CTAHOBWLILE

Ha nou. n-p Tarssa Vipanosa ViBaHOBA, IPETIONABATEN 8 TV — Codus, Texuuaecku Komex -
Codus, 6a3a boterpan

TTo xoHKYpC
3a 3aeMaHe Ha akageMu4Ha JITbXKHOCT ,,JIOIICHT”
B npodecrnonaaHo HaIpaBICHHE 4.6. “VudopMaTHKa ¥ KOMIIOTHPHH HayKu"
Crermansoct ,,Aadopmaryka u copTyepHu HayKH“ 3a HyXIWUTC Ha KaTe/pa ,,BIIEKTPOHHKA U
efleKTpoeHepreTHKa”, OOs;BEH B Ilspxasen Becrauk 6p. 28 oT 01.04. 2025 r.

HacTOSIIOTO CTAHOBMINE € H3TOTBEHO HA OCHOBAHAC HA 3amosen Ha pextopa Ne: OJK-4.6-24
or 27.05.2025 r. u pelueHHe HA 3aCCHAHUETO HA HAyTHOTO xypu ot 05. 06. 2025 T. To e
cr06paseHo ¢ H3UCKBAHHATA Ha 3akoHa 3a pasBUTHE HA axaJieMUIHMs CBCIAB B PenyGnuka
Brirapus (3PACPD), llpasunHuka 3a HEIOBOTO mpriIarafe (TITI3PACPD) u mpaBunHHK2 32
YCIOBUATA 1 PENa 33 3aCMAHE Ha aKaIeMUIHE ITBKHOCTH B TEXHUUECKUS YHUBEPCUTCT — Codus.

EAMHCTBEHHAST KAHAULAT TI0 OOABCHHA KOHKYpC, T ac. A-p [Terss Tuxomuposa [leTkoBa €
3aBBPINMIIA MAarHCTBPCKa CTEICH TIO EJleKTpOHHO yIpaBleHHe B TeXHMYECKH VHHBEPCHTET —
Cogus, Pakynrer 3a Anrnuiicko Wmxenepgo OfydeHue. 3aluTuia € JAUCCPTAllHOHCH TPyZ 3a
[IpECHKIaHEe Ha 00pa3oBaTeNHa 1 HayIHa CTCHCH _JIOKTOp" Ha TeMa ,,[ [puiioKeHHs Ha METOJATE 3a
MammEHO 00ydeHHe MpH aHamM3 Ha Wutepuer Ha Hemara H Big Data B exocucremara Ha
crozelieHaTa HKOHOMHKA™ H npunobura OHC Jloxtop mo npoeCHOHANHO HAPEBJICHUC 5.3.
“KoMyHUKAIOHHA ¥ KOMITFOThPHA TeXHHUKA™, HAyYHA CTIELHANAHOCT ,,ABTOMATH3MAPAHH CHCTEMHU 34
o6paboTka Ha mH(GOpMALKA K ympapieHmue”  Ipe3 2019 r. Pa6oruna ¢ xaro Crapmu €KCHEPT
,Mexnysapoauu [IOTOBOPH H nporpamMu’ B TEXHHIECKH Vuusepcurer - Codust, oraen
,MexnyHapogHo CHTPYAHHYECTBO U MPOTOKON, KbM JIAPEKIHA ., MexayHapoaHa HHTETpalus |
oGMeH®, a cIIe] TORA KaTo acHCTEeHT ¥ I J1aBeH CHenuaiicT B Texmmuecku Konex - Codus mpu TY
— Codus, Katenpa ,,EneKTpOHAKA K EnexTpoeHepreTuKa’, KbaeTo paboTH ¥ B HACTOSIIHMA MOMCHT.

1. OOma xapakrepHCTHKA Ha HAy4YHO-H3CAeA0BATEICKATA HA HAYYIHO-TIPUJIO’KHATA
NEelHOCT HA KaHauaaTa

3a ygacTHeTo CH B KOHKypca Ill. ac. II-p ITerst Tuxomuposa IleTkoBa € nmpeacTaBuiia IbICH
KOMIUIEKT OT HEOOXOIMMHUTE NOKYMEHTH, KOHUTO nompoOHO XapaKTepU3UpaT LANOCTHATA M
TIpenoaBaTesicka, H3cueloBaTencka 1 OpraHu3alfoOHHa IeHHOCT.

