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PeueHausTa e nsroteeHa B u3nbnHeHve Ha 3anosen Ha Pektopa Ne OXK-5.1-38
ot 16.06.2021 r. u pewexue Ha Hay4yHoTo xypw, Mpotokon Ne 1 oT 28.06.2021 r.

lNpeacTaseHuaT mn JucepTaunoreH Tpya cbabpxa 161 cTpaHULM BKNKOYBALLK:
BnarogapHocTy, cbabpXKaHWe, CIMCbUM Ha urypute, TabnuunuTe U W3NON3BaHUTE
CbKpalwenus, ysoa, S rnaew, 89 dcurypu u 26 Tabnuuu. Lnutupanm ca 114
nutepatypHu u3TouHuKa. [lpeacraseH e cnucbk ¢ 4 nybnukauyuM no Temara c
y4YacTue Ha aBTopa v 0YaKkBaHW NPUHOCH.

1. AKTyanHocT Ha pa3paboTBaHuTe B AUCEPTALUMOHHUSA TPyA npobnemu u
KOHKPeTHM 33341 B HAYYHO M HayYHO-NPUIOXHO OTHOLWEHNE

PaspaboTBaHuaT B AWCEpTauUMOHHMS Tpya Npobnem uma BUCOKA CTEneH Ha
aKTyaslHOCT, KakTO B Hay4HO Taka U B Hay4YHO-NPUNOXHO OTHOLLEHME.

YCBbBBPLIEHCTBAHETO, MWHWaTIOpU3aunaTa " nogobpssaHeTo Ha
Obp3ogencTeneTo M HaaeXAHOCTTAa Ha eneKTPOHHUTE KOMMOHEHTW, 33aedHO C
KOMYHUKaLUOHHOTO U copTyepHoTO UM obeanevyasaHe, NO3BONABAT Cbh3fasBaHe Ha
CbBPEMEHHU U3aennA OT UHTenureHTeH TekctTun. OBekT Ha AMcepTaUMOHHUA TPyA e
NPUNIOXEHUETO Ha BUCOKOTEXHONOTUYHU TEKCTUNHU MaTepuanu 3a 06nekno, Kakro u
Au3aiH Ha e-obnekna 3a pelwasaHe Ha BaXKHW 3@ CbBPEMUETO CrneundUYHM 3a4aum
KaTO MOHWTOPUHI Ha NauveHTU B pasnuyHa Bb3pacT.

OcHoBEH aKkUeHT e u3cneaeaHe Ha NPUroAHOCTTa Ha TeKCTUMNHUTE enekTpoan
3a npunoxeHue B e-obnekna. PaspaboteHa e MeToauka 3a npoekTupaHe u
n3paboTBaHe Ha WHTENUIEHTEH TEKCTUMIEH KOCTIOM 3a HEnpeKbCHAT MEeaULMHCKM
MOHUTOPUHS B NeguaTpusaTa.

2. CrveneH Ha NO3HaBaHe CLCTOSHUETO Ha npobnema M TBopyYecka
MHTepnpeTauus Ha NUTepaTypHUA Marepuan

B auceprauvoHHus Tpyn ca nocoveHu 114 nuTepaTypHM M3TOMHMUKA,
obxBallalin TeopeTUdHW W NPUNOXHWU uscneasaHus B obnacTra Ha Aw3aitHa Ha
obnekna oT BUCOKOTEXHONMOMMYEH TEKCTUN.



JInum, ye aBTOpPBT NO3HABa BbB BUCOKA CTEMEH CbCTOSHMETO Ha npobnemuTe
N TBOPYECKN UHTEPNPETUPA NUTepaTypHMa MaTepuan.

MpenoctaBeH e wu3ddepnateneH aHanu3 Ha CbBPEMEHHOTO CbCTOSIHME Ha
BUCOKOTEXHONOIMMYHN TEKCTUINHU MaTepuanu ¢ NpuroXxeHune 3a obnekno, Bb3 OCHOBA
Ha KOMTO € onpefeneHa uenta Ha AaucepTtauMoHHa paborta: ,Ja ce peduHupar
obwoBanMaHn u cneuyncpuyHn usUckBaHUA (PU3NKO-MeXaHUYHU, XUMUYHM,
KOMMO3ULIMOHHU, KOHCTPYKTUBHU, CTPYKTYPHU, KOJIOPUCTUYHU U ApP.), HA YUATO
6a3a ga ce cb3gage MeToAMKa 3a AU3alH, TEXHUYECKO NMPOEeKTUpPaHe U OueHKa
Ha Ka4yecTBOTO Ha OOnekna OT WHTENIMreHTeH TEeKCTUN, BKITIOYUTESTHO e-
obnekna“. ®opmynupaHn ca 6 OCHOBHM 3aAayn, HACOYEHW KbM MOCTUraHe Ha
uenrTa.

