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"CTAHOBHUIIE

BBPXY AUCEPTAIIMOHEH TPy 3a IpUI00UBaHe Ha 00pa3oBaTeliHa U HAay4Ha CTEMeEH ,,JJokTop” B
o6nacT Ha BUCHIE 06pa3oBanue ,,TeXHUYECKH HAYKU®, TPO(ECHOHATHO HAPABIEHHE 5.2
»EJIEKTPOTEXHUKA, EJIEKTPOHMKA ¥ aBTOMAaTHKa", Hay4Ha crieuanHocT “EnexTponusanus”

Aemop na oucepmayuonnus mpyo: mar. uex. Jumursp Vimes Wmues, JIOKTOPaHTCKO
yuwnuige, @DakyaTeT 3a TEPMAHCKO HH)XXEHEPHO OOyYeHHe M IPOMMILIEH MEHHKMBHT,
Texuuuecku ynusepcuret — Cobus

Tema na oucepmayuonnua mpyo: ,METOJU U CPEJCTBA 3A OIITUMU3UPAHE HA
[TPOU3BOAUTEIIHOCTTA HA BIPAJEHNU CHCTEMHU 3A PA3IIO3HABAHE HA
EJIEKTPOHHU OTIIAABLIA“

Unen na nayuynomo cypu: npod. a-p umx. Mimamen Cromnos Munymes, TexHHYeCKH
yHusepcutet — Codust

Tema m aKTyaTHOCT HA IMCEPTAMUOHHUS TPYN

B Hayuno oTHOIIEHHME aKTyalHOCTTa Ha HM3CJEABAHMATA HA HOKTOPAHTA Ca HACOUECHHM KBM
pa3pabOTBaHETO Ha HOBM TEOPETHYHH M NPAKTHYECKU 3HAHHA 32 Ne(MHHpaHE Ha IpobieMa C
€NEKTPOHHUTE OTHAJbIH, KaKTO M H3IOI3BAHETO Ha BrpaJeHH CHCTEMH 3a pas3lo3HaBaHE Ha e-
OTHagbUM W aBTOMATHYHO CHOMpPaHEe Ha JaHHH 32 TAX. CBIIHOCTTAa HA TO3H IPOGIEM € B JIMIICATa
Ha €IHO3HAYHM e(EKTHBHU PEIICHNS 1 HEOOXOAUMOCTTA OT ThPCEHE HA TAKMBA.

B®3 ocHOBa Ha Ipe/CTaBEeHH M3BOAM 32 PELICHH W HEpelleHd NpobiaeMu B JeUHEpAaHATA
o6nacT Ha Temara € GopMyIHpaHa KOPEKTHO L€ITa Ha AUCEPTAMOHHATAa paboTa, a CHIO TaKa H
3a7a4nTe, CHOTBETCTBAINM HAa IOCTaBEHATa IeN. AKTYyaJJHOCTTa Ha H3CIEIBAHETO CE€ CHCTOM B
POYyYBaHETO, 00OCHOBABAHETO U Pa3paGOTBaHE HAa METOAONOTHYHM PEINECHHUS 33 ONTUMM3MpPAHE HA
IPOU3BOUTEIIHOCTTA Ha BIPAJICHUTE CHCTEMH 32 PAa3[03HABAHE HA EIEKTPOHHH OTIAIbI. J

B Hay4HO-TIPHIOKHO OTHOIIEHWE BB3 OCHOBA HA TEOPETHMYHOTO SAPO HA AMCEPTALMOHHUS
TPYZ Ca MPEATOKEHA METOIHU U CPEICTBA 33 ONTUMHU3MpPaHEe Ha MPOU3BOMUTEIIHOCTTA Ha BIPAJICHH
CHCTEMM 32 DaslO3HABAHE HA EICKTPOHHH OTHANBLUM H Ca NPHIOKEHH BBPXY ACHCTBUTEIHA
cucrema. ToBa MU 1aBa OCHOBAaHHETO Ja TBHPAS, Y€ TeMara € CbBPEMEHHA M aKTyallHa, a camara
AMCepTaIOHHAaTa paboTa e ¢ peaHa el U 3aJ1a4H.