COMcLKBT HA HAyIHWUTE TPYIOBE HA I ac. I-p Tlers Tuxomupona [leTkopa BKmousa 10
HaydHH MyOIHKALAH, YeTHPA OT KOTO Ca obenuHeHd B XaOWINTAFOHEH TPY/, €KBUBATICHTCH HA
momorpapus. OT TAX 2 ca CTaTHH, nyGIMKyBaHH B PEHOMUPAHM CIEIHUATH3HPAHN CIpcaHus ¢
WMIAKT (GakTop, WA Ca HHACKCHpaHd B Scopus i Web of Science, a 8§ ca moknamd OT
koH(epeH Iy, pedepupany B SCopus. B enHa OT myOMKaruuTe TS € IbPBH aBTOP, B MICCT € BTOPH
¥ B TpH - TPETH aBTOp. 3@ HOMYJAPHOCTTA Ha TESH TyONHKAUH TOBOPAT MPENCTABCHUTS 22
[UTATH Ha OyOIMKanuy Ha KaHIUIATKATa, BCUIKH BUIMME OT Scopus. I'pynupaHeTo HA HAYYHUTS
TPYOBE 10 TIOKA3ATEIH € KaKTO CIelBa:

ITo moxasarex A — JUIUIOMA 33 IOKTOPCKa CTCICH U aBTOpedpepaT Ha JOCepTalMOHEH TPY .
Ot 751X KaumanaTsT nojixydasa 50 T. ChrIacHo [ITI3PACPD.

o noxasaren B e IpejicTaBeH XaOMIMTAIMOHCH TPy BBPXY H4CTUPH Hay4YHH IIyOIMKaliy
B M31aHWA, KOWTO ca pe()epUpaHH ¥ MHICKCHPAHH B CBETOBHOMSBECTHH 6a3HW [aHHHM ¢ Hay4Ha
uHopmanus (B ciaydas B Scopus). B uernpuTe myOIMKaluH 1. IleTkoBa € BTOpPH aBTOp, TpHU OT
51X ca B KOH(EPEHIIHH, €IHa - B CIECAHHE, BCHIKU 2 HH/ICKCHPAHH B Scopus, #MaT 8 IATHPAHKU
B Scopus. Cmsram, 9€ TE3H TyGMHEKanyME ca JOCTaThuBHM, ThH KaTo Te HOCHT 150 Touku (IIpH
pzpckyemu 100 TOUKH), KaKTO € BUIHO OT JOJHATA Tabnua.
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TTyGnukais Hupexcupane Touxku
B.1 IEEE

B.2 Q4 SCOPUS

B.3 Q2 SCOPUS

B.4 Q4 SCOPUS

[lo mokaszates I ca TpeicTaBeHH 6 MyONUKaIyy, OUCHEHH OT KaHIujara obuio ¢ 225
TOUKH, 5 OT THX ca JOKJIand Ha KOH(EPEHIUH B €[HA € B CIIUCAHME. JTokazarenctsa 3a IF mmm SIR
ca IpejcTaBeHH OT KaHaujaTa caMmo 3a T 7.6. MosTa OneHKa Ha HaydHWTE TPYAOBE HO TO3H
HokasaTen Mo faHHd oT Scopus ¥ WOS € KaKTo CIeiBa:

[TyOmuKanys WnpexcupaHe Touxn
r7.1 IEEE 18
7.2 Q3 SCOPUS 45
7.3 IEEE 18
r74 Q2 SCOPUS 60
75 Q2 SCOPUS 60
7.6 Q4 WoS 36
| OO61mo T04KH

Tlo moxasaren JI ca npeicTaBenu 22 MUTHPAHUS B Scopus (1o 8 TOUKH), obmio 176 Touku
npu m3ucKyemy 50 TOUKH.

o mokxasares JK mMa ToiaMO IPEH3IIHIHCHUC Ha M3WCKBaHUATa - 00mo 474 TOUKH IIPH
m3uckyemu 30 TOUKH. ‘

