Yuupepsuret y beorpany

Enexrporexamaku pakynrter

HACTABHO-HAYYHOM BERY

Hpeamer: Pedepar o ypahenoj JOKTOPCKoj AUCepTalMju KanauaaTkimbe Munane Munowmesuh.

Omnykom Hactasno-nayunor seha EnexrporexHuukor dakynrera 6p. 5026/12-3 on 02.07.2020.
rojJMHe, UMEHOBaHM cMO 3a wianose Komwucuje 3a mpersien, ouLeHy M oA0paHy HOKTOPCKE
AxcepTauuje Kanauaatkiume Munane Munomesuh 1mos Hac10BOM

HpenTnduxanuja roBOpHHKA Y YCJI0BUMAa €eMOTHBHOT TOBOPa

[Tocne nperneja aocraBibeHe Jucepraipje u apyrux nparehinx marepujana, Komucuja je
cayuHuna cienehn

PE®EPAT

1. YBOJ,

1.1. XpoHosoruja og00paBama ¥ w3pajge QucepTalje

Kanpupatkuma Munana Munomesuh 28.06.2018. roauHe npujasuia je TeMy 3a Uspaay
JOKTOPCKE JMcepTalyje 1oJ Ha3uBoM ,lneHTuduxanuja roBopHuka y ycllOBUMa €MOTHBHOT
rogopa‘.

Komucuja 3a cryauje tpekier crenena pasmarpaia je 04.07.2018. rogune npejjior Teme 3a
u3pady JOKTOPCKe aucepTanyje u npeanor Komuchje o oueHu nofo0HOCTH TEME U KaHIUIATa 1
ynyTtiia Hacrasro —HayuHom Behy EnexrpoTexuudxor dakynTera Ha ycBajame.

HacraBuo-nayuHo Behie EnextpoTexHuukor akynTeTa je Ha cBojoj cequunu ox 19.07.2018.
roguue, omaykom 6p. 5026/12-2, umenorano Komucujy 3a oueHy ycioBa M IPHUXBATAILE TEME
JOKTOpcKe auceprauuje y cactaBy ap ['opan Ksamues, BaHpeanu mpodecop (YHuUBEp3UTET y
Beorpany-Enexrporexanuku daxynrer), ap 3opan [lepuh, penosuu npodecop (YHHBep3UTET Y
Humy - Enexrponcku ¢akynrer), aAp Munowm Ilsetanosuh (Yuusepsuter y beorpagy —
Enextporexuuuku dakynirer).

HMana 24.08.2018. rogune KaHAUAATKUIGA je N0Jarana jaBHy yCMeHy OA0paHy TeMe Hpej
HaBeieHoM Komucujom u 1o6una 3ag0Bosbasajyhy oneny.




HacrasHo-Hayuno Behie EjexTporexnuukor Qaxynarera je Ha CBOjOj CEQHMLM Of
11.09.2018. romune ycBojuno Mseemraj Komucuje 3a oLeHy yC/OBa W [PUXBATAmkbe TEME
noxropcke quceprandje (Omnyka 6p. 5026/12-2).

Behe nayununx ofacT TEXHUYKHX Hayka YHHBEp3HTeTa y beorpay nano je cariacHocT
Ha TIPEJIOT TeMe JIOKTOpcKe aucepTanuje (6poj 61206-4047/2-18 on 24.09.2018. roxune).

JMana 11.06.2020. rognHe KaHAWAATKAIRA je Tpegana JOKTOPCKY AUCEPTAL)y Ha IIperies u
OLIEHY.

Jlana 16.06.2020. rogure Komucuja 3a ctyauje tpehier crernena NOTBpAMIIA je HCILYFeHOCT
oTpeOHUX yCIoBa 3a ToJHOIIewme mnpemiora HacraBHo-HayunoM Beliy EnexTporexHuvkor
daxynrera 3a dpopmupame Komucuje 3a nperies 1 oleHy JOKTOpcKe AucepTaiuuje.

Ha cBojoj cemammum o 02.07.2020. rogune HactaBHo-Hay4HO Behe DakysreTa HIMEHOBAIIO
je Kommucujy 3a npersiest u OLeHy JOKTOpCKe aucepranyje y cactaBy ap XKemko Dyposuh, penosnu
npodecop (Yausepsuret y beorpany-Enexrporexunuku dakynret), ap I'opan Keamues, BanpeHn
npodecop (Yuusepsurer y Beorpany — Enexrporexunuku daxynrer), ap 3opan Ilepuh, penosnu
npodecop (Yuusepsurer y Hutny — Enexrporcku dakynrer), (6poj omnyke 5026/12-3).

Ha ocuoBy wrana 101. Craryra VYuusepsurera y beorpany, 4inama 74. Craryra
Yuupepsuteta y Beorpany-EnekrpoTexHuuKor (axynTera W 3axTeBa CTyHEHTa, OJOOpEHO je
TPOJY)KEre pOKa 3a 3aBpIIeTak CTyAMja [0 MCTeKa TPOCTPYKOT Opoja MIKOJICKHMX TOJMHA
HOTPEOHIX 3a peallM3anHjy YIIUCAHOT CTYAMjCKOT Iporpama.

1.2. Hayyna o6nacT guceprauyje

Joxropcka aucepranyja Munane Munommesuh oz HaciaoBoM ,,VneHTHdukalyja roBOpHIKa
y yCJIOBMMa EMOTHBHOT TOBOpA‘ MPHITa/ia HAyuHOj 06/1aCTH eJIEKTPOTEXHHUKA H PAadyHAPCTBO, a YXKOj
Hay4Hoj o6actu O6pajlia cUrHasa v yIpasibarmbe CHCTEMUMA, 33 KOjY je MaTu4yaH ENeKTpoTeXHIUKY
daxynrer Yuusep3uteta y beorpany.

Menrtop jpoktopcke gucepraimje je ap Kemwko Byposuh, pemoBHu mpodecop
Enexrporexauukor daxynrera Y uusepsutera y beorpany. Ilpod. Jp XKesbxo Byposuh ce nyru Hus
rofnHa 6aBM HAYYHOUCTPAKMBAYKUM pajoM y 001acTi oOpaae CUrHajla, CTOXaCTHUKUX CUCTEMa U
ecTUMAallMje Kao 1 IIPUMEHe Pa3inuuTX TEXHUKA BELITauKe HHTENUTCHLM]E, 11TO je J0KYMEHTOBAHO
pENEBAHTHUM HAay4YHUM paJOBUMa KOjM Cy HaBeIEHM MPWIMKOM IpHjaBe TeMe JOKTOPCKE
JaucepTalpje KaHauaaTa.

1.3. buorpadcku momany o KaHauaaTy

Muana Munormesuh pohiena je 23.05.1988. y beorpany. buna je hak renepanuje u Bykosarg
y OCHOBHO] IIK0JH, BykoBan y MaTeMaTnukoj rUMHA3HjH, U OCBajala je Harpaje Ha TAKMHUYEHHMA
13 MaTematuke, pusuke u uHdopmaruke u npencrasipaia Cpoujy Ha Mehynaponsoj Onumnujagm
n3 Ousuke 2007. rogune y Wpany. Enekrporexunuku ¢akynrer, ojcek 3a CHrHae U CHCTEME,
3aBpIINIIA j€ Y POKY — OCHOBHE CTY/IHje ca IIPOCeYHOM onieHoM 9.91 i MacTep cTyauje ca IIpoCceyHoM
ouerom 10. Ihen aumrmumomMcku paj 1moj HasMBOM ,,CerMeHTallfja JUTHTalHE CIIUKE IIPUMEHOM
UHTEJIUreHIMje KoJlonuja® HarpaheH je TpehoM HarpagoM ofi cTpaHe yapyxema BADA. AKTuBHO je




yuecTBOBasa y pany Pakynrera kao npeacTaBHUlA cTyaeHara y Hacrasno-nayunom sehy, Casery
daxynreta U ka0 CTYAEHTKHIbA NPOJEKAHKA.

