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Peuensusra € Hanmucana B m3nmwiHenne Ha 3anosen Ha Pekropa Ne OXK-5.1-
38 ot 16.06.2021 r. u pemienue Ha HayyHoTo xypH, [Iporoxon Ne 1 ot 28.06.2021
o

TMpecTaBeHUAT THCEPTALIMOHEH TPY/ € CTPYKTYPHpPaH B €JHH TOM ¢ obeM
161 crpanuum u cbabpxa 89 durypu u rpaguxku n 26 tabamum. JlureparypHara
cnpaska ooxsama | 14 nmurepaTypHM M3TOYHHKA, OT KOMTO 14 Ha kupmmia, 82 Ha
JTATHHHIA U 18 HHTepHEeT-CTpaHHLIH.

1. AKTYa/JIHOCT Ha pa3paloTBAHMS B /IHCEPTANHONHHS TPY/

npobjieM B HAYYHO H HAYYHO-NIPHIO/KHO OTHONLIEHHE

[IpunoKeHHeTo na BHCOKOTCXHOJIOTHYEH TEKCTH/ NpU W3paboTBaHETO Ha
00/IeKNI0 € HM3KIIOYHTENIHO akTyaideH Bbupoc. ITo cBosta chumocT, TOM HMMa
CIIOKEH HHTEpAMCUMIIMNapeH xapaktep. [IpoBexxJaHeTo Ha Hay4HO 0OOCHOBAHM
U3C/E/IBAHUA W aHaJM3H B Ta3d oOJacT ule JIOBEAAT [0 YCHBBPIICHCTBAHC H
noiodpsaBane OBP3MHATA HA pPeakUHs HA €NEKTPOHHHTE KOMIIOHCHTH, KakTO H J0
KOMYHHMKalIHOHHOTO M co)TyepHo oOesnedyapane 3a onTHMaiHa paboTa Ha
CBBPEMEHHHUTE M3JIENUs OT WHTCIHIeHTeH TeKCTHJ. Te3d MHOBATHBHU peLLCHHS
LLie JOBEJAT 10 1o100psBaHe Ha Ka4eCTBOTO Ha MBOT HA YOBEKA, J0 NOBHILIABAHE
Ha JIMYHHUA MY KOMAOPT, YA06CTBO M CHTI'YPHOCT.

IIpoBexxnanuTe M3CIEIBAHNA M AHATH3H B MPEICTABEHATA 32 PELIEH3MPAHE
pabora e JONPUHECAT 3a pa3MMpPABAHETO Ha (YHKUMOHAIHOCTHTE Ha
TEKCTHJIHMS MaTEPHAI, OT KOWTO € H3paboTEeHO MIEBHOTO M3/ENHE YPE3 Ch3/IaBaHC
HA YCJIIOBUS 32 MOHMTOPHHT M KOHTPOJI HAa PA3/IMYHM 3/PABOCTOBHH TOKA3aTEIIH
Ha 9oBeka. OcoOeHO BaXHO €, e B IMCEPTANMATA ca OOBBP3aHH 3HAHUATA H ONHTA
Ha JOKTOpaHTa, KakTo B oOmacTTa Ha eNeKTPOHMKATA, MUKPOEIEKTPOHHKATA W
KOMYHHKALIMMTE, Taka ¥ B 00/1aCTTa Ha JH3aiiHa, KOHCTPYHPAHETO M TCXHOJIOTHATA
3a u3paboTeane Ha o6nekno. B pesynrar Ha KoeTto, ce MpoeKTHpaT M u3paboTsar
M3/IC/THS, KOUTO OCBINECTBABAT MOHWTOPHHT BBPXY (H3HOIOTHYHOTO CHCTOSIHHE
Ha HOCEWIMs I'M, KaTO €JIHOBPEMEHHO OCHrypsisat koM(opT, ya00CTBO H 3aIHTa
1P HOCEHETO MM.



B npencraBenus 3a pelieH3upaHe AUCEPTALMOHEH TPy ca (HOopMyJIupaHu
OCHOBOITOJIAralM U3UCKBAaHUS KbM 00JIeKIIa, U3pabOTEH! OT BUCOKOTEXHOJIOTHYEH
WHTEJIUTCHTEH TEKCTWJI (WM C BIpajieHd B TAX EJICKTPOHHH KOMIIOHEHTH),
U3CJICJIBAHA Ca TEXHUTE EKCIUIOATAllMOHHU XapaKTEPUCTUKA U € TMPEeIJIOKEH
QITOPUTHM 32 MPOEKTHpPaHE Ha OOJIEKJIO OT BUCOKOTEXHOJOTUYEH MHTEIUTCHTEH
tekcTuia. [locpencTBoM TmpennokeHusi ajiropurbM ce pa3paboTBa H3JAETHE,
MPETHA3HAYCHO 33 MOHUTOPUHT HA BHCOKOPHUCKOBU TAITMEHTH, KOETO € 0COOCHO
aKTyaJTHO U 3HAYMMO TIO0 CBOSTA CHITHOCT.

