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Pe3romMmera

Ha OBJITAPCKU W aHTJIMMCKHU Ha CTaTHHUTE Ha o1 Kupun AslekcueB 3a ydacTre B KOHKYpPCA 3a akaJeMHYHATa
IUTBKHOCT ,,lipodhecop” 1o mpodeCHOHAITHO HampaBieHue 5.2 ,, ElIeKTpoTeXHHUKa, eJICKTPOHUKA M aBTOMAaTHKA",
cnermanHocT: 02.21.07. ,,ABTOMaTH3UpaHU CHUCTEMH 3a 00paboTka Ha wH(pOpManus U ynpapieHue , o0siseH B /B
Op. Op. 57 ot 09.07.2021 r. 3a Hy>)XaUTE Ha CEKIH ,, IHHOPMAIMOHHN TEXHOJIOTHH 32 00paboTKa Ha CEH30pHU
nagHu'

Alexiev, K., Topalova Hr., ECG pulse train analysis, IEEE International Symposium on
INnovations in Intelligent SysTems and Applications, INISTA 2020 - Proceedings, 2020, accepted.

The electrocardiogram reflects the electrical activity of the heart. It is used for heart state estimation and
diagnosis of a number of heart diseases. Recently new ECG devices have appeared measuring the electrical
activity of the heart with unprecedented accuracy. These data determine the need to create new methods for
their processing. This article presents a package of algorithms aimed at a more detailed analysis of ECG
data obtained with increased sampling rate and higher accuracy

EHGKTpOKapHHOFpaMaTa 0oTpassBa CIACKTPHUICCKATAa aKTUBHOCT Ha CHPIECTO. H3non3sa ce 3a olicHKa Ha
CbCTOAHUCTO Ha CHPLUECTO U AMATHOCTUKA HA pEaAnlia CbpACYHO-CHbJOBU 3a00JIIBaHHUS. HaCKOpO CC IIosIBUXAa
Hosu EKI arraparTtv, U3SMEpBallln CIICKTPUYCCKAaTa aKTUBHOCT Ha CbPLETO C 6e3npeueﬂeHTHa TOYHOCT. Te3u
AaHHHW OIIPCACIIAT HGO6XOILI/IMOCTT21 OT Ch3JJaBaHC HAa HOBH MCTO/JHU 3a TAXHaTa 06pa60TKa. Ta3u craTus
npeacTaBs IAKET OT aJITOPUTMH, HACOUCHH KbM I10 —nonp06eH aHaJIM3 Ha JaHHHUTC OT EKF, IIOJIYy4YCHHU C
IIOBHIIICHA Y€CTOTA HA B3CMaHC Ha HpO6I/I " 110 -BUCOKA TOYHOCT.

Alexiev, K., Toshkov, T., Prodanov, D., Self-similar decomposition of digital signals, Cybernetics and
Information Technologies, Vol. 20, Issue 5, pp. 20-37, 2020.

Traditionally, the engineers analyze signals in the time domain and in the frequency domain. These signal
representations discover different signal characteristics and in many cases, the exploration of a single signal
presentation is not sufficient. In the present paper, a new self-similar decomposition of digital signals is
proposed. Unlike some well-known approaches, the newly proposed method for signal decomposition and
description does not use pre-selected templates such as sine waves, wavelets, etc. It is realized in time
domain but at the same time, it contains information about frequency signal characteristics. Good
multiscale characteristics of the algorithm being proposed are demonstrated in a series of examples. It can
be used for compact signal presentation, restoration of distorted signals, event detection, localization, etc.
The method is also suitable for description of highly repetitive continuous and digital signals.

TpaauimoHHo HHKEHEPUTE aHATM3UPAT CUTHAIM BHB BpeMeBaTa U B yecToTHaTa obnactu. [1o Te3n
MNpEACTAaBAHUA HAa CUTHAJIUTE C€ OTKPUBAT PA3JIMYHU XAPaKTECPHUCTUKH HAa CMT'HaJla U B MHOI'O CJIy4dau
M3CIIEJIBAHETO HA CaMO €/IHO MPEICTaBsIHE Ha CUTHAJI HE € I0CTaThyHO. B HacTosIaTa ctaTus ce mpeajiara
HOBO CaMOIOJI00HO pa3jaraHe Ha HH(POBHU cUTHANIU. 3a pa3iivKa OT HIKOHM J10Ope MO3HATH MOAXO0/IH,
HOBOTIPEIJIOKEHUAT METO]T 32 pa3liaraHe U OMKMCAaHWEe Ha CUTHAJIA HEe U3I0JI3Ba MPEABAPUTEITHO U30paHu
mabJIOHU KaTO CUHYCOUIATHU BBJIHH, YEHBIETH U Ip. Toii ce peain3upa BHB BpeMeBa 00J1acT, HO B
CBIIIOTO BpeMe ChAbpKa HH(OpPMAIIHS 32 YECTOTHUTE XapaKTePUCTUKU Ha curHana. Jloopure
My.]'ITI/IMaH_[a6HI/I XapaKTEPHUCTHUKU HA NIpEajIaraius alrOpuTbM Ca JEMOHCTPHUPAHU B Iopcauna OT
npuMepu. Moxe Aa ce U3MoJi3Ba 33 KOMIAKTHO NPEJCTaBIHE Ha CUTHAJIM, Bb3CTAHOBSBAHE Ha MOBPEICHU
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CUTHAJIM, OTKPUBAHE Ha ChOUTHS, JIOKATU3aIuUs U Ip. METOIBT € MOAXO/ISII U 32 OMMCaHNE Ha CUITHO
MOBTAPSAILIN CE HEMPEKbCHATU U IIUPPOBU CUTHAIIH.

Alexiev, K., A new algorithm for compact signal encoding, Comptes Rendus de L'Academie Bulgare
des Sciences, 2020, 73(1), pp. 90-95.

The signal encoding has long been in the focus of scientists and engineers working in the field of signal,
data and information processing, sensors and sensor networks, communication systems, digital and
analogue electronics design, and others. The system design and its functional characteristics depend
strongly on signal encoding. The description of the signals also defines the basic methods for their
processing and storage. In this article a new algorithm for signal encoding is proposed that allows you to
store the most important signal features in a compact form. This approach also opens the door to new
algorithms for signal processing. In the first section the current state of the problem is revealed. Then the
explanation of the newly proposed signal encoder follows. In the third section an exemplary signal
encoding algorithm is applied over several major types of signals. The fourth section analyzes the proposed
algorithm and marks the next steps for scientific work.

Koaupanero Ha curiasna oT/1aBHa € BbB (JOKyca Ha YUEHU U MHXKEHEpH, padoTely B 00s1acTTa Ha
o0paboTKaTa Ha CUTHAIIM, TAaHHU U HH(OpMAIHs, CEH30PH U CEH30PHHU MPEXH, KOMYHUKAIIHOHHHA CUCTEMH,
IU3aiiH Ha nudpoBa U aHAJIOroBa €J1EKTPOHUKA U Jp. J(M3aliHBT HA cucTeMaTa U HelHUTe (GYHKLIMOHATIHU
XapaKTEPUCTUKU CUJIHO 3aBUCT OT KOJAUPAHETO Ha curHayia. ONMCaHUETO Ha CUTHAJIUTE OIpeness U
OCHOBHMTE METOJIU 3a TAXHaTa 00paboTKa U ChbXpaHeHue. B Ta3u craTus € npeuloskeH HOB aJITOPUTHM 3a
KOJMpaHe Ha CUTHAaJI, KOMTO M03BOJIABA ChXPaHsBaHE HA HAall -BaXKHUTE XapaKTEPUCTUKU HA CUTHAJIA B
KoMMakTHa ¢opma. To31 NOIX0/ ChIO OTBAPS BpaTaTa KbM HOBU aJTOPUTMHM 32 00paboTKa Ha curHaiu. B
I'BPBHS Pa3JIell Ce Pa3KpHBa TEKYIOTO ChCTOAHUE HA pobiema. Crest ToBa cieaBa 00sICHEHHETO Ha
HOBOIIPEJIOKEHUS EHKOJIEp Ha CUTHAIIU. B TpeTus paszien npuMepeH alropuThM 3a KOAUPAHE HA CUTHAIIN
€ MPUJIOKEH KbM HIKOJIKO OCHOBHU TUIIA CUTHATIU. UETBBPTHUAT pa3/ieN aHaIU3Upa MPeI0KEHUS
JITOPUTHM U MapKHpa cjeJBalluTe CThIIKYU 3a HayyHa paboTa.

Alexiev, K., Nonlinearity Estimation of Digital Signals, Communications in Computer and
Information Science, 2020, 1126 CCIS, pp. 69-80.

Assessing the nonlinearity of one signal, system, or dependence of one signal on another is of great
importance in the design process. The article proposes an algorithm for simplified nonlinearity estimation
of digital signals. The solution provides detailed information to constructors about existing nonlinearities,
which in many cases is sufficient to make the correct choice of processing algorithms. The programming
code of the algorithm is presented and its implementation is demonstrated on a set of basic functions.
Several steps to further development of the proposed approach are outlined.

OneHkarta Ha HEJTMHEWMHOCTTA HA €IMH CUTHAJI, CHCTEMA WJIN 3aBUCUMOCT Ha €JUH CUTHAJI OT JPYT € OT
roJISIMO 3Hau€HHE B IIpolieca Ha npoekTupane. CraTusra npeajiara alropuTbM 3a OIPOCTEHA OLICHKA Ha
HeJIMHEHHOCTTa Ha HU(POBUTE CUTHANU. Pemenrero nmpeaocrass moapoOHa nH(popMaIys Ha
KOHCTPYKTOPHUTE 32 ChIIECTBYBAILIUTE HETMHEHHOCTH, KOETO B MHOTO CIIy4aH € JOCTaThbUHO 3a MPaBUITHUS
n300p Ha aNropuT™MU 3a 0opadotka. [IpencraBeH e mporpamMeH Koj Ha alrOpUThbMa U ce AEMOHCTpHpa
HEroBOTO M3ITbJIHEHHE BbPXY HA0Op 0T OCHOBHHU (yHKIMHU. OuepTaH ca HIKOJIKO CTHIIKH 3a I10 -
HATaTBHIIHO Pa3BUTHE HA NPEAJIOKEHUS OAXOI.

Alexiev, K., Tkachenko, I., Ivanushkin, M., Volgin, S., Telemetry Information Restoring in Satellite
Communications, ACM International Conference Proceeding Series, 2020, pp. 129-134.
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The satellite communication plays an important role in the control of outer space. It serves both the remote
control of satellites or the satellite system and the transmission of information from satellites to Earth. The
information transmitted includes both information describing the internal state of the satellite systems and
information from the objects monitored by the satellites. The last one plays important role in satellite
control and it will be mainly considered in this article. Usually, only a very small number of satellites move
in geostationary orbits (i.e. they are located above the same point above the earth's surface. This means that
most of the satellites must adapt their antennas to the Earth's receiving devices. The change in the position
of the satellites in relation to the Earth communication stations with the satellites is associated with a
significant change in the parameters of the channel and results often in a loss of transmitted information.
This article proposes a method for lost data restoration. It is based on the hypothesis for correlation
between previously sent data with the lost ones, valid for the transmitted information about internal state of
satellite subsystems. An efficient algorithm is suggested for detection of the closest up to scale data
segment in successfully sent data with the data segment, surrounding lost data. Algorithm demonstration
and validation are presented over data from AIST small satellites.

CaTtenuTHaTa KOMyHHMKAlMs UTpae BaxKHa poJisd 32 00eKTUTE B KocMmoca. Toil 00ciyKBa KakTo
JUCTAHLIMOHHOTO YIPaBJI€HUE Ha CI'bTHULM UJIM CaTeIMTHATA CUCTEMA, TaKa U MPEAaBaHETO Ha
uHopManus oT CbTHULM Ha 3emsra. [IpenaBanaTta nHpopmanys BKIIOYBA KAKTO HHPOpMaLus,
OIMCBAINA BHTPEIIHOTO CHCTOSHUE HA CATEIIMTHUTE CHCTEMH, TaKa U HH(POpMANHs 32 O0EKTHUTE,
HabmoaaBanu oT cibTHULIKTE. H(pOopManusaTa, onucBaiia BbTPEIIHOTO ChbCTOSHUE HA CATEJIUTHUTE
CUCTEMHU UIpae BakKHa PoJis B yIIPABICHUETO Ha CAaTEIMTUTE U 1€ ObJie OOCKT Ha U3CIIEJIBAHE B Ta3U
cratusi. OGMKHOBEHO CaMO MHOI'O MajIbK OpO# CITBTHHLIM CE JIBMKAT 110 Ie0CTallMOHapHU OpOUTH (T.€. Te
ca pasIoJIOKEHU HaJ| €/1Ha U Chllla TOUKa HaJl 3eMHaTa OBbPXHOCT). ToBa 03HauaBa, 4e MOBEYETO OT
CITbTHHUILIUTE TPsIOBA J]a aanTUPAT aHTEHUTE CU KbM IIpUeMalluTe ycrpoiicTBa Ha 3emsaTa. [Ipomenure B
I0JIO)KEHUETO Ha CIBbTHULIUTE 32 BPb3Ka CbC 36MHUTE KOMYHUKAIIMOHHU CTaHIIMM Ca CBBP3aHU ChC
3HAYUTEIHU U3MEHEHHUs Ha lTapaMeTpUTe Ha KaHajla MU 4eCTO BOJAT /10 3ary0a Ha npefajieHa nHpopManus.
Ta3u crartus npennara MeTo]] 3a Bb3CTaHOBSIBAaHE HAa U3ryOeHU JaHHU. TS ce OCHOBaBa Ha XMIIOTE3aTa 3a
KOpesauus MeXI1y NpeABapUTeHO U3IPATEHN JaHHU ChC 3aryOCHUTE, BAJIM/IHY 3a Mpe/laieHaTa
nH(pOopMalKs 32 BBTPEIIHOTO ChbCTOSIHUE Ha caTeIMTHUTE nojacucreMu. llpeiara ce edekTuBeH
JITOPUTHM 3a OTKPUBAHE Ha Hail -OJMu3KUs 10 Maiada CErMEHT OT JIaHHU B YCIIEIIHO M3NPAaTeHU JaHHU
ChC CErMEHTa OT JJaHHU, 3a00MKaJIsIl U3ryOeHuTe 1aHHUu. EQeKTHBHOCTTA Ha aNropuThMa ce IEMOHCTpUpa
U BaJIUAMpPa BbPXY AaHHU OT Manku cibTHUIM AIST.

Alexiev, K., Toshkov, T., Dojnow, P., Enhancing Accuracy and Precision of eye tracker by head
movement compensation and calibration, ACM International Conference Proceeding Series, 2019,
pp- 226-233.

The deep analysis of eyes movement and fixation according to a particular scenario assists to gain profound
insights into the process of information acquisition, mood and mental states of the test subject. Eye tracking
technology enables to determine where the eyes of the tested person are focused and how the visual
information is attended to. Nowadays, the eye tracking technology is in its mature stage, often realized in
glasses or other wearable devices, allowing non-obtrusive recording of individual's eye gazing in wide
spectrum of dynamic scenarios. Sometimes, these last generation eye trackers are not equipped with
synchronous head mounted forward-looking camera. In order to regard head movement for these eye
trackers, the designers outfit them with inertial sensors. This paper deals with head movement
compensation based on the data from inertial sensors. The implementation of accelerometers and gyros in
eye tracking system is commented.

3a1b1004EeHUAT aHAIW3 Ha JBMKEHUETO U (PUKCHPAHETO HA OYUTE CIIOpE]] KOHKPETEH CleHapuil moMara Ja
ce MoJryyat Mo3HaHMA 3a Mpolieca Ha oJdy4yaBaHe Ha HH(pOpMalKs, HACTPOSHUETO U TICUXUYHHUTE



CHCTOSIHUS Ha TECTBAaHUs YOBEK. TEXHOJIOTHATA 3a IPOCIEASIBAHE HA OUUTE M03BOJISBA 1A C€ ONPEAEIN
Kb/l ca (OKyCHpaHHU OYUTE HA TECTBAHOTO JIMIIE M KaK Ce IPOCieIsBa IPeJocTaBeHaTa BU3yalHara
uHpopmanus. B 1HemHo BpeMe TeXHOIOTUATA 3a IPOCIIeIsIBaHe Ha OUUTe € B 3psiia (pasa, yecto
peaM3upaHa B OYWJIa WIK JPYTH HOCUMH YCTPOMCTBA, TO3BOJISIBAILA HEHATPAIIYUB 3aIIAC Ha IBUKEHUETO
HA OYUTE HAa MHAMBHUJA B IIMPOK CIEKTHP OT JUHAMHUYHU clieHapuu. [loHsKora Te3u nmpociensBaiu
YCTPOMCTBA 32 04U OT MOCJIEAHO MOKOJIEHUE He ca 000pyIBaHU ChC CHHXPOHHA, MOHTUPAHA HaIpe[,
KaMmepa. 3a /1a ce OT4YeTe U ABM)KEHHUETO Ha IJlaBaTa Ha T€3HM YCTPONCTBA C€ MOHTHPAT U MHEPLUUOHHU
ceHzopu. Ta3u craTus pasriexaa eauH copTyepeH MoIX0 A 3a KOMIIEHCAIUATa Ha JBH)KEHUETO Ha IJ1aBara
Bb3 OCHOBA Ha JJAHHUTE OT UHEPLIMOHHU ceH30pH. KoMeHTHpa ce BHEAPSABAHETO HA AKCEIEPOMETPHU U
KUPOCKOIIM B CHCTEMAaTa 3a IPOCIIEAsIBaHE HA OUUTE.