Jloxtopcke crymuje je ymucana 2012 roguHe Ha EnexTporexHndxoM (GaKyaTeTy Ha OJCEKy
Vrpas/pare cHcTeMUMa M 00pazia curdaia. [Tooxma je cBe UcruTe ca npoceuHoM oueHom 10 u
TPEHYTHO je moceBeheHa M3paay IOKTOPCKE JucepTanyje. TeuHO roBopy €HITIECKH, MIMAHCKA M
HEMauKH je3HK.

Munana Mustomesnh ycmepera je Ha HCTpaXuBarba y 00JIaCTH MallMHCKe o0pajie roBopa —
JETEKIH]y eMOTHBHOT CTarha I'OBOPHHMKA H IIPENO3HABAE TOBOPHHKA Y YC/IOBMMA E€MOTHBHOT
ropopa. O6nacT WEHOI HHTEpecoBama Cy NPHMEHE OBHMX MCTPAXKUBamka y CHCTEMHMa 3a
ayTeHTU(UKANYjy, 6e30eJHOCHAM CHCTEMHMA, [TaMETHHM ayTOMOOW/IMMA Kao M y QopeHsuuke
CBpXe.

2. OIINC ITNCEPTAIINJE

2.1. Caapxal jquceprangie

JlokTopcka — gdcepranyja  KaHgugaTkume MmnmaHe Muomesuh  1OA HAClOBOM
Lnentudukanyja roBopHUKa y yC/IOBMMa €MOTHBHOI roBopa™ je HamucaHa Ha 126 crpana,
oaHoCcHO Ha 134 ca npunosuma. OpraHu3oBaHa je y TpH Jiejia, ocaM Ior1aBJba 1 cajpxu 50 civka 1
15 Tabena. HacnoBu norsassea cy: 1. YBog, 2. [Ipeno3nasame rosopHuka, 3. Mojenu reuepucara
curuasa rosopa, 4. Kapaxrepucruke cursana ropopa, 5. Knacuduxanuja u Moaenipane roBOpHHKa
y YCIOBUMZ €MOTUBHOr ToBOopa, 6. OpnpehuBame Opoja I'aycoBux Memasuna subtractive
kinacrepusanyjom, 7. 3awbydak u 8. Kopmmhena nureparypa. Y HactaBKy Aucepranuje cy
NpUKAa3aHK JOJALH, KpaTKa Guorpaduja KaHIUIATKUEbE, 1 Ha Kpajy ce Hajase IpUIIo3H.

2.2 Kpartak npukas nojeiuHadygux Iorjaassba

JlokTOopcka aucepraumja kanauaatkuwe MunaHe Muowesuh cacToju ce 0 YBOIHOT
TIOTNIaBJba, TPH TMOTAB/bA IIPErfieJIHOT THIla, 3aTUM JiBa MCTPaXUBayKa II0r7assba, npaheHa
3aK/bydlMMa, NPErie/IoM IMTEpaType U 1Ba J0AaTKA.

V yBOAHOM IOTNaR/bY KaHAWIATKUa Munana Munomesuh roBopu 0 akTyelTHOCTH U
cloKeHocTH npobiieMa uaeHTHHKALMje TOBOpHUKA. [locneamux roauHa je oBa 00/1acT MOHOBO
Jobuiia Ha 3Ha4ajy 3aXBasbyjyhu pa3Bojy NaMeTHUX, IEPCOHATN30BaHMX cuctema. OCUM IpUMEHe Y
CBAaKOJHEBHOM JKMBOTY, HAEHTM(MKALMja TIOBOPHHKA je 01 HHTepeca Y (OPEH3INIKUM
MCTPaXXMBaIMa, TeeOHCKAM CEPBICHUM LIGHTPHUMA, LIGHTPUMA 33 XUTHE Cilydajese, y Tpancdepy
NOBEepJBMBHX TojaTaka utj. Takohe je y My3ullu jefHa Of TeMa ayTOMAaTCKe aHaji3e CHUMaKa |
NPETI03HaBakE M1eBava.

Jlpyro rnorsasibe je nocsehieHo 3ajauuMa Npero3HaBaba FOBOPHUKA, M3a30BUMA Y OBO]
00/1aCTH ca MOCEOHKM OCBPTOM Ha BapHjabuiHOCTH y riacy. GeHOMEH eMOTHBHOT T'OBOpa PETKO je
MO/IC/IOBAH Y JOCaNalllilbeM HCTPaKUBaIby [PEero3HaBama IOBOPHMKA. [eaHo M3 meperekTiBe
€MOTHBHOI' CTamha FOBOPHMKA, K/bYYHH H3a30B y CHCTEMHMA 3a IPETO3HABAHmEe TOBOPHHKA je
pasiaMKa y eMOTMBHOM CTalby POBOPHUKA MPUIMKOM 00yKe cUCTeMa M TPEHYTKa Kaja je NoTpedHo
W3BPIINTH TIperio3HaBare. KapakTepucTuke rnaca Memajy ce IoJ yTHI@jeM eMmMoluja, ITo Y




cucTeMHMMa 3a WAeHTU(MKALM])Y TOBOPHMKA MOXE [OBECTH A0 TpEelIKe Koja Jabe MU3a3uBa
¢pycTpaimjy KOpHCHMKA, & Y XHTHHM CIydajeBHMa, HApOUHTO Kaja Cy BOjHE W Ge3be[HOCHe
TNpUMEHE Y MUTaby, MOXe HOBECTH 10 030HIBHHX Hocieana. OBK IPUMEPH MILYCTPYjy BaXKHOCT
3a]aTKa TPENo3HaBarba TOBOPHHUKA U Pa3Boj MOY3JaHUX CUCTEMA KOJU HA Fbera MOTY OJIrOBOPHUTH.
b y qu3ajuy OBUX cucTeMa je poOyCHOCT, a Jja ¢e IIPU TOMEe KOPUCTH 1OTO Mame Mojaraka 3a
00yKy.

V 1pehem mormaBmy Cy ONMCAHM (U3MONOIIKA W TCHUXO-JUHTBUCTHYKH MOJCT
reHepucarba Curuana ropopa. Onucatn cy MeXaHu3MH FEHEpHCarkba PeUr 0L MUCAOHUX (POpMH, Kao
¥ TOBOPHHM OpraHd, FUXOoBa (GU3MOHOMHja U aKycTHKa. [ICMXONMHIBHCTHYKH MOJEN TOBOpa
HoapasyMeBa MOJIEIMpabe IpoLeca CTBaparma CUTHaJIa FOBOPa O/ HaMepe /10 MMITYJIca: ITa U KaKo
usropoputd. TO moapasymMeBa OCMHIN/bABAKkE KOHLENTA, CaCTaB/balbe PpEYCHHLE M IHCHE
UHTOHALMje. YTULAju Cy GpojHH: je3uK KOJUM Ce TOBOPHM, KyATypa W PErdoH ojakie NoTH4e
rOBOPHHK, IpodecHja, 06pa3oBarbe ¥ COLUjaTHU CTATYC, aJl U TPEHYTHO PacIiofioKermke H eMOTHBHO
CTame TOBOPHHKA, (DM3MOJOIIKM MOJEN TOBOpa IOfpasyMeBa caM IpOLeC apTHKyJaluje
OCMHILbEHE pedeHuIie. EneMeHTH 0BOT MOJiena ¢y CBH OPraHH KOjU YJYeCTBYjy y apTUKyNaluju
rnaca, mHXoBa MeljycoOHa MHTepaKiyja U akycThka. YTHIA] Ha OBaj MOJEN IIPEBACXOHO UMajy
GUONOLIKA CBOjCTBA TOBOPHUX OpraHa ropopHuka. OHa 3aBuce 0/ CTapOCTH FOBOPHHUKA, 1014, ajli U
eMOLja M TPEHYTHOT 3JPABCTBCHOr CTAlma [OBOPHHKA, YMME CE€ Jiaj€ OCHOBA 3a ONUC JAaber
HCTpaXKHBama.