B xoHTekcTa Ha Ka3aHOTO MO-TOPE, MOXKeE /1a ce 0000111, Ye U3CIECIBAHETO U
aHaIM3bT Ha TMpoOJeMHUTE, CBBP3aHU C  MPOCKTHPAHETO Ha OOJEKIO OT
BUCOKOTEXHOJIOTUYEH TEKCTHJI, KAaKTO W TMpEJIaraHeTO Ha PEIICHHUsS 3a TAX, €
aKTyaJlHa TeMa C Hay4YeH U Hay4HO-TIPUIIOKEH XapaKTep.

2. CreneH Ha NO3HABaHe CHCTOSTHHETO Ha MNpodjeMa W TBOpPYECKA
HHTepPIpeTanus HA JUTEPATYPHUS MATepPHa

JlutepatypHoTto npoyuBane, opopmeno karo ['masa |. [IpoyuBane u anamus
Ha ChCTOSHUETO Ha mpobjeMa, oO0xBalia 3HaunTeacH Opoit nzroununu (114). Te ca
MOAXOJAIIO HHTEPIPETHPAHU M 3aIbJI00YEHO aHaJIM3UpaHU. YCTaHOBEHHU ca
penuia TMPUYMHHO-CIAEACTBEHH WHTEPAUCIIUMIIMHAPDHA BpPB3KH. BcHuko ToBa
MOKa3Ba KakTo pa3OupaHe Ha MPOOJIEMHUTE B TAXHATA CHITHOCT, Taka M YMEHHUE 3a
aHajau3 U popMyarupaHe Ha HAYYHU 3a/1a49H.

[IpaBmiiHa € W JIOTMKAaTa Ha TPEJICTaBSIHE Ha Mmpoodiema: OT ,,yMeH™ u
WHTCIIMTCHTCH TCKCTUII, MHTSJIMTCHTHN CUCTEMH U ,,wearable* texHosjoruu mpes
TU3afH HAa W3JENMusl OT BHUCOKOTEXHOJIOTHYCH TEKCTHI, JIO0 TPaKTHUYECKHUTE
MPWIOKEHUS HA CUCTEMHU 32 MOHUTOPHUHT M BB3MOXXHOCTH 32 UMIIJICMEHTHUPAHE B
U3JICNIHS OT BUCOKOTEXHOJIOTHYCH TEKCTHII.

[IpoyuBaneTro 3aBBpmIBa ¢ SICHO JedWHHUpaHA I HaA JWCEpTAllMOHHATA
paboTa ¥ 3a71a4u 3a MOCTUTAHETO K.

3. CnorBercTBHEe Ha u30paHaTa MeTOAMKAa HAa Mu3CJeABaHe C

MOCTABEHATA 1)1 M 321a4M HA INCEPTALMOHHMS TPYI

IlenTa Ha AUCEepPTAIMOHHUA TPyA € Ja ce JaehUHUpAT OOIIOBAIMIHH HU
cnenu@uyHu  U3uCKBaHUs ((HPU3UKO-MEXAaHUYHU, XUMUYHU, KOMIIO3UIIMOHHH,
KOHCTPYKTUBHHU, CTPYKTYPHH, KOJJOPUCTUYHM U JIp.), Ha YUITO Oa3a Jia ce Ch3ajie
METOJMKa 3a JW3aiiH, TEXHUYECKO MPOEKTHUPAHE M OIIEHKAa Ha KaueCTBOTO Ha
00JIeKJIa OT UHTEJIMIEHTEH TEKCTUJI, BKIIFOUUTETHO €-00JIeKIIa.

3a mocTUraHe Ha IeJITa ca T[OCTaBeHW O 3agayu  Tpu  CleIHaTa
MOCJIE0BATETHOCT Ha paboTa: aHaJIU3 Ha ChIIECTBYBAIIUTE BUCOKOTEXHOJIOTUYHU
TEKCTUJIHU MaTepHuaju, OLICHKAa Ha B3MOKHOCTUTE UM 3a MPUJTIOKEHUE B U3ICTHUs
C MEIUIMHCKO TMpeJHa3HAYeHWE M CUCTEeMAaTU3HMpaHE Ha TEXHUYECKHUTE
M3UCKBAHUS 3a M3rpakJaaHe Ha CUCTEMH, Oa3MpaHW Ha MHTCIUTCHTHU TEKCTHUIIHU
MaTepualid; €KCIePUMEHTATHU W3CJIEABAHUS 3a YCTAHOBSIBAHE HA KAuE€CTBEHU
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XapaKTEPUCTUKU HA TEKCTWJIHU €JIEKTPOIH, MpEeAHa3HAYeHU 32 MOHMTOPUHI Ha
YKU3HEHM TMMOKa3aTelH; OllEHKa Ha U3MEHEHUETO Ha MOKa3aTelIUuTe Clie/l TPEeTHUpaHe
C CJEKTPOJUTH W TMPU MHOTOKPATHO IIpaHe; OIEHKA Ha HaJAESKIHOCTTa Ha
TEKCTHJIHUTE €JICKTPOJM; MOCTABSIHE HA KAYECTBEHU M3UCKBAHUS KbM TOTOBUTE
oOJieKsa 32 MOHUTOPUHT Ha JKM3HEHU TMOKa3aTel; pa3padoTBaHE HAa AITOPUTMUYHA
MOCJIEIOBATEIHOCT 3a NPOEKTHpaHe M  H3cielBaHe Ha o0JekiIa  oT
BUCOKOTEXHOJIOTUYEH TEKCTWJI W TPOCKTHUpaHE W H3pabOTBaHE Ha W3JAEIUE C
MEJIMIIMHCKO TMpEeJHA3HAYEHUE 3a MOHUTOPHUHI Ha BHCOKOPHCKOBHU MAIMEHTH IO
IPEII0KEHATA ATOPUTMUYHA MOCIEA0BATEIHOCT.

