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BbpXY AMCEPTALMOHEH TPyA 3a NpuaobuBaHe
Ha obpasoBaTenHa v Hay4Ha CTeneH ,A0KTOp’

ABTOp Ha AUCepPTaALUOHHUA TPYA: Mar. UHX. YeH TOHrsiHr

Tema Ha gucepTaumoHHus Tpya: Application of smart sensors with 5G
communication in industry (MpunoxeHne Ha UHTENUrEHTHW ceH3opu ¢ 5G
KOMYHUKaUMA B MHAYCTpUSTA)

PeueHseHT: npod. A-p ukx. Nllo6omup Baxkos [umnuTpos

1. AKTyanHoCT Ha AucepTaLUOHHUA TPpyA

AKTyanHocTTa Ha TemaTuKkaTa Ha NPeAnNoXeHUs AucepTaunoHeH Tpya
ce onpeaens OT pPeBOMOUMOHHOTO HaBnu3aHe Ha AUruTanHuTe
TEXHOMOrMM BbB BCUYKM CHEepU Ha CbBPEMEHHUSA XUBOT, U 0COBEHO B
WHOyCTpuanHute npouecu. [OurutanHata  TpaHcopmauus  Ha
VHAYCTpuanHuTe npouecu ce obycnaes Bce NoBeYe OT UHTerpauusaTa Ha
WHTENUIEHTHN ceH3opu U 5G KOMYHUKALMOHHW TexHororun. Takasa
WHTErpauns no3sonsea Aa ce oNnTUMU3MPAT UHAYCTPUanNHUTE onepauuu,
Aa ce noJobpu MOHUTOPWHra B peanHo BpeMe M Aa Ce NOBULLK
€(PEeKTMBHOCTTa Ha B3EMaAHETO Ha PELLEHUS.

[pennoxeHusT aucepTauvoHeH Tpya pasrnexaa To3W akTyaneH
BBNPOC, KaTo npegnara yCbBbPLUEHCTBAHU CEH30PHU KOHCTPYKLMK CbC
camokanubpupaHe n Bb3MOXHOCTM 3a npeasapuTenHa obpaboTka Ha
NOKanHW AaHHW, anropuTMn 3a AMHaMUYHO pasnpeaeneHne Ha cnekTbpa
3a eeKkTUBHO u3nonssaHe Ha 5G MpexaTa W UHTErpupaHun pamku 3a
aHanus Ha ronemMu AaHHU 3a ePeKkTUBHO yrnpaBneHne Ha reHepupaHuTe
OT CEH30pU AaHHW.

2. CteneH Ha No3HaBaHe CbCTOSAHMETO Ha Npobnema u
TBOpYECKa MHTepnpeTauua Ha nuTepaTypHUs MaTepuan

CmsATam, ye [OKTOpaHTBLT U3KNYNTENHO Aobpe no3Hasa HayyHaTa
nuTepaTypa no BbMApoca: u3nonaean € 156 nuTepaTypHW U3TOYHULMN:
CTaTuW, AOKNagu OT KOH(PEepeHUWMW, KHUIM U UHTEepPHET calToBe U e

1



aHanusupan npobnema Ha 48 cTpaHUMUW. Bcuukum  M3NON3BaHM
nuTepaTypHU U3TOYHWLUM Ca Ha aHIMUIACKU €3UK U ca B obnactra Ha
TemMaTukaTa Ha AUCepTaunoHHUA Tpyd. JluTepaTypHUAT maTepuan e
WHTEepnpeTupaH KpUTUHECKU U ca HanpaBeHW CbOTBETHUTE U3BOAM.

3. CroTBeTCTBME Ha U3bpaHaTa MeToaMKa Ha u3cneaBaHe C
nocTaBeHaTa Lern U 3aa4yv Ha AUCepPTaLMOHHUA TPy

Ha 6asata Ha oB30pa Ha nuTepaTypHUTE U3TOYHULM, Mar. MHX. YeH
TOHrsHr € hopmynupan 3 OCHOBHM BLNPOCa, KOUTO LUe Ce pa3rnexaaT B
AucepTaumoHHua Tpya (questions). Tesnm “ocHOBHM Bbnpocu” as
pasrnexaam kKato 3agadu, kouto TpssbBa Aa ce pellart 3a nocTuraHe Ha
LenvTe, noctaBeHu B AuceprauunaTa.

