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CTAHOBHIIE

OT JIoL. A-p urX. BeHnucnas MutkoB Bacuies
HBY ,,B. Jlescku”, daxynrer ,,Aprunepus, [IBO u KUC” — rp. lllymen
32 IUCepTalHOHEH TPyl 32 IPHCHXAaHe Ha 00pa30BaTeNlHa H HAYYHA CTENeH
»HAOKTOp”

ABTOp Ha qucepTanuoHnns Tpya: Bepa JlaBpeuka

Tema Ha pucepTaunoHHMs TPyA: ,,CHHTE3HpaHe HA cHCTEMa 32 yIpaBJeHHE
Ha Jielia ¢ uepeOpalieH Napanid U rpbOHAYHO MO3BYHH 3300 ISBAHMS C IIOMOIITa Ha
poboTu3Mpany KoMILIeKcH”

O6nacr Ha BHcLIeTO 06pa3oBaHue: 5. »» | EXHHYECKH HAYKH”

Ilpodecuonanno Hampasaenue: 5.3 »KOMYHHKallMOHHa 1 KOMIIIOTBPHA
TEXHUKa”

Hayysa cnemmanHocr: ,, ABTOMATH3MpaHM CHCTEMH 3a obpaboTka Ha
HH(pOpMAIUATA U YIIpaBIICHHE”

Hay4yen puxoBoauTen: npod. a-p urx. Usan Kpscres Lones

1. AKTya/IHOCT M KpaTKa XapaKTePHCTHKA HA JHCEPTANHOHHUSI TPYA

Paspaborenuar or Bepa JlaBpenka amcepranyoHeHn TPyA € IIOCBETEH Ha
CB3MABAHETO HA HOBA CHCTEMA 32 JIeYeHHE Ha JETCKH lepebpaien napamad (JLITT).
Ilopanu Bucokust Gpoit Ha GonHMTE Jela ¥ TPyIZHOCTHTE CBBP3aHH C TAXHOTO
CBIICCTBYBaHE M JICYCHME Ce Hajara Ja ce YChBBPINCHCTBA CHCTEMaTa 3a
MpOBEXJaHe Ha XaOWiIWTalMs H pexabWiIHTAalyMs Ha Oelna GONHH OT JIT u
rpbOHaYHO-MO3bYHHM 3a60ms1Banus. OGOCHOBAHA € HEOOXOMHMOCTTA OT Ch3/laBaHe Ha
HOBa CHCTEMa 32 JIeYCHHE Ha TaKdBa Jella, KaTo TOBa Ja Ce pealu3hpa dpe3
BHENpABaHe Ha CbBPEMEHHN POOOTH M M3NOJI3BaHe HA HH(DOPMALMOHHH TEXHOIOIHH
TpX NPOBEX/AHETO Ha JTHATHOCTHYHM H JIe4eGHU HpOLeypH.

B mbpBa riaBa JOKTOpaHTKATa € H3BBPUIMIA 0GCTOSH aHAIM3 Ha npobieMuTe B
AsuratenHara cuctema Ha gena ¢ JIII u rpbOHaYHO-MO3BUHM 3a6ONSABAHHS M
JIETAHIIHO Ca pasIIeflaHH NapaMeTpuTe Ha NBHTaTelHATA CHCTeMa Ha nemara. B
TaONMYeH BHUA Ca TPE/ICTABEHM HOPMATHUTE JOKOMOTODHH, TErJIOBH H PBCTOBH



XapaKTepUCTHKU Ha Jiella OT ABara II0Nia IIPH pacTexa MM 10 16 r. AHanusupan e
IpOLEChT Ha yNpaBlieHHEe Ha JABUraTeHaTa CHCTeMa Ha 4doBeka. IIpeicTaBeHH ca
BB3MOXHHTE NAaTOJIOTHH B YIPABJIEHUETO HAa TOPHHUTE U JOJHM KPalHHUIM Ha IETETO
IIpY pa3NuYHH YBpPEXKIaHUS HAa MO3bYHATA JEHHOCT.

B kpas Ha mppBa riiaBa ca GOpMyIHMpaHd OCHOBHHUTE HalpaBieHHUs 3a paboTa Io
JMCEePTalIOHHHA TPY .