UeTBpTO IMOINABJLE [aje Iperse] KapakTepucTHKa IoBOpa, HUXOBOT 3Hauaja 3a
TIperio3HABake TOBOPHUKA, HAUMHA 3a M3padyHaBarbe JAaTHX KapaKTepUCTHKa, Kao U yTHlaja
emoupja Ha mux. O6GyxsaheHe Cy KapakTepHCTHKE ToBopa y (PEKBEHIHMjCKOM JIOMEHY,
KETICTPAIHOM JIOMEHY, IIPeJUKTHBHAM KOe(HIIUjeHTUMA, KBAIMTATUBHO UT/. Y OBOM UCTPaXKHBAILY
doKyC je CTaB/beH HA KAapaKTEPUCTHMKE KOje KBAIUTETHO OIMCYjy TOBOPHHMKE, KAO0 M eMOLMje
uspaxkere y rosopy. OcobuHe mjeanHUX KapaKTepUCTHKA 33 3a[aTaK Iperno3HaBawma rOBOPHUKA
T10jaBJbYjy ce MPUPOIHO M UECTO y HOPMAIHOM TOBOPY, JIAKO Cy MEp/bUBE, PA3/IMKYjy ce IITO je
pumie Moryhe oJi FOBOpHHKA [I0 TOBOPHHKA, 8 KOHCTAaHTHE Cy 32 HCTOT TOBOPHMKA, HE MEIbajy ce ca
BPEMEHOM U He 3aBUCE OJ] 3/[paBCTBEHOT CTakba TOBOPHHKA, HE 1oraa uxX pasyMaH HUBO [03aAMHCKE
OyKe, HUTH Ha BMX MMa YTHLA] KaHall IPEHOCca, He MEHha]y Ce U MOPE/1 HaTlopa FOBOPHUKA 1A U3MEHU
rnac, iy 6ap MOKylIaj MacKupama Ilaca i IMUTalje Ha IHX HeMa yTuuaj. Ha kpajy nornasma
JIaT je OIMC YTUIIAja MojeIHHaYHHIX EMOLHja Ha BPEJHOCTH U IIPOMEHE KapaKTePHUCTHKA FOBOPHHUKA.

VY neroM nornaeby je dara aHanu3a YCHEUIHOCTH ajJropuraMa [pUMEhUBaHUX Y
WeHTH(UKALMjH TOBOPHMKA Ca aclieKTa eMOoLHja, Nona, KonuduHe oOyuaBajyhmx CHHMaka.
LIeIOKYIHO HCTPasKUBaELE CIPOBEICHO j€ Ha YEeTHPY HUBOA: aHAJIM3A AJIFOPUTAMA 38 MOJIENMPAEe 1
knacuUKanyjy TOBOPHMKA, BapHjauuja cajgpxaja ropopa 3a o00yKy Mojela, Bapujauuja
xondurypamnyje o0yke mojena roBOpHHKa, BapHjaLlja CTPYKTYpPE MOJENa rOBOpPHHKA. AHaiu3a
aJaropuTama 3a MoJenuparbe U kiaacudukalyjy roBopHuka o0yxBaTuia je Jocaja Io3HaTe METO/1e
KIacH(pUKALMjE U FMXOB HAYMH y NPEro3HaBamy roBopHUKa. Teopujcku cy obpahene Texuuke
I"aycoBux MelaBuHa, CKpUBeHHX MapKOBJBEBUX MO/IE/A, MAIIUHA NIOTIIOPHUX BEKTOPA, H-BEKTOPA,
AyOOKMX HEYpaIHHX Mpexa U X-BeKTopa. EXCIiepUMEHTaNHO Cy eBalyupaHe MeTo/ia CTaHAapiHOT
Mojena ['aycoBux MelaBuHa, Kao TEXHHMKE KOja je OCHOB MOJIEPHOTI NPEIOo3HaBatha FOBOPHUKA, U
TEXHUKA M-BEKTOpa KOja CE€ CMAaTpa CABPEMEHOM TEXHUKOM PacIpOCTPameHOM y KOMEPLIMja/HOj
npumMenH. Bapujanuja cajpskaja ropopa 3a 00yKy Mojiella TOBOPHHKA OJHOCH ¢e Ha KopHnheme 1
€MOTHMBHOI ToBopa 3a OOYKy Mojena TOBOPHHKA - pa3iUYMT Opoj peveHHIa W3TOBOPEHHX Y
ojipeeHOM eMOTHBHOM CTalmby M pa3IUYUT yKynaH Opoj peueHuua. JejaH Mojes rOBOPHUKa




ofyuaBaH je ca peyeHullaMa HEYTpajHOI roBOpa, ald M ca peyeHullama eMOTHBHOI roBopa -
pagoctd, Geca, Tyre u crTpaxa. Bapujanuja xoHdurypaunmje Mozaena roBOpHUKA j€ MOJEIUPAme
TOBOPHHKA ca BUINE O]] jeIHOT MO/Ie/a, Takolje Ha OCHOBY Ipynucarba eMOTHBHOT TOBOpA U KaCHU]je
Iperio3HaBamka He OCHOBY OBaKO AMCTPHOYHpaHOT MOJENA.

Illecto moriaBsbe OMKCYje NPUMeHy subtractive kiactepusalyje 3a onpehuBame O6poja
KOMITOHEHTH ["ayCOBHX MeINaBHHA M MOYETHUX K/IacTepa Y MOJENY FOBOPHHKA, KA0 M PE3yNTaTe
JobHjeHe HA OCHOBY HPUMEHE OBE TeXHHKE. Pe3ynraTu Cy aHaIM3UpaHHd M JUCKYTOBAaHU U3
pa3IMuMTHX acriekara. Y OBOM IOIJaB/by HM3BEJCHO j€ ayToMaTrcko oapehuBame napamerapa
KJlacTepu3alije Ha OCHOBY BPEHOCTH yJIa3HHX MapamMeTapa. ¥ OBOM HOIJIaB/by €€ Hanazu nocedan
JOTIPHUHOC JOKTOPCKE AUCepTalifje Koju je mocBehieH CTATHCTMYKOj aHANIM3M BEIMYMHA KOje ce
110jaBJbY]y Kao napaMeTpH MeTojia 3a subtractive knacrepusanyjy. Kao pesynarar oBor HCTpaXuBHa
HAMETHYJlEe Cy Ce M Ipenopyke Ha Koju HaduuH OupaTH OBe IapaMeTpe 3aBUCHO O]
JMMEH3HOHAIHOCTH BeKTOpa obesexja, kao U oj 6poja pacroNoXUBHX BekTopa y oOyuarajyhem

CKyITy.

Pe3ume Te3e, kao 1 CyOMMMEPaHH 3aK/bYULH IaTH Cy Y CEAMOM IIOTJIaB/bY. Y 3aKJby4Ky
Cy CUCTEMATH30BaHHU MOTHBY KOjU CY IOCTOjalIH Ha MOYETKY OBOT' MCTPaXKUBamba, IP00JIeMH KOjU Cy
6umn y GOKycy WM3ydapamba, pellera Koja cy ce HCKpHCTamucaqa M OrpaHHHYeEa Ha Koja je
KaHMJATKHFGA HAMIIDIA, 8 KOja Ce MOTY BHACTH M Kao OPHjEHTHPH 3a Jasbu HayuHH pai. Ha kpajy,
Jart je mperJje] KopUiiheHe mureparype.