3a mocTWraHe Ha TE3M OCHOBHM 3a/ladyd € OCBHIIECTBEHO IUIAaHUPAHE H
NPOBEXJaHE Ha peAulla HaydHO OOOCHOBAaHM EKCIEPUMEHTH C BHUCOKOTOYHA
crenuain3MpaHa amnaparypa, B pe3yjiTaT Ha KOUTO Ca YCTAHOBEHH MHOXKECTBO
3aBUCUMOCTH, KaTO HalpuMep 3aBUCHUMOCTTa MEXIYy MMIIe/laHca U Aeda3upaHeTo
OT YEeCTOTaTa Ha TEKCTUJIHU EJIEKTPOJU 0€3 KaHT U C KaHT; 3aBUCUMOCT MEXIY
UMIIEJITAHC W YECTOTa MPU eNEeKTpoAu 0e3 KaHT U ¢ KaHT cieq 50 Oposi IUKIU Ha
MpaHe u ap.

[IpunoxkeHn ca METOAUTE HA MATEMATHYECKOTO MOJIEIUPAaHE U
EKCTparnoJjaluus U € OChUIECTBEHA EKCTpanojauus Ha JaHHuTe 3a yecrtota 100 Hz
32 TEKCTHJIEH €JIEKTPO]I 0€3 KaHT U C KaHT.

Cuuram, 4Ye noAXOABT 3a MpuilaraHe Ha Meroja Ha PasrpbiiaHe Ha
¢dbyukiuute Ha kauectBOTO QFD (Quality Function Deployment) nipu pemiaBaneTo
Ha T€3M CJI0KHU UHTEPIUCIUIUIMHAPHU 33]1aui € MPABWICH U aKTyaJleH.

Karo msno, npuemam, ye u30OpaHata METOAMKA 32 M3CIECABAHE M aHAIU3
ChOTBETCTBA Ha MOCTABEHATA LI U 3aJa4H.

4. Kpatka aHaJIUTHYHA XapaKTEePUCTHKA HA €CTeCTBOTO M OLlEHKAa Ha
JOCTOBEPHOCTTa HA MAaTepHaJia, BbPXY KOMTO ce IPaasiT MPUHOCHUTE HA
AUCEPTANMOHHUS TPY/

3a BCAKO OT MPOBEACHUTE HW3CIEABAHUSA € TOCOYCH W ONMHCAH CTaHIapTa,
OTIpEIeIISINT METOIUKAaTa 32 OCBHIIECTBIBAHETO My. Hampumep, 3a ompenensHe Ha
neberHaTa M CTENEHTa Ha KOMIPECHsI € MPHJIOXKEH METOABT, CTaHIapTU3UPaH
ype3 BJIC EN ISO 5084:2002; 3a onpexaensiHe Ha 1ePOpMAIMOHHOTO MOBEACHUE
Ha eJICKTPOJNTE € M3IMOJI3BaH JUTHTajJCH aebenmomep Ha ¢upma Hans Schmidt &
Co GmbH, I'epmanus, kato ocBeH npu 3anoxeHute B BJIC EN ISO 5084:2002
Hansraaust ot 0.1 kPa u 1 kPa ca u3mepBanu paeOenmMHUTE TPHU TMOCTABSHU
JOMBJIHATETHN €TAJIOHHU TEXKECTH, BPEMETO 3a OTYMTAaHE Ha jcOennHaTa Ha
TEKCTUIIHUTE €JEKTPOJU € ompeaesieHo cbriaacHo uznckBanuara Ha b/IC EN ISO
5084:2002 /30 s — BpeMe, HEOOXOAMMO 3a pejaKcalus Ha MaTepuana/;
W3CIICIBAHETO, CBBP3aHO C TMIOCJIENOBATETHO TMpaHe Ha EJICKTPOJIUTE €
ochbiiectBeHo cbriiacHo BJIC EN ISO 6330:2012 Texctun u ap.

B pesyaTaTr Ha mpoBeleHUTEe HAYYHOOOOCHOBAHM CKCIIEPUMEHTH, Oa3upaHu
Ha KOHKPETHU CTaHAAPTH W HOPMH, Ca TIOJYYCHH MHOYKECTBO HOBH CTOMHOCTH 3a



OCHOBHH  BCJIMYHHU, CBBpP3dHHU C IIPOCKTUPAHETO  HaA 00JIeKIIO oT
BHUCOKOTCXHOJIOI'MYCH TCKCTHUII.