BbB BTOpa rnaBa € mpeacTaBeH (OTOrpaMeTpHuYeH MoJE] Ha JBUrATeHATA
CHCTEMa Ha YOBEK M € CHCTABEH allOPHTHM 33 (QYHKI[OHHpaHe Ha IIPOrpaMHO-
TEXHHYECKa CHUCTeMa 3a (QoTorpamMeTpuyHa JUATHOCTHKA. V3BeleHH ca
MaTeMaTHYECKHTE OCHOBH Ha (OTOrpaMeTpHYeH METOX 3a U3MepBaHe Ha BIIMTE Ha
CBHBaHE Ha CTABUTE Ha YOBELIKOTO TAJIO.

Co3nanen e 3D mozmen Ha gere 6omHo or [l u rpbOHAYHO-MO3BYHO
3a0omsaBane. OOOCHOBaHH ca pa3IMYHHATE €Tald IpH Ch3JaBaHe Ha Mojena u
IapaMeTpUTE Ha TEXHUYECKOTO obopynBaHe. Pa3paboTeH e clieHapuu 3a Ch3[jaBaHe
Ha MOJieJIa U IIPOBEXJaHe Ha U3CIICABAHETO.

B Tpera riaBa e aHalM3MpaHa [BUIaTelHAaTa aKTHBHOCT HA YOBEK 4pe3
KINECT ceH3op M € mOpeIcTaBeH BEKTOPHHS MOJE] Ha CKejleTa Ha YOBEKa.
Hsnonssan e ce3fagenus or BIOVISION dopmar Ha ganaute BVH (Bio Vision
Hierarchical). Cs3maneH e Mozmen 3a OlleHKa Ha ABHMraTeJHHTE BBH3MOXKHOCTH Ha
OCHOBHHTE BB3JIM Ha YOBEIIKOTO TsI0. B TabiMdeH BUA ca MpeJCTaBEHH pe3yITaTH
OT IIPOBEICHO H3CJe/IBaHe.

YeTsbpTaTa rnaBa Ha JUCEPTAIMOHHUS TPy paslex]a npobieMa ¢ Tepanusara
Ha gmeuma ¢ JIUII u npyrum rpp0Ha4HO-MO3BYHM 3abonsBanus. IlpemmoxeH e
MoAuUIMpaH aIrOPUTHM 3a IpUiIaraHe Ha MeTona Ha [[rokeHmkues. IIpencrasenu
ca aBTOPCKM TEXHHYECKM M CIIOMararellHd CpeAcTBa 3a MoJoOpsABaHe Ha
JBUraTeNHaTa akTHBHOCT Ha gena 6omuum ot MIIII. Ilocoyena e poisra Ha
POIMTENUTE IPH JICICHUETO Ha Te3U Aella. AHANM3MPaHH ca pe3yJITaTHTE OT JIEYeHHE
Ha Jiella ¢ aBTOpcKa poOOTH3UpaHa, pelMIIPOYHa OPTE3HA CUCTEMA.

B kpas Ha BcAka I7laBa ca (OpPMyJIMpaHH H3BOAU, KOUTO Ca KOPEKTHH H
0000111aBaT HAITBJIHO PE3YJITaTUTE OT U3CIIEIBAHETO.

I{amocTHaTa pa3paboTKa e nmpencraBeHa B 00eM Ha 128 cTpaHMI ¢ MHOXXECTBO
burypu 1 TabJIULM, KOUTO MHOTO A0Ope BH3yalM3HMpaT IOIy4YeHHTE pe3yJITaTH OT
IpOBeIcHUTE HK3CJe[BaHUA Ha NOKTopaHTKaTa. IlpencraBeHa e OubimmorpaduiHa
cnpaska B 06eM ot 100 3arnaBus, ot kouto 94 Ha pyckH U 6 Ha aHTJIHHACKH €3HK.