HpBI/I aonarak Caapxu ACtajbe O 0azaMa €eMOTHUBHOT ropopa u 6azama 3a NpENo3HaBamke
rOBOpHHKA. prm gojaraK caJpXXH HE3aBHCHO HCTpaXKWBame O IIPCIIO3HaBakby I'OBOPHHKa Ha
OCHOBY CYIIpaCerMEHTATHUX KapaKTCPpHUCTHKA.

3. OIIEHA IUCEPTAIIJE

3.1 CaBpeMEHOCT ¥ OPUIHHATHOCT

Hako cy cucremu u anroputMu 3a oOpajy ToBOpa akTYENlHH OJ CeAaMAECeTUX TOJMHA,
TI0C/Ie/Ibe YETHPH JCIICHIje je OBa 06J1aCT U3Y3€THO XU1Ba 1 6oraTa BeJUKUM OpojeM 3HavajHUX, 11a
YeCTO M PEBOJIYLIMOHAPHUX Heja. Paznora 3a oBako aKTHBHO MHTEPECOBa€ MHOTMX Hay4HHKA Y
CBETY 3a OBY HHTEPIUCUHUIUVIMHAPHY 06JacT MMa MHOTO, aj TreHepaiqHo rosopehu, Mory ce
W3/IBOJUTH TpH HajBaxKHHja. [IpBH pasiior Koju CBEJOUYM O aKTYeNHOCTH OBE TeMe jecte cBe Beha
KOJIMYHHA TTaMeTHHX ypehaja u moTpeba ja ce OcTBapH MHTEpaKiHja ca JbyauMma Ha MpUpojaH
HaYHH.

Hpyru passor, 360r Kora je oBa o6act Beh [elieHrjaMa BpJio aKTHBHA, JIEKH y TEXHOIOTHjU
KOja TIpaTé CBE CllOKeHuje 3axTeBe. JJoK Cy y MoveTKy padyHapH Omin BpJio ciabe Iporecopeke
CHare, ca MajiuM MOTyiHOCTHMa 32 KOMIUIEKCHA U3pauyHaBarka 3axXTeBaHa CJIOKEHH] UM MOJIeNuMa,
y MeljyBpeMeHy cy ce, Kao Ioclie/juia TEXHONOMKOr pa3Boja, pasBUIIM M pauyHapH 3a Koje Cy oBa
H3padyHaBaiba Moryha y npuxBaT/bHBOM BPEMEHY, IITO j€ KOHaYHO OMOTYHIIIO eKcIiepUMEHTalHyY
BepH(HKALIN]Y HEKUX TEOPUjCKHUX KOHIeriata. HaBejieHe unmbeHHIIe CBEI0Ue O CAaBPEMEHOCTH TeMe
KOja je mpeaMeT JOKTOpCKe aucepTanmje KaHampaTkume Munomesuh. OHa je y camoMm jes3rpy
HaBeJIEHHUX aKTUBHOCTH KOje Cy yeMepeHe Ka rosehaBamy eUKacHOCTH U 10Y3JaHOCTH CHCTEMa 3a
MOJie/Iipare U UACHTH(UKALM]y roBopHuKa. [loy3JaHOCT OBAaKBHUX CHCTEMa II0J Pa3jIMYATHM




yCJOBUMA U 3a pas3nnudunTa CTakba 'OBOPHUKAE Kao LITO CYy CMOHI/Ije je K/by4Ha 3a NpUMEHY OBaKBUX
cucTeMa.

Ca Jpyre cTpaHe, y TOCHEIBHX JeceTaK TOJMHA JOIMUIO je IO eKCIIo3Uje JOCTYIHOCTH
OrpOMHE KOJIMYMHE MoJaTaka Kojy je HecTo NMoTpeOHO ayToMaTcKu aHanusupaTtu. Tume ce u
rojaBmJia joIll jeqHa peanHa motpeba 3a NPUMEHOM IPETo3HaBaka OBOPHUKA, HAPOUUTO aKo ce
y3Me y 0031p fa cy Jbya4 HHGEPHOPHH Y OJHOCY HA MalllMHE KaJia j€ 0Baj 3a/laTaK y IUTamy.

MeHOMEH €MOTHBHOI [OBOpa pPETKO j€ MOJENOBaH Yy MAOCaJallibeM HCTPaXXUBarby
TIpero3HaBarba FTOBOPHHUKA. [ Jie1laHo 13 IepCIIeKTHBE EMOTUBHOT CTarba IOBOPHUKA, KIbYYHU H3a30B
y CHCTEMHMA 3a TPEeI03HaBakbe FTOBOPHHKA je pa3iiMKka y eMOTHBHOM CTary FOBOPHHUKA IPHIMKOM
o0yKe CHCTeMa M TPEHYTKa Kaja je MoTpeGHO M3BPIIMTH Ipero3HaBame. KapakrepucTuke riaca
Mebajy ce 10| YTHIIjeM eMOLHja, [ITO CHCTEM JIaKO MOKE JOBECTH y 3a0iyay. Jegan ojy pasiora 3a
Mally Haxy Off CTpaHe MCTPaXKMBaya je JeNIOM M 3aXBajbyjyhil HEIOCTaTKy CHAMAaKa €MOTUBHOT
rOBOpa 3a pasJInIUTe TOBOPHUKE.

[lo casnamy ayTtopa Te3e u wianosa KoMucuje, y nurepaTypy TPeHYTHO HE TIOCTOJU METO/
KOjU CBAaKHM 0/ HaBeJeHUX pobiiemMa aapecupa Ha OBaKko edHKacaH HauMH.

3.2 Ocapt Ha pedepedTHY U Kopumbieny JIUTEPATYPY

Criucak xopuiihene nureparype 6poju 173 HacnoBa u oHa ce, rpy6o rosopehu, mMoxe
[OICJUTH Y TPH CKyIIa.

[IpBu oa BUX mpejacraB/ba GasHuHy JMTEpPATYpPy U3 KOje Ce MOTY carjleaTd OCHOBHE
CTPYKTYpe CuCTeMa 3a Mperno3HaBame TOBOPHUKA, KapakTepHCTHKa W MOJE/Mpama Ijaca,
aJropuTamMa MalInHCKOT YUeha IPUMEHeHUX Y 0BOj 00J1acTH, Kao U NMpo0ieMH KOJU Ce IPHIHKOM
IPOJEKTOBAkbA TAKBUX CHCTEMa JOMUHAHTHO 10jaBipyjy. Mako je 6poj pedepeniu y oBoj obnactu
M3Y3€THO BEJIMKHU, CBAKAKO Kao IBUXOBe penpesenTe Tpeba nomenytH cnejehe nacnose: J. H. Hansen
and T. Hasan, “Speaker recognition by machines and humans: A tutorial review,” IEEE Signal
processing magazine, vol. 32, no. 6, pp. 74-99, 2015, D. A. Reynolds and R. C. Rose, “Robust text-
independent speaker identification using Gaussian Mixture speaker models,” IEEE transactions on
speech and audio processing, vol. 3, no. 1, pp. 72-83, 1995, D. Reynolds, Gaussian Mixture Models,
pp. 827-832. Boston, MA: Springer US, 2015.

