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1. OO0ma xapakTepuMCTHKA HAa IMCEePTALMOHHUSA TPy

JlMcepTalluOHHUAT TPy € OpOPMEH B YBOJ, YETUPH IJIaBU, CIIUCHK C MPUHOCH, 3aKIIIOYECHHUE,
JeKIapanus 3a OPUTrHHAJIHOCT U JJOCTOBEPHOCT, CHUCHK C (PUIYpH, CIIUCHK C TAOJUIHU, CIIUCHK C
nyOnMKalMyM Ha JOKTOpaHTa IO JUCepTallMOHHMA TPyJ, CHHMCBK C Yy4acTus B Hay4HO-
M3CJIEIOBATEIICKH TPOEKTH, CIUCHK C M3MOJI3BAaHM ChKpamieHus, oudmuorpadpus. O0muar odem e
136 crpanuny, kato BkiIouBa 37 ¢urypu u 8 tabnuiy. COMChKBT HAa M3MOJI3BaHATa JUTEpaTypa
BKirouYBa 140 nurepaTypHH U3TOUYHUKA, MTO-TOJISIMA YacT OT TAX ca oT nocyuennurte 10 ronuau.

JIucepTalMOHHUAT TPy € IIOCBETEH HA U3CJIECABAHE HA BB3MOXKHOCTUTE 38 YCHBBPIICHCTBAHE
Ha MHTEJIIUTCHTHU HHTEP(EHCH YOBEK-MaIlInHA.

B obpBa TJIaBa € IPEACTABEH MHOI'O HeTaﬁHHSHpaH AHAJIN3 Ha MCTOAU U CPEACTBa 3a
pcanmm3anus Ha BXOAHHW MOAAJIHOCTH, METOAU U CPCACTBA 3a pCain3dalvd Ha q)YHKIII/IOHaJ'IHOCTI/I 3a
B3€MAHC Ha PCHICHUA U METOJAU U CPEACTBA 3a pCaJIn3alnd Ha aAAlITUBHU CTPATCTUU YPE3 PA3JINIHU
H3XOJHU MOMAHOCTH. Pa3riemanm ca MHOTO HOI[pO6HO TCXHOJIOTHH 3a B€p6aJ'IHO BBIINPUATHE U
TCXHOJOIMUTE 3a HeBep6anHo BB3IPUATHUC. HanpaBeHH ca 5 oOcroiinu HU3BOJAU, CBBP3aHU C
AKTYAJIHOCTTA W CBCTOAHUCTO IO OTHOMICHHUC Ha pasrjickiaaHaTa TEMaTHUKa. q)OpMy.]'II/IpaHI/I ca
LOEJINUTC U 3a1aYUTC HA JUCCPTALIMOHHUA TPY .

Bropa riaBa e mocBeTeHa Ha KOHIICTITyallHATa paMKa 3a MPOCKTHpPAHE W Ch3JaBaHE Ha
WHTEIUTeHTHH UHTEepdeiicH, YoBeK-MamuHa. OCHOBHHUTE aKIIEHTH ca HACOYCHH KbM IPOCKTHUPAHE
Ha TOTIOJIOTHS HAa KOHLIENTyaJlHAaTa paMKa 3a MPOEKTHPAaHE Ha MHTEIMICHTHU UHTep(EeNcH YOBEK —
mamHa (IHMIfr). Pasrnenanu ca kommonenTute u pyHkiuonannoctra Ha iHMIfr, xpononorus u
KapTa Ha TpOIECUTe TMPU HMHTEIUICHTHH MHTEpdelicn dYoBeK-MalluHa, Oa3upaHd Ha
KOoHIlenTyaiaHaTa pamka iHMIfr.

Tpera rnaBa npeacTaBs METOAM U CPEACTBA 3a peanu3anus Ha e(eKTHBHA TIOTOpPHA CHCTEMA.
MHoro noapoOHO € omMcaHa W aHAJU3UpaHa WHTEIUIEHTHAa TIOTOpHA CHcTeMa, Oa3upaHa Ha
iHMIfr. [letaiinmHo ca pasrienanu O0coOEHOCTHTE Ha MPOIECUTE, CBBbpP3aHU € KojabopaTHBHATa
3aja4a U € JajieHa KOHILENTyalHa apXUTEKTypa Ha MyJITHMOJalHa a)eKTUBHA TIOTOPHA CUCTEMA
(mATS). EkcnepuMeHTaJIHOTO H3CJIEIBaHEe, B I[IOCOKa pa3MO3HABaHE HA EMOLUOHAIHU U
KOTHUTHBHHM CBCTOSHUS Ha o0OydaeMus, KaTO peakUus Ha pasjIMdeH TUIl 3aJa4d BKJIIOYBA:
KOHIIETITyaJTHa OOOCHOBKa, IPOTOKON OT wu3cinenBaHero, Habop nanHu CLAS, o6paboTtka Ha
CUTHQJINTE C WU3BIMYAHE Ha ONUCATeIM M IPOCKTHUPAHE Ha EKCIEpUMEHTalHa IOCTaHOBKA.
ExcniepuMeHTa HUTE U3CIIEIBAHUS ca CBbP3aHH C aHAIM3MpaHE Ha TOYHOCTTA Ha Kilacudukanus c
pasnmuuHu KJIacu(pUKATOpu B JBa creHapus: o000meHn u nepconuduiupanu. Ilomydyernu ca
TaOJIUIIM C OCPEHEHU PE3yJITaTH U Ca HaIpaBEeHH 0000IIeHN U3BOIH.

