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1. O61a XapaKTepPUCTUKA Ha HAyYHOMU3CNEA0BaTENCKaTa U HAaYYHONPHMAOXKHATA AEeWHOCT Ha
KaHguaara

HayuHaTa geiHoct Ha r. ac. A-p MNeta NeTkoBa e 0CHOBHO B 06/1aCTTa Ha NPUNOXKHOTO MALIMHHO
o6yueHmne 1 U3KycTBeHUsA UHTeneKT (W), cbe cneumaneH akUEHT BbPXy TAXHOTO UHTErpupaHe B
MHAYCTPUANHOTO MHXEHEPCTBO, ENEKTPOHMKATa, aBTOMaTM3aumATa 1 obpasosaHueTo. Heitnute
u3cnegBaHma  obxsawar  pasHoobpasHuM  obnacTh,  BRMOYMTENHO  NPOU3BOACTBO,
TENEKOMYRUKALMKU, MUKPOENEKTPOHUKA, [0T, poboTuKa 1 Mogenu 3a NpeacTaBAHe Ha 3HaHWA.

KanaupaTkaTa e npenctasuia obLio AeceT Hay4HU CTaTuK, KaTo ueTnpu ot Tax (c Homepa 4.1
4.4) ce NpeACTaBAT KaToO EKBUBANEHT Ha XabunnTaLMOHeH TPYA, @ OCTaHanuTe LeCT ca ¢ Homepa
7.1-7.6.

Cratunte 4.1-4.4 KOAEKTMBHO noguyepraBat TpaHchopmmpaiiaTa pPonA Ha CbBPEMEHHUTE
USUMCAUTENHMN TEXHMKM, 0COBEHO MaLMHHOTO obyueHne (ML) v uskycTBeHMA uHTenexT (Al), B
pa3INUYHM NMPUNOXKHM 061acTu:

e Cratua 4.1 npepnara HOB METOZ, 3@ 3anosBaHe ype3 u3nonisaHe Ha ML 1 CTaTUCTUHECKK
MeTOoAM 33 ONTUMMU3MPAHE Ha YCIOBMUATA 33 €NEKTPOHHU MOAY/N, KaTo MO TO3M HauuH ce
nono6pasaT KaueCTBOTO U HAAEKAHOCTTa B MUKPOENEKTPOHMKATa U 1oT.

e« Crvatus 4.2 anannsupa ML meToan 3a KOHTPO/T Ha Ka4ecTBOTO B NPOU3BOACTBOTO, KaTo
naeHTMdUUMpa PCA B KOMBUHaLMA € 4bA60KO 0byueHne KaTo Han-edeKTUBHUA NOAXOA,.
MocoueHu ca npean3BuKaTencTearta npu obpaboTkara Ha AaHHW B peasiHo Bpeme U
onTUMMU3aUMATA Ha NapameTpu.

e Cratua 4.3 npasu 06CTOEH Npernes Ha NpunoXXexuata Ha ML 1 pasmuTa norunka B
efleKTPOHMKaTa, KaTo noAvyepTasa HapacTBawaTta Posisa Ha HEBPOHHUTE MPEXn 1
obyuyeHuMeTo C NoACK/BaHe.

e CraTua 4.4 pasrnexga npuioxeHueTto Ha ML B 06pa3oBaHMeTo, KaTo AEMOHCTPUPA KakK
NpeACcKasBally MoAenn morar ga nofobpAT NPOrHo3uTe 3a NOCTMIKEHWATA Ha
CTYAEHTUTE ¥ 4a ONTUMMU3NPAT NPOLLECa Ha OLEeHABaHE.




B cBOATa LUANOCT TE€3U HYETUPM TPYAA AeMOHCTPUPAT aganTMBHOCTTa Ha U3KYCTBEHWUsA MHTENEKT U
MaLWHHOTO 0ByyeHue B Pa3IMYHU CEKTOPU, KaTo OTPa3ABaT KaKTo UHTEPAMCUMNANHAPHATA
KOMMETEHTHOCT Ha KaHamaTa, Taka M crnocobHOCTTa 1 fa pellaBa peanHu npobnemu upes
U3UUCTUTENEH UHTENEKT.