Hpyry rpyny pedepeHTHUX HACI0Ba YUHE PE3y/ITaTH KOjU Cy CKOPUjHX rofuHa 00jaBJbeHN
1 KOJU CBEJI0YE KAKO 0 aKTYEeJIHOCTH rpodlieMa KOjHi ce pa3MaTpa Tako U O pa3aUUuTAM OPUCTYNIMa
Ha KOji Ce OHM MOry pelnaBaTd. Y IPBOM pely C€ MUCIM Ha [perno3HaBalbe [OBOPHUKA Y
HeuJeanuuM yciaoeuma (crneuuduyHo noj yejaoBuMa eMoLidja y ropopy). Y oBoj rpynu kopuinhene
1 pedpeprcane nuTepatype csakako tpeba momeHyTH cienehie Hacinose: A. Alarifi, [. Alkurtass, and
A. Alsalman, “SVM based Arabic speaker verification system for mobile devices,” 2012
International Conference on Information Technology and e-Services, pp. 1-6,2012, T.Wu, Y. Yang,
and Z.Wu, “Improving speaker recognition by training on emotion-added models,” in International
Conference on Afective Computing and Intelligent Interaction, pp. 382-389, Springer, 2005, D. Li
and Y. Yang, “Emotional speech clustering based robust speaker recognition system,” in 2009 2nd
International Congress on Image and Signal Processing, pp. 1-5, IEEE, 2009, D. Snyder, D. Garcia-
Romero, G. Sell, D. Povey, and S. Khudanpur, “X-vectors: Robust DNN embeddings for speaker
recognition,” in 2018 IEEE International Conference on Acoustics, Speech and Signal Processing
(ICASSP), pp. 5329-5333, IEEE, 2018.




Tpehy rpyny pedepeHTHUX pajoBa 4MHE YIPaBO PE3yNTaTH KOjH Ce Hajase y camoj CpxKu
OBE JIOKTOPCKE AHCepTalyje, 0AHOCHO HCTPaXKUBabUMa 1 Hallopuma Ja ce Hally edukacHe MeToje
3a ectumanyjy 6poja [aycosux MemaBuna ynorpeboM subfractive xnactepusanuje. M3 ose rpyne
Hac/I0Ba CBakako TpeGa nomenytu cineaehe: X.-x. Jing, L. Zhan, H. Zhao, and P. Zhou, “Speaker
recognition system using the improved gmm-based clustering algorithm,” in 2010 International
Conference on Intelligent Computing and Integrated Systems, pp. 482-485, IEEE, 2010, X. Cui, S.
Liu, and L. Jia, “An improved method of semantic driven subtractive clustering algorithm," in 2015
IEEE 5th International Conference on Electronics Information and Emergency Communication, pp.
232-235, IEEE, 2015, K. Demirli, S. Cheng, and P. Muthukumaran, “Subtractive clustering based
modeling of job sequencing with parametric search,” Fuzzy Sets and Systems, vol. 137, no. 2, pp.
235-270, 2003.

Anammsupajyhu cnmcak kopuimheHe u pedepucane nureparype, Komucuja je mmana
3aJ0BOJGCTBO  J1a KOHCTATyje Ja je KaHIWOATKHa KOPUCTHNIA HajaKTYENHHjy CBETCKY
6ubrorpadujy Kako y CMHECITy MaKpo-IpUCTYyIIa podiieMy, KOji oipa3yMeBa CTpYKTypy CHCTEMa
3a uaenTuduKaLyjy, u3Gop Bapujabnu koje he Gury eneMeHTH BeKTopa 0beexja, Tako U y MUKpO-
NPUCTYITY KOjHi ce OJJHOCH Ha JieTajbe KakBu cy n360p 6poja I'aycoBUX KOMIIOHEHTH, UM KEPHEN
dyHKIHM]a IPUIMKOM IPUMEHE METO/IE IOTIIOPHUX BEKTOpa, 1 ToMe cianyHo. Takobhe, Komucnja nma
notpeby Ja MCTaKHE jOLI je/Ial YTUCAaK KOjH je CTeK/1a 4uTajyhin NpeIMeTHY JOKTOPCKY AUCepTaln]jy.
Haume, ofnact npenosHaBama roBopa M HAeHTH(UKALMje TOBOPHHMKA Yy YCJIOBMMA HETOBOI
€MOTUBHOI CTakba je BPJI0 aKTyesHa, ajld UCTOBPEMEHO M BPJIO 3aTBOpEHA 300r Tora ITO Hay4HO
HCTPaXKMBAKE Y 0BOj 06/IaCTH MOJipa3yMeBa [0CeI0Babe CUcTeMaTcke, 00UMHE U IpodecHoHanHo
cHuMbene Gase. OHe cy 0OMYHO BPJIO CKYIE M HEJOCTYIHE M 360r Tora 40 HUX Huje nako johu.
Tume je pe3ynrar Koju je y 0BOj JOKTOPCKOj AMCEPTALMjH BUJBUB YTOIUKO BehH.

3.3. Omuc ¥ aIeKBATHOCT IPHMEILCHIX HAYUYHHUX METOAA

ToxoMm u3pajie ¢BOje JOKTOPCKE AMcepTalyje KaHauaaTkuma Munana Munomesuh je on
HAyYHHX METOJa MCTPaXHBarka JOMHHAHTHO KOPHUCTHJIA TEXHWKE aHanu3e, alcTpakiuje,
cnienuduKaiyje, CAHTE3e U reHepanuzalyje.

C nouerka, ymasehu y HayuHy obiact oOpaje rOBOPHOT CHTHAla M CHELU(UYHO,
nientuduKanyje rOBOPHUKA, KaHIUAATKHIBA je Ouma moceeheHa nperaefy rnocrojehux pesynrara
13 OBe 00JIACTH ca MOCeOHUM aKIIEHTOM Ha MPerno3HaBamy eMOIyja y TOBOPY. Y TOM KOHTEKCTY je
nocebua naxma 6una nocsehena ananusy u nopehemy ehUKacHOCTH pa3nuiynuTyX npuctyna. Opaj
Ce CEerMEHT UCTPaXKMBamba JOMUHAHTHO OCJIOHMO Ha METO/IE aHAIIU3E.

Kacuuje, ynazehn ayb6me y obnact ucTpakiBama, KaHAWJATKHIbA CE CyodaBana ca
030M/bHUM OTpaHHYSIEHMA Y MPUMEHH TI0jeAMHIX TeXHUKA, HEJOCTaIIMa y KopHIiermy M0jeIHHIX
o0enexja, HyMEpHUYKHM TEPETOM M PadyHAPCKOM HEU3BO/JbHUBOLINY M0jE€AMHUX AIrOpUTaMa, T Ce
crora, KopucTelint TEXHUKY CHHTE3€, TOCBETHJIA ITOTIpaBKaMa U pelliehiMa Koja HeKe 0J] HaBeJeHUX
npobiiemMa MOXe Ja pelnu. Y TOM CMHCIY, CBakako Tpeba MOMEHYTH FbeH JONPUHOC Y CBETILY
NpUMEHe TeXHHKE sublractive KIacTepuHra, rjae je Bpiiehu CTaTUCTHUKY aHaNH3y MHUHUMYMAa U
MakcuMyma EyKITUuacKor o/IcTojama y KOHAaUHOM CKYITy Tauaka IPOU3BOJbHE JUMEH3H)e, CHHTE30M
U TeHepanu3alijoM JIolia 10 mpejasiora 3a u3bop mapamerapa Koju AeQUHHILY OBY BpPCTY
KJIacTepHHTa.