YerBbpTa TJ1aBa € TMOCBETEHa HAa METOAMTE M CPEJICTBaTa 3a IOCTUTaHE Ha e(eKTHBHA
Kona60pau1/1;1 YyoBEK-MallliHa. ToBa BKIIIOYBa MMPOCKTUPAHCTO HAa MHHTCIIMICHTHA CHUCTCMaAa B
CBOTBETCTBHME C wu30paHara KoHuentyanHa pamka iHMIfr. M30pana e mpumepna 3amava 3a
Kona60pau1/1;1, C NPOMCHAIU CC MAapaMCTpH - U3IOJI3BAHC HA KOTHUTUBCH TCCT, LCJIAI 3alIbJIBAHC



Ha paboTHaTa mameT W MHAyIHMpaHe Ha ymopa. Pa3paboreHo € coTyepHO NpUIOKEHHE, KOETO
peamuszupa korHuTHBeH TecT TloadDbackINDV 3a mnpenu3BukBaHe Ha yMCTBEHa yMopa.
Cucremara, afanTupaiia ce KbM CbCTOSHUETO U NapaMeTpUTe Ha 3a/ladyara BKIOYBA MEHUIKBD Ha
MPUIOKEHUETO, HHTETPUPAIL JIOTHKATa W CHenn(UYHUTE XapaKTepUCTUKU Ha 3ajadaTra U CIOeBe,
OTrOBapsIIIH 32 B3eMaHe Ha peuieHus U 3a aaantanus. Onrcanu ca eKCIepruMEHTAIHU H3CIIeABAHUS
C MopoOeH arpernpaH aHaIN3 Ha JaHHUTE ¥ aHAJIN3 Ha WHAWBUIyaTHUTE JaHHU HA YYaCTHHUIIUTE B
EKCIIEpUMEHTHUTE.

2. AKTYyaJIHOCT HA nmpodJiemMa

JlMcepTalMOHHUAT TPYA € HACOYEH B M3KJIIOUUTEIIHO HOBA, aKTyajHa 00JacT: U3rpakJaHe Ha
notpeduTencku UHTepdencu, CBbpP3aHu ¢ UHTEIUTCHTHUTE MHTEpdeiicn 4oBeK-MallnHa, KaKTo U
TEXHOJIOTUUTE CBBp3aHU ¢ TAX. DopMynupa ce pamka 3a pa3BUTHETO Ha Te€3H MHTepdeiicu, KaTo
OCHOBa Ha OBbJCIIM UHTEIUTCHTHU CUCTEMH, CBbP3aHU C MO3bYHO-KOMITIOTBPHO B3aUMOJECHCTBUE.
ToBa e peasHa MHTEPAUCLUILUIMHAPHA OOJIACT, CBbp3aHa C MO3HAHUSA OT Pa3NUYHU 00JacTH Ha
HayKaTa U MpaKTUKaTa. B nucepTanMoHHUS TPy ca U3CIEIBaHU U pa3padOTEeHU METOIH U CPEICTBA
3a peaju3alys Ha BXOJHM MOJAJIHOCTH, 3a peaju3alis Ha aJallTUBHU CTPATEHMM Ype3 pa3IndyHU
M3XOJHU MOJAIHOCTH, 3a TIpeaBapuTesnHa oO0paboTka Ha (PU3UOJOTUYHHM CUTHAIHU IOCPEICTBOM
METOJNTE Ha (WITPUpPAHE M CETMEHTHpaHe, 3a ONpeieisHEe Ha XapaKTepPUCTHYHHU ONMCATENH, 3
arperupal ¥ WHIUBUIYaJeH aHalu3 Ha JaHHU. V3mon3BaHM ca aidropuTMd M METOAM Ha
MAIIMHHOTO OOy4YeHHE 3a aBTOMATH3UPAHO pa3MO3HABAHE HA EMOIMOHAIHO M KOTHUTHUBHO
CHhCTOSTHUE HA YOBEK.

HaBnu3aneTo Ha M3KYCTBEHHUS MHTEJEKT B MPOCKTHPAHETO HA MOTPEOUTENICKUTE MHTEpdericu
yJIECHSIBA B3aMMO/ICHCTBUETO YOBEK-KOMITIOTHP. Ch3/1aBa ce Bb3MOXKHOCT 32 ISTIOCTHO aJalTHpPaHe
Ha KOMITIOTHPHUTE MPHIOKEHUS KbM HHIUBUIyaHATa YCIIEBAEMOCT Ha BCEKH YOBEK M HETOBHTE
TeKyIIX EMOIMOHAJHH W KOTHUTHUBHH CBHCTOSIHHA. ToBa crocoOCTBa 3a YCHBBPIICHCTBAHE Ha
untenurenTHuTe HMI nnTepdeiicu u B obiactra Ha HEBEepOATHOTO YOBEIIKO MOBEACHUE, KAKTO U
BB3MOKHOCTTA MM JIa pearrpaT B ChOTBETCTBHE C KOHTEKCTa Ha CAMOTO B3aMMOJICHCTBHE YOBEK-
MaIllmHa.