2. Onenka Ha HAYYHHTE PE3YJITATH H IDHHOCH B AHCEPTALIHOHHHSA TPYA

ChbObp)KaHHETO U pe3yJiTaTHTe B JAUCEPTAllMOHHUS TpPyXA IIOKas3BaT, 4e e
U3BBpIIEHA 3HAYMTE]IHa N0 obeM HaydHoM3cliegoBaTencka pabora. Ilpumoxen e
MaTeMaTH4yeCKH amapaT U rpaduyHd WIIOCTPALMH, KOMTO YOEOMTENHO IOIIBJIBAT
HalpaBeHHWTe aHAJIM3M M MPENM3HO INpPEACTaBAT IONyYEeHHUTEe pe3ylTaTd B
JMCEPTAMOHHOTO u3ciefBaHe. OpHIMHalIHUTE pe3ylTaTd M [OPHHOCHTE B



AUCEPTAMOHHHS TPYJ MMAT Hay4eH, HAYYHO-IPHIOKEH H IIPHJIOXKEH XapakKTep U ca
A€I0 Ha OKTOpaHTKara. Te Morart na ce 0606mIgT KaKToO cleaBa;

HAYYHO-TTPUJIOXHU ITPUHOCH

1. Ce3ganen e AJITODUTBM M MaTeMaTHYeH MOJell (m3pasu 2.1. no 2.6.) 3a
OTpEJeIIAHe BITIUTE HA BBPTEHE HA CTABUTE HA YOBELIKOTO TALIO.

2. Paspa6oTteHa e MeTOM0IOTHSA 32 H3MNOT3BaHE Ha IpUIIoXHaTa GpoTorpaMerpus
32 OICHKa Ha JBUTaTEHUTE BH3MOXHOCTH Ha Jela GOJNHH OT AUIT u rpr6HavHo-
MO3BYHHU 3a00/IIBaHUS.

3. TlpennoxeH e aqropuTsM 32 OIEHKA Ha JABUTaTEJIHUTE BBH3MOXHOCTH Ha
OCHOBHHTE BB3JIH Ha YOBEIIKOTO TSJIO.

4. Anantupana e TexHonorusta Microsoft Kinect for Windows 3a onenka na
ABUTATE/IHHTE BB3MOXHOCTH Ha Jema Gomua or JII u rpbOHAYHO-MO3BYHY
3a00JIIBaHuUS.

5. AnantHpaH e Meroma Ha KBAaTCPHHOHUTE 3a Ch3J]aBaHE HAa MAaTEMATHYCH
MOJZeN 32 OLCHKA Ha JBUTAaTENIHUTE BB3MOXHOCTH Ha Jqvlia CcleA  yCIellHa
pexabHInTalus ¥ OCTTPaBMATHYHO JICUEHHeE,

IMPHMJIOXXHU ITPUHOCH:

1. Nedunupann ca napamerpure na ¢ororpamerpuyHa cucTeMa 3a OILICHKa Ha
ABUTATCTHUTE BB3MOXHOCTH Ha Jema Gomuu ot JII u I'pBOHAYHO-MO3BYHH
3a00JI9BaHUS. _

2. Cp3azieHa € METOOHKA 33 XaOMIIMTAIUS ¥ pexabHInTamus Ha Jena 60sHM OT
AL 1 rpp6Ha4YHO-MO3BYHH 3a60/IIBaHMS.

3. Momudunupan e anropurbMa Ha JfokenKHeB 3a mpoBexmaHme Ha
XaOWIMTaMs ¥ pexabuIuTanus Ha nela GONHM OT ALIT u rps6HAYHO-MO3BYHH
3a00JIIBaHMsL.

3. Ouenka Ha aBTOpedepaTa

ABTOpedeparsT € B 06eM oT 49 crpanumy u HOAPOGHO OTpassiBa OCHOBHHTE
MOMEHTH OT NPOBEACHOTO OT JOKTOPAaHTKAaTa HAYYHO H3CIEIBAHE. Ortpazenn ca B
IBICH 00eM CHABPKAHUETO Ha MHCePTALMOHHHSA TPYA H MOJyYEHUTE pe3yIITATH.
Hanpasennrte u3Bomu ksM Becska rnaea ca (opMynHpaHn KOpeKTHO u 0606maBaT
HAITBJIHO PE3YJITATHTE OT H3CIIEBAHETO. “