Kiril Alexiev, Algorithms for IMU Navigation - a review, Information Technologies and Control
Journal, No3, 2019, ISSN 1312-2622, pp.11-18, DOI: 10.7546/itc-2019-0012.

This article discusses the four main approaches to implementing navigation (attitude and location
estimation) using inertial sensors. Two ways to evaluate the accuracy of the algorithms are proposed -
using synthesized data and using real one. Due to the fact that all algorithms belong to the “dead
reckoning” algorithms and have the unlikeable property to accumulate errors, some options have been
proposed to create reference points for estimating the accumulated error without availability of other
sensors. The article helps to resolve the complex compromise between the complexity of the algorithm and
the accuracy of work, which would support the work on the practical implementation of this type of
algorithms.

Ta3u cratusa oOChKIa YETUPUTE OCHOBHHU IIOX0/1a 3@ OLICHKA HA MECTOIIOJIOKEHUETO C IOMOILTA Ha
MHEpUUOHHU ceH3opu. [Ipeuiarar ce ABa HayMHa 3a OLICHKA Ha TOYHOCTTA HA AJITOPUTMUTE - U3II0JI3BaHE
Ha CUHTE3UpPaHU JaHHU U U3I0JI3BaHe Ha peainHu TakuBa. [lopanu ¢akra, ye BCUUKU aJITOPUTMHU
INPUHAIEKAT KbM aITOPUTMHUTE 3@ HEIPEKbCHATO HATPYNBaHE Ha Ipelika, 051Xa IpeasioKeHH HAKOU
OIIIMY 32 Ch3J]aBaHE HAa pePEPEHTHU TOUYKHU 3a OIIEHKAa M U3UMCTBAaHE Ha HaTpylaHaTa rpelka 6e3 Haluuue
Ha pyru ceH3opu. CTaTusTa nomara 3a paspeliaBaHe Ha CJIOKHUSA KOMIIPOMHUC MEKIY CI0XKHOCTTa Ha
JIrOpUTHhMa U TOYHOCTTA Ha paboTaTa, KOWTO OM MOJAKpenii1 padoTara Mo MPaKTUYECKOTO BHEIPSIBAHE HA
TO3U THII aJITOPUTMHU.

Alexiev, K., Toshkov, T., Prodanov, D., Self-similar decomposition of digital signals, IEEE
International Symposium on INnovations in Intelligent SysTems and Applications, INISTA 2019 -
Proceedings, 2019, 8778230.

The behavior of a physical quantity in time is described by signals. Traditionally, signals are analyzed in
the time domain either as time - amplitude relationship or in the frequency domain as frequency - signal
power dependency. Both traditional representations have substantial limitations. New algorithms for signal
representation and processing are required in order to give some additional useful information about
observed processes. The present paper proposes a self-similar decomposition of digital signals, which gives
rise to a multiscale description, preserving all features of the signals. The proposed description does not
depend on predefined basis functions like sine waves, basic wavelets, etc. Instead, the newly proposed
approach looks for self-similar associations of signal segments. The proposed signal description can be
considered as an attempt to combine signal representation in time domain with signal representation in
frequency domain.

HOBeJIeHI/IeTO Ha q)HSquCKa BCJIMYMHA BbB BPEMETO CE€ OIMMCBA CbC CUTHAJIH. TpaJII/II_II/IOHHO CHUTHAJIUTE CC
AHAJIU3UpPAaT BbB BPEMCBATa o0act (KaTO OTHOILICHHUEC BPEMC — aMHJ'II/ITy,Z[a), WJIM B Y€CTOTHATa 00J1acT
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(kato pasmpeaesieHHeTo Ha MOUTHOCTTA Ha CUTHAJA M0 Pa3INYHUTE YeCTOTH). Y nBeTe TpaauiuoOHHN
IpEeACTaBH UMAT 3HAYUTEIHHU orpaHnueHus. HeoOXxonumu ca HOBH allrOpPUTMU 3a MPECTaBsIHE U
00paboTKa Ha CUTHAIH, 32 J1a CE JaJie NOMbIHUTENIHA T0JIe3Ha HHPOpMaLus 3a Ha0II0JaBaHUTE TIPOLIECH.
Hacrosimara cratus npeiara caMoroo0HO pa3iiaraie Ha HU(GPOBH CUTHAIH, KOETO BOJH 10
MHOTOMAIIIa0HO OMMCAHKE, 3aIIa3BaiKi BCUYKH XapaKTepUCTUKU Ha curHanute. [IpenoxkeHoTo onucanue
HE 3aBUCH OT IPE/IBAPUTEITHO NeUHUPAaHH 0a3ucHU (PYHKINHU KaTo CHHYCOHIH, yeiiBieTH u ap. Bmecto
TOBA, HOBOIPEJIOKEHHST MOIX0/ ThPCH ce0ero100HN acoIMallii Ha CUTHAIHU CETMEHTH.
[TpennoxeHoTO ONMMCaHUE HA CUTHAJIA MOJKE JIa C€ Pa3riIekaa KaTo OIHT 32 KOMOWHHUpaHEe Ha IPE/ICTaBIHE
Ha CUTHAJI BbB BpeMeBa 00JIacT ¢ NPEACTaBsHE Ha CUTHAJI B YECTOTHA 00JIACT.

Kudriashov, V., Ivanov, V., Alexiev, K., Koprinkova-Hristova, P., Microphone array for non-contact
monitoring of rolling bearings, Studies in Computational Intelligence, 2017, 681, pp. 103—114.

A non-contact approach for detection of lubrication loss in ball bearings is described in the paper. An
acoustic camera consisting of array of microphones and camera is used for measuring bearing noise. It is
found that the lubrication loss increases the obtained sound pressure from 3 to 33 dB, in the frequency
range 10 Hz — 20 kHz. Automatic detection of the lubrication loss may be done by a thresholding
technique.

B cratusTa e onucan 0€3KOHTAKTEH OJXO0/1 32 OTKPUBAHE Ha OTCHCTBUE HA CMA3BaHE B CAUMEHH JIarepu.
AKycTHYHA KaMepa, ChCTOAIIA CE OT MHOKECTBO MUKPO(GOHH U KaMepa, ce U3I0JI3Ba 3a U3MEPBaHe Ha
IIymMa OT jarepure. Y CTAHOBEHO €, Y€ HaMaJIsIBAaHETO Ha CMAa3BaHETO yBEJINYaBa U3TbYBAHETO HA 3BYKOBO
Haysirane ot 3 Ha 33 dB, B yectotHus nuanazon 10 Hz - 20 kHz. ABTOMaTnyHOTO OTKpUBaHE Ha
OTCHCTBHE HAa CMa3BaHE MOJXKE J1a CE U3BBPILHU Upe3 MparoBa TEXHUKA.

Kiril Alexiev, Ivan Ivanov, Krasimira Ivanova, Emilia Saranova, Cryptanalysis of IDA encryption
algorithm, SECOND INTERNATIONAL CONFERENCE “TELECOMMUNICATIONS,
INFORMATICS, ENERGY AND MANAGEMENT” May 26-28, 2017, Sandanski, Bulgaria, ISSN:
3535-096X(printed).

Recently many of encryption algorithms were discredited and digital data storages and data transfer
become questionable. A lot of protected private information became available to wide audience. The last
2016 year was the year of many hacker attacks. Even carefully designed block ciphering algorithm like
Data Encryption Standard (DES) was cracked only for 22 hours. Due to the increasing dependence of
modern society from digitalization more efforts have to be applied in order to diminish vulnerability and
protect data. One of the solution of the problems is implementation of new more reliable ciphering
algorithms. Recently a new IDA (Ivanov, Dikov, Arnaudov) encryption algorithm was proposed. The
present paper shares some results from the cryptanalysis of the IDA algorithm. It was compared with the
most prominent and well behaved encryption algorithms. The vulnerability to the most advanced
cryptanalysis tools - linear, differential was analyzed. At the end the exhaustive key search was considered
as the simplest brute force enumeration attack with specialized hardware realization. The received results
are commented.

CpaBHUTEIIHO CKOPO MHOTO OT aJIrOPUTMUTE 32 KPUNITHpaHe 0s1Xa AUCKPETUTHPAHH, @ HAJIS)KHOTO
ChXpaHeHHEe Ha IIU(PPOBU JAHHU U TeXHUs TpaHchep Osxa moctaBeHU NoJ cbMHeHue. CHUITHO 3aluTeHa
JTM4YHa MH(OpMAIIHs cTaHa JOCThITHA 3a MupokaTa ayauropus. [locneanara 2016 roguna Gemre ronguHara
Ha MHOTO XaKepCKH aTaku. Jlopr BHUMATETHO pa3pabOTEHUT alrOPUTHM 32 OJIOKOBO MM(pOBaHE KaTo
Data Encryption Standard (DES) 6ermie npoout camo 3a 22 vaca. [lopaau HapacTBamaTa 3aBUCUMOCT Ha
CBHBPEMEHHOTO OOIIECTBO OT NMU(POBU3ALKUATA, TPsIOBA /1a CE MOJIOXkKAT TIOBEUE YCHIIHS, 3a J]a C€ HaMaJIH
YA3BUMOCTTA U J1a C€ 3aLUTAT AaHHUTE. ETHO BB3MOXKHO pellIeHne Ha poOJIeMHTE € BHEPSBAHETO Ha
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HOBH I0-HA/ICXK/IHU allTOPUTMHU 3a mudposane. Hackopo Oerie mpeanokeH HOB allTOPUTHM 3a KPUITHPaHE
Ha IDA (MBanoB, JlukoB, ApHaynoB). HacToSIIUSIT TOKYMEHT CIIOAEIISI HIKOHW Pe3yITaTH OT
KpunToaHaiau3a Ha anropurbeMa IDA. Toli € cpaBHEH ¢ Hail-U3BECTHUTE U PEHOMUPAHU AITOPUTMHU 32
Kpunrupase. beme aHanu3upasa ysa3BUMOCTTa KbM HA-MOJEPHUTE NHCTPYMEHTH 3a KPUITOAHAIINS -
TUHEHY, TudepeHnratiu. B kpaliHa cMeTKa H34epnaTeIHOTO ThPCEHE Ha KIIFOUOBE CE CUMTA 33 Hal-
MIPOCTATa aTaka 3a peajn3anus CbC cenuanu3upan xapayep. [lonmydenure pe3yaratu ce KOMEHTUPAT.

Margarita Dikova, Kiril Alexiev, Modeling and Estimation of CO2 Emissions from passenger cars,
International Conference "Automatics and Informatics'2016", Sofia, Bulgaria, 4 - 5 October 2016,
pp- 215-218, PROCEEDINGS ISSN 1313-1850, CD ISSN 1313-1869.

The current research is focused on modelling and estimation of additional CO; emissions due to transport
redirection caused by 2015 renovation of bul. Tsarigradsko Shosse in Sofia. Aimsun software package for
transport flow simulation is applied in order to model possible new transport schemes and estimate
parameters of traffic load. The optimal one (by sense of maximizing traffic flow) is chosen and used to
calculate the worst case (maximum) of CO; emission. The simulation results show that even when the
traffic flow is successfully rerouted and traffic jams are avoided, the problem of CO> emissions remains
and it should be considered very carefully because of the great importance that offends the lifestyle of the
inhabitants of this urban area.

Hacrosimoto u3cneaBane € pokycupaHo BbpXy MOACTHPAHE U OLIEHKA Ha JOMBIIHUTCITHUTE EMUCHU HA
CO; nopaau peHacoYBaHETO Ha TPAHCIOPTa, IPUUMHEHO OT 0OHOBsIBaHeTO Ha Oyn. Llapurpazacko moce B
Codus ipe3 2015 r. [punara ce copryepeH makeT Aimsun 3a CHMYJIAlUs Ha TPAHCIIOPTHUS TIOTOK, 3a J1a
ce MOJICJIUPAT Bh3MOKHU HOBU TPAHCIIOPTHH CXEMH M JIa C€ U3YHCIIT MapaMETPUTE Ha HATOBAPBAaHETO HA
Tpaduka. ONTUMANTHOTO pemeHue (0 CMUCHIT Ha MAKCUMHU3HUPaHEe Ha IMOTOKA) ce M30Mpa U ce U3IO0JI3Ba 32
M3YKCIISIBAHE HA HAW-JIOMIUS ciiydai (MakcumyM) Ha emucumute Ha CO». Pe3ynrature oT cumymanusra
MMOKa3Bar, Y€ JJOPU KOTaTo TPAPHUKBT € YCIEITHO MPEHACOUYCH U 3aIPhCTBAHUATA Ca N30CTHATH, MPOOIEMBT
c emucuute Ha CO; ocTaBa 1 To# TpsAOBa Aa ObJie pa3rieaH MHOTO BHUMATEIHO [MOPaIy HApyIIaBaHETO
Ha HaA4YMHA 1 YCJIOBHUATA HA )XUBOT HA KUTCIUTC HA Ta3W I'paJiCKa 30HA.

Koprinkova-Hristova, P., Alexiev, K., Fuzzy merging of MEMS accelerometers and gyroscopes
measurements, Proceedings of the 2016 International Symposium on INnovations in Intelligent
SysTems and Applications, INISTA 2016, 2016, 7571829.

The work presents the design of a fuzzy rule base aimed at intelligent merging of measurements by the two
sensor types in a Micro Electro-Mechanical Sensor (MEMS) device — accelerometers and three gyroscopes
placed on the three axes in the 3D space. The idea aroused from the available expert knowledge how to
merge the measurements from both sensors in order to asses inertial force vectors on three space axes. The
proposed method is tested on the measurement data collected from a MEMS device placed in a mobile
phone. The results demonstrated ability of the proposed fuzzy merging approach to compensate inaccurate
readings from the accelerometer during a rotation around one of the phone axis.

PaGorara npencrass 06a3a OT pa3MUTH ITpaBUJIa HACOYEHHU KbM MHTEIMI€HTHO CIMBaHe Ha U3MEPBaHUATA
oT ABa Bujaa ceHzopu B MEMS (MHKpO-e/1eKTpOMEXaHNYHA CUCTEMA) YCTPOMCTBO C TPU aKCEIEPOMETPH U
TPH JKUPOCKOIIA, IOCTaBEHU BbpXY TpuTe ocu B 3D npoctpancTBoTo. MnesTa Bb3HMKHA OT HAIUYHUTE
eKCIIepTHH 3HaHUS KakK J1a ce 00eAMHAT U3MEPBaHUATA OT JiBaTa CEH30pa 3a Jla ce OLEHIT BEKTOPUTE Ha
MHEpIMOHHATA CUJjIa 110 TPUTE MPOCTPAHCTBEHU OcH. [IpeasioKeHuAT MeTO/T € TECTBAaH BbPXY JaHHUTE OT
MEMS ycrpoiicTBo, moctaBeHO B MOOMIIEH TenedoH. Pe3ynraTure feMoHCTpUpaT criocoOHOCTTa Ha
npeyiaraius MoIXo/ 3a pa3MHUTO CIIMBaHE KbM KOMIIEHCHpPA HETOYHHUTE MTOKA3aHUs OT aKCeJIePOMEThPa Mo
BpeMe Ha BbPTEHE OKOJIO €JHa OT OCUTE Ha Tesie(hoHa.
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M. luxkoBa, K. AjsiekcueB, MoaenupaHne u ONTUMHU3ALNSA HA TPAHCIIOPTHU Mpe:ku, CtaTus B
crucaHue ABTOMAaTHKa M nHGopmaTHka, 0p. 3, 2016 r., cTp. 3-7, ISSN 0861-7562.

The present study focuses on modeling and evaluating various aspects of traffic in Sofia. The developed
program for reconstruction of the road infrastructure and the construction of the Sofia metro require the
choice of new schemes of transport communication within the city. The article examines the case related to
the repair of Tsarigradsko Shosse Blvd. in Sofia in 2015. Aimsun software was used to simulate traffic
flow in order to play out new possible traffic diversion schemes and to estimate traffic load parameters.
Better solutions have been found to alleviate congestion than those proposed by the Sofia Municipality.
Special attention is paid to additional CO> emissions due to traffic diversion. The results of the simulation
show that even when traffic is successfully rerouted and congestion is avoided, the problem of harmful
CO; emissions remains. This should be considered very carefully, due to the great importance for the
residents of this area.