3. CreneH Ha MO3HABaHe HA CHCTOSIHMETO HA MPO0JeMa U TBOPYECKA MHTEPNpPeTalus HA
JHUTEPaATYPHHUS MaTepHaJl.

B HacTosmms nucepTanMoOHHHS TPYZ € HalpaBeH MOAPOOCH JIMTepaTypeH 0030p Ha TroiisiM
Ha0Op OT JIUTEpPaTypPHU U3TOUYHHIU. PasriexaaT ce CbCTOSTHUETO U JOCTI)KEHUSITA B ChBPEMEHHUTE
CHUCTEMU, 6331/IpaHI/I Ha HWHTCIUICHTHU I/IHTep(i)eI\/JICI/I YOBCK-MalllMHa, KaKTO MW MCETOAUTE U
cpeicTBaTa, U3MOJI3BaHM NPH TAXHATa peanusanus. [Ipeqiara ce aHanu3 Ha TEKYIIOTO ChCTOSTHUE U
aKTyaJIHOCTTa Ha TeMaTukara. PasriexxaaTr ce METOAM U CPEJCTBA 3a peannu3alysi Ha HUHTEJIUTeHTHU
uHTepdeiicu YoBeK-MalHa. TeXHOJOTUUTE ca TEMAaTHYHO pa3[esieHd MO TpyIH, 3alo4YBailku OT
TaKWBa, OCUTYPSIBAIM CEH3UTUBHOCT HAa CUCTEMATa, MPEe3 TEXHOJIOTUUTE 32 B3€MaHE Ha PEIICHUE U
CTUTaiiKi 10 TEXHOJIOTUUTE, OCUTYpSIBALLM aJJallTUBHO JIEHCTBHE HA cCHCTeMaTa MO OTHOIIEHHE Ha
YOBEKa 4pe3 pa3Myd KaHalu 3a KOMyHUKanus. MHoro no0Ope € aHaJuM3MpaHa U IPUIIOKEHA
KOHIIETITyaJHaTa apxuTekTypHa pamka (IHMIfr) 3a nmpoektupane u peanusaiysi Ha UHTEIUTCHTHU
uHTepdeiich dYoBeK-MallMHa B CHeNM(UYHA TPAKTUKO-TIPUIIOKHA o0NacT - oOpa3oBaHHE.
Pa3zpaboTeHa e HHTETUTeHTHA CUCTEMa B ChbOTBETCTBUE ¢ KOHUENTyainHara pamMka iHMIfr. Jlo6para
MHTEpIIpeTalsl Ha JUTEpaTypHUs MaTepual, 3adbJ00YEHHs] aHaJlW3 U HalpaBEeHUTE W3BOJIU B
IJIaBUTE HA JAMCEPTALMOHHUS TPYJ, JOKa3BaT BHCOKA CTENEH Ha MO3HABAHE Ha CHCTOSHUETO HA
npoOieMa OT CTpaHa Ha JOKTopaHTa. KaTto pesynrar ca aedmHHpaHU IeNTa HA AUCEPTALMOHHUS
TPYJA U KOHKPETHUTE HAYyYHOM3CIIEAOBATENICKHU 3a4a4H.

4. CworBercTBHE Ha M30paHaTa MeTOAMKA Ha HM3CJeBaHe M MOCTaBEHATa LeJ M 32124
HA AUCePTAUOHHUSA TPYA

[IpencraBeHuTe B IUCEPTALMOHHUS TPyl PE3YJITaTH ca MOJYyYEHU Bb3 OCHOBA Ha 3a1bJI00YEH
TEOPETUYEH aHaJIW3 Ha UWHTEIUTeHTHUTE UHTepdeiicn dYoBek-mamuHa. Pa3paboTBaneTo Ha



yHU(UIIIpaHa KapTa Ha MPOLECUTE MPU MHTEIUTCHTHU HHTEp(ElicH YOBEK-MalllHA U MPUIIATaHETO
U B pa3pabOTBAaHETO Ha KOHLENTyalHa apXUTEKTypa HAa MHTEJIUTECHTHA CHUCTEMa YOBEK-MalllHA B
cdepaTta Ha 00pa30BAHUETO, 3a€AHO C HEHHOTO EKCIIEPUMEHTAIHO Ch3JJaBaHe U MpUjIaraHe, pemana
HaIBJIHO IIOCTABEHUTE B TUCEPTALMOHHMS TPY [ 3aJa4H.

M3noa3BaHeTo Ha METOJ 3a OLIEHKAa Ha KOTHUTHBHOTO CHCTOSHHE Ha YOBCK, HM3IIOJI3BAHCTO Ha
MCTOAWKH 3a ajalnTalysaTa Ha MalldHaTa 110 OTHOIICHHMC Ha MapaMCTPHUTEC Ha KOJ'Ia60paTI/IBHaTa
3ala4a € pCluiaBallo 3a YCIICXa Ha HAallpaBCHUTC HU3CJICABAHUA. HpnnaraHeTo Ha aJITOPUTMUTEC U
METOAUTE Ha MAaIIMHHOTO O6yquI/Ie 3a aBTOMATU3HMPAHO pa3lo3HaBaHC Ha CEMOIMOHATIHO H
KOTHUTUBHO CBCTOAHUC HA YOBCK, HA MCTOAUTC 3a arpCrupaH U MHAWBUAYAJICH aHAJIM3 HA JaHHHU
JA0pa3BuBa IMOCTUIKCHHATA B o0nacTTa Ha WHTEIUICHTHHUTE HHTep(l)efICH YOBCK-MalllMHA, KaKTO H
TCXHOJIOTUUTC CBBbP3aHU C TAX.

5. IlpuHocH Mo qUcepTallMOHHATA padoTa

[Ipuemam QopmynupaHuTe OT aBTOpa MPHHOCH, KOUTO ca o0000menu B [IpuHocu 10
TMCEPTAllMOHHUS TPYA M MOTaT Ja ObJaT CHCTEMAaTU3MpPAaHH KAaTO HAYYHU M HAYYHO-TIPUIIOKHH
KaKTO CJIe/iBa:

Hayunu npunocu:

1. Cw3mameHa e KOHIENTyaldHa paMKa 3a MPOCKTHUPAaHE M Ch3JaBaHE HAa WHTCIUTCHTHU
nHTepdeiicu yoBek — mammuHa (IHMIfr).

Hayuno-npuﬂoafcnu npunocu:

1. Cw3magena e kapra Ha TPOLECHTE IPH HHTEIUTCHTHH HHTepQeicn YOBEK-MalllHa,
6a3upaHu Ha KoHIenTyanHaTa pamka iHMIfr, kaTo HHCTPYMEHT 3a HEHHOTO MpUJIaraHe.