B konTekcra Ha Ka3aHOTO, CUHHTaM, 4YC MATCPHUAINTC W H3CICABAHMUATA,
BBPXY KOUTO CC I'paJiiAT IIPUHOCUTC, Ca JOCTOBCPHHU.

5. Hay4yHu u/M1d HAYYHONIPHJIOKHHM NPUHOCH HA IMCEPTALMOHHUS TPYJ

JlucepTalMOHHUAT TPy HSMa Hay4YHH, HO UMa PEAHIAa HAYYHOIPUIOKHU H
MPWIOKHU MPUHOCHU. 3asIBEHU €a O HAYYHOIIPUJIOKHU U 4 MPUJIOKHU MTPUHOCA.

Te morat na ObaaT KJacu(pUIUPAHUA KATO:

e pa3zpaboTBaHe HAa QITOPUTBM — 3a TMPOCKTUpPaHE Ha OO0JeKIa OT
BHCOKOTEXHOJIOTHYCH TEKCTHJI 32 HEMIPEKhCHAT MOHUTOPHUHT B 00JIacTTa Ha
NeANATPUITA;

® U3BBPIIBAHE HA AHAIM3U M CUCTEMATU3UpaHE — Ha EKCIUIOATAIIMOHHUTE

XapaKTEPUCTHKA W KAYECTBEHUTE IOKA3aTeId HA TEKCTUJIHH EJICKTPOIH,
MpeIHA3HAYCHN 33 UMIUICMEHTHUPAHE B MHTEIMTEHTHA TEKCTHUIHA CHCTeMa
(turr wearable); na 3amepBanus Ha curranu Ha EKI ot marueHT ¢ momoinra
Ha TEKCTWIHH €JIEKTpoAu (HeoOpabOTeHM M TpaHW) M Ha 3alUCUTE C
KOHBEHIIMOHAJTHU ¥ TCKCTUJIHH €JICKTPOIM B PEaTHU YCIOBUS.

® [OJIy4aBaHE Ha HOBM JIaHHU - 32 JIBA BUJA TEKCTUJIHH €JIEKTPOJH OTHOCHO
YECTOTHUTE WM XapakTepUCTHKU B jauanazoHa or 0 mo 20 000 Hz wu
MPWIOKUMOCTTAa UM 32 PETUCTPUPAHE HAa OMOMEIMIIMHCKM CUTHAJIM; 3a
MOBEJCHUETO HAa TEKCTUJIHUTE €JIEKTPOJIU MPU HATUCK B IIUPOK JAUANa3oH Ha
m3MeHenne Ha Hamsradero - or 0,1 mo 17 kPa; 3a cmocoOHOCTTa Ha
TEKCTHJIHUTE CJIEKTPOJM J1a C€ OMOKPAT W Ja TPaHCIOPTUpAT Bjara M 3a
BB3CHUCTBUETO HAa pa3IMYHU 00paOOTKH (MpaHe U 00pabOTKa C EIEKTPOJIUT)
BBPXY KaUE€CTBCHUTE XapaKTEPUCTHKN HA OMOCHUTHAIIHTE;

® [IOJIy4aBaHE Ha MOTBBPAWTEIHU (PAKTH - 32 €()EKTUBHOCTTA M TIPUTOTHOCTTA
HAa TEKCTWJIHUTE €JEKTPOJIM TPH U3MOI3BAHETO WM 3a JBITOCPOYHO
TEJIEMETPUYHO U3MEPBAHE UPE3 MPOTHO3UPAHE TTOCPEICTBOM CTATUCTUUECKU
aHaJIM3 W EKCTparoyialysl Ha W3BEICHUTE 3aBHCHUMOCTHU; 32 BIUSHHUETO Ha
rojieMMHaTa Ha HaTUCKa, Buaa (TpaHe W oOpaboTKa C EJNEKTPOJUT) H
KpaTHOCTTa Ha o0paboTka (Opoil UKJIM Ha MpaHe) BbPXY Bb3MOKHOCTTA 32
MIPWIOKEHUE Ha TEKCTUITHUTE SIEKTPOIM KaTO KaNalluTUBHUA CEH30PH.
Karo msmo mpuemem 3asBeHUTE TMPUHOCH M CYHTAM, Y€ TE€ ca OCOOCHO

3HAYMMH 32 CbBPEMEHHATA HayKa U MPaKTHUKa.

6. OnmeHka 3a cTemeHTa Ha JIMYHOTO Y4YacTHe Ha JUCEPTaHTa B

NMPUHOCUTE

JInaauTEe MU BNICYATIICHUS, KAKTO M MPEJCTABEHUS CIIUCHK C MyOIHKAIIAHN 110
nuceptanuaTa (B 3 ot 4 mybnukarnuu mar. nek. Enena HukonoBa e mbpBH aBTOD)

ca B mojakpena Ha ¢akTa, 4e MPUHOCHTE HA TPyAa ca TJIABHO JIMYHO JEJIO Ha
JIOKTOPaHTA.