CreneH Ha o3HaBaHe ChCTOSIHHETO HA MpoGeMa

bubmmorpaduynara cnpaBka o0xBama 146 nuTepaTypHH H3TOYHMKA, KaTo OT TAX 83 ca Ha
NaTHHALA ¥ 63 UHTEPHET M3TOYHMKA. ABTOPBT TBOPHYECKH CE € 3aIl03HAN C TOJIAM CIEKTHD OT
JIUTEPaTypPHH H3TOYHMIIM, IIOCBETEHM Ha DPa3MIIeXKJaHHs NpoOsieM, Kato 26 OT HM3TOYHHMIIUTE Ca
npeau 2015r. IlocouenuTe nuTEpaTypHM H3TOYHWIM Ca H3NON3BAHM HOAXOIANIO HE CaMO B
0630pHaTa 4YacT, a U NpPH H3CICABAaHE HA CTPYKTYpaTa, NETAMIMTE M TEOPETHUHUTE EIEMEHTH.
JluteparypHOTO IpOy4YBaHE € IPSKO CBHP3AHO C TeMara Ha AMCEPTAIMATA, KOETO € MO3BOJIMIO Ha
IOKTOpaHTa Ja (opMyiIHpa MpaBUIHO oGNIACTTa Ha AWCEpTAalMOHHAra paboTa, a CBIIO Taka A3
HanpaBU M3BOJAM 33 PEIICHH U HEPElIeHH NpoOieMH CHOTBETCTBAIIM HA IOCTaBeHara Ien. Tasu
R00pa MHGOPMHUPAHOCT MU J[aBa OCHOBAHHUE /id CMATaM, 4€ U3XOJHUTE TOCTAHOBKH, BH3IIPHETH OT
aBTOPBT MOrar Ja AajaT BEpPEeH OTrOBOP Ha IOCTaBeHATa LEN M 3aJaYd Ha OUCEPTAllMOHHATa
pabora.
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Meroauka Ha u3cJaeaBaHe H ChOTBETCTBHE C MOCTABEHATA LeJI M 32249 HA

AUCePTANMOHHHSA TPYA

IIpencTaBeHMAT MUCEPTALMOHHMSA TPYX CHABP)KA OCHOBHUTE YacTH HA €HO LAIOCTHO
H3CIIE/BaHE Ha MOCTaBeHarTa 3afa4a. HamnpaseH e 3aap1004eH aHANH3 Ha U3BECTHUTE IIOAXOAU U €
NPE/UIOKCHO HOBAaTOPCKO pElIEHHME Ha npobineMa. B nmcepranpoHHMsS TPyX AOKTOPaHTET €
U3M03Bal TEOPETHYHH M E€KCIEPHMEHTAIHM METOAM, YacT OT KOHTO ca Pa3paldOTEeHH OT HEro.
[pennoxeHUAT MOAXOA, CH3AAJCHUTE DPELICHHS M pa3pabOTEeHWTE aIrOpuTMH 3a OIEHKA ca
CKCICPUMCHTAIHO TpoBepeHH. OueHABaM H30paHUTE OT aBTOpPa METOJOJOTHYHHM TOAXOAH H
CpeICTBa 3a MPAaBWIHKM M CHOTBTCTBALIM HAa IOCTaBEHATa IEN M 3afa4d, KaKTO M IPOBEJCHHTE
U3CIECIBaHUA.

IIpunocu Ha AMCEPTALMOHHUS TPYA

[IpemMaM IpeACTaBEHUTE OT JOKTOpPAHTA IIPeTeHIWH 32 NPUHOCH C HAYYHO-TIPHIONKEH H
npuiioxeH xapakrep. CunraM, 4ye AUCEPTAIMOHHHS TPYJ W HETOBHUTE IPUHOCH Ca JIMYHO JEN0 Ha
aBTOpa. YOEXIEHHETO MU B TOBA OTHOIICHHE Ce TPay Ha BIIEYATIEHHS OTHOCHO €KCIIEPUMEHTHTE,
OT MpEJCTaBeHHs B OCHOBHMA TEKCT M IPHJIOKCHHUATA aBTEHTHYCH HM3CIIEIOBATEICKHA MaTepHall.
XapakTep Ha NPUHOCHTE OTHACAM KbM (POPMyIMpaHE Ha HOBH IIOAXOAHM, ChH3/JaBaHE HA HOBH
knacuukanuy. CMaTaM, de IOCOUCHHTE NPUHOCHY PE3YNTaTH B JMCEPTALIHOHHUS TPy Ha Mar.
urK. JlumuTep Mmues ca cucreMaTHdHO OOeIMHEHH, JOCTATHYHO 3HAYAMY M BATHIHH KaKTO 32
HayKara, TaKa ¥ 34 HEXXKCHEpHA peaTi3alusl.