2. PazpaboreHa € KOHIENTyajdHAa AapXUTEKTypa Ha MYJITHUMOAaTHA adeKTUBHA TIOTOPHA
cucrema (mATS), 6azupana Ha KoHIenTyaiaHaTa pamka iHMIfr.

3. PazpaboreH e mojen 3a pa3no3HaBaHE HA KOTHUTHBHO HATOBAapBaHE IPH peEIIaBaHe Ha
3aJ1auu C pa3inyHa CTETICH Ha CII0XHOCT.

4. BanuaupaHa e KOHIENTyalHAaTa apXUTEKTypHAa paMKa 3a MPOEKTHpaHE Ha MHTEIUTE€HTHU
untepdeiicu iHMIfr upe3 npoekt u peanuzaiys Ha aJalNTHBHA CUCTEMa ‘“‘dOBEK-MallldHA“
0a3upaHa Ha MapaMeTpUTE Ha 3ajJadyaTta B T.4. yCIEBAEMOCTTa Ha YOBEKA;

5. HpeﬂnomeHa ¢ MCTOAUMKa 3a aJalTHpPaHC Ha M[apaMETpUTE HaA 3aJadaTa KbM
HHAWBHAYyallHaTa yCIICBACMOCT Ha BCCKH YOBCK;

6. HpeﬂnomeHa € MCTOJMKA 3a aAallTUPAHC HaA MApaMCTPUTC Ha 3aJadaTa KbM TCKYIIOTO
CMOIIMOHAJIHO 1 KOTHUTHUBHO CHCTOSHHUE HAa YOBCKA,

7. C’L3,I[a,[[eHI/I ca peCypCu 4Ype€3 CKCIICPUMCHTAJIHU H3CJIICABAHUA - baza JAaHHH, CBbp3aHa C
CMOIMOHAIHU U KOTHUTUBHU CHCTOSAHUA ITPHU USIIBJIHCHUC HA K0ﬂa60paTI/IBHa 3aJada,

8. EkcrepuMeHTaHO € TOTBBbpeH 3akoHa Ha Yerkes-Dodson W JOpa3BUBaHETO My B MOCOKA
Ha B3aMMOBpB3Karta “Arousal-Attention”;

9. PazpaboreHu ca anropuT™Mu 3a OMNpeAeNssHE Ha 3aBUCUMOCTTAa MeXAy Bb30Oyaa W
KyMYyJIaTUBHA yCIIEBAEMOCT B JIBa CIIeHApHs: 0000IIEH U HHINBUTyaJICH;

10. Pa3zpaboTeH Mozen 3a MalIMHHO 00y4eHHE 3a pa3o3HaBaHEe HAa aTUITUYHHU CHCTOSIHUS (B T.U.
BOJIEIIIA JIsIBa pbKa Ha YOBEK), Ha 0a3a BHUMaHUE U eMOIMOHAIHA Bb30yAa;

[TocTUrHaTUTE HAYyYHOM3CIECIOBATEIICKM PE3YJNTaTH ca aKTyalHH W 3HAYMMU B HaydeH U
HAYYHO-TIPWJIO’KEH aCIeKT W C yCIeX MOTraTr Ja C€ M3IOJI3BAaT 3a OBJEHIM HAYyYHO-TIPAKTUYECKU
pa3paboTKu.



6. OuneHka Ha CTeNeHTA HA JUYHO Y4YACTHe HA JOKTOPAHTA B MPUHOCHUTE

Cuutam, 4ye JOKTOPAHTHT B 3HAUMTEIHA CTEMNEH, M3IUIO € ydyacTBal IMpH H3BbpIIBAHE Ha
OTJEIIHUTE €Tall OT U3CJICBAHUATA B AUCEPTALMOHHUSA Tpya. IIpencrtaBeHuTe HayYHH U Hay4YHO-
MPWJIOKHU MPUHOCH ca JIMYHO JIeJ0 Ha Mar. MupociaB MapkoB, M0OJ] HAy4HOTO U METOJIUYECKO
PBKOBOJICTBO Ha HEroBHs HaydyeH pbkoBoautTen mnpod. [anueB. JlokaszarencTBo 3a ToBa ca
MyOJIUKaUUTE HA JOKTOPAHTA U yYaCTHUETO B PA3IIMYHU U3CIIEI0BATEIICKU TPOEKTH.