CraTunte 7.1-7.6 npoab/KasaTt B CXO4Ha NMPUIOXKHa HAaCO4YeHOCT, KaTo NMOKa3BsaT Kak
UHTENUreHTHM MeToaM 1 noaxoam, 6asrpaHu Ha JaHHKW, MoraT fa nosuwat epeKTUBHOCTTa,
aBTOMaTU3aUMATa M TOYHOCTTa Ha pelueHusn B Pas/INYHN UHOYCTPUM:

e CraTva 7.1 pasrnexkaa onTummsaums Ha noabopa Ha AOCTaBYMLM B aBTOMODMIHNA
CeKTOop 4pe3 usnonssaHe Ha PCA 1 anropuTMu Ha MaLIMHHOTO 0Dy4eHMe KaTo HEBPOHHM
mpexu u Random Forest, ¢ uen ontummnsnpaHe Ha KPL.

e CraTua 7.2 npunara perpecuoHeH aHanus, no-cneLuanHo AnHenHa perpecua, 3a
NpOrHoO3upaHe NOBEAEHUETO Ha ONEePaUMOHHN TPAHCKOHAYKTUBHM ycunsaTtenn (OTA) B
CMOS cxemu, KaTo AeMOHCTpUpa Nose3HOCTTa Ha TO3M NOAX0A B aHasiorosara
E€NEeKTPOHMKA.

e Cratua 7.3 uscnegsa sHepsasaHeTo Ha Robotic Process Automation (RPA) B
TEeNEKOMYHUKALMNUTE, KaTO NOKa3Ba Kak aBTOMaTu3alMATa Ha PyTUHHU NpoLecu
(paKkTypupaHe, NPOBEPKa HA JOKYMEHTU) BOAM A0 NO-BUCOKa ePEeKTUBHOCT M NO-HUCKA
rpeLuKa.

e Cratua 7.4 npencrass mogen Ha onekoteHa (sparse) CNN 3a pa3nosHaBaHe Ha TEKCTOBMU
CAPTCHA, nocturalla no-B1coka TOYHOCT U No-6bp3a CXOAMMOCT, € NOTEHLUMANHN
NMPUNOKEeHUA B KubepcurypHocrTa.

e Cratua 7.5 npegnara HKpemeHTaneH obyyasaly ce mogen cbe softmax perpecus 3a
NpOrHo3mpaHe Ha naxoaa ot GyT6onHM cpewm, KOMBUHMPaRKK NpeaBapuTeiHK AaHHM U
¢daKTopeH aHanu3 3a NOBULIABaHE Ha TOYHOCTTa.

e Cratua 7.6 pasrnex/a NpeLcTaBaHeTo U foruyeckaTa obpaboTtka Ha HeonpeaeneHo
3HaHWe B OHTONOIMMK, KaTo Npeanara MeToam 3a ONTUMU3aLMa Ha M3PasnTeIHOCTTa U
nayucnuTenHata eGeKTUBHOCT UpPE3 ONPOCTABaAHE Ha Mepapxuute B 6asuTe OT 3HaHKA.

My6anKaumMmTe Ha KaHAMAATKATa Ca B MPECTUMKHWU HaYHHW CNIUCaHNUA U MEKAYHAPOLAHM
KOHPEepeHL MK, OKa3BaLLY TAXHATA HayYHa CTOMHOCT 1 aKTYyanHoCT:

e T[leT oT cTaTuuTe ca u3JaaeHm ot Springer, Bkn. B cepunte LNCS 1 LNNS — eaHu oT Hain-
peHomnpaHuTe Gopymu B MHGOPMATHKATa K KOMMNIOTbPHUTE HaYKMU.

+ [iBe nybnukaumm ca B IEEE KoHbepeHLiK, C BUCOKM M3UCKBaHMA 3@ KAYeCTBO U CBETOBHA
BUAUMOCT.

o EpHa cTatua e nybaunkyBaHa B cnucanue Electronics (MDPI), nnaekcuparo 8 Web of
Science (Q2) ¢ umnakT dpaKkTop 2.6.

» Epna nybnukauwms e BKIOUEHA B MexayHapoaHaTta KoHpepeHuua SpliTech — ytebpaeH
dopym B 06n1acTTa Ha UHTENTUTEHTHUTE U YCTONYMBU TEXHONOTUN.

o TllocnepHaTa ctatua e nybnurysaHa B International Journal on Information Technologies
& Security, 38 KOWTO CbLLecTBYBAT AaHHW 3a SIR v IF.