7. IlpeneHka HA MyOJUKANUUTE 1O AUCEPTANMOHHUS TPY/

[IpeacraBen e cnuchbKk ¢ 4 MyOIUKalMKM, KOUTO B 3HAUYUTENHA CTEIEH
OTpa3siBaT pe3yJTaTUTE OT JUcepTallMoHHAaTa pabora. Beuuku myOnukanuu 1o
JTUCEPTALIMOHHUS TPyA ca BHIAMMH B CBETOBHaTa 0a3a naHHu SCOpus. Tosa
HEJIBYCMHCJICHO JOKa3Ba aKTyaJTHOCTTa M 3HAUYMMOCTTA Ha MOJYyUYCHUTE Pe3yaTaTh
M0 AUCEPTAIMOHHUS TPYI.

Brieuartnenue npasu, ye:

e nyoOnukamuute ca oT 2019 m 2020 roauHa, KOeTO Mpeamnosara, 4ye ca
nyOJUKYBaHU KpalHUTE pe3yiTaTH,
® ¢JHA OT MyOJIMKAIMUTE € B ChAaBTOPCTBO C €IUH OT PBKOBOJUTEIUTE —

npod. n-p Jduana I'epmanosa - Kpbcrea. OT ocrananute 3 myonukanuu 1 e

CaMOCTOSITENHA, 2 ca B ChaBTOPCTBO.

He ca mpeacraBeHu nuTuUpaHus Ha MyOJHMKAlMUTE MO JUCEpTalUsITa, HO
OTUUTANKU (paKTa, 4e U YETUPUTE MyOJIMKALMK ca OT MOCIEAHUTE JIBE TOJUHU U ca
BUJIMMHU B 0aszara JaHHW Ha SCOPUS, cuuTam, 4de Iie ObaaT [MUTHPAHA 3HAYATEIICH
Opoli TbHTH, OCOOCHO TpPU HEABYCMHUCICHATA AKTyaJIHOCT U 3HAYMMOCT Ha
MOJTYYEHUTE PE3yJITATH.

8. U3no/i3BaHe Ha pe3yJITATHTE OT JMCEPTAIMOHHUA TPYA B HAYYHATA H
COLIMATHATA NMPAKTHKA

TpyasT uMa OCHOBHO HAy4YHONPWJIOKHW W IPWIOKHH IPUHOCH.
W3cnenBanusta ca NPOBEIECHU B TEXHOJOTMYHU JIA0OPAaTOpUHM C BUCOKOTOYHA
ChbBPEMEHHA aIaparypa B CbOTBETCTBUE ChC CTAHIAPTH U HOPMHU M Ca HACOYEHU
KbM pEIllaBaHE Ha OCHOBHM MPOOJIEMHHU 3aJlayMl MpHU MPOEKTHUpPaHE Ha OOJIEKIIO OT
BUCOKOTEXHOJIOTMYEH TEKCTUJ. Pesynrarure OT Tpyna Iie ce H3NOoJ3BaT IIpU
IIPOCKTUPAHETO HAa HHTEIUICHTHU CHUCTEMH 3a HENPEKbCHAT MOHUTOPHUHI Ha
IALIMEHTH B NIEIUATPUYHU OTIAEIEHU, KOETO € aKTyaJHO ¥ 3Ha4MMO 3a Hay4yHaTa U
collMaJIHATa MPaKTHUKa B Ta3W WHTEPAUCIUILUIMHAPHA 00JIACT.

9. OneHka Ha CHOTBETCTBHETO HA aBTOpedepara ¢ MU3MCKBAHUATA 34
U3rOTBSIHETO MY, KAKTO M HAa aJeKBATHOCTTA HA OTpPa3siBaHe HA OCHOBHHTE
MOJI0KeHUs U IPUHOCUTE HA TUCEPTAIMOHHUS TPY]

ABTopedepaTsT € pazpaboTeH B 32 cTpaHHIM M OTTOBapsl HAa M3MCKBAHUATA
Ha TY-Codus 3a U3TOTBSIHETO MY .

OTtpa3zeHn ca OCHOBHHUTE Pe3yATaTH M BCUYKU MPUHOCH B JAUCEPTAIIHOHHUS
TpyA.

BposT Ha 3asBeHUTE NMPUIIOKHU MPUHOCU B aBTOpedepaTa HE € MPELU3eH,
KOETO € M0-CKOPO JIOMyCHATa HeChIECTBEHA TEXHUYECKA TpeIlIKa B 3asiBeHHs Opoii
Ha MPHUIIOKHUTE TpuHOCH (Te ca 4, a He 7).

10. MHeHus1, NPEeNOPBKYU U 0eJIeKKH
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MHeHueTo MU 3a Tpyda € MNoJoxkuTenHo. Hamupam Temarta 3a MHOIO
aKTyajHa, 3Ha4MMa W C TOJISIMO NpakTU4YecKo mnpuioxeHue. Cuuram, 4e €
OCBIIIECTBEHA OTPOMHA IO 00EM U ChIIbpiKaHKHE HaydHa padoTa.