Hacrosmoro uscnensane e pokycupaHo BbpXy MOJENIMPaHe U OLICHsIBaHEe Ha PA3JIMYHU acleKTH Ha
TpaHcnopTHOTO ABMkeHHE B Codust. Pa3BbpHaTaTa nporpama 3a peKOHCTPYKIIUS Ha IbTHATA
uHppacTpykTypa u cTpouTencTBoTo Ha CopuiickoTo METpo Hasarat u300p Ha HOBH CXEMH Ha TPAHCIIOpHA
KOMYHHUKAIMs B paMKUTE Ha rpajaa. B cratusra e pasrienas ciydasi, CBbp3aH C pEMOHTa Ha Oyl.
Hapurpancko moce B Codus npes 2015r. M3nonssan e copryep Aimsun 3a cUMyJIMpaHe Ha TPAHCIIOPTHUS
MOTOK C e Ja ObJIaT pasurpaHyd HOBU BH3MOXKHH CXEMH 32 MPEHACOYBaHE HA ABMKEHUETO U Ja CE OICHST
napaMeTpH Ha HaToBapBaHe Ha Tpaduka. Hamepenu ca mo-go0pu pemieHus 3a o0JeKyaBaHe Ha
3apBCTBaHUATA OT npemioxkennute oT Coduiicka obuuHa. CrieraaHo BHUMaHue € 00bpHATO Ha
nonbiaauTenHUTEe eMucuu CO», IbIDKAIIM ce Ha MPEeHACOYBaHe Ha IBIKEHUETO. Pe3ynraTute ot
CUMYJalMsTa [I0Ka3BaT, Y€ JOPU KOIraTo JIBUKEHUETO € YCIEIIHO MPEHAaCOUYEHO U 3apbCTBAHUSTA Ca
n3zbernaru, npobneMsbT ¢ Bpeanute emucun CO; octaBa. ToBa TpssOBa ga ce 0OMHUCIH MHOTO BHUMATEIHO,
MIOpajy roJIIMOTO 3HAYEHHE 32 JKUTEIUTE B TO3U PAlOH.

Koprinkova-Hristova, P., Kudriashov, V., Alexiev, K., Chyrka, 1., Ivanov, V., Nedyalkov, P., Smart
feature extraction from acoustic camera multi-sensor measurements, Studies in Computational
Intelligence, 2016, 648, pp. 241-255.

The paper applies recently developed smart approach for feature ex-traction from multi-dimensional data
sets using Echo state networks (ESN) to the focalized spectra obtained from the acoustic camera multi-
sensor measurements. The aim of the study is development of distance diagnostic system for prediction of
wearing out of bearings. The procedure for initial features selection and features extraction from the
focalized spectra was developed. Then the k-means clustering algorithm and Support vector machine
(SVM) classifiers were applied to differentiate the tested bearings into two classes with respect to their
condition (“Good” or “Bad”). The results using different dimensions of the extracted features space were
compared.

B crarusita ce npuiara Hackopo pa3paboTeH UHTEIUTCHTEH MOAXO0/] 33 U3BJINYaHe Ha QYHKIIUHA OT
MHOTOMEPHHU MacHBH OT JaHHH, U3IOJI3BAIIM MpeXHU 3a cheTossHue Ha exo (ESN), kbM okanuzupanute
CTIEKTPH, MTOJTy4eHH OT MHOTOCEH30PHHUTE U3MEPBaHUs Ha aKyCTUYHATa Kamepa. Llenta Ha u3cnensanero e
pa3paboTBaHe HAa TUCTAHIIMOHHA IUAarHOCTUYHA CUCTEMa 3a MPOTHO3MPAHE HA M3HOCBAHE Ha JIATEPH.
Pa3zpabotena e mporeaypara 3a n300p Ha IHPBOHAYATHU XapaKTEPUCTUKU M U3BIIMYaHE Ha
XapaKTepUCTHKU OT Gokanu3upanute crektpu. Cien ToBa ce mpuiarar ,,k-means anroputbM u SVM 3a
nudepeHLpalHe Ha TECTBAaHUTE Jlarepy B JIBa Kjlaca 110 OTHOIIIEHHE Ha TSIXHOTO cheTosiHUE (,,/l00po* min
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,,Jlomo®). CpaBHEeHH 0s1Xa pe3ysTaTUTe, M3MOI3BAILY PAa3IMYHU pa3Mepy Ha MIPOCTPAHCTBOTO Ha
U3BJICUEHUTE XaPAKTEPUCTUKH.

Koprinkova-Hristova, P., Alexiev, K., Neuro-fuzzy tuning of Kalman filter, 2016 IEEE 8th
International Conference on Intelligent Systems, IS 2016 - Proceedings, 2016, pp. 651-657, 7737497.

In the present work we upgrade the designed neurofuzzy approach for on-line optimal tuning of Kalman
filter of a gyroscope within a Micro ElectroMechanical System (MEMS) device. In addition to the
covariance matrix of measurement noise the covariance matrix of the estimated process was tuned too. Our
approach consists of Adaptive Critic Design (ACD) scheme in which two actors designed as Fuzzy Rule
Bases (FRBs) were tuned to adapt both covariance matrices using only information about the direction to
which the estimation error changes (increase or decrease). A novel fast training dynamic neural network
structure - Echo state network (ESN) - was used in the role of the critic element. Application to data
collected from real MEMS demonstrated the ability of the proposed approach to tune Kalman filter and
improve the quality of its estimates in changing working conditions of the MEMS in real time.

B HacTosiaTa pabora HUE HaArpaxaaMe NpoeKTrpaHus neurofuzzy moaxo/1 3a OHJIAHH ONTUMAIHO
HacTpoiiBane Ha puntsp Ha Kanman Ha sxupockon B MEMS yctpoiicTBo. B nonbiaHenne koM
KOBapHalliOHHATa MaTpHlla Ha U3MEPBATEIHUS LIIyM € HACTPOECHA U KOBapHallMOHHATa MaTpHIla Ha
OlLIeHABaHMs Mpoliec. Hamuar moaxo/ ce ChbCTOU OT CXeMa 3a aJanTUBHO KpUTHYHO npoektupane (ACD), B
KOSITO JIBaMa y4acCTHHKA, IPOEKTHUpaHu Ha 0a3zu ot pazmutu npasuia (FRB), 0sxa Hactpoenu aa
aJIanTUpaT U JBeTe KOBApUAIMOHHU MaTpPHUIIY, U3MOJI3Baiiku caMo nHGOopMaIus 3a MOCOKaTa, B KOSITO
rpelikaTa Ha OlleHKaTa ce IpoMeHs (yBeIrM4aBaHe WM HaMalsiBaHe). B posisita Ha KpUTUYECKUS €IIEMEHT
Oelle U3MOJI3BaHa HOBA IMHAMUYHa HEBpOoHHA Mpexka - Echo state network (ESN). I[Ipunaranero kem
naHHUTE, chbOpaHu oT peantHu MEMS, nemoHcTprpa criocoOHOCTTa Ha PEIOAKEHHS TOAXO0/ 1a HACTPOU
¢unrepa Ha Kalman u 1a nonobpu KkauecTBOTO Ha HETOBUTE OLIEHKH IPH MPOMSIHA Ha yCIOBHTA Ha
pabora Ha MEMS B peanHo Bpeme.

IMonosa H., Humkos I'., AsiekcueB K., MoOU/IHO NPUI0:KEeHHE 32 OTUYUTAHE HA U3TOPEHUTE
Kajopuu npu Asukenne. Cnucanue "Apromaruka u Undopmaruka', 4, 2015, ISSN:0861 -7562, 39-
41

This article proposes an approach to calculating human activity by using a smartphone. The proposed
algorithm differs with better accuracy than currently available applications and those used in specialized
simulators. This application shows that the registration of a number of human activities, events, facts, their
accumulation over a long period of time and their processing allows the smartphone to become a human
advisor, to serve to improve lifestyle, timely control of bad trends, etc. The accumulation of statistics of
events and its distribution in time and space will allow for optimization of the life of our society as a
whole.

B HacTosiaTa cratus € npeuloKeH MoAX0 1 32 U3YUCIIIBaHE Ha YOBEIIKAaTa aKTUBHOCT C TIOMOIIITA Ha
cMmapTdoHn. [Ipennoxenns alropuTbM ce OTIMYaBa ¢ Mo-100pa TOUHOCT OT HATMYHUTE B MOMEHTA
MIPUJIOXKEHHUS U U3I0JI3BAaHUTE B CIIEUANIM3UpPaHUTE TpeHaxXopu. HacTosieTo npuiioxkeHrue nokassa, ue
PETUCTPUPAHETO HA PeIUIla YOBEIIKH aKTUBHOCTH, ChOUTHS, (PAKTH, HATPYIIBAHETO UM B MPOIBIKUTEIICH
MepHoJ] OT BpeMe U TsIXHaTa 00padoTKa J1aBa Bb3MOXKHOCT CMapT(OHBT J1a Ce MPEBBbPHE U B CbBETHUK HA
YOBEKa, J1a CIYXKH 3a 1o100psiBaHe Ha HaYMHA Ha KUBOT, HABPEMEHHO OBJIAJsIBAHE Ha JIOUIH TEHACHIIUH U
np. HatpynBaHeTo Ha cTaTuCTUKA HA CHOUTHS U HEHHOTO pa3npesiesieHue BbB BPEMETO U TPOCTPAHCTBOTO
11€ JaJ€ Bb3MOXKHOCT U 332 ONTHMM3ALIMS Ha AKUBOTA HAa OOIIECTBOTO HU KATO IISUJIO.



17. Alexiev, K., Shishkov, G., Popova, N., Human activity registration using multisensor data fusion,
Cybernetics and Information Technologies, 2015, 15(7), pp. 99-108.

The paper discusses the feasibility of using smart phone devices for human activity registration and
analysis. The functional characteristics of the smart phones and their permanent connectivity allow them to
serve as a measurement lab and processing unit. An example of using the smart phones as a sensor data
source is described, and the corresponding algorithm and results are given. The possible problems are listed
and commented.

B crarusTa ce 00ChkAa Bb3MOKHOCTTA 3a W3II0JI3BaHE HA CMApT Tele(OHU 3a pErUCTPUpPAHE U aHATIU3 Ha
qoBeIKara geiiHocT. OyHKIIMOHATHUTE XapaKTEePUCTUKHA Ha CMapT(OHHUTE U TAXHATA IOCTOSHHA
CBBP3aHOCT MM I103BOJISBAT Ja CIyXAaT KaTo U3MEepBaTeNHa JJabopaTopus U LEeHThp 3a 00paboTka. Onucan
€ IPUMeEp 3a U3IOJI3BAaHE HA MHTEIMTCHTHUTE TeJe(OHU KaTO M3TOYHHK HA IJAaHHHU OT CEH30pa U ca JIaJeHU
ChOTBETHUSAT AJITOPUTBM U pe3yaTaTu. M30poeHu ca 1 KOMEHTHPAaHU Bb3MOKHUTE ITPOOIJIEMH.

18. Kiril Alexiev, Dimo Dimov, Handheld Devices for Educational Purposes, e Learning'l5, 2015,
ISSN:2367-6698, pp.18S - 189.

The paper discusses the opportunity of using handheld devices in educational process. The functional
characteristics of mobile devices are explained. Two examples for using smart phones as sensor data source
are described. The first one concerns navigation systems, the second - 3D scene reconstruction. The
possible problems are listed and commented.

B craTtusra ce 00chkaa Bb3MOXKHOCTTA 32 U3IOJI3BaHE HA PHYHH YCTPOWCTBA B 00pa30BaTEITHUS POLIEC.
O0scHenn ca QyHKIMOHATHATE XapaKTEPUCTUKN Ha MOOMIIHUTE ycTpoicTBa. OmricaHu ca JBa mpuMepa 3a
U3I0JI3BaHe Ha CMapT(OHU KaTo M3TOYHHK Ha JJAHHU OT CeH30pu. [IbpBUSAT ce 0OTHACS 3a HABUTAIMOHHU
cucrteMu, BTopusT - 3D pekoHCcTpykuus Ha cuieHa. M30poeHn ca 1 KOMEHTUPaHU Bb3MOKHUTE MPOOIIEMH.

19. Koprinkova-Hristova, P., Alexiev, K., ACD with ESN for tuning of MEMS kalman filter, Lecture
Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture
Notes in Bioinformatics), 2015, 9374, pp. 226-233.

In the present work we designed a neuro-fuzzy approach for on-line optimal tuning of a Kalman filter of a
gyroscope within a Micro ElectroMechanical Sensor (MEMS) device. It consists of Adaptive Critic Design
(ACD) scheme in which the controller (a Fuzzy Rule Base (FRB) designed to adapt the measurement noise
covariance matrix of a Kalman filter) is tuned using only information about the direction to which the
estimation error changes (increase or decrease). A novel fast training dynamic neural network structure -
Echo state network (ESN) - was used in the role of the critic element. Application to data collected from
real MEMS demonstrated the ability of the proposed approach to tune Kalman filter and improve the
quality of its estimates in changing working conditions of the MEMS in real time.

B nacrosimaTa pabota e npeanokeH HeBpO-pa3MUT MOIX0/] 32 OHJIAIH ONTHMaJIHA HACTPOiiKa Ha QUITHP
Ha Kanman Ha xupockon B MEMS ycrpoiictBo. CbCTOHM c€ OT cX€Ma 3a aIallTUBHO KPUTHYHO
npoektupane (ACD), B kosTo KoHTposepsT (0a3a ¢ pasmuro npasuio (FRB), npoektupan ga agantupa
KOBapHallllOHHaTa MaTpHlla Ha U3MepBaTeIHus myM Ha ¢uiThp Ha KanMan) ce HacTpoiiBa, M3MOI3BalKU
camo MH(opMaIHs 3a MOCOKaTa, B KOSITO e MPOMEHs I'pelliKaTa MpH OleHKaTa (yBelnyaBaHe Win
HamassiBaHe). B possita Ha KpUTHYECKHsI €JIEMEHT € U3I0JI3BaHa IMHaMUYHa HEBpOHHA Mpeka - Echo state
network (ESN). Ilpunaranero kbM gannute, cbOpanu ot peainu MEMS, nemoHcTprpa criocobHoCTTa Ha
MpeIoKEeHUs MoaXo 1a HacTpou puntbpa Ha Kalman u 1a mogo6pu kauecTBOTO Ha HETOBUTE OLIEHKH
IIpU IPOMsIHA Ha ycloBHsTa Ha pabota Ha MEMS B peanHo Bpeme.
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Popova, N., Shishkov, G., Koprinkova-Hristova, P., Alexiev, K., 3D visualization of sound fields
perceived by an acoustic camera, Cybernetics and Information Technologies, 2015, 15(7), pp. 45-57.

The paper summarizes the application results of a recently proposed neuro-fuzzy algorithm for multi-
dimensional data clustering to 3-Dimensional (3D) visualization of dynamically perceived sound waves
recorded by an acoustic camera. The main focus in the present work is on the developed signal processing
algorithm adapted to the specificity of multidimensional data set recorded by the acoustic camera, as well
as on the created software package for real-time visualization of the “observed” sound waves propagation.

B crarusita ce 060001maBaT pe3yaTaTute OT MPUIOKEHUETO Ha HACKOPO MPEITIOKEH HEBPO-Pa3MUT
JITOPUTHM 32 MHOTOM3MEPHO IpyNHpaHe Ha JaHHU 10 TpuusMmepHa (3D) Busyanu3zanus Ha TUHAMUYHO
BB3IIPUEMaHH 3BYKOBH BBJIHH, 3aITUCAHU OT aKyCTHYHA Kamepa. OCHOBHUSAT aKIICHT B HacToAIIaTa paboTta
€ BbpXY pa3paboTeHus alropuThM 3a 00padoTKa Ha CUTHAJIA, alallTUPAH KbM crienuurkara Ha
MHOTOM3MEpHHUS HAOOp OT IaHHM, 3allUCaH OT aKyCTUYHATa KaMepa, KaKTO U BbPXY Ch3/1aJACHUS
copTyepeH nmaker 3a BU3yalau3alys B pealHO BpeMe Ha pa3IpoCTpaHEHUETO Ha ,,HabI0jaBaHuTe  3ByKOBH
BBJIHU.

Shishkov, G., Popova, N., Alexiev, K., Koprinkova-Hristova, P., Investigation of some parameters of
a neuro-fuzzy approach for dynamic sound fields visualization, INISTA 2015 - 2015 International
Symposium on Innovations in Intelligent SysTems and Applications, Proceedings, 2015, 7276769.

The present paper presents detailed investigation of some parameters of our recently proposed approach for
multidimensional data clustering aimed at dynamic sound field visualization. These include the following:
number of direction selective cells (MT neurons) applied as filters at the first step of feature extraction
from the raw data; size of ESN reservoir used at the second step for feature extraction; selection criteria for
proper 2D projection of the original multidimensional data; number of clusters into which data are
separated. The tests were performed using real experimental data collected by a microphone array (called
further ,,acoustic camera*) build from 18 microphones placed irregularly on a wheel antenna with a photo
camera at its center. Using our approach we created dynamic ,,sound pictures* of the data collected by
acoustic camera and compared them with the static ,,sound picture* created by the original software of the
equipment. During investigations we also discovered that our algorithm is able to distinguish among two
sound sources - a task that was not that well performed by the original software of the acoustic camera.

