerdei Viztorony.

el S

Sport Hotel

3 p JD‘);I‘:E'S Irsih, Pub
3 ;

@0

Faculty of Informatics

‘Google My,Maps



How to get to the Sport Hotel Debrecen from the train sta-
tion?

You need to takeeram number 1f r om t he train st a
|l omds) to Nagyerdei Boul evard ( Na
reach the hotel by walk. Tram stops are markeih the map, below.




Lecturers

Dr.lldik6 Pappi s a | ecturer
I nformati cs, Uni ver s
She earned her PhD

" Geometry in 2006, b

topics ar e Construc
GeomeGeroymet ri ¢ model

sur faces, 3D print.
Experbased teaching
founder Constructiwv
(Hungary), and a

Neumann Computer d5oc

Dr. Laszl6 Szirmay-Kaloswa gr ad u a
the Budapest Uni ver:

Economics in 1987 w
professor of compute
research i nterests
met hods, product i-toinn

rendering and games
'wor ked for comp&mic&ks
I ntel, Medliemse,Riamd

Dr. Attila Tanacs i s current|l -
professor at t he D
Processing and Comp
University of Szeget

interests include in
i maging processing,
mobile image process

M p



Dr. Henrietta Toman i s a |l ect

Depart ment of Comp
| mage Processing, F
Uni vdrys of Debrecen.
PhD degree in Compu
University of Debrec
di ssertation: Geome
Loop Theory and in |
Her mai n i nterest I
processtrieatge gléd smetry

mo

Dr.
Fa
Un
| e
i n
me
pr
Vi

del ing

Gabor Valasek gr aduated
cul ty of I nf or ma
iversity, where hi
cturer unt il 2017
clude geometric

t hodscomputer gr arg
ogramming. Current
deo game industry.



Program

5th Winter School of PhD Students in Informatics and
Mathematics

Debrecen, University of De |l
2ndt h March, 2018

Dav-Fr i day, Md&r ch 2, 2018

12:30M: R6¢gi stration
&AAOI OU T &£ )1 &£ Oi AGEAOR 5T EOA

14:004: ®Pening ceremony

14:318: 3VOR- AR - MR - -Real i tdi etsheam Curr
Applications
$08 ' OOEI A 4A1 UAO

15:310: 8B6ffee break

15: 5180 Poster ses$sicanssamad

19:020L: 881l a Dinner

1 The rooms can be occupied from 13:00.

MT



Day-Saturday, Mar ch 3, 2018

7
9:

6®: 00OBreakf ast

6D0:

O@etting started with -3D pr
presentation
$08 )I AEEe O0ADPD AT A $08 (Al

: 6t tsitnagr t ed with 3D p#intin

3D modeling A A
$08 )1 AEE& O0OADPDP AT A $08 (Al

. Z26f fee break

Betting started with -3D pr
3D printing

$08 )I AEEe O0ADPDP AT A $08 (Al
:BOnch o

*T UAA" O ) OEOE 00OA

MBnt e Carl o Gl obal FI1 1 umi
pr‘esent'q‘ti”on
$08 , UOUx#A]I BOEOI AU

BB nt e Carl o Gl obal F Il umi

programmi ng
$08 , UOUZ#AI BOEOI AU

. B6ffee break

. BPU opramming and archit

presentation
$08 6BAKMOAE

cBDDner

*TUAA" O ) OEOE 00A

. ¥Dsiting the Nagyerdei Vi z

My



Day-S3inday. Mazr ch 4, 2018
7: 69: 00Breakfast

9: 86D0: 0Presentation about thhee S u |
University of Debrecen
$08 11 0U0UT ' UI

10:-010: 3PU programming and archite
$08 ' UAT O 6A1 AOAE

10:0100: ¥0siting the supercomputer
Debrecen (Group B)
$08 11001 ' Ul

11:310B: GPU prograamtchgtaoadures (Gr
$08 ' UAT O 6A1 AOGAE

11:3B: Y0siting the supercomputer
Debrecen (Group A)
$08 i1 001 ' Ul

13nam:m®qgh ] o o
*TUAA" O ) OEOE 00A

2The rooms must be left until 10:00, but it is available for the luggages
to be stored in aseparate room until lunch.