CornacHo 3PACPE (3aKoH 3a pa3suTie Ha akafgeMnuHusa cbeTae B Penybauka buarapus),
MUHUMANHUAT M3MCKyem 6poit TOUKKM OT ny6inKaLmm 3a 3aemaHe Ha [A/TbKHOCTTa ,, A0LEeHT B
obnact 4.6 ,MHpopmaTUKa U KOMMIOTBPHU Haykn“ e 300 Touku (100 TouKM OT XxabnnnTaumnoHeH
TpyA v 200 TOUKK OT OCcTaHanuTe Nnybankaumm). ToukuTe ce NPUCHKAAT, KaKTo CleABa:

e 75/60/45/ 36 To4uku 3a cnucaHua, uHaexkcupanmn 8 Web of Science (Q1/Q2/Q3/Q4),
* 30 To4Ku 3a cnucanHma cbe SIR,

e 18 Touku 3a nybavKaumm B Apyry uHaexkcupanu 6asu gaHuu (Hanpumep Zentralblatt, IEEE Xplore,
ACM DL).

Bb3 OCHOBA Ha TE3¥ KPUTEPMM M3uncaABam, e oblumaT 6polt ToUKK Ha KaHauaaTa e 330, KoeTo
HaABWiIaBa MUHuManHus npar. MogpobHoTo pasnpeseneHune e cnefHoTo:

Cratma  MacTto Touku
4.1 33rd Int. Scientific Conference Electronics, IEEE {SJR 0.176) 30
4.2 LNNS, Springer (SJR 0.166) 30
4.3 Electronics, MDPI (IF 2.690, Q2 — Web of Science) 60
4.4 LNNS, Springer (SJR 0.166) 30
7.1 SpliTech 2023 (SJR 0.144) 30
7.2 CCIS, Springer (SJR 0.290) 30
7.3 TELECOM 2020, IEEE (SJR 0.146) 30
7.4 LNCS, Springer (SJR 0.320) 30
7.5 LNCS, Springer (SJR 0.320) 30
7.6 IJITS 2025 (MocoueHo cbe SIR u IF cnopea Google Al Overview) 30
Obuwo 330

[3abenexka: MHaeKcaumaTa Ha cTaTvA 7.6 € LOHAKbAE HesCHa — cropes, Ha/IMuHKM AaHun Web of
Science e npeKkpaTWn WHAEKCUMPAHETO Ha CMUCAHMETO, HO B HAAMYHW OHMAWH WU3TOYHULM
(nanpumep Google Al Overview) ce Noco4sa, Ye CNMUCAHUETO MMa KakTo SIR, Taka M UMMAKT
dakTop. C ornej, Ha Tasn HEONPEAENEHOCT e NPUCBOEH KoHcepBaTuBeH 6poi oT 30 TouKK.|

B 3aKNIoueHMe, HayyHUTe U3CNeABaHUA Ha KaHAWAaTKaTa AeMOHCTPMPAT WMPOKOOBXBaTHO U
3HAYMMO MPUIOKEHME Ha MAWWHHOTO OOyYyeHWe W W3KYCTBEHMA WHTENEKT B Pas/iMuHu
npakTUuecKn obnactu, ny6/MKyBaHU ca B aBTOPUTETHU HAayYHW U3aHMA U OTrOBaPAT Ha BCUYKM
KOMMYECTBEHM W KaudeCTBEHM W3UCKBAHMA 33 akajemuuHaTa gabsKHocT. [bnbouunHata,
MHTEPAMCUUMIMHAPHUAT NOAXOA M OPUTMHaNHOCTTa Ha paboTtaTa noTBbpXAaBaT, Ye 4-p Mets
MeTkoBa € Hamb/HO KBanuduUUMpaHa 3a 3aeMaHe Ha J/TbKHOCTTa ,40UeHT” B NpodecoHanHo
HanpaBneHue ,MHPOPMaTHKa M KOMMIOTbPHU HAayKn“.