B HacTosimusiTa cratus ce npeacTaBs MOAPOOHO U3CIIeIBaHE HA HAKOM MapaMeTpu Ha Hallus HaCKOpO
IIPEJIOKEH MOAXO0 38 MHOTOM3MEPHO IPYIIMPaHe Ha JaHHU, HACOUYEHO KbM JIMHAMUYHA BU3yalu3alus Ha
3BYKOBOTO 1oJie. Te BKIIIOUBAT ClIeJHOTO: Opoil HacoueHu ceneKTuBHU KieTku (MT HeBpoHM), IpUIIOKEHU
KaTo (GUITPH Ha IIbPBUS €Tal OT U3BJIMYAHETO Ha PYHKIIMM OT HEOOpaOOTEeHUTE JaHHU; pa3Mep Ha
pe3epBoapa ESN, n3nonsBan BbB BTOpaTa CTHIIKA 3a U3BIMYAHE HA XapaKTEPUCTUKHU; KPUTEPUH 32 TO00D
3a mpaBuWiIHa 2D npoekIys Ha OpUrHHATHUTE MHOTOM3MEPHHU JIaHHU; Opoil KI'bCTEPH, B KOMTO JaHHUTE Ca
paznenenu. TecroBeTe 0sxa U3BBPILIEHU C IOMOILITAa Ha PEATHU €KCIIEPUMEHTAIHU JaHHH, ChOpaHu OT
MUKpO(OHHA pelieTka (HapuuaHa o -HaTaThK ,,aKyCTHUHA Kamepa“), u3rpajeHa ot 18 mukpodoHa,
[IOCTaBEHU HEPABHOMEPHO BHPXY aHTEHA C KPbIrOBa anepTypa U KaMepa B LIeHThpa. M3non3Baiiky Hamms
MOJIX0/1, HUE Ch3AaJ0XMe JUHAMUYHH ,,3BYKOBU KapTUHU HAa JAHHUTE, CbOPAaHU OT aKyCTHYHATa KaMmepa,
U TU CpaBHUXME ChC CTaTUYHATA ,,3BYKOBA KapTHHA™, Ch3/1aJIeHa OT OPUTHHATIHUS copTyep Ha
obopyzasanero. [1o Bpeme Ha U3cneiBaHUATa OTKPUXME CHIIO, Y€ HALIUAT AITOPUTHM € B ChbCTOSIHUE /12
pasrpaHyyM J1Ba U3TOYHMKA Ha 3BYK - 33J]a4a, KOSITO He Oellle TOJIKOBa 100pe U3II'bJIHEHA OT OPUTHHATTHUS
co(Tyep Ha aKyCTHYHATa KaMmepa.

10
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Koprinkova-Hristova, P., Alexiev, K., Dynamic sound fields clusterization using neuro-fuzzy
approach, Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 2014, 8722, pp. 194-205.

In the presented investigation a recently proposed approach for multidimensional data clustering was
applied to create a 3D “sound picture” of the data collected by a microphone array antenna. For this
purpose records of acoustic pressure at each point (a microphone in the array) collected for a given period
of time were used. Features for classification are extracted using overlapping receptive fields based on the
model of direction selective cells in the middle temporal (MT) cortex. Next the clustering procedure using
Echo state network and subtractive clustering algorithm is applied to separate these receptive fields into
proper number of classes. Obtained for each time step two dimensional “sound pictures” were combined to
create a 3D representation of dynamic changes in the sound pressure. We com-pare our results with the
sonograms created by the original software of the producer of microphone array. Although our approach
did not account for the distance to the noise source, it allows consideration of dynamically changing
sounds.

B npencraBeHOTO M3caeABaHE € MPUIIOKEH HACKOPO IIPEIIIOKEH ITOAX0/] 32 MHOTOU3MEPHO IPyIIMpaHe Ha
JaHHM 3a ch3/aBaHe Ha 3D ,,3ByKkoBa KapTHHA' HA JaHHUTE, CbOPaHHU OT aHTE€HA OT MUKPO(OHHA PEIIETKA.
3a ta3wm 1en 0s1xa M3MOJI3BAHM 3aIMCH HA aKyCTUYHO HAISTaHEe BB BCSKA TOUKa (MUKpPO(OH B MacuBa),
cbOpaHu 3a OMpeIeieH MEPHO] OT BpeMe. XapaKTepUCTUKUTE 32 KIacH(PHUKAIUS Ce U3BIMYAT C TOMOIITA
Ha MPUIIOKPHUBAIIY CE PELIETITUBHY T10JIeTa, Oa3upaHu Ha MOJieJia Ha CEJICKTUBHU I10 TTOCOKA KJIIETKHU B
cpennata temmnopaina (MT) kopa. Crie ToBa ce npuiiara npolieaypara 3a rpynupaHse, u3noj3Baiia
MpeKaTa Ha CbCTOSIHUETO Ha €X0 U AJITOPUTHM 3a U3BAKJAHE HA KI'bCTEPH, 3a 1A C€ PA3LEILIT TE3U
BB3IPUEMUHBH IOJIETa HA MOAXOAAI Opoii kinacose. [lonydeHure 3a Bcsika BpeMeBa CThIIKA ABYMEPHHU
,,3BYKOBHU KapTHHH * ca KOMOMHHpPaHH, 3a Jia ce ch3aaae 3D mpeacTaBsHe HA AMHAMHYHU IIPOMCHH B
3BYKOBOTO Hajsirane. Hue cpaBHsBaMe HalIuTe pe3yJaTaTu CbC COHOIPAMUTE, Ch3/1aJIEHU OT OPUTMHATHUS
codryep Ha IPOU3BOAUTENS HA MUKPO(OHHN MaCHBH. BBIIPEKH Y€ HAIIUAT MOIX0]] HE OTYNTA
Pa3CTOSIHUETO J0 U3TOYHUKA Ha LIyM, TOM MTO3BOJISIBA OTYMTAHE HA TMHAMUYHO IPOMEHSIILIUTE CE 3BYILIH.

Borisova, D.,Jelev, G.,Atanassov, V., Koprinkova-Hristova, P., Alexiev, K., Algorithms for
lineaments detection in processing of multispectral images, Proceedings of SPIE - The International
Society for Optical Engineering,2014,9245,92451L.

Satellite remote sensing is a universal tool to investigate the different areas of Earth and environmental
sciences. The advancement of the implementation capabilities of the optoelectronic devices which are long-
term-tested in the laboratory and the field and are mounted on-board of the remote sensing platforms
further improves the capability of instruments to acquire information about the Earth and its resources in
global, regional and local scales. With the start of new high-spatial and spectral resolution satellite and
aircraft imagery new applications for large-scale mapping and monitoring becomes possible. The
integration with Geographic Information Systems (GIS) allows a synergistic processing of the multi-source
spatial and spectral data. Here we present the results of a joint project DFNI 101/8 funded by the Bulgarian
Science Fund focused on the algorithms of the preprocessing and the processing spectral data by using the
methods of the corrections and of the visual and automatic interpretation. The objects of this study are
lineaments. The lineaments are basically the line features on the earth's surface which are a sign of the
geological structures. The geological lineaments usually appear on the multispectral images like lines or
edges or linear shapes which is the result of the color variations of the surface structures. The basic
geometry of a line is orientation, length and curve. The detection of the geological lineaments is an
important operation in the exploration for mineral deposits, in the investigation of active fault patterns, in
the prospecting of water resources, in the protecting people, etc. In this study the integrated approach for
the detecting of the lineaments is applied. It combines together the methods of the visual interpretation of
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various geological and geographical indications in the multispectral satellite images, the application of the
spatial analysis in GIS and the automatic processing of the multispectral images by Canny algorithm,
Directional Filter and Neural Network. Landsat multispectral images of the Eastern Rhodopes in Bulgaria
for carrying out the procedure are used. Canny algorithm for extracting edges represents series of filters
(Gaussian, Sobel, etc.) applied to all bands of the image using the free IDL source. Directional Filter is
applied to sharpen the image in a specific preferred direction. Another method is the Neural Network
algorithm for recognizing lineaments. The lineaments are effectively extracted using different methods of
automatic. The results from the above mentioned methods are compared to the results derived from the
visual interpretation of satellite images and from the geological map. In conclusion, the rosediagrams of the
distribution of the geological lineaments and the maps of their density are completed.

CaTenuTHOTO AUCTAaHIIMOHHO HAOJIIOICHUE € YHUBEPCAJICH HHCTPYMEHT 3a M3CJIeIBAHE HAa pa3IMuHUTE
obyacTu Ha 3eMATa U HAYKUTE 3a OKOJHATa cpe/ia. Y ChbBBPUICHCTBAHETO Ha BH3MOKHOCTHUTE 32
BHE/IpSIBAaHE HA ONTOEIEKTPOHHUTE YCTPOMCTBA, KOMTO Ca ABJITOCPOYHO TECTBAHM B J1abopaTopusiTa U Ha
MSICTO ¥ ca MOHTHpaHH Ha Oopza Ha mIaTGOpMHUTE 3a TUCTAHITMOHHO HAOIIOACHUE, TOTBIHUTEITHO
no00psiBa ciocOOHOCTTa HA MHCTPYMEHTHUTE J1a MoJlydaBaT HH(popMalys 3a 3eMaTa U HelfHUTe pecypcH B
r7100aJTHU, PETHOHATHNA U MECTHH Mamadu. ChC MOIydaBaHETO HA HOBH CITBTHUKOBH U CIIEKTPAITHU
1300pakeHMsI ¢ BUCOKA IPOCTPAHCTBEHA U CIEKTPAJIHA PE30IIOLHS CTaBaT Bb3MOKHU HOBU MPHIIOKEHUS
3a MamabHo KapTorpadupane ¥ MOHUTOPUHT. MIHTerpanusara ¢ reorpagcku HHOOPMAITMOHHN CUCTEMHU
(I'C) no3BossiBa cMHEpPru4Ha 00pabOTKa Ha MPOCTPAHCTBEHUTE U CIIEKTPAIHU JAHHU C MHOXKECTBO
n3rounnny. Tyk npeacraBsme pezyatarute ot cbBMecTeH npoekT DFNI 101/8, dunancupan ot
bwnrapckus HaydeH GoHJ, HOKycHpaH BbpXY alTOPUTMUTE HA MpeiBapUTeNHaTa 00paboTka U
00paboTKaTa Ha CIIEKTPAIHU JIaHHH, KaTO C€ M3IIOJI3BAT METOANTE HA KOPEKIIMUTE U HA BU3yaJlHATA U
aBTOMaTHyHata uHTepnperauus. OOEKTUTE Ha TOBa U3CJIE/IBaHE ca JIMHEAaMEeHTHU. JIuHeamMmeHTHTE Ca
OCHOBHO JINHEHHUTE XapaKTEPUCTUKU Ha 3eMHATa IOBPXHOCT, KOUTO Ca 3HAK 33 T€OJIOKKHUTE CTPYKTYPH.
I'eosio)kkuTE IMHUM OOMKHOBEHO CE MOSABSIBAT HA MYJITHCIIEKTPATHUTE U300paKEHUs KaTo JTMHUU WU
pBOOBE WM TMHEHHN (HOPMHU, KOETO € pe3yaTaT OT I[BETOBUTE BapHAIIMU Ha TOBBPXHOCTHUTE CTPYKTYPH.
OcHOBHaTa reoMeTpHsl Ha eJlHa JIMHUSI € OpPUEHTALMs], Ib/DKMHA U KprBa. OTKPHUBAaHETO Ha FE0JI0KKHUTE
JMHHAY € BaYKHA OTIepalys PpH MpOoyYBaHe Ha HAXOAMIIA HA MHHEPAJIH, TIPH U3CIIeIBaHEe HAa MOJICTINTE Ha
aKTHUBHM Pa3JIOMH, IPU ThpPCEHE Ha BOJIHU PECypCH, IpH 3allluTa Ha XopaTa u ap. B ToBa nsciensane B
WHTETPUPAHUSAT ITOAXO/] 32 OTKPUBAHE CE MpUyIaraT JMHeaMeHTH. Toil KOMOMHMPA 3aeHO METOTUTE 32
BU3YyaJlHa MHTEPIIPETALUS Ha PA3IMYHU T€0JI0KKU U reorpa)cku 0COOEHOCTH B MYJATHCIIEKTPATHUTE
CaTeIUTHU U300paXeHNs, IPUIIOKEHNETO Ha pocTpancTBeHust aHanm3 B [ IC u aBTomarnyHara
00paboTKa Ha MyATHCIIEKTPAITHUTE N300paXkeHHs upe3 anropuTbM Ha Canny, HacOu€H QUIATHP U
HEBPOHHA Mpe’Ka. 3a BallAMpaHe Ha MOJIX0/1a CE€ U3MOI3BaT MYITHCIIEKTpaIHu u3o0pakeHus Ha Landsat
Ha M3tounute Pononu B bearapus. AnropursmbT Canny 3a U3BIMYaHE Ha pbOOBE MPECTABIABA
nopenuiia ot ¢puntpu (Gaussian, Sobel u T.H.), TIPUITIOKEHN KbM BCUYKH JIEHTH Ha N300paKEHUETO,
u3non3Baku 6e3mnaTHus u3rouyHuk Ha IDL. Hacouenust ¢unrep ce npuiiara 3a u30CTpsiHE Ha
M300pakeHNETO B OTpeIeIeHa PeANoYnTaHa MocoKa. JIpyr MeTo € anropuThMbT Ha HEBPOHHATA MPEKa
3a pa3lo3HaBaHe Ha JTMHEaMeHTH. JInHeaMeHTUTe ce U3BINYAT €PEeKTHUBHO C TOMOIITA HA PA3TUYHU
aBTOMATHYHHU METOH. Pe3ynraTure OT ropecrioMeHaTUTe METOIN CE€ CPABHSBAT C PE3YITATUTE, IOTYICHU
OT BU3yaJIHaTa MHTEPIIPETALMs Ha CAaTETUTHA U300paKeHNS U OT TeoJIoKKaTa KapTa. B 3akimtouenue ca
MOJTYYCHH PA3TPE/ICIICHUATA Ha TEOJIOKKHUTE IMHUH U KapTUTE Ha TSIXHATa TUTBTHOCT.

V.V. Kudriashov, K.M. Alexiev, Non-stationary random Wiener signal detection rule for case of
monostatic reception, Acoustics'2014, 28-29 November, 2014, Sofia, Bulgaria, AkycTtuka, roa. XVI,
opoii 16, cTp.60-62, ISSN 1312-4897.

The generation of acoustic images is an important task in area of acoustic monitoring. A wide range of
applications is associated to the task of detection and processing of non-stationary random acoustic signal.
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26.

In order to reduce the computational cost in processing of the received signals it is proposed to use a
simple, technically feasible rule to their detection/estimation which takes into account the threshold level.
This rule was obtained according to the maximum likelihood method. The paper reveals how to obtain
detection rule for estimation of non-stationary random Wiener signal in case of non-stationary
interferences.

['enepupaneTo Ha aKyCTHYHHU M300paKeHUs € BaXKHA 33a]a4a B 00J1aCTTa Ha aKyCTUYHHUS MOHUTOPHHT.
HInpox cekThp OT NPUIOKEHUS € CBBP3aH ChC 3aJauaTa 3a OTKpUBaHE U 00pabOTKa Ha HECTALIMOHAPEH
CIly4yaeH aKyCTUYCH CUTHAI. 3a J1a Ce HaMaJIAT U3YUCIUTEIIHUTE Pa3Xxoau npu o0padoTKaTa Ha MOTYyYSHUTE
CUTHAJIM, C€ IIpeJylara J1a c€ M3I0J13Ba IPOCTO, TEXHUYECKH OCBIIECTBUMO MTPABUIIO 32 TSIXHOTO
OTKpPHUBAHE/OIEHKA, KOETO OTYMTA MParoBOTo HUBO. ToBa MpaBMIIO € MOIYYEHO ChITIACHO METOa Ha
MaKCHUMAaJIHOTO IIpaBonoaooue. B craTusaTa e nonydeHo paBuiIo 3a OTKPUBAHE 3a OLIEHKA Ha
HECTallMOHAPEH CIy4YacH curHall Ha BuHep B ciydail Ha HeCcTallMOHApHU CMYILEHUSI.

V.V. Kudriashov, K.M. Alexiev, Acoustic camera — how to see the sounds, Acoustics'2014, 28-29
November, 2014, Sofia, Bulgaria, Axycruka, roa. XVI, opoii 16, cTp.63-67, ISSN 1312-4897.

The acoustic camera provides fusion of optical camera image and acoustic map. It is aimed to locate and
characterize sound sources in wide frequency range. The acoustic maps quality is limited by the system
performance.The paper describes basic performance of such complex system manufactured by Briiel &
Kjer (Sound and Vibration Measurement A/S). The system consists of non uniform microphone array,
input modules and software. The non uniform slice wheel array type WA-1558-W-021 is used. The input
modules 3053-B-120 and 3050-B-060 performance is given. Experimental results have been obtained with
Pulse LabShop software. Beamforming and other calculations were done in third-party software which was
designed. The paper shows experimental results on phase stability of the system as well a description of its
grating lobes. These results define the limitations of equipment for estimation of acoustic signal location
and identification.

AKycTHYHaTa KaMepa OCUTypsiBa CIMBAaHETO Ha N300paKEeHUETO Ha ONTHYHATAa KaMepa U aKyCTUYHaTa
kapta. T e npegHa3Ha4YeH 3a JOKAJIM3UPAHE U XapaKTepU3HpaHe Ha U3TOYHULIN Ha 3BYK B IIMPOK YECTOTEH
nuana3oH. KauecTBoTo Ha akyCTUUHUTE KapTH € OTPAaHUYEHO OT MPOU3BOJIUTEIHOCTTA Ha cuctemara. B
CTaTUsTa ce ONUCBAT OCHOBHUTE XapaKTEPUCTUKU Ha TaKaBa CIIO’KHA CUCTEMa, pou3BesieHa oT Briiel &
Kjer (M3mepBane Ha 3Byka u BuOpauuurte A/S). Cucremara ce cbectou oT 18 MukpodoHa, BXOAHU MOAYIIN
u copryep. M3non3pa ce kpbrosa anTeHHa pemierka Tunl WA-1558-W-021 cbe cnyyaitHo u3dbpanu
o3uuu Ha MuKpogonure. Bxoguure moaynu ca 3053-B-120 u 3050-B-060. ExciepumenTannure
pe3yiaTartu ca noiaydeHu cbe copryepa Pulse LabShop. dopmupaneTo Ha 1b4a U APYrH H3YUCIEHUS ca
HaIpaBeHH ChC CHEMATHO IPOEKTUPAH 3a TOBA AOIBIHUTENEH codTyep. B cratusara ca nokaszaHu
eKCIIEpUMEHTAJIHU Pe3yJITaTH 3a (pazoBaTa CTAOMIIHOCT HA CUCTEMaTa, KaKTO M OMKMCAaHUE HAa HEWHUTE
CHUHTE3UpaHHU JIbYU. Te3u pe3yiTaTd OnpeaesaT OrpaHuueHHsITa Ha 000pyIBaHETO 3a OLICHKA Ha
MECTOMOJI0KEHUETO U UICHTU(UKALIUATA HA AaKYCTHUHUS CUTHAJI.