M cp



Topics

Monte Carlo Global Illumination Methods

Physically pl ausi bl e rendering c
because computation process Si mu
accurately. To solve the |light tr
integr al equation needs to-be S
di mensdiiomeanlsi on al i ntegrals shoul c
t he curse of di mensi o-MpntMonCar I&
guadrature rules are used. I n thi
of l i ght transport and Monte Car

beati funtl yarmd egample algorithm t

transfer in scenes of di ffuse a
algorithm, called path tracing, i
used today to create computer ge
During t he pracgr aonimi ndi s preseni

framewor k shoul d be extended wi t
calcul ati on features to ma k e t h
compl et e.

VR - AR - MR — Realities and their Current Applications
With the advent of modnesr mngadmadrCtsp h

high l evel graphics capabilities
applications of “Reiaflfijenelst ditnygpe¥i 1
Reality (VR), Augmented Reality
(Mi xed Reality). I'n thewHeatcteaeh
keyword means, wha't their mai n
necessary technical requirements

applications in the field of phys]|
recover from diff er efSteiiolulsn’eGsasreess



Getting started with 3D printing and modeling

Recentl vy, 3D printing is one of t
technical activities. I't has an i
manufacturing technol ogy but 3DP
C O nnseur culture by turning users

passive consumer s. The aim of ou
introduce the most common 3DP t ec
Model i ng) and to try a 3D model ir
expect atiimtnasblod madel s.



HOW EXTRACT A HYPERGRAPHS MODEL
REPRESENTATION BASED ON BUSINESS PROCESS USING
FINITE STATES MACHINES

Khawla Bouafia, Balint Molnar

Information Systems Department
Edtvos Lorand University

The analysis and desi gnd opfowermnffaurl
descriptive and representation

compl exi ty. I n this paper, we i n
based on busirepses@mibatisen usi ng
machines (FSMs). The model s ar ¢

reprtatinon.

The hypergraph representation Wi
describing I nformation Systems (I
this representation yields a form
and t o check many properties

comahce, and consistency) of t he
uni form treatmmant obnedthei bebes e

The basic idea is that the very f
hypergraph, provides a sound gr o
structurédaldampbd hbwugh mapping ttF
constructi on, component s, and co
process (BP). Thus, the represen
mapped onto a hypergraph can be a
traditionalandoilsf earsendcegircul es or
bel onging to data science | ater.

The model proposed in this paper
BP mapped on finite state mac hi
aut omated formal model . Thgsthepr
main el ements of FSM by definin

assistance of components of t he
di fferent patterns on simple and

4EA DPOI EAAO EAO AAAT OOPDPIzZEBRAT AMAUA OELA @
%001 PAAT 31 ARABIBIGI Wb 1 jA%&/ 100 08



REAL-TIME RENDERING OF LOW-ORDER VISUAL
ABERRATIONS USING COMPLEX PHASORS

Istvan Csoba, Roland Kunkli

Faculty of Informatics

University of Debrecen
This paper gdriersee mtes hea dr efbobr sFpemedreor
cylindrical refractive errors of
contribution i s t o prove that S U
effciently simulated by wusing cor
corresponding convolution kernel
neiggi bl e errors and producing nea
Furthermore, we developed a metho
the convolution kernel by inferri
spread function of the target ey e
scaling and orientating the comp
generate plausi bl eordederiehgacofyv
We al so explain how a simple spec
used to provide the entire @&l gori

simul ati on, making our algorithm
possessing an expensive wavefron!
wepresent some example outputs g

e
and provide the average performar
i mpl earteinan. This way we can show
of such a filltering ethod can
results in a fraction ofthetime
desi gnetrisme remtler t ai nment softwar
purpasesel | ).

Dl OOAA +HWH OERx . AGET T Al %@gAAI 1T Al

-ET EOOOU / £ (01 A1 #APAAEOEAO
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MINIMUM ARC LENGTH CURVES & OPTIMIZATION IN
SPLINE INTERPOLATION

Gabor Fabian

Faculty of Informatics
E6tvos Lorand University

et us coancseicdrearf ta isnp t he two di me.]
an be moved in any direction fr
uppose that some sequence of poi
hould to be visited in a given o
0O retwermttagtth The position and
i me are required to be continuou
e move the spacecraft to reach t
he same problem in mathemati cal

an we deiffhereanti abl e closed p
nterpolates in given points and |
esearch we give a particular S 0
eriodic spline i nterpol ati on an
pline inteblpemabhiaen upique sol ut |
ommon boundary conditions there
sed i n any types of optimizat:i
pplications require only the con
ry to introducleeaai pgr drmet ecronhdy t
ontinuity of second derivative a
ive exact formulas to calcul ate
ontinuous first derivatives i n

ontinuous secahtd @geirnvat exegpint
he period. I n this case, we have
s used to find a solution with ¢
unction of the optimization can
0O be optismiczoendd idsertilvemat i ve gi ven
he period. Using our optimizati
pproxi mate solution of the probl