Onpegenexu ca 2 uenu (objectives), kKoNTo AOKTOPaHTLT pasrnexaa
B KPATKOCPOYEH U ABbNTOCPOYEH MNaH:

Len 1: NopobpsiBaHe Ha Ka4eCTBOTO U CKOPOCTTa Ha cbbupaHe Ha
WHAYCTpUanHu f[aHHn 4pe3 S5G  uHTenureHTHuM ceHsopu (Enhance
Industrial Data Collection Quality and Speed via 5G Smart Sensors);

Len 2: YnecHsBaHe Ha 6esnpobniemHata wuHTerpauMs Ha 5G
WHTEMUreHTHN CEH30pM B CbLUECTBYBalUM WHAYCTPUANHU CUCTEMMU
(Facilitate Seamless Integration of 5G Smart Sensors into Existing
Industrial Systems).

4. KpaTka aHanuMTM4yHa xapakTepucTuKa Ha eCTeCTBOTO M OLieHKa
Ha OCTOBEPHOCTTa Ha MaTepuana, BbpXy KOWTO ce rpaasT
NMPUHOCUTE Ha AUCEPTaLMOHHUA TpyA

PaboTaTta e HacoyeHa KbM peluaBaHe Ha peaniHo CblUecTByBaLl
Hay4eH W npakTu4eckn npobrnem, a WMEHHO MPUMNOXEHNETO B
CbBpeMeHHaTa UHAYCTPUSA Ha MHTENUreHTHU CeH30pu ¢ 5G KOMyHUKaLUS.
B Auceptauusta e npeanoxeH v uscriegBaH MeTop 3a peluaBaHe Ha
npobnema. MNpeanoxXeHUAT METOA € CpaBHEH C NMUTEPATYPHU AAHHU OT
Apyrn obnactu Ha nNpUNOXEHWETO HA WHTENWUrEHTHU CEH30PU U
nony4yeHuTe pesynTtaT nokassaT CpaBHUTENHO A06po chbBnageHue e
pamkute Ha 80-85 %.



Avceptaumata npaBu [obpo BneyatneHue cbe 3aabNOOYEHOTO
nosHaesaHe Ha npobrnemute, ddopMupaHe Ha wuaen, Moaenu u
EKCNEPUMEHTMN.

[vcepTaunoHHus Tpya € CTPYKTYpUpaH Mo CreqHUs HauvH:

BbBeneHue. Bbe BbBELAEHNETO e npeacraBeHa
uscneposarenckata obocHoBKa M MOTMBaAUMSITA 3a pasrnexgaHe Ha
npobnema.

MmaBa 1. TekyLla TexHonornyHa cutyauus. B Tasu rnasa e HanpaseH
aHanmM3 Ha TeKyW|0TO CbCTOSIHWE Ha WHAYCTPUAnHUTE TEXHOMOoruu u
CBbp3aHUTE C TAX Teopuu. YKasaHW ca OCHOBHWUTE npobnemu Ha
CblUeCTBYBaLMTE UHAYCTPUANHU TEXHOMNOrMM B Npoueca Ha gurutanHa
TpaHcopMaumus. U3scHeHn ca uscnegoBaTenickute BLMAPOCK, Lenu u
3agayu Ha paboTara.

Masa 2. ExkcnepumeHTanHo uscnensaHe. OnvcaH e U3non3BaHUsAT
n3cnenoBaTesniCku MeToj, CbyeTaBall TEOPETUYHO U3cneaBaHe, nperneq
Ha nuTepaTtyparta u cumynauuMoHHU ekcnepumeHTu. B rmaBata nogpobHo
ca onucaHn MEeToauTe 3a cuMynaums U e npeactaBeH AusalniHa Ha
eKcnepumMmeHTa.

Maea 3. Peanusauus (cpaBHsiBaHe) Ha MonyyeHUTe pesynTaTi.
MNpeactaBeHn ca nonyyeHuTe pesyntath. Te ca aHanUavpaHu W
KnacuguumpaHu B [BE KaTeropuu: TExXHOMOrMyHa knacudukauus w
Knacudukauusa no npunoxeHue.

Mag.a 4. MNpeanoxeHns 3a pelsasaHe Ha npobnema. B rnaeaTta ce
npeanarart peweHus Ha aeduHupaHuTe B rnasa 1 Tpu npobnema (Kak 5G
YMHUTE CeH30pu MoraT edgeKTUBHO fa nofobpsaAT KayecTBOTO Ha
CbbupaHe Ha nHaycTpranHu gaHHu; Kak 5G ymHuTe ceH3opu nogobpsisat
CKOpoCTTa Ha cbbupaHe Ha UHAYCTPUAnHW AaHHKU, 3a A OTrOBOPAT Ha
N3NCKBaHUsATA 3a peanHOBPEMEHHOCT B NPOM3BOACTBOTO, M3cnensaHe Ha
Gapuepute u crtpaternute 3a uHTerpupaHe Ha 5G yMHU CeH3opu B
CblUecTByBaLUUTE UHAYCTPUANHN CUCTEMM).