7. TIpeueHka Ha My0JIMKAILMUTE 10 JUCEPTALNMOHHUS TPYI

[TomydyeHuTe OT aBTOpa pe3yiTaTH OT JUCEPTALMOHHOTO H3CIeABaHEe ca MyOJUKyBaHU B 5
Hay4yHH cTaTHH. [IBe OT craTMWTe ca JOKJIaJBAaHM Ha MEXAYHApOIHH HAyYHH KOH(EPEHIHH,
NpoBeZicHW B bbarapus, KouTo ca WHACKCHpaHW B Scopus. 2 CcTaTuu ca NyOJuKyBaHH B
MEXIyHApOAHM chucaHua. | cratus e nyOnMKyBaHa B HAy4yHO CHOUCaHue B bbarapus.
[IyOnmukanuure ca HampaBeHn B mnepuoma 2021-2022 rogumHa W MOKpUBAT TeMaTHKaTa Ha
npeacraBcHaTta AUCCPTAllMOHHA pa60Ta KaTO OTpa3siBaT OCHOBHUTC IIOCTUIHATHU PC3YJITATH U
npuHocu. He ca mnpeacraBeHu naHHUM 3a 3a0eisi3aHU LUTUPAHUA Ha NyOIHKAIUUTE IO
JUCEepTAIMOHHUS TpyA. B HampaBeHa crmpaBka B MexAyHapoAHaTa WMHAEKcHpaHa 0aza Scopus ce
BIDKJIA, Y€ JIOKTOPAHTHT UMa omie 3 myOnukanuu (0T o0mio 6) B aIpyru o0nacTv U 3 [MUTHPAHHS
BBPXY TiAX. Xupil ¢aktopbT € 1. JIOKTOpaHTHT MMa ydyacTHe B 2 HAy4HU IPOEKTa C TeMaTHKa,
CBBbp3aHa ¢ TeMaTa Ha JJOKTOPAHTCKUS TPYI.

OneHsBaM myOJIMKAaIlMOHHATA JEHHOCT Ha JOKTOpaHTa KaTo MHOro jJ00pa W cyHuTaMm, 4Ye
pe3yaTaTuTe oT paboTara Mo JUCEPTAIMOHHMS TPYJ ca CTAaHAIM B JOCTAThYHA CTETICH JOCTOSHUE
Ha OBIATapcKaTa M MEXIyHapoJHaTa HaydHa OOIIHOCT. [loka3aTelcTBO 3a TOBa TBBPACHHE ca
LUTAaTUTE B MeKTyHapoaHaTa bJ] Scopus.

[TyOnukanuuTe 1m0 TUCEPTALMOHHMS TPYI B KOJIMYECTBEHO U KAU€CTBEHO OTHOIICHUE HAIIBIIHO
yIOBJIETBOPSIBAT M3MCKBAHMTA 3a MPUA00MBaHe Ha 00pa3oBaTe/IHA U HAy4YHA CTereH ,,JJokTop™.

8. H3moJi3BaHe HA MOJIyYeHUTE Pe3yITaTH

He ca npeacraBenu naHHM (cepTU(]UKATH, yIOCTOBEPEHUS) 3a MPAKTUYECKO BHEIPSIBAHE Ha
MOJIyYEHHUTE pe3yNTaTh OT HAy4YHUTE W3CJeBaHUS U pa3pabOTKH B AucepTaluoHHUs TpyA. IlpaBu
BIIEYATJIEHUE TOJISIMOTO KOJIMYECTBO EKCIIEPUMEHTAIHU U3CIIEIBAHUS U TAXHATa olleHKa. ToBa 1aBa
BB3MOXKHOCT 3a IMO0-€()eKTUBHO J00aBSiHE HAa EMOIMOHAJHA HHTEJIMICHTHOCT, CBBbpP3aHa C
,»dAYBCTBUTEITHOCT" U ,,pa30upaHe’’ Ha ChCTOSHUETO HA YOBEKA OT CTpaHa Ha MamuHata. M3mon3Ba
ce MOTeHIMala Ha MOTpeOuTeNs 3a MOBUIlIaBaHEe €(PEeKTUBHOCTTA Ha CUCTEMAaTa IPU OCUTYpsiBaHE Ha
MakcuMmasieH KoM(opT Ha dYoBemKHus (pakTop B Hes, BCIEJACTBHE HAa aJaNTHBHOCT KBbM TPHUTE
KOMIIOHEHTa Ha B3aMMOJEHUCTBHETO (YOBEK-MalllMHA-KOHTEKCT). Taka moTpeduTenuTe morar jaa
KOMYHHMKHUPAT, KOHTPOJIUpAT U J1a CU CHhTPYJHUYAT C MAIIMHHU MO IMO-€CTECTBEH M MO-AO0CTHIIEH
HauuH. [IpaBu BrewatiaeHue MHOTo rosieMusi Opoii rpaduku U Auarpamu, ype3 KOMTO MHOI'O TOYHO
W SCHO Ca BHUAWMH HAIpPaBEHUTE aHAIM3M M OOOOIICHUS BCJIEICTBHE HA IPOBEICHHUTE
EKCIEPUMEHTH.

Cuutam, ye U3CIEIBAaHUATA B AUCEPTALIMOHHUS TPYA U NOCTUTHATUTE PE3YyJTaTH MOrar Jia ce
U3IOJ3BAT YCNEUIHO 3a M3rpaKJAaHe Ha UHTEIMIEHTHH MpUJIOXKEHHs B o0JlacTTa Ha
WHTEITUTEHTHUTE WHTEepQeiicn dYOoBEK-MallliHA, KAaKTO W TEXHOJOTHHTE CBBP3aHH C TIX:
o0paboTkaTa Ha €CTECTBEH €3UK, KOMIIOTBPHOTO 3peHHe, pa3lo3HaBaHE U ,,pa30upaHe” Ha
YOBEILLIKM FOBOpP M HEBEpOATHO MOBEJEHHUE, pearupaHe B CHOTBETCTBHE C KOHTEKCTa Ha CaMOTO
B3auMo/ieiicTBHE.