Koprinkova-Hristova, P.,Alexiev, K.,Sound fields clusterization via neural networks, INISTA 2014 -
IEEE International Symposium on Innovations in Intelligent Systems and Applications,
Proceedings,2014,pp. 368—374,6873646.

Paper presents application of a recently proposed approach for multidimensional data clustering to data
received from a microphone array antenna. The accumulated sound pressure at each point (a microphone in
the array) is used to create “sound picture” of the observed by the microphone antenna area. Features for
classification are extracted using overlapping receptive fields based on the model of direction selective
cells in the middle temporal (MT) cortex. Next the clustering procedure using Echo state network and
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27.

28.

subtractive clustering algorithm is applied to separate receptive fields in proper number of classes. The
obtained results are compared with the sonograms created by the original software of the producer of
microphone array.

B craTtusra ce onucBa npmiaraHeTo Ha HAaCKOPO MPEUIOKEH MOAX0/] 38 MHOTOM3MEPHO KIIbCTEpUPAHE Ha
JTaHHHU KbM JaHHH, OJTY4YEHH OT aHTEHA OT MUKpO(OHHa penieTka. HaTrpynaHoTo 3ByKOBO HaIATaHe BbB
BCsIKa TOYKa (MUKPO(OH B MacHBa) Ce M3IO0JI3BA 3a Ch3aBaHE HA ,,3BYKOBA KapTHHA™ Ha
HaOJIr01TaBaHaTa/u3MepBaHaTa OT aHTeHATa 30Ha Ha MUKpo(doHa. XapaKTepUCTUKUTE 3a KiIacH(pUKaIus ce
H3BJIMYAT C IIOMOIITA Ha MMPUITIOKPHUBAIU CC pCUCITUBHU I10JICTA, 6a31/1paH1/1 Ha MOJ€Jjia Ha CCIICKTUBHHU I10
MOCOKa KJIETKHU B cpeanata temmnopainna (MT) xopa. Crnex ToBa ce mpuiiara npoueaypa 3a Tpynipase,
nsnon3pamia Echo state Mpexa u ce U3mosn3Ba alropuTbM 3a OTKPHUBAHE KbM OTACTHHU IPUEMHH IOJIETa 32
KITbCTEPHpaHE B MOIX0A4111 Opoii kiacose. [lomydenure pe3ynaraTu ce CpaBHSABAT ChC COHOIPAMUTE,
CH3/1aJICHU OT OPUTHUHAIIHUS cOPTyep Ha MPOU3BOAUTEINS HA MUKPO(OHHA pelIeTKa.

Kupua Anexkcuen, “VUHepuuaJHu CEH30PH U MHEPUHAJIHH HABUTALIMOHHU CUCTEMHU”, CIMCAHHUE
“ABromatuka u Undopmaruxka”, op.1, 2013, crp.45-50, ISSN 0861-7562.

Inertial sensors and inertial navigation systems allow the position and orientation of moving bodies to be
determined without the use of external landmarks or communication. The article makes review of the
inertial sensors and navigation systems and attempts to classify the errors that occur when using them.

I/IHepHI/IaJIHI/ITe CCH30PH U MHCPUHUATHUTC HABUTATMOHHHU CUCTCMHU ITO3BOJIABAT OMPCACIIIHCTO HA
IMOJIOKCHHUECTO U OPUCHTAIMATA HAa ITIOABHUXKHHA TECJIa 0e3 M3I10I3BaHe Ha BHHIIIHU OPUCHTHPU HUIIN
KOMYHUKaANU:. B crarusTa e HallpaBCH 0630p Ha HHCPHOUAIIHHUTC CCH30pU U HABUT'AlITUOHHU CUCTCMHA U €
HaITpaBCH OIIUT 3a Knacmbnxaum{ Ha Ir'pCIIKUTE, Bb3HUKBAIIW IIPHU U3IIOJI3BAHCTO UM.

Kiril Alexiev, “Inertial Measurement Unit Simulator”, Proceeding of the Third International
Conference “Modelling and Development of Intelligent Systems”, October 10-12, 2013, Sibiu,
Romania, Editor DANA SIMIAN, "Lucian Blaga" University Press, ISSN 2067 — 3965, 2013, pp.20-
29.

During the last few years microminiaturized inertial sensors were introduced in many applications. Their
small size, low power consumption, rugged construction open doors to many areas of implementation. The
main drawback of these sensors is the influence of different type of errors, leading to an unavoidable wrong
position and orientation estimation. In the paper a simulator of Inertial Measurement Unit is proposed. The
simulator is a tool for assistance of trajectory set up and on the base of input data it generates IMU output
according given error/noise parameters. It allows us to simulate different types of IMUs based on prior
knowledge of the IMU error’s properties. One of the main goals in developing of the simulator is to
validate new methods involving inertial technology. Something more, the simulator is an excellent tool for
tuning complex filtering procedures and enhancing navigation accuracy. The simulation of different
scenarios gives more information to receive better understanding of the weight of different sensor noises
and errors on the final results.

IIpe3 mocneHUTE HAKOJIKO TOJAMHU MUKPOMUHHUATIOPU3UPAHNUTE HHEPLIMOHHU CEH30pU 0s1Xa BHBEJICHH B
MHOT0 NPUIOKEHHs. TeXHUIT MaTbK pa3Mep, HUCKa KOHCyMallHsl Ha eHeprus, 37jpaBa KOHCTPYKIHUS
OTBapsIT BpaTu KbM MHOTO 00JacTH Ha U3MIbJIHEHHE. OCHOBHUAT HEJAOCTATHK HA TE3U CEH30PHU € BIUSHUETO
Ha pa3JInYHU BHUJIOBE TPEILKH, BOACIIN A0 HeM30eKHa TpelllHa MO3UIUs U opueHTanus. B cratusra e
IIPEJIOKEH CUMYJIATOp Ha MHEPLIMOHHA U3MepBaTeinHa equHuia. CUMyIaTopbT € HHCTPYMEHT ¢ KOMTO ce
reHepHpa TPaeKTOPHs U Bb3 OCHOBA Ha Hesl ce n3uucisiBa u3xona Ha IMU criopen 3aaaieHn nmapaMeTpu Ha
rpemka/myM. Toil HU O3BOIsABA Aa cuMyiHpame pa3nndau BuaoBe IMU Bb3 OCHOBa Ha MpeBApUTETHO
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30.

31.

Mo3HaBaHe Ha cBoicTBaTa Ha rpemkarta Ha IMU. EqHa oT ocHOBHUTE 1IeTH TpU pa3pabOTBAaHETO HA
CUMyJIaTopa € J1a c€ BaJuAupaT HOBU METOIM, BKIIIOUBAILM MHEPLIMOHHA TexXHonorus. Hemno noseue,
CUMYJIATOPHT € OTIMYCH HHCTPYMEHT 32 HACTPOHKA Ha CII0KHH MPOLIETYpH 3a GUITPUPAHE U TIOJ00psIBaHE
Ha TOYHOCTTA Ha HaBuraius. CumysamusaTa Ha pa3InyHu CIIEHapUU J1aBa MoBede nHpopMalusg 3a 1o -
100po pa3dupaHe HA TEKECTTA HA PA3TMYHUTE CEH30PHU IIIYMOBE U TPEIIKU IIPU KpaHHUTE PE3yITaTH.

Artanacos B., I'. ’Keuxes, /I. bopucosa, K. Anexcues, I1. KonpunkoBa-XpucroBa, AHaIu3 Ha
rpeliKUTEe B ClIeKTPpoMeTpuYHuTe u3mMmepBanus, Proceedings of Ninth Scientific Conference with
International Participation "Space, Ecology, Safety" (SES'2013), Sofia, 2014, ctp. 334-339, ISSN
1313-3888, http://www.space.bas.bg/SES2013.pdf

Spectrometric measurements are characterized by huge possibilities in terms of the information obtained.
At the same time, in order to realize these possibilities, it is necessary to eliminate the influence of many
additional effects and errors on the measurement results. The paper examines the different sources of
radiation involved in the formation of the total power of the reflected radiation registered by the device.
The errors from these sources are analyzed and systematized and the ways for their reduction and
elimination are indicated. The classification of errors according to certain criteria is given.

CrieKTpOMETPUYHUTE U3MEPBAHUS CE XapaKTEpU3UpaT C OTPOMHU Bb3MOXHOCTH T10 OTHOIIEHHE Ha
nojryyaBaHarta HH(opMaus. ChIIeBpEMEHHO 3a Jja ObJIaT peau3upaHu Te3U Bb3MOKHOCTH € HE00X0AUMO
na ObJie OTCTPAHEHO BIUSHUETO HA MHOKECTBO JOMIBJIHUTEIHH €(DEeKTH U TPEIIKH BHPXY PE3Y/ITaTUTE OT
u3MepBaHusATa. B paborara ca pasrienaHu pa3IMyHUTE U3TOYHUIM HA JIbYEHUE, y4acTBAIU BbB
¢dbopmupaHeTo Ha 00IIaTa MOIIIHOCT Ha PETUCTPUPAHOTO OT NMPHOOpa OTPa3eHO TbYCHHE. AHATM3UPAHH ca
U € HaIlpaBeHa CUCTEMAaTHU3al|sA Ha TPEIIKUTE OT TE3U U3TOYHULU U Ca IIOCOYCHU IIBTUILATA 34 TAXHOTO
HamalsiBaHe U oTcTpaHsBaHe. [IpuBeneHa e kiacupuKaIys Ha TPEIIKUTE MO OTPEIEICHN KPUTEPHH.

Aranacos B., /I. bopucosa, I'. ’Keues, K. Anexcues, II. Konpunkosa, Kopurupane Ha rpemkure B
cnekrpomerpuynntTe n3mepsanusi, Proceedings of Ninth Scientific Conference with International
Participation ""Space, Ecology, Safety" (SES'2013), Sofia, 2014, cTp. 340-347, ISSN 1313-3888,
http://www.space.bas.bg/SES2013.pdf

The paper considers the manifestation of errors in spectrometric measurements as a function of different
generation sources. The division of the errors according to the sources is done, which allows
decomposition and identification of separate methods for reduction and elimination of the individual
components. Algorithms for error correction are proposed, allowing optimization of the characteristics of
the device in the stages of development, production and planning of methods and procedures for reduction
or elimination of the individual components.

B pabotara ce pa3riex/ia IposiBICHUETO Ha IPELIKUTE B CHEKTPOMETPUUHUTE U3MEPBAHUSI KaTO QYHKIUS
OT pa3JIMYHUTE U3TOYHUIIM Ha reHepupane. HanpaBeHo € pa3feisiHe Ha TPEMIKUTE B 3aBUCUMOCT OT
M3TOYHUIINTE, KOETO MO3BOJISIBA AEKOMIIO3UpaHe U HaOelsA3BaHe Ha pa3ZielIHd METOIU 3a HaMaJIsiBaHE U
€JIMMHUHUPAHE Ha OTJEIHNATE CbCTAaBKU. [IpeaioskeHn ca anropuTMu 3a KOPEKLUs Ha TPEIIKUTE,
MO3BOJISIBAILIM ONITHUMHU3ALIMS Ha XapaKTePUCTUKUTE Ha puOopa B eTanuTe Ha pa3padboTBaHe, IPOU3BOICTBO
U IUTaHUpaHe Ha METOJU U NPOLEIypH 3a HaMaJIIBAHE WM EITMMUHUPAHE HA OTAEITHUTE ChCTaBSALIH.

Konpunkosa-Xpucrosa II., K. Anekcues, /I. bopucosa, I'. /Kenes, B. AranacoB, ABToMmaTn4yHa
KJIbCTEPU3alMs HA MHOTOCIIEKTPAJIHU U300pakeHUsl MOCPEACTBOM PeKYPEHTHH HEBPOHHHM MPe:KH,
Proceedings of Ninth Scientific Conference with International Participation ""Space, Ecology, Safety"
(SES'2013), Sofia, 2014, cTp. 348-356, ISSN 1313-3888
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In the present work we applied a recently developed procedure for multidimensional data clustering to
multispectral satellite images. The core of our approach lays in projection of the multidimensional image to
a two-dimensional space. For this purpose we used extensively investigated family of recurrent artificial
networks (RNN) called Echo state networks (ESN). ESN incorporate a randomly generated recurrent
reservoir with sigmoid nonlinearities of neuron outputs. The procedure called "Intrinsic Plasticity" (IP) that
is aimed at reservoir output entropy maximization was applied for adapting of reservoir steady state to
multidimensional input data. Next we consider all possible combinations between steady states of each two
neurons in the reservoir as two-dimensional projections of the original multidimensional data. These low
dimensional projections were subjected to subtracktive clustering in order to determine number and
positions of data clusters. Two approaches to choose a proper projection among the all possible
combinations between neurons were investigated. The first one is based on calculation of two-dimensional
density distribution of each projection, determination of number of their local maxima and choice of the
projections with the biggest number of these maxima. The second one applies clustering to all projections
and chooses those with maximum number of clusters. Multispectral data from Landsat 7 / Enhanced
Thematic Mapper Plus (ETM +) instrument are used in this work. The obtained number and position of
clusters of a multispectral image of a mountain region in Bulgaria is compared with the regional landscape
classification.

B crarusita € mpeacTaBeHo eHO MPUIIOKEHUE Ha pa3paboTeH HACKOPO aJiTOPUTHM 32 aBTOMAaTHYHA
KII'bCTEPU3aLUs HA MHOTOCHIEKTpaIHU u3o0paxkenus. IlogxoasT ce cbeTou B "npoekTupane” Ha
MHOTOMEPHOTO M300paXeHHE B IBYMEPHO POCTPAHCTBO. 3a eJITa CE U3IMOI3BAT TaKa HAPEUCHUTE
HeBpoHHu Mpexu il "exo" (Echo state networks), Hapuyanu 3a kpatko ESN, kouto ca pekypeHTHU
HEBPOHHU MPEXHU IIPUHAUIekKAIIN Ha pamunusiTa "pezepBoapHu’ Mpexu. ESN Mpexxure ce cbCTosIT OT
reHepUpaH Ha CIIy4aeH IPUHIUI pe3epBoap OT HEBPOHU ChC CbOTBETHUTE BPB3KU MOMEKIY UM U
CUTMOUIAJTHA HEIMHEHHOCT Ha U3XOAUTE UM (HA-4eCTO XHUITepOOIMUEH TaHTeC). 3a aganTamnus Ha
PaBHOBECHHMTE ChCTOSIHUS Ha pe3epBoapa KbM MHOTOMEPHUTE BXOJIHU JIaHHH C€ U3I0JI3Ba MPOLEAypa 3a
"BpTpemna miactugHocT" (Intrinsic Plasticity - IP), ynsro mppBoHauanHa 1en € Ouiia MaKCUMU3HUpaHe Ha
SHTPOIUATA HA U3X0/1a Ha pe3epBoapa. 3a LeIUTe Ha KIIbCTepU3aLuATa HUe pasriiexkiaMe BCUUKU
BBH3MOKHU KOMOMHAIIMUMEKTY BCEKH JIBA HEBPOHA U TTO-CIIEIIATHO Ha MOJTyYSHHUTE CIIE/T aIanTalusTa Ha
pe3epBoapa paBHOBECHU ChCTOSHUS HA HEBPOHUTE, KaTo M pasriiexk/jiaMe KaTo JByMEPHH MPOESKIMH Ha
MHOTOMEPHOTO H300paxeHne. KbM Taka mosrydeHuTe IpoeKIHH Ce MpHiara MEeToIbT, HapedeH
"subtracktive clustering", koiiTo mo3BossABa Aa ce ONpPEAeIsAT aBTOMATUYHO OpOs M LIEHTPOBETE Ha
KITbCTEPUTE BBB BCSAKA MpoeKIus. M3caenBanu cme Ba moaxo/a 3a n300p Ha Ha-TOAXOSIIUTE JBYMEPHU
MPOEKIIUH U3MEXy Bb3MOXKHUTE KOMOMHAIMK. [IbpBUAT MOAX0/] ce OCHOBAaBA Ha ONpeAeIsTHE Ha
JIBYMEpHaTa IUTBTHOCT Ha pa3NpeesieHne Ha BCKA MPOEKIUS, OpOosi MAKCHMYMH B IBYMEPHOTO
pasnpezeneHue U U300p Ha MPOEKIUHUTE C Hall-rosM Opoit MakcuMyMH. Bropust noaxox onpeaenst 6post
Ha KIIBCTEPUTE BHB BCSIKA MPOCKIINS, CIIE/ KOETO ce M30MpaT MPOEKIIUUTE C MaKCUMaJIeH OpOi KITbCTEepH.
PazpaboTeHuTe alropuT™MHu ca MpUI0KEHH KbM MHOTOCIIEKTPAJIHU U300paKeHUsl Ha YacT OT TePUTOpUATA
Ha bwarapus (mnanuHcku TepeH B Pogonure), nonyuenu ot Landsat 7/ ETM+. IlonyyeHorto ot
aJITOpUTHMa pa3ziessiHe Ha TepeHa Ha KI'bCTEPU € CPAaBHEHO C JJAHHUTE OT perMoHa HaTa Kiacu(uKaus Ha
CBIIHS TEPEH.