IMy6auKanuy U DHTHPAHUS HA MyGIHKALMN 10 AUCEPTAMMONHHS TPY/

[Tybnukanuure ca B o0nacTra Ha KOHKypca. OCHOBHHTE PE3y/TaTd OT AMCEPTALUATA Ca
OTPa3eHH B INECT MyONWKAlMM, IBE Ca CAMOCTOATENIHH M OCTAHAINTE CBBMECTHO C HAYYHMS
peKoBOAMTEN. JIOKIAABaHH Ca HA MEXTYyHapoOAHM HaydyHH ¢opymu B Bearapus. Uerupu ot
CTaTUMTE Ca MHAEKCUPaHU B Scopus.

OTr Tesu mnybnuKanuM M CBBP3aHUTE C TAX pa3pabOTKH MOXe Ja ce ChIU 32
HAayYHOM3CJICOBATEICKA JEHHOCT Ha AOKTOpaHTa M MOXE Ja Ce JaJe BHCOKa OOINa OIEHKA.
AxTuBHATa pONA HA Mar. uHX. JJuMutsp Mives B Te3u nyGnukanuu He Oyau ChMHEHHE. ‘

MHeHuS, TPENOPHLKHU H 0eIeKKH

OO0moTo My BHEYaTIEHHE €, Y€ MarepHajuTe Ca NOJArOTBEHH CTApAaTENHO U CHIVIACHO
M3HCKBaHMATA HA HOPMAaTUBHMTE JNOKYMCHTH. HsiMaM chiecTBeHHM 3a0eiexKu, a caMoO TaKdBa C
PENAKINOHCH M TEXHHYECKH Xapakrep. IIpomycku o ohopMsSHETO — IBIHO MOSCHABAHE B TEKCTA
Ha ceKpamenus ( EEE Scrp. ; EACO 6¢1p.), KOMTO Bede ca B CIHCHKA ChC CHKPAIEHMATA U
akpoHuMHUTE U 06patHO TakuBa (IT 4cTp.), KOUTO HE Ce MOACHSBAT HUTO B TEKCTA HUTO B CIIHCHKA.

3aki0ueHne

Cuutam, 49e noxydenute ot Mar. umx. Jumursp Minnes iues pe3yiraTu ca OPUTHHATHH U
HAa'bJIHO CBHOTBETCTBAT HA M3MCKBAHHMATA 3a JAUCEPTAllMOHEH TpPyX 3a OpuUAOOMBaHEe Ha
o0pasoBaTe/lHaTa M HaydHa cremeH ,J{okrop". PaspaGoTkure B JHCEpTaNMATa Ca OMNHCAHH
KOMIIETEHTHO ¥ B HEOOXOAMMATA ITbIIHOTA, U3BOJUTE U 3aKIIOUEHUATA Ca MHOTO J00pe TIOCTPOEHH
H apryMeHTUpaHu. JIOKTOpaHTsT € mokpui u3uckBanusd Ha TY-Codusi.

[onydeHuTe B JUCEPTALMOHHMA TPYX HAYYHO-TIPUIONKHM M TIPWIOKHHM IIPHHOCH,
JAEMOHCTPHPAHUTE BHCOKO O0pa30BATEHO HUBO U HATPYNAH TEOPETHYECKH M H3CIIEIOBATEICKH
ONHUT C IMOCTHIHATH M MPAaKTUYECKM PE3ylTaTd B €IHA aKTyalHa Hay4yHa o0JacT, MU JaBaT
AOCTaTBYHH OCHOBaHHUA yOEJEHO Ja IpenopbyaM Ha YBaXKaeMOTO JKYpPH Ja TIPUCHAM Ha Mar. HHX.
Humutbp Wnues Wnues obpasosarenHara u HayuHa creneH ,,JIOKTOp® B o6nacTra Ha BHCIIE
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o0pazoBanue ,,TexHHYecKH Hayku'‘, NpodecroHaIHO HampasieHue 5.2 ,EnekTpoTexHuka,
" eJICKTPOHMKA M aBTOMATHKa*, Hay4YHa crienuanHocT “EnexrpoHusamus’.

Hara: 21.09.2024r YIEH HA XYPUTO: k/\-'l, )
rp. Codus ( mpod. n-p urx. Minages Munymies)
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STATEMENT

on a dissertation work for the acquisition of an educational and scientific degree "Doctor" in the
field of higher education 5. Technical Sciences, professional direction 5.2. Electrical engineering,
electronics and automation, Scientific specialty: Electronization

Dissertation author: M.Sc. Dimitar Iliev Iliev, Graduate School, Faculty of German
Engineering and Industrial Management, Technical University Sofia

Dissertation Topic: ,METHODS AND TOOLS FOR OPTIMIZING THE PERFORMANCE
OF EMBEDDED SYSTEMS FOR ELECTRONIC WASTE RECOGNITION*

Member of the scientific jury: Prof. Dr. Ing. Mladen Stoilov Milushev, Technical University
Sofia

Topic and Relevance of the Dissertation

In a scientific sense, the relevance of the PhD student's research is aimed at the development
of new theoretical and practical knowledge to define the problem with electronic waste, as well as
the use of built-in systems for recognizing e-waste and automatically collecting data about it. The
essence of this problem lies in the lack of unambiguous effective solutions and the need to search
for such.

