PYCEHCKW YHMBEPCUTET “AHCEN KbHYEB"

I U’ kamedpa “TenekoMyHuKauuu”

PEUEH3MUA

Ha AaucepTauuoHeH TpyA 3a npuaobueare Ha obpasoBaTenHa U Hay4YHa cTeneH
»AOKTOp” B 06nacT Ha Bucwe obpasosanue , TexHu4eckn Hayku“, npodecmoHanHo
HanpaeneHue 5.3. ,KOMyHUKaLMOHHA U KOMNKTBHPHA TEXHUKA®, cneLyuanHocT

»ABTOMaTU3UpaHu cuctemun 3a obpaboTka Ha MHchbopmaumaTa u ynpasneHue”

ABTOp Ha AUCepTaLMOHHUA TPYA: Mar. nHX. Bepa JlaBpeuka

TeMa Ha AucepTauUoHHUA TPyA: ,CHHTE3UpaHe Ha CUCTeMa 3a ynpaBneHue Ha Aeua ¢
uepebpaned napanuy u rpbOHAYHO-MO3LYHM 3abonsBaHUs C noMoW, Ha

poboTU3MpPaHK KOMNNEKCH"

PeueHseHT: npod. AH uHX. Muxaun lMeTkoB Unues, kategpa , TenekoMyHuKauuu” Ha

PyceHcku yHuBepcuret ,Axren KbHyeB”

1. KPATKW CBEJJEHMA 3A LOKTOPAHTA U IMCEPTALIMOHHATA NMPOLIEAYPA

Cwe 3anoseq Ne PA16-197/10.10.2017 r. Ha Pextopa Ha LymeHcku yHuBepcuTeT
»Ennckon K. Mpecnasck1” e OpMUPaHO Hay4HO XYpU 3a OLEHSBaHE Ha AMCEpTaLMOHEH
TPyA 3a npupobusane Ha OHC ,gokTop”, paspaboteH oT Bepa laspelka. Ha mbpsoto
3acefaHve Ha Hay4HoTO Xypu ¢ npotokon Ne 1/17.10.2017 r. cbM onpeaeneH 3a peLieH3eHT
no npoueaypara.

Bepa Ilaspeuka e pogeHa B rp. faranunc, Ilateus. 3asbplimna € BUCLLETO W
obpasosaHe ¢ OKC ,MarncTsp” no cneumanHocT ,BroHnka u npotesupare’ 8 PTY - Pura,
Nataus.

Cue 3anoseq Ne P[-10-110/26.01.2015 r. Ha Pektopa Ha LUymeHcku yHusepcuter
.Emmnckon K. [llpecnascku” e 3a4ucneHa B peaoBHa [JOKTOPaHTYpa B Kategpa

‘KOMyHMKaUMOHHE U KOMMIOTBPHA  TeXHMKA” B  NPOdECUMOHANHO  HanpaeneHue



5.3. ,KOMyHUKaLMOHHa M KOMMIOTbPHA TEXHWUKA®, Hay4Ha CneumanHocT ,ABTOMAaTU3MPAHM
cuctemn 3a obpaboTka Ha wHdopmaumaTa u ynpaenenve”. OTYMCNEHa e OT pefoBHa
NOKTOpaHTypa C NpaBo Ha 3aluTa cbe 3anosep Ne P[1-10-1880/25.09.2017 r.

B nepuoga Ha obyyeHue [OKTOpaHTKaTa € M3mbiHWNa BCUYKM NpeaBuaeHu
nancksaHna Ha 3PAC KaTo ycnewHo e nonoxwna npeaBuaeHUTe B MHAMBUAYANHWS NNaH 3a
obyyeHne obLjoobpasoBaTenHn U3NUTU W U3NUTK MO cneunanHocTTa. lepuoanyHUTe
atectaumMm Ha [OKTOpaHTKata, NPUETU Ha KaTeapeHn W (hakynTeTHU CbBETW, ca

NONOXUTEIHW.