Let us consider a finite sequence

closed edge |l oop andngetbhaen poeasil
parametrization of this edge | oop
parameterization are considered t
the quasi periodic boundary condi
way we cahn coearsttiralclte ac udrivief etrh at
given points, mor eover we have frr
to minimize the arc |l ength subjec

present some test results.



ANALYSIS OF PRODUCT NUMBER SYSTEMS

Péter Hudoba, Attila Kovacs

Faculty of Informatics
E6tvos Lorand University

The research of the generalized n
chall enging areas. I n this poster
foll owing probl em:

Gi exﬂm hn oM andyd hm QK t wo

numbe systems, i n what circumst

’X’Fﬁl‘UFD will be a number system

0 ©w 0 Q40 pBEAQ pBa

During our computer i nvestigat

counterexampl es. iWe vahlriech novesdd gtah

system property preserves.

[l] Kova c¢s, A. On computation (
expanding inua}ar Pupdr. atMart$r.i e b
2, (200, 97

2 Burcsi, P. , kbavraga,s, Z4A. , Pa@ip

Cl asastiifoinc Al gorithms for Gener a
28 (200&pbpH. 141

[B] Kova cs, AL, On number
Model I i ng, -8,15.2003)



BLABOO: A LIGHTWEIGHT BLACK BOX OPTIMIZER
FRAMEWORK

Péter Kiss, David Fonyo, Tomas Horvath

Department of Data Science and Engineering
E6tvos Lorand University

Bl aboO is an open source software
the widest possible range of comp
using arbitr-auwni npgpar amehaeri que. T
provides wus ant-wasuet oonatt ii mi zeaatsiyon f
focusing on t he optimization of
application, the manual and sourc

https: /l/copm/tkplpet er ki ss/ Bl ackBoxOp



https://github.com/kppeterkiss/BlackBoxOptimizer

A NEW SKINNING METHOD FOR DYNAMIC MODELING
Kinga Kruppal, Roland Kunkli1, Miklés Hoffmann?

1Faculty of Informatics
University of Debrecen

2Institute of Mathematics and Informatics
Eszterhazy Karoly University

Curvesuwrnfdace modeling has al ways |
in Computer Aided Gbasmetr met Peds g
become standard and widely wused

anot her approach has been devel
model i ng basefd coinr cslkdsnnamdy sopher es
have been published in this topic
in fields such as mol ecul ar biolo
computer animati on.

Due to intetriamd ivkitiyni mgamet hods
are preferred in modeling. A rece
however, changes the shape of the

—this means that the skinning mef
modeling even though the computat
Badeon our wor k [ 3], we present
at offers continuous al't
h transitions in the mod

1] Kunkl i, R. , Hof f mann, M. , Skin
Computer Aided nGeVoomet r2i 7c6 1EBe)s(i2g0
621.

2 Bast |, B. , Kosi nka, J ., La vic |

systems of <circles and convex s
(201589., 1

[B] Kruppa, K., Kunkl i, R. , Hof f man
algorithm provaindsiintg os1ymootGr atphi
(submitted, 2018) .

HY
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PROJECTION SELECTION USING UNCERTAINTY IN
BINARY TOMOGRAPHY

Gabor Léko, Péter Balazs, Laszlo G. Varga

Department of Image Processing and Computer Graphics
University of Szeged, Hungary

Bi nary tomography focuses on the
homogeneous objects from assmainl
many applications, i ncompl ete pro
information for the correct recon

We use the algebraic formul ati on

I'n this way, this probl etmencanf b
equations. Given the reconstruct.i
t he uncertainty of a projection
information in the projection dat
of the reconstruction proboem. Kr
we could calculate the probabilit
1. The probabilities given, we ca
pi xel . We can also calculate the
reconstruction by summi ng t he
We provide aracmetdi meztahtoido'moostsel e
i nformaptriojecti on set , using i nf
uncertainty. Beside the projectic
knowl edge of the i mBygeekpebéemeata

on sofhamtreme we found that our me
approxi mately as accurate recons

met hods can do, whi c h, however, u
opti mal set of projections.