4. Ilybnnkauuu no TemMara Ha AHCEPTALUATA

ITo m3cnenBaHETO B JMCEPTAIIMOHHMS TPYZ ca HampaBeHH 8 myGnuKalyu, OT
KOUTO JiBa Ha Hay4HH KoH(epeHnud B PTY-rp. Pura, JlaTBus, mer gokmama ma
Cretpanusupaia M eXIyHapolHa KoHGepeHuus B rp. Bapra u emun JOKNan B
TpynoBe Ha IIIY-®OTH rp. Illymen. B Tax ca JAOKJIaIBaHU IIOCTHTHATHTE B
AUCEpTaNyATa HAYYHH PE3YNITaTH U CUHUTaM, 4e ca JOCTAThYHH 34 IpuIOoOUBaHETO Ha
o0pa3oBaTeNHa ¥ Hay4Ha CTelleH »JOKTOpP®. ‘
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S. KpuTu4HH 0ejiesKKH H NpenopbKU

Karo usno xsM QUCEpTallMOHHHS TPYX HSIMaM ChIIECTBEHM 3a0eirexkd. Mora
Ia Mocova, Ye 3a HAKOM OT H3ION3BaHUTE (OpMYIH HEe € HOCOYEH JIMTepaTypHHS
U3TOYHMK. Hayuile ca IpaBONMCHH IpElIKH M ca H3IOJI3BaHH TEPMHHH Ha PYCKH
€3HK, KOUTO CH HMaT ObJIrapCKu IpeBo.

IpenopsuBaM JOKTOpaHTKaTa JAa NPOABIDKH Aa paboTH B u3bpaHaTa HaydHa
00J1aCcT, KaToO TOJIOXKH YCHJIHS 32 Olle MO-IIMPOKO PaslpOCTPaHEHHE U TIPUIOKEHHUE
Ha pe3yJITaTUTE U OT AUCEPTALHOHHHUSA TP/ B IPaKTHKATa.

6. 3akiloueHue

INpencTaBeHarta quceprauus U aBTopedepaTa KbM Hes MH JaBaT OCHOBaHHE Ja
00001114, Ye TeMaTa Ha JycepTaliira € akTyalHa, IPOBEICHO € 3a1bI00UeHO HaydyHO
U3Clie/iBaHe, TOJy4YeHH ca HAy4YHM M IPUJIOXKHM pe3ylTaTd OT 3HaueHHe 3a
H3ClIe[BaHe Ha JIOKOMOTOpHHUTe ABIKeHusA IpHu Aena ¢ JIIT u rppOHaYHOMO3BYHU
OOJIECTH M MO-HATATHIIHO BH3CTAHOBSIBAHE MAHMITYJAIHOHHUTE U JBUTaTeIHUTE UM
CIOCOOHOCTH.

Hanuiie e 3aBBpIIeHO HAYYHO-TIPHIIOKHO H3CIIEABAHE C IONMy4YEHH U OTPa3eHHU B
JUCEPTAMOHHUS TPY X Pe3ylNTaTH H IPHHOCH, ChOTBETCTBAILM 110 006€M, ChAbPKAHHE
U Ipe[cTaBsHe Ha M3MCKBAHUATA Ha 3aKOHA 32 Pa3sBUTHE HA aKaJeMHYHHA CHCTaB B
P Buiarapus M NpaBHJIHMKA 32 HETOBOTO INpHiarase 3a obpa3oBaTellHa M Hay4yHa
CTelleH ,,I0KTOp” .

ToBa MM JjaBa OCHOBaHHE Ja OLIEHSA NOJOXHUTENHO AMCEPTALMOHHHUA TPy Ha
TeMa ,,CHHTEe3MpaHe Ha CUCTeMa 3a yNpaBlIcHHE Ha Jela ¢ LepebpaleH napanyd |
rpbOGHAYHO MO3BYHHU 3a00JIABAHMS C IOMOIITA Ha POOOTU3UPAHH KOMILIEKCH .

[Ipemnaram na ce mpuchiu Ha Bepa JlaBpenka obpasosaTenHa 4 Hay4Ha
CTeNneH ,JokTop” B HayuyHa obmact 5. ,TexHumdueckum Hayku”, NIpodeCHOHAIHO
Hanpaplende 5.3 ,KoMyHHKalMOHHA M KOMIIIOTBpDHAa TEXHHMKA® II0 HaydYHa
CIIelMaHOCT ,, ABTOMAaTH3HpaHH CHUCTeMH 3a oOpaboTka Ha HHpopManuiATa H
yInpaBJieHue”.

/

rp. lllymen YjleH Ha HAYYHOTG XKy PH:
17.11.2017 r. JIOLL. O-p UHX. ~.BeHnucnas Bacuies
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