2. AKTYANITHOCT HA PA3PABOTBAHMA B [OUCEPTAUWMOHHUA TPY[
NMPOBJIEM

BbB BCAKa AbpxaBa MMa u3rpageHa cuctema 3a NeveHue 1 rpuxu 3a geua, 6onHm ot
AN, Ho nopaaw Bucokws Bpoil Ha BonHWUTe deua U TPYAHOCTUTE, CBBP3aHK C TAXHOTO
OTrMEeXAaHe 1 neyeHve, ce Hanara fja ce yCbBbpLUEHCTBa CUCTEMATa 3a NPOBEXAaHE Ha
abunutauma u pexabunutauma Ha pgeua, 6omHu ot AUM ¥ rpbBHAYHO-MO3BYHU
3abonseanma. OT ronamo 3HayeHwe npu paboTata C TE3W AeUa e CbCTaBAHeToO Ha
ABNrOCPO4HM Nporpamn 3a NeveHne, B KOWTO NepuoauyHO fa Ce NpoBexaa OLEeHKa Ha
pesyntatute oT abunutauusTa u pexabunutaumsta. C BHeOpsBaHe Ha CbBPEMEHHU
WH(OPMALIMOHHN TEXHONOTUM W POBOTU 33 NPOBEXAAHE Ha [AMArHOCTUYHM U neyedbHu
npoLieaypn € Bb3MOXHO [a Ce MPOoBeXaa CPaBHWUTENEH aHanM3 Ha CbCTOSHUETO Ha Tesu
NaLneHTV CNea BCeKW eTan OT U3MbIHEHWE Ha NporpaMuTe.

Tematukata e MHOrO akTyanHa v [aBa Bb3MOXHOCT 3a MbMHOLEHHA M3BSBa Ha

NoTeEHUWana Ha AOKTOpaHTKaTa.

3. KPATKA XAPAKTEPUCTWUKA HA JUCEPTALMUOHHUA TPYL

[ucepTauMoHHUAT Tpya Ce CbCTOM OT YBOA, YETMPW TMnaBW, 3aKnioYeHue W
bubnuorpadus B 0bem ot 128 cTpannum. Brntouern ca 55 durypu u 11 Tabnuum. CrmcbksT
Ha u3nonasaHata nutepatypa ce cbeton o1 100 3arnasus, ot kouTo 94 Ha pycku v 6 Ha
aHITIMACKM e3WK.

[nasa 1 - Mpobnemw B agBuratenHata cuctema Ha aeua ¢ AUM v rpbbHauHo-Mo3bYHK

3abonseanns. OBocHOBaHM Ca MapameTpuTe Ha [OBUraTenHata cucTema Ha feuara.
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HanpaseHa e nuTepaTypHa crnpaska W B TabnuyeH BWA Ca NPELCTaBEHW HOpManHuTe
IOKOMOTOPHM, TEMOBM U PLCTOBW XapakTepPUCTUKW Ha AeLia OT ABaTta rona npu pactexa um
no16r.

AHanuaupanu ca QYHKUMUTE Ha rMaBHUSA U rpbOHAYHNA MO3BK B YNpaBneHneTo Ha
[BUraTenHata cuctemMa Ha uYoBeka. [lpedctaBeHu ca BbL3MOXHUTE nartonorM B
yNPaBMEHNETO Ha TOPHUTE W LOMHW KPaHMLM Ha AETETO NpW pasnndHn YBpeXOaH!s Ha
MO3b4HaTa AEVHOCT.

B kpas Ha mbpea rnaea ca GopMynupaH OCHOBHWTE HanpaBneHWs 3a pabota no
AVICEepTaLMOHHNA TPYA.

Mnasa 2 — PoTorpaMeTpU4eH Moaen Ha ABuratenHata cuctema Ha Yoeek. CbeTaBeH
e anropuTbM 3a (hYHKLUMOHMPaHE Ha NPOrPaMHO-TEXHUYECKa CUCTEMA 3a hoTorpameTpinyHa
[NarHocTuka. VI3aBeJeHn ca mMaTtemaTyeckuTe OCHOBM Ha (hOTOrpaMeTpuyeH MeTop 3a
W3MEPBAHE Ha BrMUTE Ha CBMBaHE Ha CTaBUTE Ha YOBELLKOTO TANO.