4EEO OAOGAAOAE xAO 0OODPDPI OORAI ARO OERAL ¢ 3 &9 ¥
OEA pOi BAEOGAOAA DOT COAI A1 O OOAETETC T Ax
EEAT AO T £ AdHTD ORMem® doxAdEdhh Mht 1 98 4EA DOIT EAJ
AAAT OO0OPDPI OOAA AU OEDIT ABGAI BAAUAIOERAl BDI DRAAT



AUTOMATIC JAM CLASSIFICATION ALGORITHM WITH
VEHICLE COMMUNICATION

Krisztian Medgyes12, Tamas Kovacs?
1Faculty of Information Technology
University of Pannonia

2GAMF Faculty
University of Neumann Janos

=
®

continued t he research and
n tion evaluation system by
t i

t

- CcQ

es
at
er picture of traffic situat
mmuantiicon bet ween vehicles. Our
e the WAVE protoco-lt.i o809 imf oume
change i s based on | EEE 802
mmuni cati on. Leaving your own
mmuni cation bngaplanfgbemexTBis
read our devel opment as Wi
e use of | EEE 802.11p Wirele

mmuni cati on protocol . Using
mmuni c avteieon thet movi ng vehicl es.
e the protocol to connect and
mmuni cati on, we would use the

us hel pirngrtaliédi ot users with i
able vehicles to know the dest.i
di stance) t o mak e an
two i mportant parameters in

9 D FTOoOoO0OcCcoOoOO0OmMm —4Imuoooc OoTcwnwo
O3 T 0O0WMOOSTTT OOXW!mOoom—o

e
i
d characteristic parameters
rameters.

T o =
QS5 T

ons in Fuzzy sets. Wi th nc

vironments ( WAVE)speicd fia we i

ngestion evaluation system, t he
n f

ch we processed: etstse rtayt i alr am



The periodicity parameters of t
function i s obtainedictfuesmomhi chr
subtractetdhr elsyhol ds preset . in
Applying the method to various tr
recognize and classify them. It ¢
GPS receiver data series as wel |l .|
satellites for mobil e phorneessulwist h
obtained show that t he classify
operational and by further me a s
refinement whi t more sensors ( ES
rotation), it is hoped that t he
practice.
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COGNITIVE INFORMATION SYSTEMS
OVERVIEW AND RESEARCH PROPOSAL

Balint Molnar, Déra MattyasovszKy-Philipp

Information Systems Department
E6tvos Lorand University

rapid change of world causes
onment and itdn omady acgtelaesr odp e
Those challenges |likely increase
satisfaction meanwh'ielfef iicmpmawe ¢ @
st saving, optimize processe
nufacturing, enhancetscecDuiet y,0
mpl exity and to the rapid alter
nges in the processes of ent el
se challenges easily in time,
nts as one of tohnegek ey seulcecneesmst, s
nts might have a direct i mpac
se required skills to manage
ilable in one single person or
ordabl e or nootnee foffi cdiheen tp,0 stsh éorl
|l everage the capability of a c¢
many unanswered guestions,

|l eading information about the

aim of the pyubltlhiec ateiamn nigs otfo t«
tem. To expand one of the defi

cognitive information system
tems, then conceptualize the p
understandeanndt umagiofie ctolgni t i
t ems, cognitive operation and
ustries and in the world of er
as presented, point to the pot

hi ghl i gohrttianngc et hoef iinp.
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TOPIC DETECTION IN ONLINE COMMUNITIES

Barnabas Nagy, Laszl6 Grad-Gyenge

Faculty of Informatics
E6tvos Lorand University

soci al medi a, t he heterogenel
obl emati c. I n most cases,r the
ntents and t his IS an essenti
assification. The primary goal
owl edge based similarity detect
nerated content . Wi t h regard t
manodel mng techniques i |
the text of natura

ng the particul ar Face
are extracted wutilizing the
tokenized by aspt pal nydianrgd tHuen s
ol ogi cal analyzer. As the ne
semantic representsetlieccn edf
i C model ing tool i s appli
ng methods areelg@lt edlWordRA
devel oped semanti c space of
zed by the stochlMNE.i cToepmbce
are evolved by the HDBSc
t paper, we woulanlofket he
l usters as t he pri mary
g t he i mpl ementati on ou
n pipeline has been defi
nd Apache Cassandr a. Wt
smalhakl e keystore, Rabl
the tasks bet ween the
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ALGORITHMS TO FIND ISOPTIC SURFACES OF
POLYHEDRAL MESHES