9. MHueHus, 320€J1e5KKH H NPeNopbKU

Z[I/IcepTaLII/IOHHI/IHT pyAa € O(I)OPMCH MHOT'0 CTApaTCJIHO U IIPUIICIKHO. BI/II[HO € BUCOKOTO HHBO
Ha KOMIICTCHTHOCT Ha JOKTOPAHTA4, HCTOBUTC I[T)J'I6OKI/I nmo3HaHusg B obnacrra Ha: HMI cucremu u
(I)YHKI_[I/IOHEIJ'IHI/ITC BPB3KH MCKAY TAX, UHTCIIMT'CHTHU HHTep(I)eﬁCH YOBCK-MalllMHa, OLICHABAHC Ha
KOIrHUTHBHOTO MW C€MOIMOHAJIHO CBHCTOSAHHME Ha YOBCK, aHaJIM3 Ha BBaHMOHeﬁCTBHGTO YOBCK-



MallliHa, aJirOpuTMu U MCTOAW HAa MAIIWHHOTO OGy‘-IeHI/IG 3a aBTOMATU3UPAHO Pa3MO3HABAHC Ha
€MOLIMOHAJIHO U KOTHUTUBHO CHhCTOSHHE Ha YOBEK. B Te3W akTyalHW TEMaTHUKH PabOTAT OrpoMeH
6p01\;1 CBCTOBHH HU3CJICAOBATCIIM U HAYYHU KOJICKTUBHU. I[OKTOpaHT'LT € IIOCTHUTI'HAJI INOCTaBCHUTC
HeNH W 33Ja4d B TUCEPTALMOHHUS TPYA M Ha TsAXHA 0a3za € (popMyiupal MOCOYCHHTE HAyYHU U
HAYYHO-TIPWIOXKHU TPUHOCH. BCHYKM eKCIEepUMEHTAIIHU pe3ysTaTH ca MyOJuKyBaHU B
MEXIyHapOIHU KoH(epeHIMH ¥ crnucaHus. YacT OT TAX ca BHOMMH W B MEXIyHapoaHaTa
uHeKcupaHa 6a3a Scopus.

Benuku nocouenn 3abeneXKu U MPenopbKy B IMpeIBapUTENIHATA PEIEH3UsI ca OTCTPAHEHU U
B3€TH B MIPEABU OT JOKTOPAHTA B HAIIPABEHUTE KOPEKITUH.

CunTaMm, ye TUCEPTALMOHHUAT TPy CBHICTEJICTBA 32 MHOTO A0OpO 3al03HaBaHE HA aBTOpa C
pasriexgaHara IMpeiMeTHa OoO0JacT, MPEACTaBs TOJNSAM Opol H3BBPIICHW HAYYHO-TIPAKTUYECKH
M3CIIEABAHUS M JaBa BB3MOXKHOCT 3a OBJeny pa3paboTKu B 00JacTTa HAa HWHTEIUTEHTHUTE
unTepdeiicu u uurepdericure Mo3bk-kommioTsp (BCI).

[IpenopbkuTe MU KbM aBTOpPA Ha IUCEPTALIMOHHUS TPY/I Ca CICTHUTE:

" Ja OPOABDKM HAy4YHWTE CU M3CIIECABAHUA 10 TeMaTa Ha JHUCEPTAlMOHHUS TPyJ Karo I'u
Haco4YM KbM pa3pabOTBaHE M BHEAPSBAHE Ha JPYrd IPUWIOKEHUS, CBBP3aHU C XOpa B
HEPABHOCTOMHO ITOJIOKEHUE.

* Jga myOJMKyBa pe3yJTaTHTE OT IPOBEJACHHUTE HAyYHH H3CJICABAHHS B MEXKIyHAPOJHU
uznanus ¢ Q par.

10. 3akaroyenue

JlcepTalMOHHUAT TPYA OTrOBapsl Ha M3MCKBAaHUATA HA 3aKOHA 3a pPa3BUTHE HAa aKaJEeMUYHMUS
chcTaB B PenyOnmka bearapus, [IpaBmiHnka 3a npuiarade Ha 3akoHa U ChOTBeTHUS [IpaBumHUK Ha
Texuuueckus ynuBepcuteT — Bapna. [IpoBenennre HaydHU M3CIEABAHUS Ca B aKTyalHa o0JIacT U
TpeTupaT mnpodieMaTHKa, KOSTO € OOEKT Ha 3acuiieH H3cienoBaTesicku uHTepec. [lomydenure
pe3yaTatd CbHOLPXKAT HAyYHM W HAyYHO-IPWIOXKHU IPUHOCH, KOHUTO Ca pPaslIpOCTPaHEHU U
HaIlpaBeHM JOCTOSIHHE HA 3aMHTEPECOBaHATa Hay4yHa OOIIHOCT ype3 MyOJUKYBaHETO UM B HAyYHHU
CTaTHH B CIIMCAHUS U MPEACTABSIHETO UM Ha CIICIUATU3UPAHU HAydYHH POPYMHU U KOH(PEPEHIINH.

[TocTurHatute pe3yaTaTH B IUCEPTAMOHHUS TPYJ MM JlaBaT OCHOBaHHUE Ja Mpeayioxka Ha
YJICHOBETE Ha HAYYHOTO XXypH Ja Obae mpuaoduTa oOpazoBaTeliHa M HAay4dHa CTEMeH ,,J[okTop® ot
Mar. MmupociaB MapkoB B o0mact Ha Bucimie oOpazoBanue 5. , TexHudyeckn HayKu',
npodecronanno Hampasienue — 5.3. , KoMyHUKallMOHHa W KOMMIOTbPHA TEXHHUKA™, TOKTOpPCKa
nporpamMa ,,KoMIOIOTbpHU CUCTEMH, KOMIUIEKCH U MPEXU .

27.10.2023 Penensenr:
rp. Bapua /mpod. a-p Munena Kaposa/
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1. General description of the dissertation

The dissertation includes an introduction, four chapters, a list of contributions, a conclusion, a
statement of originality and reliability, a list of figures, a list of tables, a list of the doctoral student's
publications on the dissertation, a list of participations in research projects, a list of abbreviations
used, bibliography. The total volume is 136 pages, including 37 figures and 8 tables. The list of
used literature includes 140 literary sources, most of them from the last 10 years.