Konauno, TexHukama crelpduxalyje, aHaau3e U CUHTEe3e, KaHIUJATKUbA je NaK/bUBOM
OpraHU3alijoM eKCIIepuMeHara, ypeljiBarmeM caapxaja u o6uma obyqaBajyhinx ckynosa, oupajyhu
CTpYKTYpe KiacuuKaTopa Koje Cy MOHAjBHIIE TIpUMEpeHe 1podieMy HIeHTH(HKalKje TOBOPHUKA




y yCJI0BUMa €eMOTHBHOT FOBOPA, IOCTaB/bajylin pesepse npema 6azama CHUMIbEHOI TOBOPA, 3aBUCHO
071 YCI0BUMA II0J] KOjuMma ¢y (opMupaHe, CUCTEMaTH30Balla Pe3yTaTe U jaja jacHe NPEeropyke o
TOME Ha KOju HayuH Tpeba NpojeKToBaTH jeaH caBpeMeHH, ehuKacaH CUCTEM 3a MACHTHPUKALM]Y
FOBOPHHUKA Y IPHCYCTBY eMoluja. OBe Iperopyke cajipike, HAKOH IPHMEHe METOE FeHepaIu3aluje,
BPJIO OMNINTE MHCTPYKIMje KakBe cy o6uM Gasze u u3bop kiaacudukaropa, any U BP0 KOHKPETHE
Jerajbe, Jo0MjeHe TeXHUKOM crieuudukalpje, kao mro ¢y u3bop O6poja komnoHeHTu y I'aycoBum
MelLIaBUHaMa Win 1300p rnapamerapa y TeXHUKaMa kjacTepusauyje.

3.4 Ilp¥MeHJ/EUBOCT OCTBAPEHHUX PE3YITATA

Pesynrari ocTBapeHH TOKOM pajia Ha OBOj IOKTOPCKOj AUCEPTALMU Cy 0[] BEJIMKE BPEIHOCTH
ca CTAHOBHIITA IPUMEUBOCTH, U TO HA [(Ba HAYMHA a IIPOUCTUYY M3 JBa K/bY4YHa JONIPUHOCA KOja
oBa Juceprauuja uma. [IpBeHCTBEHO, UCLIPIIHA aHAM3a CHCTEMa 3a WASHTU(UKALM]Y TOBOPHUKA Y
IPUCYCTBY EMOLIMjA KOja je TpuKasaHa y Te3u je 00yXBaTuiia roTOBO CBE acrekTe KOjH Ce 10jaBibyjy
HPUIMKOM POjEKTOBAbA TAKBOT cUcTeMa, [ ToueB 01 BeJIMuuHe U CTPYKTYpe 0ase, IPUCYCTBO NOJIHE
U CTApOCHE CTPYKTYpe y Toj 0asu, 3aCTyIbEHOCT NojeIMHUX emMoLja, Gopmupame obyyasajyher
CKyla M CKyIia 3a Bepudukaiujy, m36op kinacuduxaropa Kao U NOJEIIABAKE IIapamerapa THX
Kiacuuraropa. CBakd 0]] OBUX €JIEMEHATA j€ jaCHO U CUCTEMATCKH aHaTH3MpaH ¥ HEJBOCMHCIICHO
OKapaxkTepUcaH y OBOj JOKTOPCKO]j AucepTalyji. CBaKky NOTEHLMjalnHH IPOJEKTAHT TAKBOI CUCTEMa
6u y pe3yaraTdMa OBe aHalii3e Morao Halin BpJio BpelHe HHCTPYKIje Koje 61 ra BOAMIE O/ HyJITe
tauke Gopmupama 6aze, 10 caMOr Kpaja KOju ce 00MYHO 3aBpliaBa (GOPMHPABEM KOPHUCHUYKOL
unTepdejca. bes o03upa Ha Benuku Opoj Gubnuorpadckmx jepuHHIA AOCTYIHHX Yy CBETCKO]
nuTepaTypy, a Koje ce 0aBe NpEeIMETHHM MCTpaXKMBamHMa, HUje Moryhe Hahm oBako
CHCTEMATH30BaHy aHaiM3y CHCTeMa 332 WACHTHU(MKAaLWjy IOBOPHMKA Yy MPUCYCTBY eMmoluja.
[ToceGHy BpeHOCT OBOTr UCTPaXKKBakba 1aje YMbEHULA [ je OHA CUMYJITaHO CIIpOBe/icHa Ha Oa3ama
pas3IMYUTUX EBPOICKUX je3MKa y3 yliarare MaKCUMalHHX Haropa Ja ce J0OMjeHH pe3yiTaTd
TeHepausyjy.

Ca gpyre ctpaune, Komucuja uma notpe6y Aa ce 1oceGHO OCBPHE Ha IIPUMEHUBOCT PE3y/ITara
KOju ce ofHocu Ha u3bop Opoja kommoHeHTu y FaycopuM moaennma. [Tokasyje ce aa je TO JKUBH
npoBeM KojH je IpUCyTaH, He caMo MPUIIMKOM HIEHTH(HKAIMje TOBOPHHKA, Bell y TOTOBO CBUM
npobaemMuMa KiacuuKalpje ciiydajHuX BeKTOpa, OJJHOCHO y CHCTEMUMA 3a JOHOILIEHkE 0AIyKa, ¥
JIUTEPATYPU TOCTOje Pa3jIMYMTH TPHUCTYIM 3a peliaBame OBOT INpobieMa, ald HX je Malo U
YIIaBHOM CY 3aCHOBAHM HA HEKUM XEYPUCTHKAMA [0 KOjUX Cy HEKH MCTpa)kuBayy JOLLIM, 8 KPUjy
Ce Kao CerMeHTH YHIHjHjau3alyji MeTola 3a KiacTepu3alijy nojaraka. Kangupartkuma je
IPOHUIBHBO MOCTABHJIA OTPaHIYCHha IPUMEHBOCTH TAKBUX XEYPHUCTHKA, W JOLIJIA JO 3aK/by4Ka
Ja Cy OHE Mare WM BUIIC MPUMEUBE 3aBHCHO O BEIMYMHE U AMMEH3MOHATHOCTH BEKTOpA Y
oGyuaBajyhiem ckyny. IlpaMeHOM OenuKaTHe CTATHCTHYKE aHalM3e MHHUMyMa M MakCHMyMa
Eyxnuzckor oacTojama u3Mely ciydajHix BEKTOpa y CKYIy OrpaHH4YeHe KapJMHAIHOCTH, a 3aBUCHO
0/l IbMX0BE AUMEH3HUje ¥ BUXOBOT Opoja, KaHJUAATKMbA je 0L JO pe3y/TaTa Koju j€ IPMMEHB
3a ITHUPOKE KJace TeXHHUKA KiacTepusaliije, 0JHOCHO OTy4HBamba.

Otyna ce ouekyje ja he mpeanokeHM MeTOJ NapameTpusauuje subfractive npucTyna y
K1acTepusalijd Hahil MecTo y CJIOXKEHUM, cOPUCTUPULIMpPAHUM, CUCTEMUMA Y KOjUMa je NOTpeGHO
M3BPLIATH ONITMMH3ALIM]Y HA OCHOBY MaJjle KOJMYMHE YIa3HUX NojaTaKa.




3.5. OueHa JOCTUTHYTHX CIIOCOOHOCTH KAHMJATA 38 CaMOCTaJIHM HAYYHH pajl

TokoM paja Ha CBOjoj HOKTOPCKOj IMCepTalijH KaHIMIATKHUbA j€ TOKAa3ajia M3y3eTHY
HCTPAXKUBAUKY 3PENOCT, KOja ce OTNie/iana y HeKOMUKO acrexara. Kao npso, Tpe6a IIOMEHYTH HheHy
CIIOCOOHOCTH [1a CAaMOCTAJIHO youaBa IpolJieMe, 1a B3 IOCTYIIHE JINTepaType MPeIo3Haje eNeMeHTe
Koju cy ofi Behe mmu Marmbe BaXHOCTHM 3a HBHXOBO pellaBame. Huje 3aHemap/buBO HU TO Ja je
KAHAMJATKHEA T10KA3a/1a BUCOK HUBO KOMYHMKATHBHOCTHU Ca HPUMAJHULMA HAYUYHE 3ajeHULE,
INTO je 6mio of MoceGHOT 3HaYaja PUITHKOM TIPUKYII/barka TOBOPHE 0a3e 3a pasJInuMTe €BPOIICKE
jesuke. Takohe, BpJIO je BaXHO MOMEHYTH UYHIEHUILY fa je CTekia MOTYRHOCT Ja KpUTHYKH
ananusupa rnocrojeha penrersa. TokoM BpemeHa, Hanpeayjyhu Kpo3 pajl, CIIOJBUIIA j€ 3aXTEBaHy
Hay4HY 3peJIOCT ¥ 0CcIOCc00JbeHa je 3a laJbyl yCIelaH HayYHO-UCTPaXKBauK paj.