Cuntam, 4ye Tasm rmaea 6u morna ga 6bae no-kpaTka, Hanpumep Mo
OTHOLLEHME Ha TbIIKYBAHETO HA HAKOW TEPMUHU U OCHOBHU MOHATUA. [NMpnemam, ye
B M3BECTHA CTENEH Te crnomaraTt 3a Mo-TOYHa MpeueHKa Ha NOCTUrHATOTO OT WHX.
Enena Hukonosa.

[obpo BRneyaTneHne npaBW akTyanHocTTa Ha MnpoyvyeHuTte nybnukauum,
NoBe4YeTo OT KOMUTO ca OT nocnegHute roavHn. Mo mMoe MHeHue e M3BBLPLUEH
nogpobeH 063op Ha cbBpeMeHHUTe nybnukaumm B Tasm obnacr.

3. CboTBeTcTBMe Ha M3bpaHaTa MeToAMKA Ha U3credBaHe C NocTaBeHaTa uern
M 3a4auuM Ha AucepTaLMOHHUA Tpya

MeToanyecku ANcepTaunoHHNAT TPYA cnegga nornyeckaTta
nocrnegoBaTenHOCT:  aHanM3 Ha  CbLECTBYBALLOTO CbCTOSHME,  OnucaHue,
CAMYNaLMOHM N eKCNePUMEHTanNHM M3cneaBaHus, Bepudumkauma Ha npegnaraHuTe
peLleHns Ypes3 aHanm3 n CpaBHsAIBaHe Ha peayntaTuTe.

N3bpaHaTa meToguka BKNOYBA:

e U36op Ha HagexaeH MeToa 3a HEeWMHBA3MBEH HenpeKkbCHAT MOHUTOPWHI Ha
OMOMEANUMHCKM CUrHanmM C nomoliTa Ha TenemMeTpuyHW CUcTeMn 3a
HenpeKkbCHaAT MOHUTOPMHI. 3a UenTa npu ekcrnepumeHTanHUTe 1M3cnenBaHus
ca nogbpaHM W NOANMOXEHM HaA wu3cnegBaHe ABa Mogena TEKCTUIMHU
enekTpoau 3a pernctpupaHe Ha GuonoteHumanm.

e OnpepensiHe Ha OCHOBHU XapakTepUCTUKN, AaBaLLM OLlEeHKa 3a Ka4eCTBOTO Ha
BuocurHanuTe, nony4yaBaHn ¢ NOMOLLTA Ha TEKCTUMHUTE €NEeKTPOaM.

e l3cnegBaHe Ha BNUAHMETO Ha Oposi Ha UMKNIMTE Ha npaHe BbPXY
KayeCTBEHUTE XapaKTepUCTUKM Ha BuocurHanure.

e l3cnegBaHe Ha BnMsHMETO Ha obpaboTkaTta C  enekTponut  BbpXY
KayeCTBEHUTE XapaKTepUCTUKM Ha BuocurHanure.

e l3cnegBaHe Ha BMAMSIHUETO Ha HaATWUCKa, BWOA Ha Bb3OEUCTBUMETO W
KpaTHOCTTa Ha 06paboTka BbpXy NPUNOXEHNETO Ha TEKCTUNHUTE €NeKTPoaM
KaTo KanaunTUBHM CEH30PM.

e l3cnegBaHe Ha HageXaHOCTTa Ha  TEKCTUNHUTE  enekTpoau  npu
pernctpupane Ha EKI curHanu.



Ha npakTtuka mar. nHx. EneHa Hukonoea e cbyeTana ycrnewHo TeopeTUdHnTe
CV n3cneaBaHMs U pasHOOOpa3HUTE EKCMEPUMEHTU C NPUITOXKEHME Ha MonyvyeHuTe
pe3ynrtatm B CbBpPeMeHHU edeKTMBHW YCTpOMUCTBa. ToBa [aBa [LOMbIIHUTESTHO
OCHOBaHWe 3a BMCOKa OLeHKa Ha gucepTauMoHHUSA TPYA.

e B uyetBbpTa rnaea e npeactaBeHa paspaboTkata Ha MeToAMKa 3a
npoekTupaHe W wun3paboTBaHe Ha WHTENUreHTEeH TEKCTUINeH KOCTIOM 3a
HenpeKkbCcHaT MeULMHCKN MOHUTOPUHT B NeanaTpusaTa.