2. Onenka g2 nmegarorgaeckarta HOAroTOBKA H AeHHOCT HA KAHAUJATA

I'n ac. n-p Ilera TuxoMupoBa TleTkoBa IIOKA3Ba BHCOKM MEJATOTMYECKH KaueCcTBa KaKTo B
IpsAKaTa CH NPenojaBaTericKa NeifHOCT, Taka ¥ B paboTara ChC CTYACHTH H JUTIIOMaHTH. 19 ymee
Jla TIPSICTaBs CHOMKHA TEOPETHYHH KOHICTIHIH I0 fCeH, HOCTBHIICH M aHTaXHpall HAa4HH, Karto
cpbueTapa TPAJUIAOHHA METOIM Ha Npenoiasaie ¢ WHOBATHBHM DIOIXOAYM H CBBPEMCHHH
rexmonorgy. HelHUAT CTHAJI Ha IPEeNoJaBaHe CTHMYIHpa KPUTHYECKOTO MHCJICHE H HaChpHdaBa
AKTHBHOTO ydYacTHe Ha CTYICHTHUTC B yueGuus mpomec. 1. ac. 1-p ITers Tuxommposa IleTkoBa
OTZeNs TONAMO BHEMAaHWE HA HWHIUBHIyalHaTa paGoTa CbC CTYHEHTHTE — HPE3 KOHCYJITAllH,
PBHKOBOZCTBO HA JMIIOMHHU ¥ KyPCOBH pabotu. ToBa CBHAETENICTBA 33 BUCOKATA 1 aHTAXKUPAHOCT U
MaHA OTHAAEHOCT KBM mpodecwsra Ha YHHBEPCHATETCKH npemojaBaren. Is € JIOKasaH
[penojiaBares ¢ MPHUHOC KBM KadecTBOTO Ha pHCIETO 0Opa3oBaHue H M3TPAKIAHETO HA HOBOTO
MOKOJICHHE CIEIAATUCTH.

3. OCHOBHH HAYSHH, HAYIHO-TIPHJIOKHE H HPUIOKHA IPAHOCH
[IpuHOCHTE Ha IIPENCTABEHUTE HAYIHH TPYAOBC KaHIU[aThT € CHCTEMATH3upall B CIICAHATE
ocHoBHY HampapieHus: CeH30pHHE KOMIIOTBPHH CHCTCMH, KOMITIOTHPHE METOM 33 CHMyJalid,
JlmcTaHipoHeH OOMCH Ha JIAHHH, 3amuTa Ha KOMIHOTHPHY M KOMYHHKALHOHHH MPEXKH H CHCTCMA.
M36poern ca 22 IPHHOCA, OT KOUTO 3 gay4H#, 3 HAYYHO-IIPHIIOKHH H 16 IpHIIOKHN IPHHOCH.
[IpurEocUTe B ITyOTAKAIMUTE, IPCACTABCHI KaTO PaBHOCTOMHI Ha XaOMIUTAIMOHCH TPYH B4
KAHIEAATET € 000G KAaTo HAYYHH M HayIHO-IPHIIONMHH. Coopen MEH BCHYKHIC Ca HaydHO-
IPUNOXKEA OT TJefHa TOYKA Ha HANPABICHHCTO, cBBp3aHO C  HMHQOpMaTHKaTa, 3a KOETO
kasmanarctsa. OCHOBHU IPHHOCH, CBBP3AHU C YIPABICHHC HAa KAa4gecTBOTO B EICKTPOHHUKATA Hpe3
ARTOMATH3AIAS C M3IOI3BAHE Ha CTATICTAKA ¥ M3KyCTBCH HHTEJIEKT Ca.
o Uscuemsame dUpe3 CHMYIHPAaHE Ha HOBM MCTOMOJIOTHH H MOAXOAX 33 &aBTOMAaTH4HO
yIpaBleHHe Ha KadecTBO € M3MOJI3BAHC HA W3KYCTBEH HHTEIEKT M  METOZOIOrHHA 34
e(heXTHBHO MAITHHHO 00y9IeHHE;




e H3cnejsane BIMAHHCTO HA PasidiHH 706GaBKY B CHOWBAmIaTa IacTa 3a IOJyYaBaHe Ha
WHIMBHIYAIHO CIIOSIBAHE B SMD MoHTaX,