Stefanov S., K. Alexiev, N. Bocheva, B. Genova, Age Related Effects on the Sensitivity to Global
Motion Direction Determined by the Method of Classification Images, V.44(1) Supplement 1.
Proceedings of the Xth National congress of Bulgarian society for physiological sciences, 6-9 October
2011, Varna, Bulgaria, 2011, pp. 109-112.

The method of classification images was used to evaluate whether the perceptual template applied by
subjects in the discrimination of global motion direction changes with ageing. The stimule were 25 frame
motion sequences of signal and noise band limited elements. The motion direction of the signal dots was
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randomly selected from a uniform distribution with range of 60° and mean +10° from the vertical direction.
The noise dots moved in random directions taken uniformly in the range 0°-360°. The signal to noise ratio
was determined in a preliminary experiment separately for each observer to ensure 75% correct responses.
The task of the observers was to discriminate whether the mean direction of motion was to the left or to the
right of the vertical. Nine younger (mean age 19.8 yrs) and nine older subject (mean age 72 yrs)
participated in the study. Classification images were calculated from the directional distributions of all
potential dot trajectories in the motion sequences. The results show that the older observers have higher
internal noise and they need higher signal to noise ration in order to successfully perform the task. The
calculated perceptual templates show similar directional tuning but different temporal evolution for the two
age groups. These findings are discussed in relation to the age-related changes in center-surround
suppression in dynamic information processing.

MeTtoasT 3a KIacupuIMpane Ha n300pakeHusTa Oelie U3MoI3BaH, 3a 1a Ce OLCHU Al Bb3IPHEMaHUSIT
11a0JIOH, IIpUJIaral OT cyOeKTUTe NMpU JUCKPUMHHALMATA Ha I100anHaTa IocoKa Ha IBUKEHUE, Cce
IIPOMEHS C HallpeIBaHEeTO Ha Bh3pacTTa. CTUMYIBT Oemle 25 KaApOBH MOCIEI0BATETHOCTH Ha JIBHKCHHE
Ha €JIEMEHTH, CbC 3aJ1a/ICHO OTHOILIEeHUE curHai/myM. Ilocokara Ha JBM)KEHUE Ha CUTHAJIHUTE TOUKH €
NPOU3BOJIHO U30paHa OT paBHOMEPHO pasnpesenenue ¢ 00xsar 60° u Mmarematnuecko ouakpane £+ 10° ot
BEpTUKAJIHATa Mocoka. TOUKUTE Ha 1IyMa ce ABMIXKAT B IPOU3BOIHU TOCOKH, B3€TH PABHOMEPHO B
muanazona 0°-360°. ChbOTHOLIEHHETO CUTHAJI/IIYM Ce OIpeJieis B IPeIBapUTEIEH eKCIIEPUMEHT
IIOOT/IEJTHO 3a BCEKU HaOJIr0AaTel, 3a J1a ce OCUrypsT 75% NpaBUIIHKM OTTOBOpH. 3ajiadyaTta Ha
Habmroxarenute Oerre Aa pa3rpaHnyar Jajl CpeaHaTa NoCcoKa Ha ABMKEHHE € BIISIBO HIIU BJISICHO OT
BepTuKaiara. Jleser o -mnaau (cpeana Bb3pact 19,8 ronuHm) u 1eBeT 1o -Bb3pacTHU Jinla (CpeaHa
BB3pacT 72 rOJUHM) Ca y4acTBAJIH B IPOy4YBaHeTo. M300paxkeHusTa 3a kiacudukanus 0s1xa M34UCICHU OT
MIOCOYEHUTE PA3NpPeEICHUs HAa BCUUKHU MOTEHLUAIIHN TPACKTOPUU Ha TOUKHU B TIOCJIEJOBATEIIHOCTUTE HA
IBIDKEHUE. Pesynrarure mokasBar, ue 1Mo -Bb3paCTHUTE HAOIIOJaTeIN UMAT MO-BUCOK BBTPEIICH IIyM H T
Ce HYXKAaAT OT II0-BUCOKO ChOTHOILIEHHE CUTHAI KBbM IIIyM, 3a J1a U3IBJIHAT YCIIEIIHO 3a/1a4ara.
W3uncnennre mabioHU 3a BB3MPUATHE MTOKa3BaT 1o100Ha HACOUEHa HACTPOWKa, HO pa3iIMuyHa BpeMeBa
€BOJIIOLMS 3a IBETE Bb3pPAacTOBU I'pynu. Te3u KoHCTaTalluK ce 00CHXIaT BbB Bpb3Ka C Bb3PACTOBUTE
MIPOMEHH B TIOTUCKAHETO Ha IEHTPATHHS ChpayH/ IIPH JHHAMUYHA 00pa0doTKa Ha WH(OpMAIIHSI.

Plamen Dimitrov, Dimiter Ormanov, Peter Panchev, Vera Behar, Pavlina Konstantinova, Kiril
Alexiev, “Ultrasound computer assisted screening for early diagnosis of prostate cancer”, Journal
"Information Technologies and Control", Year X No. 3 /2012, ISSN 1312-2622, pp.8 - 14.

The main goal of the tool proposed in this paper is diagnostic quality enhancement by improving the
images of the ultrasound scan using parallel computer processing. Many advanced algorithms for speckle
noise filtering, image segmentation and texture analysis are implemented and coded to run in parallel. The
physician receives several output images with outlined regions where different anomalies were detected.
The coincidence of the regions indicates higher probability of prostate cancer. This will contribute for
earlier diagnose of smaller, clinically insignificant, or even obscured prostate lesions and provides visual
reassurance for treatment decision-making process.

OcHoBHaTa 11eJ1 Ha UHCTPYMEHTA, MPEJUI0KEH B Ta3H CTaTHs, € 000psBaHe HA IUarHOCTUYHOTO KaueCTBO
ype3 noJ00psBaHe Ha N300paKEeHHUITa Ha YITPa3BYKOBOTO CKAHUPAHE C TOMOIIITA Ha MapajieaHa
KOMITIOThPHA 00paboTka. HAKONIKO yChbBBPIIEHCTBAHU aITOPUTMU 32 QUITPUPAHE HA CHEUPUIHUS 3a
yATpa3ByKoBHUTE U300paxkeHus "speckle noise", cerMeHTHpaHe Ha H300paKEHUETO U aHAIN3 Ha TEKCTYpH
ca BHEJPEHH U KOJMPAHU J1a pabOTAT napajenHo. JIekapsrt nosydyaBa HAKOJIKO U3XOAHU U300paXKeHUs C
oyepTaHM 00JaCTH, KbJETO ca OTKPUTH Pa3InYHU aHOMauu. ChBIIQJICHUETO Ha PETHOHUTE MTOKa3Ba 10-
roJisiMa BEpOSITHOCT OT paK Ha IpocrartaTa. ToBa Ie 1onpuHece 3a Mo-paHHa JUArHOCTUKA Ha MO-MaJIKH,
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KIIMHUYHO HC3HAYUTCIIHU WX JOPHU CKPUTHU JIC3UU HA NPOCTaTaTa U IIC OCUTYPH BU3YyaJIHA YBECPCHOCT B
mpornecca Ha B3EMaHC Ha PCHICHUEC 3a JICYCHHC.

KupniaAnekcues, [lapannaKoncrantunona, Jlroamuiaboxuios, “Ilapasnejnn aaropurmMu 3a
OTKpPHMBaHe M Pa3No3HaBaHe HA JIuNa”, cnucaHue “AsromaTuka u Undpopmaruka”, op.1, 2011,
cTp.29-33. Kiril Alexiev, Pavlina Konstantinova, Ljudmil Bojilov, Parallel Algorithms for Face
Detection and Recognition, Journal “Automatics and Informatics”, ISSN 0861-7562, No.1, 2011,
pp-29-33.

Solving many of the problems of modern society requires the processing of a huge amount of video
information. Modern personal computers do not have the power to handle this task. The use of
supercomputer architectures for this purpose, although a great challenge, is imperative. Until now,
supercomputers have been used primarily to work with huge models, while the task in question is mainly
characterized by in-depth processing of a huge amount of input data. The article discusses the application
of Blue Gene/P for face detection. An independent programming model using MPI was used. It would be
interesting to use other program models and compare their characteristics in solving the task, which is the
subject of future research.

PemaBaneTo Ha MHOTO OT MPOOJIEMHUTE HA CHBPEMEHHOTO OOIIIECTBO Hajlara 00paboTkara Ha OrpOMHO
KOJIMYECTBO BHAeOMHpopMaIus. MoaepHUTE MepCOHATHN KOMITIOTPY HAMAT HEOOXO0AUMaTa MOILITHOCT Aa
Ce CIIpaBsAT C Ta3M 3aj4a4a. M31o0a3BaHeTo Ha CyNEpKOMITIOTEPHU apXUTEKTYpH 3a LeNITa, MaKap U Ja €
rOJISIMO MIPEIU3BUKATENICTBO, € HAJIOKUTENIHO. Jlocera cynepKoMITIOTPUTE Ce U3MOJI3Baxa Mpear BCHUKO 32
paboTa ¢ OrpOMHHU MOJEIH, JOKATO pas3riekaHara 3a/1a4a ce OTJIM4aBa OCHOBHO C IBJIOOYMHHA
00paboTKa Ha OrPOMHO KOJIMYECTBO BXOJHU AaHHU. B cTaTusTa € pasrieaano npuiaoxxeHueTo Ha Blue
Gene/P 3a oTkpuBane Ha nuna. M3mon3BaH e HE3aBUCUM MPOTpaMeH Mojiel ¢ u3noi3Bane Ha MPIL. MaTepec
Ou MpeACTaBIABAIO U3MOI3BAHETO U HA IPYTH MPOTPAMHU MOJIETH M CPaBHSIBaHE HA TEXHUTE
XapaKTePUCTHKH MPH pPelIaBaHe Ha MOCTaBEHATa 33a]aua, KOETO € 00EKT Ha OBb/ICIIH N3CICIBAHMS.

Murilo da S. Dantasa, Reinaldo R. Rosa, Nilson Sant'Anna, Moacyr G. Cereja Jr, Thalita B.
Veronese, Silvia Bianchi, Julia C. Rosa, Kiril M. Alexiev and Jos'e D. S. da Silva, “The VLADA
White Paper: Building an Active Virtual Lab for Advanced Data Analysis”,
(http://epacis.net/jcis/jcis.php), Journal of Computational Interdisciplinary Sciences, ISSN 1983 -
8409, Brazil, pp. 47-56, doi: 10.6062/jcis.2011.02.01.0031, IF(PACIS) 0.98,
http://epacis.net/jcis/Vol2_Issuesl_2011.php

This technical white paper describes the design and initial implementation of a virtual environment for
straightforward and robust data analysis intended for students and researchers acting in science and
technology. The Virtual Laboratory for Advanced Data Analysis (VLADA) aims to fill a growing
demand for scientific mathematical and statistical tools validated and coupled with appropriate high
performance computing infrastructure into a single computing environment available on the Web using
advanced parallel processing and object-oriented programming. This work proposes to provide: (i) a
detailed study on the feasibility of building a such virtual environment with large international access,
and (i1) a description of a preliminary single prototype including a standard method for advanced time
series analysis. The main steps taken to develop such a laboratory, including preliminary software
engineering implementation, are shown in this paper.

Ta3u TexHu4ecka 0s171a KHATA OMMCBA MPOEKTUPAHETO W MHPBOHAYAITHOTO BHEAPSIBAHE HA BUPTyalHa
cpena 3a aHaJKu3 Ha JaHHU, MPEIHa3HaueH 3a CTYJICHTHU U U3CJIeI0BaTeNH, paboTenu B 001acTTa Ha
HayKaTa ¥ TexXHoJoruuTe. Bupryannara nabopaTopus 3a yChBBPIICHCTBAH aHAIU3 HA JAHHUTE
(VLADA) uma 3a 1en J1a 3aibJIHM HapacTBAIIOTO ThPCEHE HAa HAYYHU MATEMATUYECKHU U
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CTAaTUCTHUYECKH MHCTPYMEHTH, BaJUJAUPAHU U CHUETAHU C MMOAXO/SIA BUCOKOIIPOU3BOAUTEIIHA
M3YUCIINTENHA HHPPACTPYKTYpa B €MHHA U3UNCIUTEIHA CPEa, JOCTHITHA B MpPEXKaTa, H3I0J3BaIa
YChBBPIUICHCTBAHA MapaieiHa 00padoTka 1 00EKTHO-OpUEHTHPaHO MporpamMupane. Ta3u padora
npejuiara a ce npegocrasu: (i) moapoOHO MpoydBaHe Ha Bb3MOXKHOCTTA 332 U3TPaKJaHEe HAa TaKaBa
BUpTYaJlHA CPeJa C TOJIAM MEKIYHAPOACH NOCTHI U (ii) ONMcaHue Ha IpeBapUTEIeH eIMHEH
IPOTOTHUI, BKIIOYUTEIHO CTAaHAAPTEH METO/I 38 YChbBBPIICHCTBAH aHAJIM3 HAa BPEMEBH PEIOBE.
OCHOBHUTE CTBIIKH, IPEINPUETH 32 pa3pab0TBAHETO HA TaKaBa JIabopaTOpUs, BKIIOYUTEIIHO
IPEIBAPUTEIHOTO BHEAPSIBAHE HA COPTYEPHO MH)KEHEPCTBO, Ca MOKA3aHU B TO3HU JIOKYMEHT.

Kiril Alexiev, Nadejda Bocheva, Simeon Stefanov, “Assessment of age-related changes in global
motion direction discrimination”, Proceedings of International Conference “Automatics and
Informatics” 2011, ISSN 1313-1850, Bulgaria, Sofia, October 3-7, 2011, pp. B277-B280.

The current research is focused on constructing tools for modelling and analysis of changes in motion
perception that occur with age. Created software tools allow conducting psychophysical experiments for
estimating the sensitivity to motion direction of two age groups. The results were analysed and compared
to evaluate the major changes in cognition with age. The differences in visual motion integration and in the
decision-making strategies were assessed by a procedure for objective scenario estimation. In the
framework of this procedure a trajectory detector estimates and classifies useful statistics for each test. A
special measure is proposed for estimation of the temporal characteristics of the random scenario that
determines the correctness of observer’s decision. The interpretation of the results reveals new information
about the age-related characteristics of visual processing of motion information. Moreover, it allows
detecting subjects with significant degradation of visual processing.

HacrosmoTo u3cnensane € HoKyCcHpaHO BbPXY KOHCTPYUPAHETO HA HHCTPYMEHTH 3a MOJICTIPAHE U
aHaJIN3 Ha IPOMEHUTE BbB BB3IPUATUETO HA ABM)KEHUE, KOMTO HACTBIIBAT C Bb3pacTra. Ch3aaseHUTE
co(hTyepHH HHCTPYMEHTH MO3BOJISBAT IMMPOBEKIAHETO HA ICUXO(PHU3MYHHN EKCIIEPUMEHTH 3a OI[CHKA Ha
YyBCTBUTEIHOCTTA KbM I1I0COKATa Ha JABM)KEHHE Ha JIBE Bb3pacToBU Ipymnu. Pesynrature 6s1xa
aHAJIM3MPaHU U CPAaBHEHHU, 3a Jla CE OLIEHAT OCHOBHUTE MPOMEHHU B ITO3HAHUETO C Bb3pacTTa. Pasznukure
BbB MHTETpaIMsATa Ha BU3YAJIHOTO JIBUKEHUE U B CTPATETUUTE 32 B3EMaHE Ha PElLIeHUs Os1Xa OLEHEHU upe3
npoleypa 3a 0OEKTUBHA OLIEHKA Ha ClieHapHs. B pamkuTe Ha Ta3u npoueaypa IeTeKTOp Ha TPaCKTOPHS
OLIEHsBA U KJacu(UIMpa NoJie3Ha CTaTUCTHKA 3a BCeKU TecT. [Ipeanara ce cnenuaiHa Mspka 3a OlleHKa Ha
BPEMEBUTE XapaKTEPUCTUKU Ha CIIydyallHUs CLIEHApU, KOSTO ONpeelis MPaBUJIHOCTTA Ha PELIEHUETO Ha
Habmoaarens. TriaKyBaHeTO Ha pe3yITaTUTe pa3KpHBa HOBa MH(GOpMAIMS 32 CBbP3aHUTE C Bb3PacTTa
XapaKTepUCTHKHU Ha BU3yajHaTa 00paboTka Ha MHpopMaIus 3a ABrxeHrne. OCBeH TOBa, TOM MO3BOJIsBA
OTKpHUBaHE Ha 0OEKTH ChC 3HAUUTEJIHO BIIOIIABaHE Ha BU3yaslHaTa 00palboTKa.