Ferenc Nagy!, Roland Kunkli?, Miklés Hoffmann2

1Faculty of Informatics
University of Debrecen

2Institute of Mathematics and Computer Science
Eszterhazy Karoly University

|l soptics -dinmemei tindleaBuspace are
studi ed. The i soptdiicmesisi foamaé @fhe
recently defined by Csima and Szi
t he -kvred W n noti on of i soptic
The isoptic surface of” sn tdrebil torca
of pOwlmdrse the measur € wrft a hteh g rwirj
sphere d&rioundcequal t o a gda .ven

I'n that paper, an algorithm has a
i soptic surfaces of convex pol yh
cannot be extended to concave sha
I n this poster, we present new se
of the isoptic surfacwwbhich woi ks
for convex and concave polyhedral
an alter ntaitanveofdetfhenii soptic surf:
be presented.

[1]G. Csima, J. Szirmai: |l soptic s

Ai ded Geometric Dé®6ign 47 (2016

The first author was supporeVEXAaABy (The cor
projebéeehasupported by tfhien aknhucreodp ebayn tlhnei oF
pean Soci al Fund.
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CT SCANNER CALIBRATION BASED ON OPTIMIZATION

Csaba Olasz, Laszl6 G. Varga, Antal Nagy

Department of Image Processing and Computer Graphics
University of Szeged

Nowadays became the use of the CT
in the industry. There are two ma
do wWemwstructalvetematiemng with CT sca

t he CT scanner s can have vari o
applications ar e for exampl e, q
structural analysis [3], or the e
Knowing of the pirsojesdsdmtni agle ofmeert rt
of CT scanners. The application i
which depends on the prejpcbtessag:
such as miniaturization, or the di
mor e and mor e prmrexcitd eolny geom

OQur work -iwesnitmeg dfi n@ currently op
scanner based on the perfection
rst determinate t he accurate C

[

scanner, and we compgr d ot hme mewrhram
perfectly accurate (desired) geon
the inaccuracies or errors of the
are eliminated, the resolution of
and t he extension orf bhiet s p oaspspil b
The results can be used to i mproyv
t wo ways. On one hand, we can usSE€E
the reconstructions. On the other
mechani cal error s, whi clhy wen htahvee
scanner in situ.
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RELATIONSHIP VISUALIZATION OF TABULAR DATA
BASED ON HYPERBOLIC GEOMETRY

Gyorgy Papp, Roland Kunkli

Faculty of Informatics
University of Debrecen

Eval uating all available infor mat
course of action in any situation
puzzle thdato memw Ildeasdcoveries i s &
compl ex task. Therefore, nowadays
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sualize this information to su
sions and conclusions based o
ationshipsallessyri whdclhhyi s an
re them; however, it i s not t
l uation. Thus, we proposed a Vv
cos, whkincohwn sapaplwieddti on f or Qe
vi sual e gtaed i andi agram with re
g our recommended features. W
the same settings for the pa
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e curves do not behave wel/l
tion to a hiesplpaodlteme i Betzier
he Poincare di sk model becau
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EXTREMELY OVERLAPPING COMMUNITIES

Akos Rudas

Faculty of Informatics
E6tvos Lorand University

ecommuni cati on net wor ks have

nteresting target of data mining
most endl ess stred.m Tofe dmaian tmpo
nterest are methods and al gorithi
Data Record) dat a. These records
message or cal/l is made or receiyv

ing purposes. Thghtcan hewude
i stics especially i f we can
aining personal information a
data contain enough informat:i
e vertices arecablkss bandeendg
ng such graphs opens t he
i es. The one this resear
, more specifically a ca
The regul ar odnelias siide
ces t o di sjoint C omml
eature common in users
g communitherse aca&n nmd
ons. My approach ies nov
s assumed that mo st of t he
uni ies (e.g. work, family, f

f
n
i

—_—h o~

i
i niti ons, t ool s, and met h
a reasonabl e ti me.