o PaspaGoTeH MOJEN Ha KOHIIETITyalHa paMKa 33 TIPUJIOXKEHHUETO Ha MalIMHHOTO obydeHHe u
pasMuTaTa JOTHKa B CIeKTPOHHIKATA,

e Pa3paGoTeH MOJEN 3a aBTOMATH3HPAHE Ha TIpoTieypUTE IO YIPABICHHE Ha Ka4eCTBOTO Ha
TIPONYKTH B IIPOU3BOJICTBEH HPOLEC;

o IIpennoskeHa € METONOJIUA 32 PE/BIDKIANE HampeIbKa U IIPeNCTaBsIHeTo Ha o0ydJaeMHTe B
nporieca Ha OOydeHHME H B TIOMOII Ha [IperofiaBaTeuTe 32 YCIENIHOTO IUIAHHUPaHe Ha
IIO,Z[O6p€HI/I$I ¥ JOBUITABAHE HA KadecTBOT1O Ha Y‘{€6HI/I$I HpOHCC.

TIpUIOYKHY TIPHHOCH, CBBP3aHH C H3CIIE/BAHE M H3TON3BAHE Ha MOJIENIH 3a MAIIMHHO 00yYeHHUE:

o PaszpaGoTen € TEKCTOBO-0asupaH HANBIHO aBTOMATHSHMPAH ny6nmaen TecT Ha TIOpHHT 32
pa3rpaHMYaBaHe Ha KOMIOTPUTE OT XopaTa (CAPTCHA - Completely Automated Public
Turing Test to tell Computers and Humans Apart);

o T[lpuiokeHH ca QNrOPHTMA 3a H3UMCICHWS Ha TCriara na xopemamust (Weight to
Correlation) 1 aHamu3 Ha IPUHIUITHATE KOMIIOHCHTH (Principle Component Analysis) ¢ i€l
ChCTABSHE HA CIECHK ¢ 15 KpuTepus 3a MPOTHO3MpAaHE Ha HUBOTO Ha PHUCK HA HOBUTE
JIOCTABYHIIA 32 eHa aBTOMOOUITHA KOMIAHHIA.

e IlpemmokeH € METOJ Ha TNOCTCHCHHO o6yuenne (Incremental Learning Method) 3a
[IPOTHO3UPAHE HA KATEropusaTa Ha pesynrara OT dyr6onen Mad (mobexa KaTo JOMAKMH,
paBeHCTBO, M00E/a KaTo rocT) B3 OCHOBA HA HAIATHA padopMarys MyONu9IHO JOCTHIHA
TpeIN UrpaTa.

4. 3HaYMMOCT HA HAYYHHTE TPYAOBC H PHHOCHTE

B moi3a HA 3HAYMMOCTTA HA HAyYHHTE TPYNOBE TOBOPH BHCOKHAT Gpoit IUTHpAHHSI OT
M3TOYHHINA, WHACKCHPaHH B Scopus (KaHIHIaThT HMa TaM 71 nurapanus u h-index — 5), KakTo H
KBapTHJIATE Ha HAYYHATE H3TOUHMIM, KB/JETO Ca ITyOIMKyBaHH HAyIHUTE TPYAOBE.

5. Muenus, HPenopbKU 1 0eJeRKH

KamaunarsT uMa OOraT ONMHUT W 3HAYMMH MOCTIKCHHA Kato IperoaBares, HO CIeiBa Jia
ygacTBa [O-aKTHBHO B H3CIIE/I0BATE/ICKATA JeiHOCT: IpemopbuBaM MyOJuKanuy, B KOHTO
KAHTAJATHT a ¢ IIbPBY MM €IMHCTBEH aBTOP, KakTo ¥ y4acTne B HAWMOHATHHA ¥ MEXIyHapOIHH
HAaydYHH TIPOEKTH. A B IOKYMEHTHTE 32 KOHKYpCa CIOPCA MeH 0e pelHO Ja MMa [(MKa3aTCJICTBCH
marepran 3a SJR, IF. Cemo Taka B HOKyMEHTHTC Ca JOIyCHATH TEXHUYCCKU TPEAKA TpH
HOMEPAIHATA Ha IHTHPAHUATA K OMPENEIHIHE Ha TOUKATS Ha HSAKOH ITyOIHMKauy.