4. OCTBAPEHU HAYYHH JOIIPHHOC

4.1. Ilpnka3 Hay4YHUX JIOIIPUHOCA

ToKOM MCTpaXXKHMBarba U pajia Ha JIOKTOPCKO]j AMCepTaLHji KaHAUAATKUMbA je 0CTBapuia
BpJIO 3HAYajHE Pe3yNTaTe KOju Ce MOry MCKa3aTH Kpo3 cieehe HayuHe JONPHHOCE:

M3BpliieH je BpJIO IeTalbaH Nperiiesl Hay4yHe 061acTh Koja ce 0aBH NPerno3HaBareM TOBOPHUKA,
yTHULAJEM EMOLMja Ha KBAJIUTET BUXOBE UIeHTU(UKALIK]E, KA0 U KapaKTEPH3aLi]OM eMOTUBHOT
FOBOPHOT CHI'Ha/a, HA KPUTHYAH HAuWH Cy HABEJCHA OrpaHHYEelba M HEJO0CTALM MOjeAUHMX
NPUCTYNA M HA Taj HAYMH j€ OTBOPEH MPOCTOP 3a pa3Boj HOBOI METO/A KOjH je OMKCaH Y OBOj
JHCepTaLuju.

Vi3BplileHa je npoueHa yCnemHocT: ynoTpede riaca kao GMOMETpHjCKOr N0aTKa K CUCTEMA 38
naeHTHUKaLKjy FOBOPHUKA TO3HATHX Y IMTEPATypU y YCJI0BMMa EMOTUBHOI OBOpA.

VeTaHoB/bEH je YTHILA] CBaKe Of1 M0je JMHAYHIX eMOLIja paocTH, 6eca, Tyre ¥ ¢Tpaxa y OJJHOCY
Ha HEYTPAJTHO EMOTHBHO CTarbe KPO3 IPOLIEHAT YCIEITHOCTH CUCTEMA MPETIO3HABAbA.

YcTaHOBIBEH je yTI/IHaj InoJjia, KBaJuTeTa CHUMKA U BCJIMYHNHA fase Ha pesynrare CUCTEMaA 3a
HpEII03HABakEe TOBOPHUKA Y YCJI0BMMa EMOTUBHOT TOBOpA.

ExcriepumenTanno Cy ynopeheHd pasniuuMTH MOJEAM [OBOPHUKA M IOCIEAMYHM
knacudukaropu: 'aycoBe MelaBuHe U Mell KeNCTpanHM Koe(DULUjeHTH, M-BEKTOPH U Mejl
KENCTpaaHu KoeduuujenTH, kao u [aycoBe MemaBumHe ca OpojeM [aycoBux ¢yHkuuja
opel)eHnM 3a CBAKOT OJ] TOBOPHHKA MOjeIMHAYHO KopHinhiermeM subfractive KnacTepusanyje.

ExcniepumenTtanto ¢y ynopeljeHd MoIeny pazinyuTe KOHQHUrypauuje o0ydyeHH eMOTHBHHM
roBOpoM (MHKC-MOJEN H TPH-MOJEN) a ¥ 3aBHCHOCTH Off Opoja TPEeHHHI peYeHHIA y UCTHM
YCJIOBHMa TECTHPAMbA.

PasBujeH cucTeM eBajyupaH je Ha HeKoInKo 6a3a eMOTHBHOT FOBOPA, Pa3/MIUTE BENHYUHE 1
je3uka.

HcupriHoM CTATHCTHYKOM AHAM30M M3BEIEHE Cy penauuje Koje Hojesbyjy BpPEIHOCTH
TIOYETHUM MapameTpuma subfractive TIPUCTYIIa y KIacTepU3alliji, Ha OCHOBY 4era je
ayTomarcku onpeljen 6poj komnoHeHTH I'MM 3a cBakor oj roBOpHUKA.




«  EXCIEpUMEHTalIHO Cy eBanyHpaHu pe3yiaratd ca mojgennMa I'MM uuju je 6poj KOMIOHEHTH
oapehen subtractive KnacTepu3anmjoM.

4.2. KpuTnuka agajinsa pe3v/TaTta UCTpaXKuBamha

HctpakuiBarbe CIIPOBEICHO U NPUKA3aHO KPO3 OBY JIOKTOPCKY AUCEPTalMjy j€ Ol caMmor
IoyeTKa uMano amOunujy aa Gyae cBeoOyXBaTHO M HENpHCTpacHo. 360r Tora je y IoCTaBLU
VCTpa)XXMBarha MHCHCTHPAHO Ha TOME Jja PacIoJiouBe roBopHe 6asze Oyny mro Behe, aa 6ymy
NPUCYTHU M MYUIKU W XKEHCKM FOBOPHHLM, Aa Oy/e pasHO/IMKa HUX0BA CTAPOCHA CTPYKTYpa, [a
Gase Oyay W3 pasiMUNTHX EBPONCKHX je3HKa, Ja eMOTHBHA cTara Oymy INTO NPUpPOAHHja, Ja
TaKBUX EMOTHBHHUX CTarba Oy/ie ITo BHILe, Aa Opoj FOBOPHUX CEKBEHLHU I10 CBAKOM FOBOPHUKY U
y cBaKoj emonuju 6ye mrto Behiu, Kao u Ja MpUCTYIH 3a MACHTH(UKALM]Y TOBOPHHKA Y YCJIOBUMA
eMoLje 6yay 1TO Pa3sHOIMKUjU Kako 61 ce CTeKao jejlaH OILITH yBH[ Y CTalbe HAYy4YHOTr JOMETa,
Kaja je opaj mpobnem y nuTamy. MehyTuM, HauIuio ce Ha Nap OrpaHHuEHa Koja CBAKaKo
NUMUTHPA]Y TeHEPATHOCT OO MjEeHUX pe3yaTaTa. Y Kesby Jla HCTOBPEMEHO 3a/IPXKH U ITEHEPATTHOCT
aHaJIN3e Al ¥ FheH KOHAuHM 00MM, KaHJUAaTKUMa ce onpeesuna 3a paj Haj 0azaMa YeTHpH
€BpOTICKa je3nKa (CPIICKM, PYCKH, CHIJIECKH W HTANHjaHCKH), NpH 4eMy je jom jeaHa Oasa
HEYTpaJHOr roBopa (HeMaukd Y IOBajIlapckoj BapujaHTH) kopumnheHa kao pemep. Ojpmax ce,
rpyGUM OCBPTOM Ha OBe 0a3e youaBa HeAOCTaTaK mwuxoBe HeyHubopmuoctu. Haume, Gpoj
FOBOPHMKA HUje MCTH, BEJIMUMHA M3TOBOPEHUX CEKBCHIM MO TOBOPHHMKY C€ Takohe pasnukyje,
IIOKPHMBEHE Cy pasjInyuTe eMOLHje, TPy YyeMy je 6asza pycKOr je3uKa ca NpUPOJHUM eMOLUjaMa,
JOK ¢y ocTajie 6a3e CHUMJbEHE OJ1 CTpaHe MpodecHoHaNHuX riymana. Cse oBe HeyjeJHaYeHOCTH
m3Mmely nojeuHuxX Gasa Cy CBakako yTHLaje Ha TO ja AOOHjeHH M NPUKa3aHU pe3y/ITaTh uMajy
oapeheny mepy HecurypHocTu. Komucuja cMmaTpa Aa je oBaj MCKa3 HajpeleBaHTHUjU CEMEHT
KPUTHUKE aHaJIN3e NPeIMETHE JOKTOPCKE JicepTaLuje.