The dissertation is dedicated to researching the possibilities for improving intelligent human-
machine interfaces.

The first chapter presents a very detailed analysis of methods and means of implementing input
modalities, methods and means of implementing decision-making functionalities, and methods and
means of implementing adaptive strategies through different output modalities. Verbal perception
technologies and non-verbal perception technologies are discussed in great detail. 5 comprehensive
conclusions have been made related to the relevance and status of the topic under consideration.
The goals and tasks of the dissertation work are formulated.

A second chapter is devoted to the conceptual framework for designing and creating intelligent
human-machine interfaces. The main emphasis is on the topology design of the conceptual
framework for the design of intelligent human-machine interfaces (iHMIfr). The iHMIfr
components and functionality, a timeline, and a process map of intelligent human-machine
interfaces based on the iHMIfr conceptual framework are reviewed.

The third chapter presents methods and means of implementing an effective tutoring system.
An intelligent tutoring system based on iHMIfr is described and analyzed in great detail. The
features of the processes involved in the collaborative task are detailed and a conceptual
architecture of a multimodal affective tutoring system (mATYS) is given. Experimental research, in
the direction of recognizing the emotional and cognitive states of the learner, as a reaction to
different types of tasks, includes conceptual justification, research protocol, CLAS data set, signal
processing with descriptor extraction, and design of an experimental setup. Experimental studies are
concerned with analyzing classification accuracy with different classifiers in two scenarios:
generalized and personified. Tables with averaged results were obtained and generalized
conclusions were drawn.

The fourth chapter is devoted to the methods and means of achieving effective human-machine
collaboration. This includes the design of an intelligent system following the chosen iHMIfr
conceptual framework. An example collaboration task was chosen, with changing parameters -
using a cognitive test aimed at filling the working memory and inducing fatigue. A software
application was developed that implements a TloadDbackINDV cognitive test to induce mental
fatigue. A system adapting to the state and the task’s parameters includes an application manager
integrating the logic and the specific task’s characteristics and layers responsible for decision-
making and adaptation. Experimental studies are described with detailed aggregated data analysis
and individual data analysis of the experimental participants.

2. The problem relevance

The dissertation work is focused on an extremely new, up-to-date field: building user interfaces
related to intelligent human-machine interfaces, as well as the technologies related to them. A
framework is formulated for the development of these interfaces as the basis of future intelligent
systems related to brain-computer interaction. It is a real interdisciplinary field, related to
knowledge from different fields of science and practice. The dissertation researches and develops



methods and tools for the implementation of input modalities, for the implementation of adaptive
strategies through different output modalities, for pre-processing of physiological signals through
filtering and segmentation methods, for determining characteristic descriptors, and for aggregated
and individual analysis data. Algorithms and methods of machine learning are used for automated
recognition of a person's emotional and cognitive state.

The introduction of artificial intelligence into the user interface design facilitates human-
computer interaction. An opportunity is created to completely adapt computer applications to the
individual success rate of each person and their current emotional and cognitive states. This
contributes to the advancement of intelligent HMI interfaces in the area of non-verbal human
behavior as well as their ability to respond according to the context of the human-machine
interaction itself.

3. State knowledge degree of the problem and a creative interpretation of the
bibliographic material.

In the present dissertation, a detailed literature review of a large set of literary sources has been
made. The state and achievements of modern systems based on intelligent human-machine
interfaces, as well as the methods and means used in their implementation, are examined. An
analysis of the current state and topicality of the subject is offered. Methods and means of
implementing intelligent human-machine interfaces are considered. The technologies are
thematically divided into groups, starting from those providing system sensitivity, through decision-
making technologies, and reaching technologies providing adaptive action of the system to the
person through different communication channels. The conceptual architectural framework
(iIHMIfr) for the design and implementation of intelligent human-machine interfaces in a specific
practical application area - education - has been very well analyzed and applied. An intelligent
system has been developed following the iHMIfr conceptual framework. The good interpretation of
the literary material, the in-depth analysis, and the conclusions drawn in the chapters of the
dissertation prove a high degree of knowledge of the state of the problem on the part of the doctoral
student. As a result, the purpose of the dissertation work and the specific research tasks are defined.

4. A Correspondence of the chosen research methodology and the dissertation goal and
tasks

The results presented in the dissertation were obtained based on a thorough theoretical analysis
of intelligent human-machine interfaces. The development of a unified process map for intelligent
man-machine interfaces and its application in the development of a conceptual architecture of an
intelligent man-machine system in the field of education, along with its experimental creation and
application, fully solves the tasks set in the dissertation.

The use of a method to assess the cognitive state of a person, and the use of methods for the
adaptation of the machine to the parameters of the collaborative task is decisive for the research
success. The application of algorithms and methods of machine learning for automated recognition
of a person's emotional and cognitive state and methods of aggregated and individual data analysis
further develops achievements in the field of intelligent human-machine interfaces, as well as
technologies related to them.