JaxJIIoIeHHe

OT HpeNCcTaBeHUTe JaHHY [0 KPUTSPUNTE, IIPOM3THIAMIN OT 3PAC u npasunaunure Ha TY-
Codust ce BEKIA, € KaHAWNATHT OTroBapd Ha M3UCKBAHMATA 3a 3acMaHe Ha akaleMu4YHaTa
JUTBKHOCT ,,JIOMEHT®, Karo IO HIKOW IIOKasaTeld unMa 3HAYMTENHO NPEU3IBbIHCHHE Ha
H3MCKBaHMATA. 3aTroBa yOeneHo IpemnoprusaM I ac. I-p Iers Tuxomuposa [leTkoBa na 3aeMe
aKaJeMUYHaTa JUTBKHOCT “ZIONEHT IIO npoheCHOHATHO HAUpPaBlICHHC 4.6. “Viadopmaruka H
KOMITIOTBpHY Hayku', CrieninamHocT ,VHpopMaTnKa 1 COPTyepHH HayKHA".

Oarta: 10.07.2025r. UNEH HA XYPUTO: r y
Ipou. A-p Tataxa WBaHosal




OPINION

On the competition for the university position "' Associate professor'

Professional field: 4.6. “Informatics and computer sciences”

Scientific specialty: "Informatics and Software Sciences", for the needs of Technical College — Sofia,
Department of " Electronics and electricity"

Published in the State Gazette: No. 28 / 01.04. 2025

Candidate: assistant-professor mag. eng. Petya Tihomirova Petkova, PhD.

Developed by: Assoc. Prof. Dr. Tatyana Ivanova Ivanova, lecturer at TU - Sofia, Technical College — Sofia,
Botevgrad base.

The opinion was prepared by Assoc. Prof. Tatyana Ivanova Ivanova, PhD, in her capacity as a member
of the scientific jury of the competition according to Order Ne: OXK-4.6-24 / 27.05.2025 r. of the Rector of
Technical University — Sofia.

The only candidate in the announced competition, assistant-professor mag. eng. Petya Tihomirova
Petkova, PhD, has acquired Master's degree in Electronic Management at the Technical University - Sofia,
Faculty of English Engineering Education. She defended a dissertation on the topic "Applications of machine
learning methods in the analysis of the Internet of Things and Big Data in the ecosystem of the shared
economy" in Professional field 5.3. "Communication and computer technology”, scientific specialty
" Automated systems for information processing and management " in 2019. She worked as a Senior Expert
"International Contracts and Programs" at the TECHNICAL UNIVERSITY - SOFIA, Department
"International Cooperation and Protocol", at the Directorate "International Integration and Exchange", and
then as assistant professor at the TECHNICAL COLLEGE - SOFIA at TU - SOFIA, department " Electronics
and electricity ", where she is currently working.

1. General characteristics of the candidate's scientific research and applied scientific activities

For her participation in the competition, assistant-professor mag. eng. Petya Tihomirova Petkova has
submitted a full set of necessary documents, which in detail characterize the overall teaching, research and
organizational activities. The list of scientific works of assistant-professor mag. eng. Petya Tihomirova
Petkova includes 10 scientific publications, four of which are combined into a habilitation work, equivalent to
a monograph. Two of them are articles published in specialized journals with an impact factor, or are indexed
in Scopus or Web of Science, and eight are conference reports, referenced in Scopus. She is the first author of
one of the publications, in six others she is the second and in three - the third author. The popularity of these
publications is evidenced by more than 50 citations of the candidate's publications, all of which are visible in
Scopus. The candidate has submitted the following documents:

Group A documents: A copy of the diploma for the degree " PhD" is attached. And an abstract of the
dissertation for the degree of PhD is presented. In accordance with the minimum requirements, this carries 50
points for the candidate.

Group B documents: a habilitation thesis is presented on four scientific publications in journals that are
referenced and indexed in world-renowned databases of scientific information (Scopus). In the four
publications, P. Petkova is the second author, three of them are in conferences, one is a paper in a journal,
indexed in Scopus. Points in this group according to the TIII3PACPB are shown in table 1.