FRACTAL ANALYSIS ON EVOLVING APOLLONIAN
NETWORKS

1,2 Levente Simon, 1Anna So0s

1 Faculty of Mathematics and Computer Science
Babes-Bolyai University

2 Faculty of Informatics
Eotvos Lorand University

In this poster we apply the Ndim
evolvingnApet wonka (EANs) . We hig
theorem at one of the boundary ca
the fractal di mension values of
probability and iteration paramet
[l]Hahn, K., Massopusmet Pod toimgaai
complexity in binary o wei ghte

r
t o functional connectivity i n
Bi oinformatics. 2016, 17:87.
2 Sanfeliu$S. A.A &Fiust &nce measur e
rel ational g rraepchosg nfiotri oma t tleld EnE
on Systems, Man and Cy#éRBnetics

[3] Si mon, L., Soo0s, AL, Fi xed poin
Apol Il oni an net wor ks, I n: Il oan
FIl or ea, FIl orin Pop, Al exandru

Prcoeeding of21€8C3Xt ernational (
Contr ol Systems and Codp@ter Sc
[4] Z . Zhang, L. Rong, Zhou. , S. ,
with -wonmalld fseal et opol ogi es, Phy
74(2006), 046105.
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BINARY IMAGE RECONSTRUCTION WITH STRIP
CONSTRANTS

Judit Szics, Péter Balazs

Department of Image Processing and Computer Graphics,
University of Szeged

di screte case the basic aim of
mages from their speatrsalofell ilnien
erent directions (projection)
i mages to reconstruct can con
can be represented by binary |
ct (black) andgr Qurmrd a(hwllsi tfe) fgi
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are a |l ot of difficulties i
, exi stence of switching C
ent in ad bsnar ysematafi xfour
AOh'ThQ p GQ afp @Q &) .

)
223
3
Q
)
Q
:T<

t he reconstruction process tr
corporated into an energy
sue is equivalent to a fun

n
0
tivated by nonogram puzzles [ 3
scribe the expected texture o
mber of strips in each row and
nerdlar iP We first reformul at e
nstraint Satisfaction Problem (
neaquations. Although this meth
rdly applicable in practice, as
mpl et e. As an alternative appro
sed on simulated annealing [ 4]
lont ionly, however wob&sed aspgpemroa



I n our case the energy function t
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wher e:

T Oy is the row sum vector,

T o4y is the column sum vector,

T YOu i s th number of strips in
T Y4 is the number of strips in
§ ‘OwhY®Yw@re given as input,

ClddY@Yaare the corresponding vect
current solution.

The effectiveness obmpheedwonmat b
data sets from differ.enitOdfimaodg ecclt:

pixels and random i mages) .
1 G. T. Her man, A. Kuba (Eds. ) :
Foundati ons, Al gori t hms and A

Boston, 1999.
[2H. J. Ryseri:alCopwbd merttoires of mat 1

ones. Canadd7837 MRI®7) 9

[B] K. J Batenbur g, W. A. Kosters:
combining relaxations, 1FaH2t er n
1683 (2009)

[4] S. Kirkpatrick, C. D. Gel att, I

Smul ated AnnealénB80Scieasrp 220
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SERIOUS GAMES IN MOVEMENT REHABILITATION AND
IN THE DIAGNOSIS OF VISUAL PROBLEMS

Veronika Sziics, Tibor Guzsvinecz, Mostafa Elgendy, Cecilia
Sik-Lanyi

Department of Electrical Engineering and Information Systems
University of Pannonia

Devel oping applications in virtu
dynamically growing areas in the

The user base of ¢thesei mppdayx ahy o
user interaction becomes more ea
i mprovements. With the spread of
new possibilities become avail at
rehabilitation, in schoalvi tanrd.
The topic of gesture recognition
di agnosi s i s a yet unexpl oited f
perfor mance of computers suppl en
avail abl e cheap and easily acc
technodpegn esp new opportunities.