Based on the presented conclusions about solved and unsolved problems in the defined area
of the topic, the aim of the dissertation is correctly formulated, as well as the tasks corresponding to
the set goal. The relevance of the research lies in the investigation, justification and development of
methodological solutions to optimize the performance of embedded electronic waste recognition
systems.

In a scientific-applied sense, based on the theoretical core of the dissertation work, methods
and tools for optimizing the performance of embedded electronic waste recognition systems have
been proposed and applied to an actual system.

This gives me grounds to claim that the topic is contemporary and relevant, and the
dissertation itself has a realistic aim and objectives.

Degree of knowledge of the state of the problem

The bibliographic reference comprises 146 literature sources, of which 83 are in Latin and 63
Internet sources. The author has creatively consulted a wide range of literature sources dealing with
the issue at hand, with 26 of the sources pre-dating 2015. The literature sources cited have been
used appropriately not only in the overview section but also in the examination of the structure,
details and theoretical elements. The literature survey is directly related to the dissertation topic,
which has allowed the PhD student to correctly formulate the dissertation area and also to draw
conclusions about solved and unsolved problems corresponding to the stated objective.

This good information gives me reason to believe that the starting positions adopted by the author
can give a true answer to the set goal and tasks of the dissertation work.

Research methodology and compliance with the set goal and tasks of dissertation work
The presented dissertation contains the main parts of a comprehensive study of the set task. A
thorough analysis of the known approaches is made and an innovative solution to the problem is
proposed. In the dissertation the doctoral student has used theoretical and experimental methods,
some of which were developed by him. The proposed approach, designed solutions and developed
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evaluation algorithms have been experimentally verified. I evaluate the methodological approaches
and tools chosen by the author as correct and relevant to the set goal and objectives, as well as the
research conducted.

Contributions of the dissertation work

I accept the claims for contributions of scientific and applied nature presented by the PhD
student. I consider the thesis and its contributions to be the author's personal work. My conviction
in this respect is based on impressions concerning the experiments, the authentic research material
presented in the main text and the appendices. The nature of the contributions I refer to the
formulation of new approaches, the creation of new classifications I believe that the mentioned
contributions in the dissertation work of M.Sc. Dimitar Iliev are systematically integrated,
sufficiently significant and valid for both science and engineering implementation.

Publications and citations of publications on the dissertation work

The publications are in the field of the competition. The main results of the dissertation are
reflected in six publications, two are independent and the rest jointly with the supervisor. They have
been reported at international scientific forums in Bulgaria. Four of the articles are indexed in
Scopus. From these publications and related developments, one can judge the PhD student's
research activity and can give a high overall evaluation. The active role of M.Sc. Dimitar Iliev in
these publications is beyond doubt.

Opinions, recommendations and notes

My general impression is that the materials have been carefully prepared and according to the
requirements of the regulatory documents. I have no significant remarks, only those of an editorial
and technical nature.

Formatting omissions - full explanation in the text of abbreviations (EEE 5 p.; EACO 6 p.)
which are already in the list of abbreviations and acronyms and vice versa (IT 4 p.) which are not
explained either in the text or in the list.

Conclusion

I believe that the received from M.Sc. Dimitar Iliev Iliev results are original and fully
correspond to the requirements for a dissertation work for obtaining the educational and scientific
degree "Doctor". The developments in the dissertation are described competently and in the
necessary completeness, the conclusions and conclusions are very well constructed and reasoned.
The PhD student has met the requirements of TU-Sofia.

The scientific-applied and applied contributions received in the dissertation work, the
demonstrated high educational level and accumulated theoretical and research experience with
achieved and practical results in an up-to-date scientific field, give me sufficient grounds to
confidently recommend to the esteemed jury to award the M.Sc. Dimitar Iliev Iliev, the educational
and scientific degree "Doctor" in the field of higher education "Technical Sciences", professional
direction 5.2. Electrical engineering, -electronics and automation, Scientific specialty:
Electronization.

Date: 21.09.2024 ) JURY MEMBER. ............... k/\fL) .....................
Sofia o w&\ (Prof. Dr. Ing. Mladen Milushev)
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