3aknyeHue
MpunoxeHus
N3nonaBaHa nutepartypa



AvcepTaunoHHUAT TpyL € CTPYKTYpUpaH UHTEPECHO U HE TUMUYHO.
OB30pbT Ha NUTepaTypHUTE U3TouHULM (Literature review) e npeacraseH
B 5 CTpaHuum — ot 40 go 45, HesaBUCMMO, Ye UAnaTa BTopa rnasa e
noceeTeHa Ha ToBa.

3ano3HaBaHETO MU CbC CbAbpXaHNeTo Ha rnasuTe MU [OaBa
OCHOBaHWE [Oa 3aknk4a, 4Ye npeacrtaBeHUAT maTepuan [LOCTOBEPHO
OTpa3fiBa KaKTO HanpaBeHUTe CUMynauuun, Taka U ekCnepuMmeHTanHuTe
n3cnenBaHua.

5. MNpuHOCK Ha AUCepTaALUOHHUA TPyA

Mo gncepTaunoHHWUA Tpya ca NPEeACTaBEeHU ,Hay4YHO-MPUMOXHA" 1
»MPUNOXHN NPUHOCK", KOUTO a3 Bux hopmynupan Taka (No3BONUS CbM CU
Aa npedopmMmaTtupam npuHocuTe):

Hay4Ho-npunoxHu npuHocu

1. [leduHnpaHa e TeopeTnyHaTa OCHOBa 3a NPUNOXeHneTo Ha 5G
WHTENUreHTHN CEeH30pu B NHAYCTpuanHaTa obnacrt.

2. DopMynMpaHM ca OCHOBHWUTE MPUHLUMNU U KIKOYOBUTE
AeTepMUHaHTU nNpu cbbupaHeTo, npegaBaHeTo u obpaboTkaTta
Ha MHOYCTpUanHu AaHHW.

3. lNpoektupaHa e wuHTerpaunoHHa pamka, 6asupaHa Ha
cTaHAapTU3NpaHu MHTepMENcn n MeXXguHeH codTyep.

lMpunoxHu npuHocu

1. MNpepnoxeHn ca npakTU4EeCKU NOAXOo4 3a BHeApsBaHE W
peweHnsa 3a npunoxeHneto Ha 5G UHTENUreHTHM CEeH30pu B
nHAaycTpuanHata obnact u e noTBbpAEHO BnuUAHWETO Ha 5G
WHTENUreHTHUTE CeH3opu BbpXYy nosuLLaBaHe Ha
eheKkTMBHOCTTa Ha WHAYCTPUAnHoOTO NPOU3BOACTRBO,
ONTUMU3NPaAHE Ha pasnpefeneHneTo Ha pecypcute WU
nofobpsiBaHe Ha KA4eCTBOTO Ha NPOAYKTUTE.

2. MNpepnoxeH e noaxod 3a pasnonaraHe Ha CEeH30pU BbpXY
pPasnM4yHU KOMMOHEHTU Ha NPOM3BOACTBEHUS NPOLEC, KOUTO Aa
npegaBaT B peanHo BpeMe pfaHHuM 3a  pabortata  Ha
obopyaBaHeTo.



3. deduHupann ca npenopbku 3a BHeapsBaHe W onepaTUBHM
Hacokn 3a e@eKTMBHO usnona3eaHe Ha 5G UHTENUreHTHa
CeH30pHa TEeXHONOrms B NPOMULUNIEHUTE NPEANPUSATUS.
MNpeanoxeHn ca Hacokn 3a n3bop Ha 5G UHTENUreHTHU CeH30pW
Bb3 OCHOBa Ha CrneuMdPuU4HUTE UINCKBAHUA Ha pPasnU4yHM
NPOMULLINIEHN CLEHapuu.

4. TpeanoxeHo e MHTENUreHTHO NnaHupaHe Ypes npocrieasBaHe
Ha NOrMCTUYHUTE MapLLpPYTKU 3a ANCTPUBYLMA B peanHo BpeMe oT
5G MHTENUreHTHW CEH30pW, KOETO AEMOHCTPUPA ePeKTUBHOCTTA
W OrPOMHUA  MOTEHUMan Ha THAXHOTO MNPUNOXEHME B
nHaycTpuanHarta obnacr.

MNpuHocuTe ca hopmynupaHu Ha 6asaTa Ha HanpaBeHOTO OT aBTopa
W OTpassBaT BAPHO NOCTUrHAToTO. Mpuemam hbopMynmpaHnuTe NPUHOCH.

6. OueHKa 3a cTeneHTa Ha NNMYHOTO y4YacTUe Ha AUCepTaHTa B
npuHocuTe

Cnen kato ce 3ano3Hax OOGCTOWHO C AuCepTauuMoHHUSA Tpya,
Hamupam, 4ye npuHocuTe ca Aerno Ha camMus aBToOp W ca pesynTaTt oT
paboTaTa no Temara nog pbLKOBOACTBOTO Ha npod. MaH4yo ToMos.