KbM Tpynia uMaM HSIKOJIKO 3a0€JIeHKKH:

e B cnuceka c u3non3BaHaTa JUTEpATypa JUIICBA HOMEPUPAHE HA OTIEIHUTE
W3TOYHUIM, KOETO 3aTPyAHIBA PELICH3UPAHETO;

e M3pa3u or THma “TyK HE CbM CHUT'ypHa KaK TOYHO Ja ro OOSICHS IIe IO
U3roBOpPHUM IpBO° / Ha ¢Tp.134 / He ca MPUCHINU 3a JUCEPTAIUOHEH TPY/I;

e Bronpeku, ye e Haiuile MOAPOOHO OMMCAaHUE Ha MOCIEAOBATEIHOCTTa 3a
n3paboTKa Ha JIETCKOTO OOM, JTUTICBA TEXHOJOTUYHA TOCIEOBATEIIHOCT 3a
u3paboTBaHE HA W3JEIUETO, MNpEJICTaBeHa B TaOIM4YeH BHJ, KOETO €
OCHOBOITOJIaran] JOKYMEHT OT TEXHOJIOTMYHATa JOKYMEHTalHs IpH
BHEJIpsiIBaHE Ha HOB Mojed. [lpenoppuBaM Ha AOKTOpaHTa Ja HACOYHU
YCWIHSTA CH 32 TIOCJIEBALM U3CIEABAHUS B Ta3H MOCOKA.

HNckam pa mnomguepras, 4ye HampaBeHUTE 3a0€NekKKH HE OMajoBakaBaT
3HAYMMOCTTa Ha TpyJAa, a LEJAT €AUHCTBEHO Ja JagaT HaCOKU Ha JOKTOPAaHTa B
Obaemara My padora.

11. 3akiaouyeHre ¢ siICHA MOJIOKUTEJIHA WM OTPHUIIATETHA OIlEHKA Ha
AUCEPTAIUOHHUS TPY/

B npencraBenus 3a perieHzupane Tpyn nokropaHTkarta Enena Huxonosa e
W3CclieqIBajla M aHaIM3Wpaja OCOOCHO aKTyaJdHH M 3HAYMMHU 3a ChBpPEMEHHATa
TEOpHs ¥ TIPAKTUKA TTPOOIEMHU 3afaun. 15 € 0OBbp3asia 3HAHWSI, YMEHUS U OITHUT,
KakKTO B o00JacTra Ha eJeKTpOHMKATa, Taka W B O0O0JlacTTa Ha IIIEBHOTO
npou3BoacTBO0. C TpOBEICHWTE WHTEPAUCIUIIMHAPHA HAyYHO OOOCHOBAHM
W3CIICIBAHNS W aHAJU3HW TS C€ JOKa3Ba KaTo JOOBp HM3CIE0BaTeN, yMeell 1a
aHanu3upa, obobmaBa u ¢GopmyaMpa KOHKPETHM NpPOOJEMHM 3aJayd B €jHa
aKTyaJlJHAa ¥ MHOTO MAaJIKO HM3Cje/lBaHa 00JIacT, KaKTO W Ja MOCTaBs HAa Hay4yHa
OCHOBA TSAXHOTO pEIlIaBaHe.

CuutaMm, 4e MpEeACTaBEHUSAT TPy OTroBaps HAIBIHO HA W3UCKBAHMITA HA
3akoHa 3a pa3BUTHUE HaA aKaJeMUYHHS ChcTaB B PenyOnuka bwarapus, Ha
[IpaBunHUKa 32 HETOBOTO NpHIIOKeHHE U Ha [IpaBuUiHUKA 32 yCIIOBUSATA U pena 3a
npugoOouBane Ha HayuHu crereHd B TY—Codus.

Bcuuako ToBa MU 1aBa OCHOBaHHE Jja Mpeioxka Ha djieHoBeTe Ha HayuHnoTo
Kypu Ha mar. uHxK. Ejgena HwukxosoBa na Obae mpuchieHa oOpa3oBaTeHO-
Hay4YHaTa CTEINeH ,,JOKTOP* B oOmact Ha Bucmie oOpazoBanme 5. TexHUYECKH
HayKH, MpodeCHOHAIHO HampaBiieHrne 5.1. MammHHO MHXEHEPCTBO, CIICIIMATHOCT
,» | EXHOJIOTUSI HA IIIEBHOTO MPOW3BOJICTBO.

01.08.2021 r. PEIHEH3EHT:
bnaroesrpan (mpod. 1-p CHexrHa AHIOHOBA)
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from 16.06.2021 and the decision of the Scientific Jury, MoM Ne 1 from
28.06.2021.

The presented dissertation is structured in one volume consisting of 161

pages and contains 89 figures and graphics and 26 tables. The literature reference
covers 114 literary sources, of which 14 in Cyrillic, 82 in Latin alphabet and 18
websites.