2. OueHKa Ha negaroryyeckara NoAroToBKa M AeWHOCT Ha KaHAnAATa

KaHampaTkaTa MMa 3HauMTeneH npenogasatenckv onut B TexHuueckna yHusepcnteT — Codus,
KaTo e BOAMAA NEKUMM MO AMCUMMNMHM KaTo: ,EnekTpoHHo ynpasneHue”, ,BupTyantu
MHCTPYMEHTM B efleKTPoHMKaTa”, ,KommioTbpHa rpaduka u amnsailH B MHGOPMaLMOHHUTE
TexHonornu”, ,NpunoxHa KOMNTbpHa rpaduka”, ,Myntumeaua n ocHoBu Ha yeb amsaiiHa“ v
,TpaBeH pexum Ha uHbopmaLoHHUTe npecTbrieHna”. Tasm pasHoobpasHa NpenoAaBaTencka
DeVHOCT [OoKasBa OT/IMYHA NefarorMyecka MoAroToBKa M cnocobHOCT 3a npenofaBaHe Ha
VHTEPANCUMIIMHAPHU U BUCOKOTEXHOMOMMYHM Kypcose. OCBeH TOBa HelHaTa Hay4yHa 4elHOCT
noKa3Ba rOTOBHOCT 3@ BOJEHE Ha KypCOBE OT BMCOKO HUBO B 06/1aCTV KaTO M3KYCTBEH MHTENEKT,
MaLUKHHO 0byyeHue 1 aBTomaTtusauua B MHGopmaTmKara.

3. OCHOBHM Hay4YH1 U HAYYHONPUIONKHU NPUHOCHK

B O6WM /IMHUM CNOLENAM BWXKAAGHETO Ha KaHAMAaTKaTa OTHOCHO HEWHUTE HayyHW W
Hay4YHOMPUNOXKHN MPMHOCK, KaTo TO € B CbOTBETCTBME C aHanu3a Ha AeceTTe npeacTaBeHu
nybnukauymm (ctatuu 4.1-4.4 w 7.1-7.6), HanpaBeH B HACTOALLOTO CTaHOBWLLE. Heitnute
M3cnefBaHuA Ca HaCOYEHM KbM MPUIaraHeTo Ha MallMHHO obyyeHne 1 N3KYCTBEH MHTEJIEKT 33
peliaBaHe Ha MPaKTMYEeCKy npeau3BUKaTencrtsa B obnactute eNEKTPOHWKA, NPOU3BOACTBO,
aBTOmartusauma 1 obpasoeanue. Cpes HaydyHUTE U HayYHONPWIOXKHM MPUHOCK Ce OTKpoABaT
pa3paboTBaHETO Ha CUMYNALMOHHK METOAM 33 ONTUMM3ALLMA Ha NPpOoLLeCUTE Mo 3anoABaHe C HOBU
[,06aBKM, aBTOMaTM3aLMATA HA KOHTPO/IA Ha KauyecTBOTO 4pe3 WU, KakTo 1 npeacKasBaHeTo Ha
pesyntatute oT obyueHueTo Ha cTyaeHTM ¢ uen nogobpasaHe Ha ydebHua npouec. Kbpm
NPUHOCUTE CNaAaT KOHLENTyaNHa pPamKka 3a MHTerpuMpaHe Ha malunHHO obyyeHve u pasmura
NOTUKa B eneKTpoHKuKaTa, mogeny, 6azvpanu Ha JaHHK, 3a YNPaBAEHWE Ha KAYeCTBOTO, KaKTO U1
MEeTOZ0/I0rMK 33 MpPOorHo3upaHe Ha yyebuute pesyntatn. OT NpWUIOMKHA T/iegHa TovKa ca
Cb34afeHU MHCTPYMEHTM 33 OLEHKAa Ha [JOoCTaBuMuyu B aBToMObwiHaTa uHAyCTPUA,
npeacKkasBallyM  MOZenvM 3a  aHanoroBM  €/IeKTPOHHM  CXemK,  aBTomaTm3auma  Ha
TENeKOMYHMKALMOHHM npouecn 4pe3 RPA, KakTto M Moaxoau € MalnHHO obyyeHue 3a
pasnosHasaxe Ha CAPTCHA 1 aHanus Ha cnopTHU cbbutus.

KaTo uano HeitnaTta paboTa yCnewHo cBbp3Ba TEOPMATA Y NPaKTMKaTa, Npeanaraiku MHOBaTUBHU
pelienun, 6a3MpaHm Ha U3KYCTBEH MHTENEKT, B peauLa obnactu.