N3cnegsaHn ca napameTpu, OkasBaliM BAWSHWE BbBPXY KayecTBaTta Ha
NoNyyYeHNTe Ypes UHTENUITEHTHUS TEKCTUIEH KOCTIOM MEOULMHCKN CUTHaNM u u e
BanuaupaH nonyyeHus mogen.

e B neta rmaeBa e npegctaBeHa pa3paboTka Ha KOHKPETHO u3genue crnopes
pa3paboTeHata MeToauKa.

4. KpaTka aHanuTM4yHa XapakTepucTUKa Ha ecTecTBOTO M OueHKa Ha
AOCTOBEpPHOCTTa Ha MaTepuarna, BbpXy KOWTO ce rpagaT NpUMHOCUTE Ha
ANUCcepTaunoHHUA TPyA.

MaTepuanbT, NpeacTaBeH B ANCEPTALMOHHMSA Tpyad, BbpXy KOMTO ce rpaasit
NpUHOCKTE, CbAbpXa NOAPOOHO OOKYMEHTMpaHW eKCnepuMeHTanHu pesyntatun u
aHanmau.

B avcepTtaumaTa ca pelleHn NocTaBeHnTe 3afayn ¢ U3non3BaHe Ha CnegHuTe
METOAN: MpOBEXOaHe Ha eKCrnepuMMeHTW, Cb3haBaHe Ha MeTOAoNiorMst 3a
WHTENUIEHTHM CUCTEMMN 3a HEMPEKbCHAT MOHUTOPWHI Ha NauMeHTV B neamaTpuyHu
oTaeneHusi. PaspaboTeHaTa MeToaMka Ha WU3credBaHeTO CbOTBETCTBA Ha
nocTaBeHaTa Len v 3agaynTe Ha AMcepTauMoHHUS TpyA.

5. Hay4Hu u/vnu Hay4YHO-NPUIIOXXHU NPUHOCK Ha AUCEPTALMOHHUA TPYA

MpuHOCKMTE Ha OUCEpPTaUMOHHWUSI TPyA Mora Aa pasgens B OBe KaTeropuu:
Hay4YHO-MPUIOXHN N MPUINOXHM.
KbM Hay4HO-NpUNoXXHUTE NPUHOCK MoraT [a ce OTHecar:

1. AHanuampaHm ca UM ca CUCTEMATU3UPaHM  eKcnnoaTauNuoHHUTE
XapaKTEPUCTMKM N KavyeCTBEHUTE MOKa3aTenu Ha TEKCTUIMHWU €eneKkTpoaum,
npegHasHa4yeHn 3a UMMNNeMeHTMpaHe B UHTENUreHTHa TeKCTUITHa cuctema
(Tvn wearable) .

2. lonyyeHn ca HOBWM OaHHM 3a [Ba BuAa TEKCTUMHW €nekTpoau, OTHOCHO
YEeCTOTHMUTE UM XapakTepuctukm B amanasoHa ot 0 go 20000 Hz wu
NPUNOXNMMOCTTa UM 3a permcTpmpaHe Ha GUOMEOVNLIMHCKN CUTHanM.

3. [llonydyeHn ca HOBM [aHHM OTHOCHO MOBEAEHUETO Ha TEKCTUITHUTE
€neKkTpoan Npu HAaTUCK B LUMPOK OMana3oH Ha UBMEHEHME Ha HansAraHeTo -
ot 0,1 po 17 kPa. HauepTtaHun ca gedopmMaunmoHHUTE KpUBU, AePUHMPAHN
ca XxapaKTepHU 30HU N € n3gurHaTa xunotesa 3a NOBeAEHNETO UM.



4. OueHeHa e eEeKTMBHOCTTA M NPUrOAHOCTTa Ha TEKCTUMHWUTE eNeKTpoaun
npyv M3NON3BaHETO MM 3a ObITOCPOYHO TENEMETPUYHO M3MEpBaHe 4pes
NporHo3mMpaHe NocpeacTBOM CTaTUCTUYECKM aHanm3 M ekcTpanonauus Ha
n3BefeHnTe 3aBNCUMOCTH.