Kiril Alexiev, Nadejda Bocheva, Simeon Stefanov, “A Methodology for Investigation the Change in
Visual Detection of Motion in the Elderly”, Proceeding of the Second International Conference
“Modelling and Development of Intelligent Systems”, September 29 - October 2, 2011, Sibiu,
Romania, Editor DANA SIMIAN, "Lucian Blaga" University Press, ISSN 2067 — 3965, ISBN 978-
606-12-0243-0, 2011, pp. 7-17.

The current research is focused on constructing tools for modelling and analysis of changes in motion
perception that occur with age. Created software tools allow conducting psychophysical experiments for
estimating the sensitivity to motion direction of two age groups. The results were analysed and compared
to evaluate the major changes in cognition with age. The differences in visual motion integration and in the
decision-making strategies were assessed by a procedure for objective scenario estimation. In the
framework of this procedure a trajectory detector estimates and classifies useful statistics for each test. A
special measure is proposed for estimation of the temporal characteristics of the random scenario that
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determines the correctness of observer’s decision. The interpretation of the results reveals new information
about the age-related characteristics of visual processing of motion information. Moreover, it allows
detecting subjects with significant degradation of visual processing.

HacrosmoTo u3cnensane € (HOKyCHpaHO BbPXY KOHCTPYHUPAHETO HA MHCTPYMEHTH 3a MOJICIIPAHE U
aHaJIM3 Ha IPOMEHUTE BbB BH3NPUATHETO HA JIBMKEHHE, KOUTO HACTBIIBAT C Bb3pacTTa. Ch3/1aaeHuTe
co(hTyepHH HHCTPYMEHTH TO3BOJISIBAT MIPOBEXKIAHETO HA ICUXO(PHU3UYHU EKCIIEPUMEHTH 3a OIICHKA Ha
YyBCTBUTEIHOCTTA KbM ITOCOKATa Ha ABMIKCHHUE HA JIBE Bb3pacToBU Ipynu. Pesynrarure 6sxa
aHAJM3UPAaHU U CPABHEHM, 32 Ja CE OIICHAT OCHOBHHUTE IIPOMEHH B MIO3HAHUETO C Bb3pacTTa. Pasnukure
BBB MHTETPAIMATA HA BU3YAJHOTO JIBU)KEHHE U B CTPATEIMUTE 32 B3€MaHE Ha pelIeHus OsXa OLECHEeHH Ype3
npoueaypa 3a 00EKTHBHA OLIEHKA Ha ClieHapus. B pamkuTe Ha Tasu mpoueaypa IeTeKTOp Ha TPACKTOPHS
OLICHsIBA M KJIacH(UIIMPa TOJIe3HA CTAaTUCTHKA 3a BceKH TecT. IIpenara ce cnennanna Msapka 3a OI[eHKa Ha
BPEMEBUTE XapaKTEPUCTUKU HA CITy4aifHUS CLIEHApHUil, KOSTO OIpeieis MPaBUIHOCTTA Ha PEIICHUETO Ha
HaOmonarensa. ThIKyBaHETO Ha pe3yaTaTUTE pa3KpHBa HOBA MH(OPMAINS 32 CBBP3aHUTE C Bb3pacTTa
XapaKTepUCTHKH Ha BU3yalHaTa 00paboTka Ha mHpopmanus 3a apmwxenne. OCBeH TOBa, TOH MO3BOJISBA
OTKpHBaHE Ha 00EKTH ChC 3HAUUTETHO BJIOIIABAaHE Ha BU3yaTHaTa 00paboTKa.

Simon Benjaminsson, David Silverstein, Pawel Herman, Paul Melis, Vladimir Slavnic, Marko
Spasojevi¢, Kiril Alexiev, Anders Lansner, Visualization of output from Large-Scale Brain
Simulation, PRACE White paper, 2011, available online at http://www.prace-ri.eu/Applications-
Enabling-Whitepapers?lang=en., http://www.prace-
ri.ew/IMG/pdf/Meash_Visualization_of Large Scale Brain_Simulations.pdf.

This project concerned the development of tools for visualization of output from brain simulations
performed on supercomputers. The project had two main parts: 1) creating visualizations using large-scale
simulation output from existing neural simulation codes, and 2) making extensions to some of the existing
codes to allow interactive runtime (in-situ) visualization. In 1) simulation data was converted to HDF5
format and split over multiple files. Visualization pipelines were created for different types of
visualizations, e.g. voltage and calcium. In 2) by using the Vislt visualization application and its /ibsim
library, simulation code was instrumented so that Vislt could access simulation data directly. The
simulation code was instrumented and tested on different clusters where control of simulation was
demonstrated and in-situ visualization of neural unit’s and population data was achieved.

To3u npoexT ce oTHacs 10 pa3pabOTBaHETO HA MHCTPYMEHTH 3a BU3YyalIn3allus Ha Pe3y/ITaTUTE OT
MO3BYHUTE CUMYJIAllMH, U3BBPIIEHU HA CyepKOMMIOTpU. IIpoekThT umalie 1Be OCHOBHU 4acTu: 1)
Cbh3/1aBaHE Ha BU3yaJIM3alMM, U3MO0I3BAIIN MallabeH U3X0/ 32 CUMYJIAIUs OT ChIIECTBYBAIIN KOJIOBE 32
HEBPOHHA CUMYJalUs, U 2) U3BbpIIBAHE HA PA3IIMPEHUs Ha HAKOU OT ChIIECTBYBAIIUTE KOJOBE, 32 Ja ce
MI03BOJIM MHTEPAKTUBHA BU3YyaJlM3allus 110 BpeMe Ha u3lbjiHeHHe (in-situ). B 1) cuMynanuoHHuTe 1aHHU
0s1xa mpeoOpaszyBanu BbB popmat HDF5 u pa3nenenu nHa MHoxkecTBO ¢aitnose. Konseiiepure 3a
BU3YyaJIM3allUs ca Ch3/1aJICHU 3a Pa3IMYHU BUJIOBE BU3YyallM3alluy, HAMp. HallpexXeHue U kanuil. B 2) c
MOMOIIITA Ha MIPUJIOKEHUETO 3a BU3yanu3anus Ha Vislt u HeroBara Oubnmoreka libsim, cUMynaluOHHUAT
Ko Oerre peanu3upaH Taka, 4e Vislt 1a umMa 10CTbII 0 CUMYIAIMOHHH JaHHU JUPEKTHO.
CuMynalmoOHHUAT KoJi Oellle HalKucaH U TECTBAH Ha PAa3JINYHU KIIbCTEPH, KBIETO Oellle IeMOHCTPUPaH
KOHTPOJI Ha CUMYJIAIUATa U Oellle MOCTUTHATa BU3YAJIN3allis B PEATHO BpeMe Ha IaHHUTE OT HEBPOHHUTE
0JI0KOBE.

Kiril Alexiev, Iva Nikolova, Georgi Zapryanov, “Stable 3D Scene Restoration Using One Active PTZ
Camera”, First International Conference on Modelling and Development of Intelligent Systems
MDIS’09, October 22-25, 2009, Sibiu, Romania, Proceedings of the conference, "Lucian Blaga"
University Press, ISSN 2067 — 3965, MathSciNet MR2723263 (2011g:68008), 2009, pp.14-22.
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The active PTZ (Pan Tilt Zoom) camera is a key element of an intelligent surveillance system. The
opportunity to control camera parameters significantly increases the abilities of these cameras as
information sources. It is commonly regarded that a camera gives 2D presentation of 3D scene. The depth
of the scene is irrevocably lost and only some image features may indirectly reveal the position of the
objects in third dimension. The active camera can partially overcome this loss of information. The suitable
control of camera parameters may be used for estimation of the depth of the observed objects. The paper
discuses one of the methods for 3D scene restoration called “depth from defocus” and its inherited
characteristics. All key points of the approach realization are described and commented. Experimental
studies, using test patterns and real objects are presented to test its applicability.

AxtuBHara PTZ (Pan Tilt Zoom) kamepa € KJIIFOYOB €JIEMEHT OT MHTEIIMTeHTHATa CHCTEMa 3a HaOJII0/IeHHE.
BB3MokHOCTTA 32 KOHTPOJI Ha MapaMeTpuTe Ha KaMepaTa 3HAYUTEIHO yBeInyaBa Bb3MO)KHOCTUTE HA TE3U
KaMepHy KaTo U3TOYHHIM Ha nHpopmarms. OOUKHOBEHO ce CMsTa, Ye Kamepata naBa 2D mnpenicraBsHe Ha
3D cuena. /Ipn6ounHaTa Ha ciieHaTa € 0e3Bb3BpaTHO 3aryOeHa M caMO HSIKOM XapaKTePUCTHKH Ha
M300paKEHUETO MOTAT KOCBEHO J1a Pa3KPHAT MO3HIIUATA Ha OOCKTHTE B TPETO M3MEpeHHe. AKTUBHATA
KaMepa MOXe YaCTUYHO Jia Tipeojojiee Ta3u 3aryda Ha unpopmanwms. [logxoasmusT KOHTPOI Ha
napaMeTpUTe Ha KamepaTa MOJKe Jla Ce U3I0JI3Ba 3a OlICHKA Ha JbJI00YMHATA HA HA0JII0JaBAaHUTE OOCKTH.
JIOKyMEHTBT pas3riexia eIruH OT METOANTE 32 Bb3CTaHOBsIBaHE Ha 3D crieHa, HapeyYeH ,,AbI00YrHA OT
pasdokycupaHe*, U HerOBUTE MPUCHIIH XapaKTEPUCTHKH. BCHUKH KIIFOYOBH MOMEHTH OT peau3alusira Ha
MOJIX0/1a Ca ONKMCAaHU ¥ KOMEHTUpaHu. [IpecTaBenn ca eKcriepuMeHTaTHU IPOYYBaHUS, U3IIOJI3BAIIN
TECTOBU MOJICIH U PealHh 00EKTH, 32 J]a Ce MPOBEPH HEroBaTa MPHIOKUMOCT.

Kabakchiev Chr., V. Behar, B. Vassileva, D. Angelova, K. Aleksiev, V. Kyovtorov, I. Garvanov, L.
Doukovska, Pl. Daskalov, "UXO Signal Multi Sensor Detection and Estimation', Proceedings of the
NATO Advanced Study Institute on Unexploded Ordnance Detection and Mitigation, Springer,
Book Series "NATO Science for Peace and Security Series', Subseries "NATO Science for Peace
and Security', Series B: Physics and Biophysics, James Byrnes (Ed.), Approx. 330 p., Hardcover,
ISBN: 978-1-4020-9251-0, 2008. pp.141 - 164.

In this chapter, the original advanced algorithms for stepped-frequency GPR imaging are considered. In
stepped-frequency GPR, the range profile formation is carried out by reconstruction of a wideband chirp by
combining a set of stepped-frequency chirp signals in the time domain. Using the Modelsim simulator, it is
shown that the processor VIRTEX II Pro is suitable for implementation of this algorithm. A simple
convolution algorithm for simulation of stepped-frequency GPR images from multi-layered subsurface
media is described. Different approaches and algorithms for the basic GPR signal and image processing are
also considered in this chapter. These algorithms are used for improving the image quality of underground
objects, e.g. pipes. It is shown that applying different filters (CFAR, Hough, Kalman, Particle) to GPR
image processing is a good decision in the sense of estimation accuracy, probability of target detection and
false alarm.

B Ta3u rnaea ce pasriexaaT OpUrMHaIHNATE YChbBBPIICHCTBAHU aJITOPUTMHU 3a CTHIIKOBO-4yecTOTHO GPR
n3o0paszsBane. [Ipu crenkoBouectoreH GPR, popmupaneTo Ha nmpoduin Ha 06XBaTa ce OCHIIECTBSIBA UPE3
PEKOHCTPYKIIHSI Ha IIMPOKOJIEHTOB JIMHEHHO YECTOTHO MOIYJIMPaH CUTHAI Ype3 KOMOUHUpaHe Ha Habop OT
CTBIIAJIOBU/IHM YECTOTHH YUPII CUTHAIIM BB BpeMmeBara obiact. C nmomoinra Ha cumynaTopa Modelsim e
nokasaso, ue nponecopsT VIRTEX II Pro e noaxopasiy 3a npusiarane Ha To34 anroputsM. Onucas € npoct
QJIITOPUTHM 32 KOHBOJIIOIUS 32 CUMYJIMpaHe Ha cThIIkoBouecTOTHU GPR n300pakeHust 0T MHOTOMIIacCTOBH
M0JI3eMHH HOCUTENU. B Ta3u riaBa ca pasriefaHy U pa3IuyHyu MOAXOIU U AITOPUTMU 32 00paboTKa Ha
ocHoBeH GPR curnan u n3zo6paxkenue. Te3n anropuTMu ce U3IMOI3BAT 32 MO00psIBaHE KAYECTBOTO HA
1300pakeHNETO Ha MOA3EeMHU 00eKTH, Hanp. TpbOu. [lokazaHo e, ye mpuiaraHeTo Ha Pa3Iu4Hu GUITPU
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(CFAR, Hough, Kalman, Particle) 3a 06pa6otka Ha GPR n3o6paxenue e 106po pelieHre B CMUCHII Ha
TOYHOCT Ha OIIEHKAaTa, BEPOSTHOCT 32 OTKPUBAaHE Ha IeNTa U (panmmBa anapma.

Kiril Alexiev, Iva Nikolova, Georgi Zapryanov, “3D scenes recovery through an active camera based
on blur assessment of the resulting image”, Information Technologies and Control Journal, No3-4,
2008, ISSN 1312-2622, pp.10-20.

The paper considers the task of recovery of 3D information about the scene from single camera images.
The basic idea is to extract the useful depth information from the images automatically and efficiently.
Depth perception with single standard video surveillance camera is a challenging problem. The difficulties
in deriving the distance to the observed objects in the scene can be partially overcomed using active pan,
tilt, zoom (PTZ) cameras and suitable control of camera parameters. There are several techniques for depth
recovery. Here the task of depth estimation in the context of the well known depth from defocus approach
is considered. In this paper it is proposed the problem to be solved using defocus blur. The characteristics
of the approach are discussed. Experimental studies, using test patterns and real objects are presented.

B cratusTa ce pasriexna 3ajadara 3a Bb3cTaHOBsiBaHE Ha 3D uHpopManusTa 3a clieHaTa oT U300paxeHHs
oT eiHa kamepa. OCHOBHaTa HUJies € a U3BJeueTe IbJI00UMHATA Ha O0EKTUTE B U300paKEHUATA
aBTOMAaTHYHO U epekTrBHO. ONEHSIBAHETO HA IBJIOOYMHATA C €HA CTaHAapTHA KaMepa 3a
BUJICOHAOIOICHHE € TOJISIMO IPEIU3BUKATENICTBO. TPYIHOCTUTE MPHU ONpPEAEIIsHE Ha PA3CTOSIHUETO J10
HaOIrI0aBaHUTE 0OCKTH B ClIEHATa MOTAT Jja ObJIaT YaCTUYHO MPEOJIOJICHH C TIOMOIITA Ha aKTUBHU
KaMepH, KOUTO MOTaT Jia YIPaBJIABaT CBOETO BbPTEHE B XOPU30HTAIIHA TNIOCKOCT, BEPTUKAIHA TIIOCKOCT,
7la OCBIIIECTBSABAT YBEINYaBaHe Ha n300paxenueto u pokycupane (PTZ) - T.e. moaxomsin KOHTPOI HA
napaMeTpuTe Ha kamepara. FiMa HSIKOJIKO TEXHHMKH 32 Bb3CTAaHOBSIBaHE B IbJI00unHA. TyK ce pasriexiaa
3aJauaTa 3a OIeHKa Ha IbJIO0YMHATA B KOHTEKCTa Ha 10Ope Mo3HATHS OAXO01 Ha IBI00YHNHA OT
pa3dokycupane. B Ta3u cratus ce npejuiara npo0iaemMbT a ObJe pelleH ¢ MOMOIITa Ha OLIEHsBAHETO Ha
pa3dokycupaneTo Ha Bcekn 00eKkT. OOCHKIAT ce XapaKTePUCTHKUTE Ha moaxosa. [IpeacraBenu ca
EKCIIEPUMEHTAIHH MPOYYBAHHUS, U3MOI3BAIIN TECTOBU MOJICIH U PEATHU OOCKTH.

I. Nikolova, G. Zapryanov, K. Alexiev ,,3D Scene Reconstruction Using Active PTZ Camera”,
Proceedings of International Conference “Automatics and Informatics” 2008, ISSN 1313-1850,
Bulgaria, Sofia, October 1-4, 2008, pp.IV-27 — 1V-31.

The active camera is a key element of an intelligent surveillance system. In these systems the cameras are
not only a source of visual information about observed objects but also they serve as measuring devices. It
is common regarded that a camera gives 2D presentation of 3D scene. The depth of the scene is irrevocably
lost and only some image features may indirectly reveal the position of the objects in third dimension. The
active camera can overcome this loss of information about observed objects. The opportunity to control the
camera parameters may be used for estimation of the depth of some features from the scene and 3D scene
reconstruction. There are several approaches to gather necessary information. The authors of the paper
comment the most practical one that proves itself as the most reliable in numerous experiments.