4. 3HaUMMOCT Ha NPUHOCUTE 32 HayKaTa M NPaKTUKaTa

MpeacraseHUTe PesyaTaTM MMAT BUCOKA HayyHa CTOMHOCT M MpPaKTUYECKa MPUAOXKUMOCT. Te
JIONPUHACAT 3a MHTerpaumaTa Ha Al u ML B peanHu uHaycTpuaniun n obpasosaTteniHu npouech,
npegnarankm  MHOBATMBHM W ePEeKTUBHM  pEeLlIeHMA  Ha  aKTyaJlHW  TeXHO/IOTMYHM
npeaunsBuKkaTencrea. MBCHGABaHMﬂTa Ca uHTepguCuUUnIUHapHu U OTrOBapAT Ha CbBpemeHHnTe
TeHAeHLUN B aBTOMATU3ALUATA U UHTEIUTEHTHUTE CUCTEMMN.




5. KputuuHmn 6enexkm n NpenopbKu

HAMaM CbLLECTBEHO KPUTUUHM 3abeneskkn. bbaelun nscnegsaxma brxa moriv 4a ce Bb3nonssat
OT No-3a4bN6OYEHO Npoy4BaHe Ha TexHUKUTE 3a OBACHMM W3KyCTBeH MHTenekT (XAl), ¢ uen
noBMLWaBaHe Ha NPO3PayHOCTTa M [LOBEPWETO B NPWUIOKEHUATA Ha MallMHHOTO 0byueHwe,
ocobeHo B 0b6nacTTa Ha 06pa30BaHMETO M CUCTEMUTE 33 B3EMaHe Ha pelleHus. PaslnpaBaHeTo
Ha M3MON3BAHETO Ha AaHHM B peanHo Bpeme W afanTUBHU MOAeNn Ha obyyerune bu 3acununo
olLLe roBeye NpaKTMHecKaTa 3HaYMMOCT Ha HeliHaTa paboTa. JoNb/IHUTENHOTO CbTPYAHUYECTBO C
WHAYCTPUANHKU NapTHLOPU BU YBEINYWIO NPUNOKHATA CTOMHOCT Ha pesyaTatuTe.

3AKIONEHUE

[O-p TMeta Tuxomuposa [leTKoBa OTroBaps Ha BCUMYKM HAUMOHANHM ¥ UHCTUTYUNOHANHU
M3NCKBAHWA 33 3aeMaHe Ha aKaJeMUUYHaTa AJTbKHOCT ,, A0LEHT” B NpodeCHOHANHO HanpasieHue
4.6 ,IHbOpMaTHNKa 1 KOMMIOTbPHM HAYKN", BKAOYMTENHO Heobxoaummna MuHnumym ot 300 Touku
OT HayyHu nybauKauuu 1 usnckyemua 6poit uuTMpaHusa. HeMHUTE HayyHW MOCTUXKEHUA ca C
BUCOKa TeOpeTWdHa M MPWIOXKHA CTOMHOCT, @ NpenofaBaTeNCKMAT M ONWUT NOTBbPXKAABA
rOTOBHOCTTa M 33 Ta3u No3nLmA.

Ha 6a3aTa Ha mpencTaBeHMTe PE3yATaTM M LANOCTHATAa HayyHa M nejarorMyecka AenHocT
npenopbusam A-p Mets Tuxomuposa lMeTkosa Aa 6bae n3bpaHa 3a akaAeMWUYHATa A/IbXKHOCT
,JouenT” B 06nacT 4.6 ,MHbOPMATMKa ¥ KOMMIOTbPHM HayKn".

Data: 26 tonn 2025 r. YJTEH HA YPUTO:
/ nou. a-p Credan dununos /




OPINION

by
Associate Professor Dr. Stefan Mihailov Filipov,
Department of Informatics,
University of Chemical Technology and Metallurgy

on
a competition for the academic position of "Associate Professor” in the field 4.6 Informatics and
Computer Science,
announced in the State Gazette, issue 28 of 01.04.2025,
with candidate Dr. Petya Tihomirova Petkova, Chief Assistant Professor at the Technical College
— Sofia, Technical University — Sofia, Department of Electronics and Electropower Engineering.

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

The research work of Chief Assistant Professor Dr. Petya Petkova lies primarily in the field of
applied machine learning and artificial intelligence, with particular emphasis on their integration
into industrial engineering, electronics, automation, and education. Her work spans diverse
domains, including manufacturing, telecommunications, microelectronics, 10T, robotics, and
knowledge representation.