5. WNacnegBaHO M OLEHEHO € BMAMSHWETO Ha roflieMuHaTa Ha HaTucka, Buaa
(npaHe n obpaboTka C enekTposiMT) U KpaTHocTTa Ha obpaboTka (6pown
UMUMKW Ha npaHe) BbpXy Bb3MOXHOCTTA 3a MPUIIOXEHWE Ha TEKCTUMHUTE
enekTpoaun KaTto KanaunTMBHU CEH30PMW.

KbM OCHOBHUTE NPUNOXXHW NpMHOCK MoraTt aa ce oTHecarT.

6. [lpoBegeHnTe ekcnepMMeHTanHu n3cnegBaHns n Nosy4YeHn HOBU OaHHU
OTHOCHO:

e CMNOCOOHOCTTA Ha TEKCTUNHUTE eNeKTPoaN 4a Ce OMOKPAT M Aa
TpaHcnopTupar Bnara;

e BbL34ENCTBMETO Ha pa3nnyHu obpaboTkum (NpaHe n obpaboTka
erekTponuT)

e Ka4yeCTBEHUTE XapaKTepUCTUKM Ha BuocurHanuTe.

7. W3BbplleHuTe 3amepBaHusa Ha curHanun Ha EKIT oT naumeHT ¢ nomolyta Ha
TEKCTUMHW eNEKTPOAN U HaNPaBeHUAT CPaBHUTENEH aHanu3 Ha 3anucuTe C
KOHBEHUMWOHANHN U TEKCTUMNHN ENEKTPOAN B pearnHu yCroBus.

8. PaspaboTeHuAaT anroputbM 3a NpoekTupaHe Ha obnekna oT
BMCOKOTEXHOMNOMMYEeH TEKCTUN 3a HENPEKbCHAT MOHUTOPUHI B obnacTTa Ha
neguartpuara.

9. T[lpoekTnpaHoTo, n3paboTeHo n BanuamMpaHo obnekno oT
BUCOKOTEXHOMNOIMMYEH TEKCTUN C MEAULMHCKO NpeaHa3HayYeHne 3a Tunosa
aeTcka durypa.

Cnogenam dopMynupaHuTe MPUHOCK, BLMNPEKM Y€ HSAKOM OT TAX moraT ga
6baat no-gobpe CTpyKTypmpaHn n obobLueHn.

6. [MMpeueHka Ha nybnukauuuTe NO AUCEPTaALUMOHHUA TPYA

AncepTaHTbT yyacTBa B 1 camocTosiTenHa n 3 KONekTUBHM nybnukaumm, kaTo B
ABE OT TAX € MbpBU aBTOP.

EgHa ot nybnukauuuTte € B CbaBTOPCTBO C €4OUH OT pbKOBOAUTENUTE — NpOod.
HwvaHa N'epmaHoBa—KpbeTesa.

Beuukn nybnvkaumm no anceptaumoHHUsA Tpya ca BUAMMUM B cBeTOoBHaTa 6asa
AaHHN Scopus.

Cuutam, Yye HanpaBeHuUTe NybGnukauum paBHOMEpPHO obxBallaT TemaTukaTa Ha
ANcepTaunoHHNA Tpya. TexHnat 6por € AocTaTbyeH M CbOTBETCTBA Ha MpuUeTuTe
nancksaHus. MNpenopbyBam Ha AOKTOpaHTa ga nybnvkyBa CBOMTE U3cneaBaHus U B
crnvcaHus.



7. OueHKa 3a cTeneHTa Ha JIMYHOTO y4yacTue Ha AucepTtaHTa B NpUHOCUTE

JNInyHOTO y4yacTMe Ha AucepTaHTa € 3HAYUTENHO, KakTo B paspaboTBaHe Ha
mMeToauKaTa, Taka U B NpakTuyeckaTa peanusauns U eKCrnepumMeHTuTe.

PaboTata uma nogyepTtaHO eKkcriepuMmeHTaneH xapaktep. Hanvue ca MHoro
TEXHONOTMYHN eKkcrepuMeHTn. CumTtam, Ye OUCEpPTaLMOHHUAT Tpyd € B JocTaTbyHa
CTeneH NMYHo Aeno Ha kaHaugata. OcHoBaHMe 3a ToBa AaBa U dakTa, Ye egHa oT
cTaTunNTe € CaMOCTOSITENHA, a B Apyra € CbaBTOp C Hay4YeH PbKoBOAUTEN.