1. Topicality of the problems studied in the dissertation in scientific and
scientific-applied terms

The application of high-tech textiles in the manufacture of clothing is an
extremely topical issue. In essence, it has a complex interdisciplinary nature.
Conducting scientifically based research and analysis in this area will lead to
improvement and enhancement of the response speed of electronic components, as
well as communication and software for optimal operation of modern intelligent
textile products. These innovative solutions will lead to an improvement in the
quality of a person's life, to an increase in his personal comfort, convenience and
security.

The conducted research and analyzes in the work submitted for reviewing
will contribute to the expansion of the functionalities of the textile material from
which the sewing product is made by creating conditions for monitoring and
control of various human health indicators. It is especially important that the
dissertation combines the knowledge and experience of the doctoral student, both
in the field of electronics, microelectronics and communications, and in the field of
design, construction and technology for clothing. As a result, products are designed
and manufactured that monitor the physiological condition of the wearer, while
providing comfort, convenience and protection when they wear them.



The dissertation paper submitted for reviewing formulates basic
requirements for garments made of high-tech intelligent textiles (or with inwrought
electronic components). It examines their performance characteristics and proposes
an algorithm for designing garments made of high-tech intelligent textiles. Using
the proposed algorithm, a product is developed for monitoring high-risk patients,
which is particularly relevant and significant in nature.

In the context of the above, it can be summarized that the research and
analysis of problems related to the design of high-tech textile clothing, as well as
offering solutions to them, is a topical issue of scientific and scientific-applied
nature.

2. Level of awareness of the state of the problem and creative
interpretation of the literary material

The study of literature, designed as Chapter 1. A study and analysis of the
state of the problem, covers a significant number of sources (114). They are
properly interpreted and thoroughly analyzed. A number of causal interdisciplinary
links have been established. All this shows both an understanding of the problems
in their essence and the ability to analyze and formulate scientific tasks.

The logic of presenting the problem is also correct: from "smart” and
intelligent textiles, intelligent systems and "wearable™ technologies through the
design of high-tech textile products, to the practical applications of monitoring
systems and possibilities for implementation in high-tech textile products.

The research sets a clearly defined goal of the dissertation and tasks for its
achievement.

3. Correspondence of the chosen research methodology with the set goal
and tasks of the dissertation

The aim of the dissertation is to define general and specific requirements
(physical-mechanical, chemical, compositional, constructural, structural, color,
etc.), on the basis of which to create a methodology for design, technical design
and quality assessment of clothing from smart textiles, including e-clothing.

To achieve this goal, 6 tasks are set in the following sequence of work:
analysis of existing high-tech textile materials, assessment of their feasibility for
use in medical devices and systematization of technical requirements for building
systems based on intelligent textile materials; experimental studies to establish the
qualitative characteristics of textile electrodes designed to monitor vital signs;
assessment of the change of the indicators after treatment with electrolytes and
repeated washing; assessment of the reliability of textile electrodes; setting quality
requirements for ready-made clothing for monitoring vital signs; development of
an algorithmic sequence for design and research of high-tech textile clothing and
design and manufacture of a medical device for monitoring of high-risk patients
according to the proposed algorithmic sequence.
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To achieve these basic tasks, a number of scientifically based experiments
with high-precision specialized equipment have been planned and conducted, as a
result of which many dependences have been established, such as the dependence
between impedance and phase depletion of textile electrodes with and without
edging; dependence between impedance and frequency for electrodes with and
without edging after 50 washing cycles, etc.

The methods of mathematical modeling and extrapolation are applied and
the data for frequency 100 Hz for textile electrode with and without edging are
extrapolated.

| believe that the approach of applying the Quality Function Deployment
(QFD) method in solving these complex interdisciplinary tasks is correct and up-
to-date.

In general, | accept that the chosen methodology for research and analysis
corresponds to the set goal and tasks.

4. Brief analytical description of the nature and assessment of the
reliability of the material on which the contributions of the dissertation
are based

For the conducted research the standard defining the methodology for its
implementation is indicated and described. For example, the method standardized
by BSS EN ISO 5084: 2002 has been applied to determine the thickness and the
degree of compression; to determine the deformation behavior of the electrodes, a
digital caliper from Hans Schmidt & Co GmbH, Germany was used, and in
addition to the pressures of 0.1 kPa and 1 kPa set in BSS EN 1SO 5084: 2002, the
thicknesses were measured at additional reference weights; the time for reading the
thickness of the textile electrodes is determined according to the requirements of
BSS EN ISO 5084: 2002/30 s - time required for relaxation of the material /; the
research related to sequential washing of the electrodes was carried out according
to BSS EN ISO 6330: 2012 Textiles, etc.

As a result of the conducted science-based experiments, based on specific
standards and norms, many new values have been obtained for basic values related
to the design of high-tech textile clothing.

In the context of what has been said, | believe that the materials and research
on which the contributions are based are credible.