5. Main scientific-applied and applied contributions

I accept the contributions formulated by the author, which are summarized in Contributions to
the dissertation work and they can be systematized as scientific and scientific-applied as follows:

Scientific contributions:
1. A conceptual framework for the design and creation of intelligent human-machine
interfaces (iHMIfr) has been created;

Scientific and applied contributions:

1. A process map of intelligent human-machine interfaces based on the iHMIfr
conceptual framework was created as a tool for its implementation;



2. A conceptual architecture of a multimodal affective tutoring system is developed
(mATS), based on the iHMIfr conceptual framework;

3. A model is developed for recognizing a cognitive load when solving tasks of varying
degrees of complexity;

4. The conceptual architectural framework for the design of intelligent iHMIfr interfaces
has been validated through the design and implementation of an adaptive "human-
machine" system based on the parameters of the task, including the person's success
rate;

5. A methodology is proposed for adapting the parameters of the task to the individual
success rate of each person;

6. A methodology is proposed for adapting the parameters of the task to the current
emotional and cognitive person’s state;

7. The resources are created through experimental research - a database related to
emotional and cognitive states when a collaborative task is performed;

8. A confirmation of the Yerkes-Dodson law and its further development in the direction
of the "Arousal-Attention” relationship is experimented;

9. Algorithms are developed for determining the dependence between excitement and
cumulative success rate in two scenarios: generalized and individual,

10. A machine learning model is developed to recognize atypical states (including the
leading left hand of a person), based on attention and emotional arousal.

The achieved research results are relevant and significant in a scientific and scientific-applied
aspect and can be successfully used for future scientific-practical developments.

6. Assessment of the personal participation degree of the PhD student in the
contributions

I believe that the doctoral student has, to a significant extent, fully participated in the
implementation of the individual stages of the research in the dissertation work. The presented
scientific and scientific-applied contributions are the personal work of M.Sc. Miroslav Markov,
under the scientific and methodical guidance of his supervisor Prof. Ganchev. Proof of this is the
PhD student's publications and participation in various research projects.

7. Evaluation of the dissertation publications

The results of the dissertation research obtained by the author have been published in 5
scientific articles. Two of the articles were reported at international scientific conferences held in
Bulgaria, which are indexed in Scopus. 2 articles have been published in international journals. 1
article was published in a scientific journal in Bulgaria. The publications were made in the period
2021-2022 and cover the subject of the presented dissertation work, reflecting the main achieved
results and contributions. No data is presented on noticed citations of the publications on the
dissertation work. A search made in the internationally indexed database Scopus shows that the
doctoral student has 3 more publications (out of a total of 6) in other fields and 3 citations on them.
The Hirsch factor is 1. The doctoral student has participated in 2 scientific projects with topics
related to the topic of the doctoral work.

| assess the publication activity of the doctoral student as very good and | believe that the
work’s results of the dissertation work have become sufficiently available to the Bulgarian and
international scientific community. The evidence for this statement is the citations in the
international database Scopus.

The publications on the dissertation in quantitative and qualitative terms fully satisfy the
requirements for obtaining the educational and scientific degree "Doctor".

8. The obtained results use

No data (certificates, certificates) for the practical implementation of the results of scientific
research and development in the dissertation have been presented. The large amount of
experimental studies and their evaluation is impressive. It enables the machine to more effectively
add emotional intelligence related to “sensitivity” and “understanding” of the human condition. The



potential of the user is used to increase the efficiency of the system while ensuring maximum
comfort of the human factor in it, as a result of adaptability to the three components of the
interaction (human-machine-context). So the users can communicate, control and collaborate with
machines in a more natural and accessible way. It is striking the very large number of graphs and
diagrams, through which the analyzes and generalizations made as a experiments result are very
clearly visible.

I believe that the research in the dissertation work and the achieved results can be successfully
used to build intelligent applications in the field of intelligent human-machine interfaces, as well as
the technologies related to them: natural language processing, computer vision, recognition and
"understanding” of human speech and non-verbal behavior, responding according to the context of
the interaction itself.

9. Opinions, remarks and recommendations

The dissertation work is designed very carefully and diligently. The high level of PhD student’s
competence is visible, his deep knowledge in the field of HMI systems and the functional
connections between them, intelligent human-machine interfaces, assessment of the cognitive and
emotional state of a person, analysis of human-machine interaction, algorithms and methods of
machine learning for automated recognition of a person's emotional and cognitive state. A huge
number of global researchers and scientific teams work on these current topics. The doctoral student
has achieved the goals and tasks set in the dissertation and based on them formulated the specified
scientific and scientific-applied contributions. All experimental results have been published in
international conferences and journals. Some of them are also visible in the internationally indexed
database Scopus.

All the mentioned remarks and recommendations in the preliminary review have been removed
and taken into account by the PhD student in the corrections made.

I believe that the dissertation testifies to a very good familiarity of the author with the subject
area under consideration, presents a large number of scientific and practical studies carried out, and
provides an opportunity for future developments in the field of intelligent interfaces and brain-
computer interfaces (BCI).

My recommendations to the author of the dissertation are as follows:

e to continue his research on the topic of the dissertation by directing it to the
development and implementation of other applications related to disabled people.

e to publish the results of the conducted scientific research in international publications
with Q rank.

10. Conclusion

The dissertation corresponds with the requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for the Implementation of the Law, and
the relevant Regulations of the Technical University - Varna. The scientific research carried out is
in an up-to-date field and deals with issues that are the subject of increased research interest. The
obtained results contain scientific and scientific-applied contributions that are disseminated and
made available to the interested scientific community through their publication in scientific articles
in journals and their presentation at specialized scientific forums and conferences.

Based on the results achieved in the dissertation, | find it reasonable to propose to the members
of the scientific jury that the educational and scientific degree "Doctor" be acquired from M.Sc.
Miroslav Markov in the field of higher education 5. "Technical Sciences", professional field - 5.3. "
5.3 "Communication and Computer Engineering”, PhD program "Computer systems, Complexes
and Networks".

29.10.2023 Reviewer:
Varna /Prof. Milena Karova, PhD/



	recenzia_mkarova_markov
	РЕЦЕНЗИЯ

	recenzia_mkarova_engl_markov