The paper only processes '"vaorskmal |
which is supporting the rehabil:i
computer assisted gesture anal ys
di agnostic application for visual
Unfortunately, Bgtdeemiiheenchoel
and more who has visual probl ems
preschool and primary school c hi
exams for children are extremely
percéntpreschool ers andag2e: pcehricedmrt
have vision problems and the ri s

vision testingsgamekthe ohl ydranc
and pushing it to the final posit
wi hél p the user -s(cphaoroe nttse aacnhde rsr) e
t hel dftsée nvi sual acuity probl ems.
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e increasing number of peopl e ||
s stimulated the search for nov
habilitagutotni wg teéhadditt i onal stre:
alth care systems.

e introduced movement rehabilit
simpl e repetitive movement s,
ercises became the control reso
verdonf the practice to the "contr

ewpoint has <changed, and this

t h of t he applications can be
habilitation centers, school s o
u-ser endil yt aursfeace. The movement r
eps the gaming experience and
vement therapy, t hus encouragi
actice.
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AUTOMATIC CAGE GENERATION FOR 3D
TRIANGULATED MESHES WITH DIFFERENT TOPOLOGY

AKos Téth, Roland Kunkli

Faculty of Informatics

University of Debrecen
Nowadays, designers wusually wuse
ani mati on movi erse sort oc dnmpputoevre gah e
scene. The handling of these mode
many def ormati on techniques (e. g
Har moni ¢c Coordinates) appeared in
cost of the modelpropeirpyl| doisemhes
def ormati on technigues, we have 1t
(swal |l ed cage) whi ch envel ops t

construction ofcdrhseumiamgge sand tae diic
di fferent met hodd havéebpemnhisl @a

they are often not opti mi zed. I n
presented for creating cages f o
automatically. Experi ment al resul

are al so shown.
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PARALLEL SURFACE RENCONSTRUCTION

Daniel Varga?, Laszl6 Dobos?, Sandor Lakil, Péter Vadernas,
Bence Formaneks3

1Department of Information Systems
ELTE Eo6tvos Lorand University

2Department of Physics of Complex Systems
E6tvos Lorand University

3Ericsson Research

Various augmented and virtual rea
emerged in the past years and the
Mo s t of tdteisensapwodridi me,ar posiang
requirements against t h
e, with the advent of s
or mobile devices new o
tion emt thh@an 3IWe eaxplr @inim

I

Fu r

su f
re uc

i n tter user AR/ VR experienc
computational compl exity of 3D
continuous 3D point cloud stream:
that have high energy consiufneptoifon
mobil e devices. By moving t he
computing nodes deployed <c¢close t
phones can be offloaded and thu:
extended. Our objesctciavabil e metdbdo
neaeatli me 3D mesh generation by ex
mobile edge computing infrastruct
triangul ation algorithm called Gr
triangulati on. The p
st s:Anl Octree is wus
i n partitions t h
Ev

su

sm

ca

t o

roposed met h
ed to segment
at ar e t hen
y voxel defined by a | eaf n o
et of t he i ncoming point cl
thing theudsa,w tplhe nGr eddy Pr o]
ul at e
mer ge

¢
0
)

s
0
c

s a partial 3D mesh for
the generated partial 3D



The triangul ati on phase of t he

scal abl e, and i s suitabbdge foltoud
environment . By moving the proces
phones can be offl oaded,-trmeubanbndn
thus better user satisfaction.

[ 1] Z . Cs. Marton, ,ORh. FB.st RuWwWwuu,f
Reconstruct ironL aMegteh oadnsd fNGi sy P
I CRA" 09 Proceedings of t he 2 (
conference on Robotics and Autc

ny



SECURING PERSONAL DATA IN PUBLIC CLOUD

Péter Voros, Péter Hudoba, Daniel Csubak

Faculty of Informatics
Eotvos Lorand University

Pwviacy i s t he ability of an i ndi
themselves, or information about
themselves selectively. The 1incre
web services indicate the I|ikelih
brehacis the number one threat ac
Al liance [1]. Users generate a hi
rvices, and al so whil e acces:¢
knowingly agree to the privacy
rough asérixi ce providers author.i
d shar e erusscermasl dat a. Due to t
vertising methods there is an i
t a.
our work we show the two possi
ur i nfgi tlsayiemn: client side prote
XVy. OpenWebCrypt, our <client s
a browser extension, -$dati e N
googl e cal endar) and encr )
kgr ountdr.e Pdr,y psswor proxy solutio
c I'si earbtl .e Itto store sever al acci
Dropbox, Megaupl oad, FTP) .
t deal s wi t h confidenti al da:
ough e®riypshat adds t he extra
nsparently. The extra keys are
cessible directly by the <clien
mpromi se their credenti al s. Ch
thod is kel spsmakme becure whil
handle the | oad of a regular wu
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1] (2016) The treachecomputtiwed veo,]
threats in 2016. [ Onl ine].

Avail albtliteps: / / cl oudsecurityall iz
threats
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