4.3. Bepudukaiiija Hayygux JOOPHHOCA

V unsby miaycTpalrje HauMHa Ha KOjH je M3BplIeHa Bepu(MKalija HayYHUX JONPHHOCA,
HaBOJAMMO CIIMCAK PajoBa Koje je kaHauaaTkumba Munana Munomesuh ny6mmnkosana pagehu Ha
CBOjOj JJOKTOPCKO] AUCEPTALH]jH:

Kamezopuja padosa M23

[1] Nedeljkovié Z., MiloSevié¢ M., Durovi¢ Z.: Analysis of features and classifiers in
emotion recognition systems: Case study of Slavic languages, - Archives of Acoustics, Vol.
45, No. 1, 2019, pp. 129-140 (DOI: 10.24425/a0a.2020.132489).

[2] MiloSevi¢ M., Nedeljkovié 7., Glavitsch U., Purovi¢ Z.: Speaker Modeling Using
Emotional Speech for More Robust Speaker Identification, - Journal of Communications
Technology and Electronics, Vol. 64, No. 11, 2019, pp. 1256-1265 (DOI:
10.1134/S1064226919110184).

Kamezopuja padosa M33:

[1] Nedeljkovi¢ Z., MiloSevié¢ M., Purovié Z.: Improved HMM for automatic speech
emotion recognition, - Proceedings of XXVII Pacific Voice Conference, Krakow 2020,
Vol. 3, pp. 10-14.
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[2] MiloSevi¢ M., Glavitsch U. ”Combining Gaussian mixture models and segmental
feature models for speaker recognition”, INTERSPEECH, 20 — 24 August 2017,
Stockholm, Sweden

[3] MiloSevi¢ M., Nedeljkovié Z. ” Emotional speech databases in Slavic languages — an
overview”, 26th IAFPA, 9 — 12 July 2017, Split, Croatia

[4] Nedeljkovi¢ Z., MiloSevi¢ M., Purovié Z., “Baseline system for speaker recognition -
parameter analysis” — ICETRAN, June 5-8, 2017, Kladovo, Serbia

[5] Milosevi¢ M., Glavitsch U., He L. & Dellwo V. ”Segmental features for automatic
speaker recognition in a flexible software framework”, 25th IAFPA, 24 — 27 July 2016,
York, UK

[6] MiloSevi¢ M., Nedeljkovié Z., Burovié¢ Z., “SVM Classifier for Emotional Speech
Recognition in Software Environment SEBAS” — ICETRAN, June 13 — 16, 2016, Zlatibor,
Serbia

[7] Milo$evié M., Durovié Z., “Challenges in Emotional Speech Recognition, * —
ICETRAN, June 8-11, 2015, Silver Lake, Serbia

[8] MiloSevi¢ M., Durovié Z., “Feature Extraction for Emotion Classification from Speech
Signal, ” ICETRAN, June 2-5, 2014, Vrnjacka Banja, Serbia

Kamezopuja padosa M63:

[1] MiloSevié¢ M., Purovié Z., “Social Signal Processing: Elements of Analysis and
Applications, ” ETRAN, June 2013, Zlatibor, Serbia

3AK/bYYAK U IIPEJJIOT

Hoxtopcka  auceprauyja KaHgujatkuwe Munane Muowesuh  1moj  Ha3MBOM
»JlaeHtudukalyja ropoOpHUKa ¥ YCJA0BUMA EMOTHBHOI FOBOpa™ je y LICIMHM HanKucaHa y CKIaay ca
00pazioxemeM HaBeJCHUM Yy TpHjaBH TeME M CaJpKU CBe OHTHE CJIEMEHTE KOjU ce 3aXTeBajy
[IpaBUIHHKOM 0 JOKTOPCKHUM cTyaujama Enektporexuudkor ¢pakynrera YHupepsuteTa y beorpany.

VY puceprauujy ce Ha CUCTEMATCKU U JOC/IEAaH HAUMH aHanusupa npobaeM nieHtuduxamje
rOBOPHMKA Y YCIOBHMa €MOTHBHOI' TOBOpa, JACHWHHINY CE€ OCHOBHH CIEMEHTH W TNPHHILWIH
NpPOjEeKTOBaka TAKBOT CHUCTEMA, M HA BPJIO YBEPJbUB HAUMH WIIYCTPYje 3HAYA] y3uUMama y 063up
€MOTHUBHOI TOBOpa Y Kpeupamy Mojesa roBopHuka. OCuM Tora, AMcepTaiuja cagpiky BpJio BpeiaH
pesynTar MHUIMjanu3alyje NMOojeIUHUX TEeXHHUKa 3a KiacTepu3anujy Iojaraka, INTO NMpHKa3aHe
pesyaTare YMHY IPUMEBHUBUM 3a YUTaBY KJ1aCy CHCTEMa 32 O/UTyIHBarbe,

Kanpuparkumwa Munana Munowesuh je nokasaina criocoGHOCT 3a CaMOCTalHKM HaAyUHU pafl,
IUTO MOTBphyje W YMibeHHHA je 00jaBMsia HEKOJNMKO HAyYHHX pPajoBa KOJH Cy MPOUCTEKIH W3
UCTPaXXVBama IPHKA3aHUX Yy OKBUPY OBE Te3e, a y KojuMa ce I0jaBjbyje Kao NPBH KOAYTOP.
Ouemyjyhn TOKTOPCKY AuCepTalyjy, Kao M YHILCHUILY [ je aHAIU3HUpaHU ¥ peliaBaHu mpobiem
aKTyejJaH M CaBpEMEH, Kao M Ja cajpXu HayuyHe pgompuHoce, Komucuja xoHcraryje ga je
KanuaaTkumba Munana Munoiesuhi, MacTep HHXEHEp €IEKTPOTEXHUKE U pauyHAPCTBa, UCITYHKIA
cBe ycnoBe npejsuljeHe 3aKOHOM O BHCOKOM oOpasoBamy, CtaTyromM u IIpaBuiiHMKOM O
JAOKTOPCKMM cTyadjama EnextpoTexHuukor dakynrera YHUBep3uTeTa y beorpay.
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Wmajyhn y Bumy manpen naseneno, Kommcuja ca 3a/0BOJBCTBOM Ipejuiaxke HacraBHo-
HayuyHoMm Behy Enexrporexmmuxor ¢akyirera YHuBepaurera y beorpaay na ce JOKTOpCKa

JMcepTandja IMOA HasWBOM ,MnmeHTudukaruja ToBOPHHKA Yy YCJIOBHMa €MOTHMBHOI ToBopa’

<

KauauaaTkame Munane MustoreBuh MpuXBaTH, U3I0KA HA YBHJ[ JABHOCTH M YIIyTH Ha KOHAYHO
ycBajame Behy Hayurnx o0siacTi TEXHUUKUX Hayka Y HUBep3ureTa y beorpany.

VY beorpany, 07.07.2020.

YJIAHOBU KOMUCHUJE
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Jlp XKeswxo Byporuh, penosau npodecop
VuupepsuteT y beorpany-EnextporexHuuku daxynrer
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Jp Topan Kearues, Banpenu npodecop
VHusepautet y beorpany-EnektpoTexHudku dakynter

Jlp 3opan [lepuh, peposHu mpodecop
Vuusepsurer y Humy — Enextponcku daxynrer