8. WU3nonsBaHe Ha pe3ynTaTuTe OT AUCEPTALMOHHUA TPYA B HayKaTa u
npakTukaTta

Pesyntatute MoraT ga HaMmepsiT NPUIIoXKeHNe KakTo B y4ebHMs npouec Taka 1 B
Hay4YHou3cnegoBaTenckute pa3paboTku, CBbP3aHW C MOHUTOPUHI HA NaLUEHT!.

9. OueHKka Ha CbLOTBETCTBMETO Ha aBTopechepaTa C W3UCKBAHMSATA 3a
U3roTBAIHETO MY, KaKTO U Ha afeKBaTHOCTTa Ha OoTpa3siBaHe Ha OCHOBHUTE
NOJIOXXEeHUsI U NPUHOCUTE Ha AUCEePTALMOHHUA TPYA.

ABTOpedhepaTbT CbLOTBETCTBA Ha W3NCKBaAHUATA 3a MU3rOTBAHETO My. Towm
afiekBaTHO OTpa3siBa OCHOBHUTE MOJSIOXEHMS U NPUHOCUTE Ha ANCEPTaALNOHHUA TPYA.

10. MHeHus, NnpenopbKN U Genexku

[dvcepTaunoHHNAT Tpyn € nNOoAroTBeH cTapaTenHo. E3ukbT, Ha Kouto e
HanucaH, e npeuunseH. Nponyckute ca HE3HAYUTENHM.

MHoro gobpe e uncTpupaH CbC CHUMKM U YEPTEXM OT EKCNEPUMEHTUTE.
PaboTtarta ce oTkposiBa C NpunoXxHa HaCoO4YEHOCT.

Cuntam, 4e npeacTaBeHUAT AucepTauuoHeH Tpya € paspaboteH B
CbOTBETCTBME C WU3UCKBaAHMATaA 3a NpUCbXOaHe Ha HayyHaTa un obpasoBaTesiHa
cTeneH ,00KTOp®, CbObpXa Hay4YHW M Hay4dHO- MPUIOXHW MPMHOCKU MO TemaTa
»dW3anH Ha 06NeKNo OT BUCOKOTEXHOJIONMYEH TeKCTun .

11. 3aknoyeHue ¢ iCHa NONIOXUTENHa UMK oTpULUaTerHa oLUeHKa Ha
AncepTaunoHHUA TpyAa

Mo oTHoweHMe Ha oOpasoBaTenHata 4acT Ha cTeneHTa "gokrop",
AOKTOpaHTKaTta e nonyyuna 3aabnboyeHn no3HaHus B obracTtra Ha gu3anvHa Ha
BUCOKOTEXHOSTOMMYEH TEKCTUIT.

Mo oOTHOWweEHMe Ha HaydyHaTa 4acT, [OOKTopaHTkaTa nokasea [gobpu
n3crnegoBaTenckn Bb3MOXHOCTWM, KOMTO MoraTt ga nocnyxaT 3a ObaewoTto n
npodecMoHanHo passutue. Hanvue ca HayYHO-MPUMOXHU U MPUMNOXHU MPUHOCH,
AO0CTaTbyHU Ha Bpon 1 kayecTBO NyGnMKauum No Temarta Ha Tpyaa.



B 3aknioveHne, gaBam sicHa NosioXknTesHa OuUeHKa 3a AucepTauuoHHHUS Tpya U
cyMTam, 4Ye TOW OTroBaps Ha WU3UCKBAHWATA 3a NpUCbXOaHe Ha HaydyHaTta WU
obpasoBaTenHa cTteneH ,4OKTop®.

Cuutam, Yye gMcepTauMOHHUAT TPYA OTroBapsa Ha U3MCKBaHUATa Ha 3akoHa 3a
pa3BuUTMe Ha akageMU4HUsA cbeTtaB B Penybnuka Bbnrapusa n Ha nsnckeaHusaTa,
noctaBeHu B paBunara 3a ycnosudata n pefa 3a npugobmBaHe Ha Hay4YHU CTENeHn
B TY -Codous.