In total, the candidate has presented ten scientific articles, four of which (numbered 4.1-4.4) are
submitted as a substitute for the required habilitation thesis. The remaining six articles are
numbered 7.1-7.6.

Articles 4.1-4.4 collectively highlight the transformative role of advanced computational
techniques, especially ML and Al, in a variety of applied fields.

e Article 4.1 proposes a novel soldering method using ML and statistical tools to optimize
conditions for electronic modules, thereby improving quality and reliability in
microelectronics and loT.

e Article 4.2 evaluates ML methods for quality control in manufacturing, identifying PCA
combined with deep learning as the most effective approach. It also addresses
challenges in real-time data handling and parameter tuning.

e Article 4.3 presents a comprehensive review of ML and fuzzy logic applications in
electronics, identifying emerging trends in loT, robotics, and control systems and
emphasizing the increasing relevance of neural networks and reinforcement learning.

e Article 4.4 explores ML’s potential in education, demonstrating how predictive models
can improve student classification and learning outcome predictions, thus enhancing
assessment processes.




Together, these four works showcase the adaptability of Al and ML across distinct sectors,
reflecting both the candidate’s interdisciplinary competence and her ability to address real-
world problems through computational intelligence.

Articles 7.1-7.6 continue in a similar applied direction, illustrating how data-driven
methodologies and intelligent systems can improve efficiency, automation, and decision-making
across various industries.

¢ Article 7.1 optimizes supplier selection in the automotive sector using PCA and ML
algorithms such as Neural Networks and Random Forest to optimize KPIs.

o Article 7.2 applies regression analysis, particularly linear regression, to predict the
behavior of operational transconductance amplifiers in CMOS circuits, highlighting its
utility in analog electronics.

e Article 7.3 explores Robotic Process Automation (RPA) in telecom, demonstrating
improvements in cost, efficiency, and error reduction through task automation.

s Article 7.4 introduces a sparse CNN model for solving text-based CAPTCHAs, achieving
improved accuracy and convergence, with potential for broader security applications.

s Article 7.5 presents an incremental learning model using softmax regression for football
match outcome prediction, combining pre-match data and factor analysis to achieve
useful forecasting accuracy.

+ Article 7.6 addresses ontology reasoning under uncertainty, proposing methods to
optimize expressiveness and computational cost by simplifying knowledge base
hierarchies and improving reasoning speed.

Collectively, these articles reflect the candidate’s expertise in combining machine learning with
automation, analytics, and knowledge representation, tackling complex problems across a variety
of domains such as automotive, telecommunications, cybersecurity, sports analytics, and
semantic technologies.

The ten articles are published in a mix of prestigious journals and reputable international
conference proceedings, indicating both scientific rigor and relevance.

e Five of the articles are published by Springer, including in the Lecture Notes in Computer
Science (LNCS) and Lecture Notes in Networks and Systems (LNNS) series—well-regarded
in the fields of computer science and applied informatics.

o Two articles appear in IEEE conference proceedings, which are known for their high
academic standards and global visibility in electronics, telecommunications, and
computing.

* One article is published in the journal Electronics (MDPI)}, which is indexed in Web of
Science (Q2) and has an impact factor of 2.6, reflecting solid international recognition.

e One article appears in the SpliTech International Conference, a notable forum for smart
and sustainable technologies, with prior inclusion in SCImago Journal Rank (SIR).

» The final article is published in the International Journal on Information Technologies &
Security, which according to Google Al Overview has both an SIR and ISl Impact Factor.




According to the ZRASRB (Bulgarian Academic Career Development Act), the required minimum
for the position of Associate Professor in the field 4.6 Informatics and Computer Science is 300
points from publications—100 points from the habilitation equivalent and 200 points from other
scientific works. The points are awarded as follows:

e 75/60/45/ 36 points for journals indexed in Web of Science (Q1/Q2/Q3/Q4),

s 30 points for journals with SIR,

¢ 18 points for publications in other indexed repositories (e.g., Zentralblatt, IEEE Xplore,
ACM DL).