Cw3paneH e 3D mopen Ha aete, bonHo ot AUM  rppbHayHO-M03b4HO 3abonsaBaKe.
O6oCHOBaHM Ca PasNMYHUTE eTanu MNpu NOCTPOsBaHE Ha Modena W napameTpuTe Ha
TEXHUYECKOTO obopyaBaHe. Pa3paboTeH e cueHapui 3a Cb3gaBaHe Ha Mogena W
npoBex/JaHe Ha 13cneaBaHe 3a OUEHKa Ha ABUraTenH1TE Bb3MOXHOCTW Ha AETETO.

MnmaBa 3 - AHanu3 Ha [BuratenHata akTMBHOCT Ha 4oBek 4pe3 KINECT cexsop.
OBOCHOBaH € BEKTOPHWUAT MOAEN Ha CKeneta Ha YoBeka. /3non3saH e Cb3dafeHuaT oT
BIOVISION dopmat Ha ganHute BVH (Bio Vision Hierarchical). ®opmatsT nossonssa
NPeacTaBsiHE Ha AaHHW 3a CKeneTa Ha YOBeK M MOonyvaBaHe Ha AaHHW 33 ABUKeHWe Ha
HeroBuTe cbCcTaBHU. Cb3aafeH e Momen 3a OUeHKa Ha ABWUraTenHWTe Bb3MOXHOCTU Ha
OCHOBHMTE Bb3NW Ha YOBELLKOTO TAMO.

MeToabT NO3BONSABA OLEHKa Ha ABMraTEnHUTE Bb3MOXHOCTU Ha [ela, npeMuHanu
npe3 ycnelwHa abunuraums u pexabunutauus, KOUTO moraT CaMOCTOSITENHO Aa ABuXaT
CBOWTE KpalHWLW. 3a pa3nuka OT PeHTreHOBWTE W3CNEeABaHUsA, B METOAA Ce nonseat camo
WHpayepseHn mbun. B TabnuyeH BuA ca npeAcTaBeHu pesyntat OT NpOBEAEHO
nacnensaHe.

[nasa 4 - Tepanusa Ha geua ¢ OUM v apyr rpbBHa4HO-MO3bYHM 3abonsBaHms.

OBOCHOBaHM Ca NpUMHKTE 3a Bb3HWKBaHe Ha [LM v abunutauusaTa u pexabunutauusta
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kaTo cnocobu 3a nedeHne. HanpaeeHu ca npenopbku 3a Tepanus Ha geua ¢ AUM w
rpbOHa4YHO-MO3bYHM 3abonsBanns. MpeanoxeH e MoauduUUMpaH anropuTbM 3a npunaraxe
Ha meTopa Ha [iokeHopxves. penctaBeHn ca aBTOPCKM TEXHWYECKM W criomaraTenHu
cpeacTBa 3a noaobpsiBaHe Ha ABWraTenHara akTMBHOCT Ha aeua, bonwu ot JUM. Passuta e
TEMaTa 3a ponATa Ha poaUTENUTE MpU NEYeHWEeTO Ha Te3u deua. AHanuaupaHu ca
pe3ynTaTuTe OT NeYeHne Ha Aela ¢ aBTopcka poboTianpaHa peLmnpoYHa opTesHa cucTema.

B 3akniueHveTto ca ONpedeneHn OCHOBHWTE W3BOAW W pesyntatm  OT
pucepTaunoHHata pabota. [UCEpTaLMOHHWAT TpyL € HanucaH Ha pasdupaem ek u

OhOPMEH aKypaTHO.

4. NPUHOCU HA OUCEPTALMOHHUA TPYA

ObobLaBaikm CHLIHOCTTA M CbAbPXKAHWETO Ha AMCEPTALMOHHOTO W3CNeaBaHe,
OLleHsIBaM NPUHOCUTE Ha JOKTOPaHTA KaTo Hay4YHO-MPUNOXHK U NpUnoxHU. Knacuduumpam
OCHOBHWTE MPUHOCK KaKTO cnegsa:

Hay4Ho-npunoxHu:

1. Cb3paneH e anropuTsm U MatematudeH mogen (u3pasum 2.1. 0o 2.6.) 3a onpegensiHe
BITINTE Ha BbPTEHE Ha CTaBUTE Ha YOBELLKOTO TANO.