OueHaBankyM akTyanHocTTa Ha AMCEpPTauMOHHUSA Tpyd W ekcrnepuMeHTanHarta
MY HACOYEeHOCT, npefsiaraMm Ha Hay4YyHOTO Xypu Oa npucbau Ha mar. uHX. EneHa
HukonoBa obpasoBaTenHata U Hay4yHa CTeneH ,40KTop" no:

O6nacTt: TexHU4ecKkn HayKu.

MpodecmoHanHo HanpaeneHne 5.1. MalMHHO MWHXEHepCTBO, crneumanHocT
» | EXHOMNOIMs Ha WEeBHOTO NPOU3BOACTBO".

20.08.2021 . PELIEHBEHT: e
/npocp. a-p MapuH b. MapuHos/



Review

of a dissertation paper for obtaining the educational and scientific degree of "Doctor"
Author of the dissertation paper: mag. Eng. Elena Nikolova
Topic of the dissertation paper:

"DESIGN OF HIGH-TECH TEXTILE CLOTHING".

Review written by: Prof. Dr. Marin B. Marinov

The review was written on the Order Ne OXK-5.1-38 of 16.06.2021 of the Rector
of Technical University of Sofia and a decision of the Scientific Jury, Minutes Ne 1 of
28.06.2021.

The dissertation paper contains 161 pages including Acknowledgements, Table
of contents, Lists of figures, tables and abbreviations, Introduction, 5 chapters, 89
figures, and 26 tables. The number of literature sources cited in the work is 114. A list
of 4 publications on the topic of the dissertation with the participation of the author
and expected contributions is also included.

1. Relevance of the problem analyzed in the dissertation paper in terms of
scientific and scientific-applied results

The problem studied in the dissertation paper has a high degree of relevance,
both in scientific-applied and applied terms.

The improvement and miniaturization of the speed and reliability of electronic
components, together with their communication and software support, allow for the
creation of modern products from intelligent textiles. The subject of the dissertation
paper is the application of high-tech textile materials for clothing, as well as the
design of e-clothing to solve important specific tasks such as monitoring the health
condition of patients of different ages.

The main focus of the thesis is the study of the suitability of textile electrodes for
use in e-clothing. A methodology for designing and manufacturing an intelligent
textile suit for continuous medical monitoring in pediatrics has been developed.

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

The dissertation paper cites 114 literature sources, covering theoretical and
applied research in the field of clothing design from high-tech textiles.

It is obvious that the author has good knowledge of topical issues in the field
and has creatively interpreted the literary material.

A comprehensive analysis of the current state of high-tech textile materials
with clothing application is presented, based on the purpose of the dissertation paper
determined as: "To define general and specific requirements (physical-mechanical,
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chemical, compositional, structural, structural, color, etc.), based on which to develop
a methodology for design, technical design and quality assessment of clothing of
intelligent textiles, including e-clothing.” The paper defines 6 main tasks aimed at
achieving the goal.

This chapter could be shorter, for example in terms of the explanation of
certain terms and basic concepts. | accept that to some extent the more detailed
explanations help for a more accurate assessment of the achievements of Eng.
Nikolova.

The researched publications are up-to-date and most of them are from recent
years. In my opinion, a detailed review of current publications in this field has been
made.

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

Methodologically, the dissertation paper follows the logical sequence: analysis
of the existing state, problem description, simulation, and experimental research,
verification of the proposed solutions through analysis and comparison of results.

The chosen methodology includes:

e Selection of a reliable method for non-invasive continuous monitoring of
biomedical signals using telemetry systems for continuous monitoring. For this
purpose, two models of textile electrodes for the registration of biopotentials
were selected and subjected to experimental research.

e Determining the main characteristics that assess the quality of biosignals
obtained using textile electrodes.

e Study of the impact of the number of washing cycles on the qualitative
characteristics of the biosignals.

e Study of the impact of electrolyte treatment on the qualitative characteristics of
biosignals.

e Study of the effect of pressure, type of impact, and frequency of processing on
the application of textile electrodes as capacitive sensors.

e Study of the reliability of textile electrodes in recording ECG signals.

Practically, Mag. Eng. Elena Nikolova has successfully combined her
theoretical research and various experiments with the application of the obtained
results in modern efficient devices. This gives additional grounds for a high
evaluation of the dissertation.

The fourth chapter presents the development of a methodology for designing
and manufacturing an intelligent textile suit for continuous medical monitoring in
pediatrics.

Parameters impacting the qualities of the medical signals received through the
intelligent textile suit were studied and the obtained model was validated.



The fifth chapter presents the development of a specific product according to
the developed methodology.