Table 1.

Paper indexing Points
B.1 IEEE

B.2 Q4 SCOPUS

B.3 Q2 SCOPUS

B.4 Q4 SCOPUS

Sum of points

As the sum of points is much more than required, 1 can conclude that these papers are sufficient for a
habilitation thesis.

Group I documents (see table 2)

Table 2:

Paper Indexing Points
7.1 IEEE 18
72 Q3 SCOPUS 45
73 IEEE 18
7.4 Q2 SCOPUS 60
r75 Q2 SCOPUS 60
76 Q4 WoS 36
Sum of points

The sum of points is 237, also more than required 200 points.

Group /I documents: the candidate presents 27 citations, all of which are visible in Scopus. This
carries 176 points for the candidate, much more than required 100 points.

Group K documents: there is high over fulfillment of the requirements - a total of 474 points
comparing to required 30 points.

2. Assessment of the candidate's pedagogical training and activity

Assistant-professor mag. eng. Petya Tihomirova Petkova demonstrates high pedagogical qualities both
in her direct teaching activities and in her work with students. She is able to present complex theoretical
concepts in a clear, accessible and engaging manner, combining traditional teaching methods with innovative
approaches and modern technologies. Her teaching style stimulates critical thinking and encourages the active
participation of students in the learning process. She pays great attention to individual work with students -
through consultations, supervision of diploma and course theses. So, she is a proven lecturer with a
contribution to the quality of higher education.

3. Main scientific, applied-scientific and applied contributions

The candidate has systematized her contributions in the following main areas: Sensor computer systems,
Computer simulation methods, Remote data exchange, Protection of computer and communication networks
and systems. 22 contributions are listed, 3of which were classified as scientific, 3 as applied-scientific and 16
applied contributions, the most significant of them are as follow:

The contributions in the publications, presented as equivalent to habilitation work in my opinion are
applied-scientific from the point of view of the professional field related to informatics for which the




candidate is applying. Main contributions, related to quality management in electronics using statistics and
artificial intelligence are:

« Research through simulation of new methodologies and approaches for automatic quality
management using artificial intelligence and methodologies for effective machine learning;

» The developed model for automating quality management procedures in a manufacturing process.

« The proposed methodology for predicting the progress and performance of learners in the learning
process to help trainers successfully plan improvements and increase the quality of the learning process.

Applied contributions related to the study and use of machine learning models:

« Applying two ML methods, a list of 15 sufficient indicators for prediction of riskiness of new
vendors for an automotive company is presented and its risk level for the evaluation process.;

« CNN learning framework with sparse cost functions for demonstrating a possible attack that can be
made to a text-based CAPTCHA. Experiments suggest that adding sparsity constraint can improve the
network accuracy and convergence speed.

« The developed conceptual framework model for the application of machine learning and fuzzy logic
in electronics

« The proposed Incremental Learning Method for prediction of the category of the result of a football
match based on publicly available information before the game.

4. Significance of scientific works and contributions

The high number of citations from sources indexed in Scopus (the candidate has 71 citations there and

h-index — 5) and quartiles of the scientific sources where most of the scientific works were published are
important evidences of the significance of the scientific works.

5. Opinions, recommendations and notes

The candidate has extensive experience and significant achievements as a teacher, but she should
participate more actively in research activities: I recommend working on publications in which the
candidate is the first or the only author, as well as participation in national and international scientific
projects. And in the documents for the competition, in my opinion, it was appropriate to have explanatory
material on publications SIR, IF and quartiles. Also, there are technical errors in the numbering of

citations and calculating the points of some publications.
Conclusion

From the presented data, it is clear that the candidate meets the requirements for the academic position
of "Associate Professor", and in some indicators there is a significant over fulfillment of the requirements.
Therefore, I strongly recommend assistant-professor mag. eng. Petya Tihomirova Petkova to take the
academic position of "Associate Professor" in professional field 4.6.”Informatics and Computer Science”,

Scientific Specialty "Informatics and Software Sciences" B

Date: 10.07.2025 JURY MEMBER:

/ Associate prof. T. Ivanova, PhD/