5. Scientific and / or applied scientific contributions of the dissertation
The dissertation has no scientific contributions, but there are a number of
scientific-applied contributions. 5 scientific-applied and 4 applied contributions
have been stated.
They can be classified as:
e development of an algorithm - for designing clothes from high-tech textiles
for continuous monitoring in the field of pediatrics;
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e performing analyzes and systematization - of the operational characteristics
and quality indicators of textile electrodes, intended for implementation in
an intelligent textile system (type wearable); of measurements of ECG
signals from a patient using textile electrodes (untreated and washed) and of
recordings with conventional and textile electrodes in real conditions.

e obtaining new data - for two types of textile electrodes regarding their
frequency characteristics in the range from 0 to 20,000 Hz and their
applicability for recording biomedical signals; for the behavior of textile
electrodes at pressure in a wide range of pressure change - from 0.1 to 17
kPa; for the ability of textile electrodes to get wet and transport moisture and
for the impact of various treatments (washing and electrolyte treatment) on
the quality characteristics of biosignals;

e obtaining confirmatory facts - about the efficiency and suitability of the
textile electrodes when using them for long-term telemetry measurement by
forecasting through statistical analysis and extrapolation of the derived
dependencies; for the influence of the magnitude of the pressure, the type
(washing and electrolyte treatment) and the frequency of processing
(number of washing cycles) on the possibility of application of textile
electrodes as capacitive sensors.

In general, | accept the stated contributions and believe that they are especially

important for modern science and practice.

6. Assessment of the degree of personal participation of the doctoral

student in the contributions

My personal impressions, as well as the presented list of publications on the
dissertation (in 3 out of 4 publications M. Eng. Elena Nikolova is the first author)

are in support of the fact that the contributions of the work are mainly the personal
work of the doctoral student.

7. Evaluation of dissertation publications

A list of 4 publications is presented, which significantly reflect the
results of the dissertation. All publications on the dissertation are visible in the
global Scopus database. This unequivocally proves the topicality and significance
of the results obtained in the dissertation.

It is impressive that:

o the publications are from 2019 and 2020, which implies that the final results
have been published;

e one of the publications is co-authored with one of the supervisors - Prof. Dr.
Diana Germanova - Krasteva. Of the other 3 publications, 1 is single-
authored, 2 are co-authored.
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No citations of the dissertation publications are presented, but taking into
account the fact that all four publications are from the last two years and are visible
in the Scopus database, | believe that they will be cited a significant number of
times, especially in the unambiguous topicality and significance of the results.

8. Using the results of the dissertation in scientific and social practice

The doctoral thesis has mainly scientific-applied and applied contributions.
The research was conducted in technological laboratories with high-precision
modern equipment in accordance with standards and norms and is aimed at solving
major problems in the design of clothing from high-tech textiles. The results of the
paper will be used in the design of intelligent systems for continuous monitoring of
patients in pediatric wards, which is relevant and significant for scientific and
social practice in this interdisciplinary field.

9. Assessment of the compliance of the abstract with the requirements
for its preparation, as well as of the adequacy of the reflection of the main
points and the contributions of the dissertation

The abstract consists of 32 pages and meets the requirements of TU-Sofia
for its devising.

The main results and all contributions of the dissertation are reflected.

The number of applied contributions in the author's abstract is not precise,
which is rather a minor technical error in the presented number of applied
contributions (they are 4, not 7).

10. Opinions, recommendations and remarks

My opinion about the work is positive. | find the topic very relevant,
significant and with great practical application. | believe that a huge amount of
scientific work has been done.

| have a few remarks on the work:

e In the reference list there is no numbering of individual sources, which
makes it difficult to review;

e Expressions such as "I'm not sure here exactly how to explain it, we'll say it
first" / on page 134 / are not appropriate in a dissertation;

e Although there is a detailed description of the sequence for the manufacture
of infant bodysuit, there is no technological sequence for the manufacture of
the product, presented in tabular form, which is a fundamental document of
the technological documentation for the implementation of a new model. |
recommend that the doctoral student direct her efforts for further research in
this direction.
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| would like to emphasize that the remarks made do not diminish the
importance of the work, but only aim to give guidance to the doctoral student in
her future work.

11. Conclusion with a clear positive or negative assessment of the
dissertation

In the scientific paper presented for review, the doctoral student Elena
Nikolova researched and analyzed problematic tasks especially topical and
significant for modern theory and practice. She has combined knowledge, skills
and experience, both in the field of electronics and in the field of sewing
production. With the conducted interdisciplinary scientifically based research and
analyzes she proves herself as a good researcher, who is able to analyze,
summarize and formulate specific problem tasks in a topical field which is very
little researched, as well as to put the solution of these problems on a scientific
basis.

| believe that the submitted work fully meets the requirements of the Law on
the Development of Academic Staff in the Republic of Bulgaria, the Regulations
for its implementation and the Regulations on the terms and conditions for
obtaining scientific degrees at the Technical University of Sofia.

All this gives me reason to recommend to the members of the Scientific Jury
that M. Eng. Elena Nikolova be awarded the educational and scientific degree
""Doctor™ in the field of higher education 5. Technical sciences, professional field
5.1. Mechanical engineering, specialty "Technology of sewing production”.

01.08.2021 REVIEWER:
Blagoevgrad (Prof. Dr. Snezhina Andonova)
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