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

The material presented in the dissertation, on which the contributions are built,
contains detailed documented experimental results and analyses.

The research described in the dissertation paper accomplishes the tasks it
formulates using the following methods: conducting experiments and developing a
methodology for intelligent systems for continuous monitoring of patients in pediatric
wards. The developed research methodology corresponds to the goal and tasks
formulated in the dissertation paper.

5. Scientific and/or applied scientific contributions of the dissertation paper

The contributions of the dissertation paper can be divided into two categories:
applied-scientific and applied.
Applied-scientific contributions include:

1. The operational characteristics and the quality indicators of textile
electrodes, intended for implementation in an intelligent textile system (type
wearable) are analyzed and systematized.

2. New data have been obtained 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.

3. New data have been obtained on the behavior of textile electrodes under
pressure in a wide range of pressure changes - from 0.1 to 17 kPa. The
deformation curves are drawn, characteristic zones are defined and a
hypothesis for their behavior has been formulated.

4. The efficiency and suitability of textile electrodes in their use for long-term
telemetry measurement are evaluated through forecasting by statistical
analysis and extrapolation of the derived dependencies.

5. The impact of the magnitude of the pressure, the type (washing and
processing with electrolyte), and the frequency of processing (humber of
washing cycles) on the possibility of application of textile electrodes as
capacitive sensors have been studied and evaluated.

The main applied contributions include:

6. Experimental research and new data on:
¢ the ability of textile electrodes to get wet and transport moisture;
e the impact of different treatments (washing and electrolyte treatment);
e the qualitative characteristics of the biosignals.



7. Measurements of the ECG signals of a patient performed with the help
of textile electrodes and comparative analysis of the recordings with
conventional and textile electrodes in real conditions

8. Developed algorithm for designing clothes from high-tech textiles for
continuous monitoring in the field of pediatrics.
9. Designed, produced, and validated clothing from high-tech textile with

medical purposes for a typical children's figure.

| share the formulated contributions, although some of them can be better
structured and summarized.

6. Evaluation of dissertation paper publications

The doctoral student participated in 1 individual and 3 collective publications, in
two of them she is the lead author.

One of the publications is co-authored with one of her supervisors - Prof. Diana
Germanova-Krasteva.

All publications described in the dissertation paper are accessible in the global
Scopus database.

In my opinion, the publications made cover the topic of the dissertation. Their
number is sufficient and fulfills the accepted requirements. | would recommend that
the doctoral student publishes her research in international journals as well.

7. Assessment of the degree of personal participation of the doctoral student
in the contributions

The personal participation of the doctoral student is significant, both in the
development of the methodology and in the practical implementation and
experiments.

The work is emphatically experimental. There are many technological
experiments. | believe that the dissertation paper is the personal work of the
candidate. The reason for this is the fact that she is the single author of one
publication, and in another, she is in co-authorship with her supervisor.

8. Using the results of the dissertation paper in science and practice

The results can be used both in education and in research studies related to the
monitoring of patients.



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 meets the requirements for its preparation. It adequately reflects
the main points and contributions of the dissertation paper.

10. Opinions, recommendations, and remarks

The dissertation paper is carefully prepared. The language in which it is written
is precise. The gaps are insignificant.

It is very well illustrated with photos and drawings from the experiments. The
work stands out with its applied orientation.

| believe that the presented dissertation paper was produced under the
requirements for awarding the scientific and educational degree "Doctor", contains
applied-scientific and applied contributions on the topic of "Design of clothing from
high-tech textiles".

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

Regarding the educational part of the "doctor" degree, the doctoral student has
gained in-depth knowledge in the field of high-tech textile design.

Regarding the scientific part, the doctoral student shows good research abilities
that can be used for her future professional development. There are applied-scientific
and applied contributions, enough quality publications on the topic of the dissertation
paper.

In conclusion, | can give a positive assessment of the dissertation paper and
believe that it meets the requirements for awarding the scientific and educational
degree "Doctor".

| believe that the dissertation paper meets the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria and the requirements set
out in the Rules on the terms and conditions for obtaining scientific degrees at the
Technical University of Sofia.

Bearing in mind the relevance of the dissertation paper and its experimental
focus, | propose to the scientific jury to award the educational and scientific degree of
"Doctor" to Mag. Eng. Elena Nikolova in the field: Technical sciences, Professional
field 5.1. Mechanical Engineering, discipline "Technology of sewing production®.
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