AKTHUBHATa KaMepa € KJIF0UOB eJIEMEHT OT MHTEJIMI'eHTHATa CUCcTeMa 3a HaboieHue. B Te3u cucremu
KaMepHUTe ca He caMO M3TOYHHUK Ha BU3yaliHa MH(popMaIHs 3a HabI0AaBaHuTe 00EKTH, HO U CIYKaT KaTo
M3MepBaTeNHU ycTpoiicTBa. Obmonpuero e, ue kamepara nasa 2D npencrassie Ha 3D cuena.
JIbn0ounHaTa Ha clieHaTa € 0e3Bb3BpaTHO 3ary0eHa u caMo HAKOU XapaKTePUCTUKU Ha N300pakeHHETO
MOTaT KOCBCHO Ja pasKpuAT MO3ULUATA HA 00EKTHUTE B TPETO U3MCPCHHUC. AKTHBHaTa KaMe€pa MOXKE J1a
npeojioiee Ta3u 3aryoa Ha nH(opMarus 3a HabI0AaBaHUTE 00EKTH. BB3MOXKHOCTTA 32 KOHTPOJ Ha
napaMeTpuTe Ha KamepaTa MOJKe Jla Ce U3I10JI13Ba 3a OLEHKA Ha AbJI00YNHATA Ha HAKOU XapaKTEPUCTUKU OT
cueHata u 3D pekoHCTpyKIMs Ha cueHaTa. MiMa HAKOJIKO MoAxo/1a 3a chOupaHe Ha HeoOXoauMaTa
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uHpopmanusa. ABTOPUTE Ha CTaTUSATa KOMEHTHUPAT Hall -IpaKTUYHATa, KOSATO Ce JJOKa3Ba KaTo Hau -
Ha/IeXkK/IHaTa B MHOTOOPOIHY €KCIIEpUMEHTH.

Alexiev K., Nikolova 1., “Methods for Data and Information Fusion”, Scientific Support for Decision
Making in Security Sector, ed. O.Kounchev, R.Willems, V.Shalamanov, T.Tsachev, NATO Science
for Peace and Security Series, IOS Press, 2007, ISSN 1874-6268, pp.101-117.

Correct decision making in the security sector mainly depends on information, received from multiple
sources. Often, the information is insufficient, unreliable and contradictive. Multisensor data fusion
systems seek to combine information from multiple sources and sensors in order to achieve inferences that
cannot be achieved with a single sensor or source or in some sense better than single source information.
This paper is an attempt to be done an analysis of the fusion theory literature in the last years. The main
objective is to provide knowledge of the latest state-of-the art techniques for data and information fusion
and to reveal the topics, the scientific society efforts are nowadays concentrated. But, the outcome of this
analysis would be insufficient and scanty if it concerns only the past years. That is why the authors turn on
a risky deal — to forecast the future research in this field. The authors outlined the most important and
interesting topics of research in the next few years. The authors hope that the paper could inspire a
discussion about the future of data and information fusion systems and their effective application.

[IpaBUIHOTO B3eMaHe Ha PEIICHUS B CEKTOpA HA CUT'YPHOCTTA 3aBHCH TJIaBHO OT MH(OpMaIuATa, IoITydeHa
OT MHOKECTBO M3TOYHUIIH. YecTo nHpOpMaIusiTa € HeJoCTaThuHa, HeHAJISKIHA U IIPOTHBOPEUHBA.
CuctemuTe 3a caMBaHE HA MYJITHCEH30PHU JIaHHU C€ CTPEMST Ja KOMOMHUpAT UH(OpMAaLUs OT MHOXKECTBO
M3TOYHMIIM U CEH30pH, 3a J1a IOCTUTHAT U3BOJU, KOUTO HE MOTaT Ja Ob/IaT IOCTUTHATH C €IUH -€JUHCTBEH
CEH30p WJIM U3TOYHUK WJIH J1a ObAAT B HAKAKBB CMUCHI M0-100pH OT HH(GOpMALUATA OT €IUH U3TOUHUK.
Ta3u cratus e onut Aa ce HaNpaBU aHAINU3 Ha JUTEpaTypaTa 110 TEOPHs Ha 00EIMHEHUETO Ha
uHpopManuaTa npe3 nocieaHuTe roqnHu. OCHOBHATA LeJ € J1a e IPEJOCTaBsAT 3HaHUs 3a Hall-HOBUTE
CHBPEMEHHHU TEXHHKH 32 CIIMBAHE HA JaHHU M MH(GOPMAIIHA U J1a Ce Pa3KpHUAT TEMUTE, B KOUTO ca
KOHIIEHTPUPAHU YCUIIMATA Ha HAYYHOTO O0IIECTBO B Haly AHU. Ho pe3yaTarsbT OT TO3M aHanu3 6u Oui
HEJIOCTAThUYEH U OCKBJEH, AKO CE€ OTHACSA CaMO 3a ITOCJIETHUTE F'OAUHM. ETO 3a1110 aBTOPUTE IIPaBSAT OILE
€/lHa PUCKOBAHa CThIIKA - OIMTBAT C€ J]a IPOrHO3UpaT ObACUINTE U3CIEABAHNS B Ta3u 0bjacT. ABTOpUTE
OouepTaBaT Hall -BaKHUTE U MHTEPECHU TEMU 3a U3CJIE/IBaHE IPE3 CIEABAINUTE HAKOJIKO FOJUHU. ABTOpUTE
ce Ha/sBaT, 4ye JIOKyMEHTHT MOXKeE J1a BIIbXHOBH YUE€HUTE, padOoTeIn B 00JIaCTTa, 3a €JHa TUCKYCHUS 3a
ObJEIIETO Ha CUCTEMUTE 3a CJIMBAHE HA JaHHU U MH(OpPMaLUs U TIXHOTO €(eKTUBHO MPUIIOKEHUE.

K. Alexiev, “Simulation of Distributed Sensor Networks”, NATO ASI “Advances and Challenges in
Multisensor Data and Information Processing”, edited by Eric Lefebvre, Albena’2005, IOS Press,
ISSN 1574-5589, pp.24-32.

Sensor networks have emerged as a fundamentally new tool for monitoring spatially distributed phenomena.
They incorporate the most progressive ideas from several areas of research: computer networks, wireless
communications, grid technologies, multiagent systems and network operating systems. In spite of great
interest centered on sensor data processing and information fusion, the simulation of entire multisensor
network remains very important for optimal solution of many tasks relevant to joint data processing and data
transmission between sensor nodes. The current state of development automation tools (Computer Aided
Design) does not correspond to contemporarily needs of modern design. The main purpose of this paper is
to outline the structure of a simulation tool with enlarged scope of application — modeling of dynamical self-
organizing heterogeneous sensor networks. The main attention is concentrated on the different component
modeling and data flow simulation in the sensor networks.
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CeH30pHHTE MPEKHU Ce oYepTaxa Karo GyHJaMEHTAIHO HOB MHCTPYMEHT 3a HaOJI0ICHIE Ha
MIPOCTPAHCTBEHO pa3NpeAeIcHH sBJICHUs. Te BKIIOUBAT HAll -IIPOTPECUBHUTE UICH OT HAKOJIKO 00JIaCTH Ha
W3CIeIBaHE: KOMITIOTHPHU MPEXH, 0€3KMYHU KOMYHUKAIIUH, MPEKOBU TEXHOJIOTHUHU, MYITHATCHTHH
CHCTEMH M MPEXOBHU OIEPALIMOHHU CHCTEMH. BbIpeku roseMust HHTepec, ChCPeOTOYCH BhPXY
00paboTKaTa Ha CEH30PHU JAHHU M CIIMBAHETO Ha MH(GOpMAIHS, CUMYJIAIUATA Ha IAIaTa MyJITHCEH30pHA
Mpexa 0CTaBa MHOT'O Ba)kKHa 3a ONTHMAJTHOTO pelllaBaHe Ha MHOTO 33J]]au, CBbP3aHH ChC ChBMECTHATA
00paboTKa Ha JaHHU U MPEIaBaHEeTO Ha JJAHHU MEXAY CEH30pHHUTE Bb3IH. HacTosmoTo cheTosnue Ha
WHCTPYMEHTHTE 3a aBTOMaTu3amus Ha pa3padoTtkara (Computer Aided Design) He chOTBETCTBA Ha
CHhBPEMEHHUTE HYX/H Ha ChbBpeMeHHUs Au3aitH. OCHOBHATA [I€J1 Ha Ta3H CTaTHS € J]a oYepTae CTPYKTypaTa
Ha CUMYJIAIIMOHEH WHCTPYMEHT C Pa3IIUpPeH 00XBaT HAa MPUIIOKECHUE-MOICITUpaHe Ha JMHAMUYHU
CaMOOpPTaHU3UPAILN CE XETEPOTCHHU CEH30pHU Mpeku. OCHOBHOTO BHUMAaHUE € KOHIIEHTPUPAHO BHPXY
MOJICJIMPAHETO Ha Pa3IMYHH KOMIIOHEHTH U CUMYJIAIMSITA Ha TOTOKA OT IaHHU B CEH30PHHUTE MPEXKH.

45. Iva Nikolova, Kiril Alexiev, An effective point matching algorithm for calibration of stationary

rotating camera, Proc. of the 37 Balkan Conference in Informatics, Workshop “Multisensor Signal,
Image and Data Processing”, pp. 41-54, 2007.

The active cameras are a key element of an intelligent surveillance system. In these systems the cameras
are not only a source of visual information about observed objects but often they surve as measuring
devices. This new functionalities requires their dynamical calibration. Camera calibration is the process of
camera model validation and its parameters estimation. Camera model describes the scheme of image
formation. The calibration process consists of preprocessing, feature selection, feature matching, formation
and determination of a transformation function and decomposition of transformation function in order to
obtain camera parameters. Every one of the steps in this process can compromise calibration at whole. This
paper analyses the sources of errors and it deals in detail with the problem of establishing correct
correspondence between point features, detected in two overlapped camera views.The presented work
introduces an effective approach for reducing the number of false correspondences (outliers). The newly
proposed algorithm is designed to guarantees robust point matching in the case of pan rotating camera.
Algorithm's idea originates from some of the interesting properties of Hough transformation. The
efficiency of the algorithm is tested on a real sequence of office pictures, recorded with fixed PTZ camera.
Some results, obtained from comparative study with a classical point features matching algorithm are
reported.

AKTUBHHUTE KaMepH ca KJIIOYOB €JIEMEHT Ha MHTEIMIeHTHATa CUCTeMa 3a HaOmoieHue. B Te3u cuctemu
KaMepHuTe ca HE caMO M3TOYHMK Ha BU3YyallHa HH(OpMalys 3a Ha0Jt01aBaHuTe 00EKTH, HO YECTO T€ Ce
M3II0JI3BAT KaTO U3MEPBATENIHU YCTpoicTBa. Te3n HOBU (YHKIIMOHATHOCTH U3UCKBAT TSIXHOTO JUHAMUYHO
kamuOpupane. KannbOpupaHneTo Ha kaMepara € MpoIechT Ha BaIMIUpaHe Ha MOJIella Ha Kamepara u
OlLIEHKaTa Ha HeWHuTe napameTpu. MozienbT Ha KaMepaTa OIKcBa cxeMara 3a (opMupane Ha
nzobpaxenue. [IpouechT Ha kKanmuOpUpaHe ce CbCTOM OT IpeaBapUTeHa 00padoTKa, N300p HA XapaKTEpHU
0c00EHOCTH B U300paKEHUETO, ThPCEHE Ha ChBIAJICHNE MEXKAY TaKUBa OCOOEHOCTH B JIBE U300pakeHMs,
dbopmupane u onpeaessiHe Ha TpaHchopMaloHHa (PYHKITUS U pa3jiarane Ha TpaHchopMallmoHHA
¢byHK1Hs, 32 J1a ce ModyJaT napaMeTpuTe Ha Kamepara. Besika OT CThIKUTE B TO3H MIPOILIEC MOXKE J1a
KOMITPOMETHUPA KaTuOprpaHeTo KaTo 1so0. Ta3u cratus aHanu3upa U3TOYHHUIIMTE HA TPEIIKH U TOAPOOHO
ce 3aHMMaBa ¢ IpobJemMa 3a yCTaHOBSBAaHE Ha KOPEKTHO ChOTBETCTBHE MEK/Y XapaKTEPUCTUKUTE HA
XapaKTepHUTE TOUKH, OTKPUTHU B JIBE MPUIIOKPHUBAILHU ce n300pakeHus Ha Kamepara. [IpencraBenara
paboTa BbBeka e(heKTUBEH MOAXO/]] 32 HaMalsIBaHe Ha Opos Ha (aIIMBUTE CbOTBETCTBUS.
HoBompemmoxkeHusAT aNropuTbM € MPOSKTUPAH J1a TapaHTHpa CTA0OMITHO CHBITA/ICHUE HAa TOYKHU B CITyJail Ha
BBpTALIA ce Kamepa. Maedara Ha anropuTbMa Mpou3XoXkKaa OT HIKOU OT HHTEPECHUTE CBOMCTBA Ha
TpancopmaruaTa Ha Xad. EQexTuBHOCTTa Ha alrOPUTHMA C€ TECTBA HAa peajiHa MOCIe0BaTeTHOCT OT
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ouc caumMkw, 3anucanu ¢ pukcupana PTZ kamepa. JlokiaaBar ce HIKOU pe3yaTaTd, MOIYYEeHH OT
CPaBHUTEJIHO IIPOYUYBAHE C KIACHYECKU AJITOPUTHM 3a CHBIIAICHUE HA TOYKH.

Boncheyv St., Alexiev K., “Image superresolution methods — a review”, Proc. of the 3" Balkan
Conference in Informatics, Workshop “Multisensor Signal, Image and Data Processing”, pp. 13-22,
2007.

Super-resolution methods attracts attention of the scientists in the last years. This paper presents an
overview of four methods along with experimental results for their performance in the presence of noise
and misregistration.

MeroauTe 3a cyneppesosonus (IIOBUIIABAHE HA pa3[elUTeNIHATa CIIOCOOHOCT) IPUBJINYAT BHUMAHUETO Ha
YUYCHHUTE IPe3 NOCIeAHNTE ToanHN. Ta3u craTus npeacTaBs Mperie/] Ha YeTHPH METO/1a, 3a€IHO C
eKCIICPUMEHTAITHH PE3yJITaTH 32 TSIXHOTO U3ITBIHCHUE IPU HAJIMYKE HA IIyM ¥ HENPABUIIHO PETHCTPUPAHE
Ha U300pakeHUsATA.

K. Alexiev, "Simulation of Distributed Sensor Networks'', Information Technologies and Control,
ISSN 1312-2622, No 4, 2004, pp.29-33.

Sensor networks have emerged as a fundamentally new tool for monitoring spatially distributed
phenomena. The current state of development automation tools (CAD) does not correspond to
contemporarily needs of modern design. The main purpose of this paper is to outline the structure of a
simulation tool with enlarged scope of application — modeling of dynamical self-organizing heterogeneous
sensor networks. The most important consequence of exploration of this simulation engine is to reveal the
hierarchical structure of these networks, which leads to their standardization and unification. The modeling
gives us an approximate picture of expected system performance.

CeH30pHUTE MPEXH ce 0YepTaxa KaTo (yHJAaMEHTAIHO HOB HHCTPYMEHT 3a HabJI0JIeHUe Ha
MIPOCTPAHCTBEHO paslpesieNieHu siBieHus. HacTosA1oTo chbeTosiHIE HAa cpe/icTBaTa 3a aBTOMATH3allMsl Ha
paspabotkara (CAD) B o65acTTa Ha CEH30PHUTE MPEXH HE OTTOBaps HA ChbBPEMEHHHUTE HYXIU Ha
chBpeMeHHus Au3aiiH. OCHOBHATA 11€J1 Ha Ta3M CTaTHs € Jla oUepTae CTPyKTypaTa Ha CUMYJIallMOHEH
MHCTPYMEHT C pa3lIMpeH 00XBaT Ha NPUJIOKEHNEe-MOAEIpaHe Ha IUHAMUYHU CaMOOPTraHU3UpAalllU ce
XETepOreHHU CEeH30pHU MpexH. Hall -BaXXHOTO cieicTBHE OT U3CIEABAHETO HA TO3U CUMYJIAIIMOHEH
MEXAaHMU3bM € Jja C€ PA3KpHUe MiepapXU4yHaTa CTPYKTypa Ha T€3U MPEXH, KOETO BOAM JI0 TAXHATA
CTaHJapTU3aLMs U YHUPUKaLusa. MojenupaHeTo HU J1JaBa IpUOIM3UTeNIHAa KapTUHA HAa OYaKBaHaTa
IIPOU3BOIUTEIIHOCT HAa CUCTEMATA.

Alexiev K., Kounchev, Ognyan; Render, Hermann, “Stable recurrence relations for a class of L-
splines and for polysplines”, Eighth SIAM Conference on Geometric Design and Computing,
Geometric modeling and computing: Seattle 2003, M. L. Lucian and M. Neamtu (eds.), Nashboro
Press, Brentwood, TN, Modern Methods in Mathematics, ISBN 0-0-9728482-3-1, 2004, pp.1-12.

We prove stable recurrence relations for a special class of compactly supported L—splines. We apply them
to obtain recurrence relations for compactly supported polysplines.

I[OKaSBaMC CTaOUITHU PEKYPCHTHU OTHOUICHUA 3a CIICHUAJICH KJIAC KOMITIAKTHO MMOAABPIKAHU L — crunaiinm.
Hue nopuiiaraMe, 3a Jia NoJIy4YuM pEKYPCHTHHU OTHOIICHHA 3a KOMIIAKTHO IMOAABPXKAHN MMOJIMCIIIAMHH.
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