2. PaspaboteHa e MeTogonorns 3a M3non3BaHe Ha MpunoxHaTta oTorpameTpus 3a
OLEHKa Ha ABMUraTefHuTe Bb3MOXHOCTU Ha Aeua, bonHu ot AUM 1 rpbbHa4HO-MO3b4HM
3abonsBanus.

3. lNpennoxeH e anroputuM (cur. 3.2.) 3a OUeHKa Ha ABWUraTenHUTE Bb3MOXHOCTU Ha
OCHOBHUTE Bb3Mi Ha YOBELLKOTO TANO.

4. Apantupana e TexHonorusta Microsoft Kinect for Windows 3a oLgHka Ha asuratensure
Bb3MOXHOCTU Ha Aeua, 6onHu ot [LIM 1 rpbbHauyH0-MO3b4HM 3abonsBanus.

5. ApanTtupaH e MeTo4bT Ha KBaTepPHUOHUTE 3a Cb3daBaHe Ha MaTeMaTuieH mMoaen 3a
OLEHKa Ha ABWraTenHuTe Bb3MOXHOCTU Ha NWua crepj ycnewHa pexabunuraums u
NOCTTPaBMaTUYHO NeYeHKe.

MpunoxHu:

1. JdeduHupann ca napametpute Ha dQoTorpameTpudHa cucTema 3a OUeHKa Ha

OBAraTENHUTE BB3MOXHOCTM Ha gdeua, 6onum ot AUM 1 rpbbHa4YHO-MO3BYHM

3abonssaHus.



2. Cb3paneHa e meToavka 3a abunutaums u pexabunuraums Ha geua, donuu ot JLUM u
rpbOHAYHO-MO3BYHN 3a00NABaHNA.

3. MoauduumpaH e anroputbMbT Ha [IoKeHIKMEB 3a NpoBexdaHe Ha abunutaums u
pexabunutaumsa Ha geua, 6onHm ot UM n rpbbHa4HO-MO3BYHM 3a00nsABaHKS.
Hsmam OCHOBaHWe [a nognaraM Ha CbMHEHME MPUHOCA Ha AOKTOpaHTKaTta 3a

NoMy4YeHUTE pesynTaTi B AUCepTaLMOHHUS TPYA.

5. MYBNUKALWK NO AUCEPTALMUATA
CblUECTBEHA YaCT OT U3cneaBaHUATa U NONyYeHUTe pesynTaTi Ha kaHauaaTkata ca
nyonukyBaHu B 8 HayyHW [OKNada, NPeacTaBeHn Ha KOMMETEHTHW YYacTHULM Ha Hay4Hu
(hopymu B cTpaHaTa v YyxBuHa, KakTo cneasa:
o [lBa AoKknaaa ca U3HECEHU Ha HayyHU KoHepeHuun Ha PTY — Pura, Jlateus.
o [leT J0KNafa ca M3HECEHW Ha cneuyanmanpaHa MexayHapoaHa KoHdepeHLms no
BuoHMKa n npotesnpare — "Varna’;
e EnvH poknapa e nybnukyeaH B TpyaoseTe Ha ®TH Ha LLlymeHcku yHuBepcuteT
,E. K. Mpecnascku®.
OT npeacTaBeHuTe nybnukaummM NET ca CamoCTOSTENHW U TPK ca C eauH CbaBTop.
[lokTopaHTKaTa UMa y4acTve B paspaboTtkara Ha poboTUaMpaHu komnnekcy ,buoHnka® 1 u

BUoHMKa" 2, 3a KOETO He e NpeacTaBwna CBUAETENCTBO.