Based on these criteria, | calculate the candidate’s total to be 330 points, exceeding the minimum
threshold. The detailed breakdown is as follows:

Article  Venue Points
4.1 33rd Int. Scientific Conference Electronics, IEEE (SJR 0.176) 30
4.2 LNNS, Springer (SJR 0.166) 30
4.3 Electronics, MDPI (IF 2.690, Q2 — Web of Science) 60
4.4 LNNS, Springer (SJR 0.166) 30
7.1 SpliTech 2023 (SIR 0.144) 30
7.2 CCIS, Springer (SJR 0.290) 30
7.3 TELECOM 2020, IEEE (SJR 0.146) 30
7.4 LNCS, Springer (SJR 0.320) 30
7.5 LNCS, Springer (SJR 0.320) 30
7.6 JITS 2025 (Listed with SJR and IF by Google Al Overview) 30
Total 330

[Note: Article 7.6 is somewhat uncertain in indexing status—Web of Science has reportedly
discontinued the journal, but available online sources (e.g., Google Al Overview) claim it has both
SJR and an impact factor. Given the ambiguity, a conservative score of 30 points has been
assigned.]

In conclusion, the candidate’s research demonstrates a broad and impactful application of
machine learning and Al across multiple practical domains, is published in credible venues, and
meets all quantitative and qualitative requirements for the academic position. The depth,
interdisciplinarity, and originality of the work confirm Dr. Petya Petkova's strong qualification for
the position of Associate Professor in the field of Informatics and Computer Science.




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

The candidate has accumulated substantial teaching experience at the Technical University,
having delivered lectures in a wide range of disciplines, including Electronic Control, Virtual
Instruments in Electronics, Computer Graphics and Design in Information Technologies, Applied
Computer Graphics, Multimedia and Fundamentals of Web Design, and Legal Regime of
Information Crimes. This broad teaching portfolio demonstrates not only her pedagogical
preparedness but also her ability to engage with both technical and interdisciplinary subject
areas. Furthermore, the nature of her research work—particularly in applied machine learning,
automation, and intelligent systems—indicates that she is well-equipped to teach advanced
courses in areas such as Artificial Intelligence, Machine Learning Applications, Data-Driven
Systems, and Automation in Informatics.

3. Main scientific and applied science contributions

| generally agree with the candidate’s summary of her scientific and applied contributions, which
is consistent with the analysis of the ten presented publications (articles 4.1-4.4 and 7.1-7.6) in
this review.

Her research focuses on applying machine learning and artificial intelligence to practical
challenges in electronics, manufacturing, automation, and education. Scientific and applied
science contributions include the development of simulation-based methods for optimizing
soldering processes with new additives, automating quality control using Al, and predicting
student performance to improve training outcomes. The contributions involve a conceptual
framework for integrating ML and fuzzy logic in electronics, data-driven models for quality
management, and methodologies for performance forecasting in education. Applied results
include tools for supplier evaluation in the automotive sector, predictive modeling of analog
circuits, telecom process automation via RPA, and machine learning approaches for CAPTCHA
recognition and sports analytics.

Overall, her work effectively bridges theory and practice, offering innovative, Al-based solutions
across multiple domains.

4. Significance of contributions to science and practice

The candidate’s research demonstrates clear scientific relevance and practical applicability. Her
contributions advance the integration of machine learning and artificial intelligence into real-
world domains such as electronics manufacturing, education, and automation. The proposed
models and methodologies address current technological challenges, offering innovative, data-
driven solutions with potential for implementation in industry and fraining environments. Her
work is timely, interdisciplinary, and aligned with the growing demand for intelligent systems
across sectors, thus contributing meaningfully to both academic research and applied practice.




5. Critical notes and suggestions

While the candidate’s work is thorough and well-aligned with current technological needs, future
research could benefit from deeper exploration of explainable Al (XAl) techniques to enhance
transparency and trust in machine learning applications, especially in education and decision-
making systems. Additionally, expanding the use of real-time data and adaptive learning models
would further strengthen the practical relevance of her work. Collaboration with industry
partners on applied case studies could also enhance the real-world impact of her research.

CONCLUSION

Dr. Petya Tihomirova Petkova meets all national and institutional requirements for the academic
position of Associate Professor in the field 4.6 Informatics and Computer Science, including the
required minimum of 300 points from scientific publications and the necessary number of
citations. Her research has both theoretical and applied significance, and her teaching experience
confirms her readiness for this position.

Based on the presented results and her overall scientific and pedagogical work, | recommend that
Dr. Petya Tihomirova Petkova be appointed to the academic position of Associate Professor in the
field 4.6 Informatics and Computer Science.

Date: 26 July 2025 MEMBER OF THE JURY:

/ Associate Professor Dr. Stefan Filipov /