6. OLLEHKA HA ABTOPE®EPATA

ABTOpedepatsbT KbM AMcepTauMsaTa  O0Tpas3fBa  HambMHO CbAbpPXaHUETO Ha
OUCepTaLMOHHMA TPYA M cboTBeTCTBa Ha maucksaHusTa Ha 3PACPBE w MM3PACPE. B
Ha4anoTo ca opMynMUpaHK aKTyanHocTTa, UenTta v 3agadnte Ha AUCcepTauuMoHHUA TpyA 1
Hay4YHWTe u3cneaBaHus. B U3NOXeHWeTo ca MpeAcTaBeHN aHamuTUYHO U rpaduyHo
NOCTaHOBKATa Ha pPeLlaBaHeTo Ha 3aaaquTe 1 Nony4YeHuTe peyntaru.

B 3aknioyeHne ca npeacTaBeHW NPUHOCKTE B AWUCEPTALMOHHUA TPYA M CMUCHK Ha

nybnukauunTe no Hero.



7. KPUTUYHU BENEXKW U NPENOPBKN
KbM aucepTauMoHH1s Tpya W aBTopedeparta Morar [a ce HanpassT CrefHvTe no-
CbLLECTBEHY 3aBENeXKn 1 NPEnopBbKYL:
1. He e hopmynupaHa npeunsHo TemaTa Ha AucepTaunoHHNS TpyL;
2. HsiKkou u3BOaM B AMCEPTALMOHHUSA TPYA HE Ca KaTeropuyHo 0b6OCHOBaHM
(v3Bog 3, rnasa 2);
3. B AvcepTaumMoHHUS TPYA Ca M3NOMN3BaHWM MHOXECTBO abpesnaTtypu, KOUTo
He Ca NpeACTaBeHu B Ha4anoTo Ha oBscHUTeNHaTa 3anncka;
4. B TeKcTa UMa nacaxm, KoUTo Ce HyX4asT OT pefakuus, 3a Aa ce akUeHTUpa
BbPXY MAesTa Ha aBTopa.
MpenopbyBaM Ha AOKTOpaHTKaTa Aa Npoab/kv Aa paboTti u nybnukysa pesynTtarti B

Ta3u obnacT, kosATo e np06neMHa 3a MHOro geua n poauTen Ha Hallata nnaHeTa.

8. 3AKITIOYEHUE

TematvkaTa Ha Hay4yHOTO U3CNEABaHe € akTyanHa, 3Ha4MMa U MHOro nonesHa 3a
obwecTBoTO. MNPeacTaBeHUAT ancepTaLmMoHeH Tpya v aBTopedeparbT KbM HErO OTroBapsAT
Ha nanckeaHusTa Ha 3PACPB. MonyyeHn ca Hay4YHO-NPUNOXHW U NPUNOXHW Pe3ynTaTi ot
3HaYeHue 3a TEOPWSTa 1 NpaKTMKkaTa B abunutaumsta u pexabunuraumsta Ha aetla, bonHu
ot OUM v rpbbHayHO-Mo3b4HU 3abonsBaHus. OCHOBHWTE MOMEHTW OT WM3CNEABAHETO Ca
npeacTaBeHn npef Hay4Hata obwHocT B 8 nybnukauuu. ToBa Mi 1aBa OCHOBaHWE Aa AaMm
KOMMIIEKCHa NONOXWUTENHA OLEHKa Ha AUCEPTaLMOHHNS TPYA.

Mpeanaram Ha yBaXaeMUTE YNEHOBE HA HAYYHOTO XypW [a NPUCHAST
obpasoBaTtenHa W HayyHa cTeneH ,OoKTop” Ha Bepa JlaBpeuka B npotecuoHanHo
Hanpaenenve 5.3. ,KOMYHWMKALMOHHA M KOMMKTbPHA TEXHWMKA®, HayyHa CheuvanHocT

,ABTOMaTH3MPaHN cucTeMU 3a 0bpaboTka Ha UHopMaLMaTa 1 ynpasneH

Ip. Pyce K}»/

07.11. 2017 r.
PeueH3eHT:

IMpodb. aH uHx. M. Unues/
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