B OucepTauuvoHHMS Tpya HE OTKPUX HanMuMmeTo Ha TEKCTOBE,
urypu nnu Tabnuum, kouto Guxa Gunu obBeKT Ha NnarnaTcTeo.

7. NpeueHKa Ha nybnukauuuTe No AUcCepTauMoHHUA TpyAa

CmaATam, Yye MaTepuansT, NPeACTaBeH OT Mar. UHX. YeH ToHraHr e
aHanuaupaH oBeKkTMBHO M BCcecTpaHHo. PaboTata e anpobupaHa cpef
Hay4yHaTa o6wHOCT 4Ype3 3 HayyHu nybnukauuu, KaTto U TpuTe ca
camocrtosaTenHu. EgHara ot nybnukauunTte € noa neyaTt. ToBa Nokpuea
MUHMMaNHUTE HayKOMETpUYHM rMokasaTtenu 3a obpasoBaTenHata u
Hay4YHa cTeneH ,A0KTop“ Ha TexHuyeckus YHusepcuteT - Codus.

8. MHeHus1, NpenopbKU U Benexku

B npeacraBeHuAT oT kaHAuAata AUCEpPTaLMOHEH TPyA HE OTKPUX
HanuyMe Ha nponyckM OT NPUHUUNEH XxapakTep. HsaMa # HsKaksu
CbLUECTBEHW rPeLlkn U HETOYHOCTM B pa3paboTeHuTe CUMYMaLMoOHHN U
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eKCnepuMeHTanHn YCTaHOBKM W METOAMKM, a CbLWOo Taka U B
eKCnepumMmeHTanHuTe n3cnegBaHus.

[NloBEYETO OT TEXHUYECKUTE HETOYHOCTM W HE CbLUECTBEHW
3abenexkn, KOUTO HanpaBux B NpeaBapuTENHOTO CU ,MHEHue"’ Mo
ANCEpPTaLUOHHUA TPYA, Ca OTPA3EHM OT AOKTOpaHTa.

Bux Hanpasun obaye cnegHUTe 3abenexku:

- [lo unTupaHuTe nuUTEepaTypHU U3TOYHULIN
o Wma 2 Homepa [13]: Ha cTp. 138 u cTp. 151. LuTupaHu ca
Pa3nUYHN U3TOYHULIM;
o [loBTapAaT ce 2 nbTn Homepa [138] u [151];
o JlunceaT nuTepaTypHU M3TOYHULM C HoMepa: 87, 88, 94, 95,
96, 97, 98, 114, 164, 165, 166;

- Bux obbpHan BHUMaHKe, Ye NnpunoxeHusTa (appendixes) Tpsibea
Aa Ca B Kpasi Ha gucepTauMoHHUA Tpya — cneg nurepatypara.

- Ha mecta B pguceprauusTa wuspedeHuaTa 3a Ha MNOMOBUH
cTpaHuua (Ha ctp.17 ca 3 mn3peyeHus, cTp.18 npeanocneneH
ab3ay u pap.), KOETo npaBu TPYyOAHO HEWHOTO YeTeHe U
Bb3npuemaHe.

MNo3HaBam KaHgungarta nm4Ho ¥ UMam MHOro ﬂO6le BrievyaTrneHusa oT
pa60TaTa n NINYHUTE MY KadvecTBa.

3AKJTIOYEHME

No Moe MHeHue, aucepTaunoHHUA Tpya € ocbopmeH Aobpe, KaTo ca
CMaseHn BCUYKN U3NCKBAHUA Ha ,3aKOHa 3a pas3BUTUE Ha akaaeMUYHUS
cbctaB B Penybnuka Bbnrapus“ u [paBunHuka 3a npugobusaHe Ha
Hay4YHW CTEeneHU U 3aemMaHe Ha akafeMU4YHU ONMBXHOCTU B TEXHUYECKUN
YHusepcuteT - Cocus“. lMpencraBeHn ca U BCUYKM  HEOBXoAUMU
AOKYMEHTU U CrpaBKu.

Bb3 ocHoBa Ha nogpobHOTO MK 3ano3HaBaHe C AUCEPTALMOHHUS
TPYA W C npeacraBeHUTe Apyrn MaTtepuanu no HayKoOMEeTpUYHUTE
nokasaTtenu, KakTo U C UsnocTHaTa AeAHOCT Ha KaHauaarta, npenopbyam
Ha yBaxaeMoTo Hay4yHO Xypu Aa nNpuCbAuW Ha Mar. UHX. YeH TOHrsHr
obpasoBatenHaTta W HayyHaTa cTeneH ,A0KTop‘ B MNPOdECUOHANHO
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HanpaeneHve 5.1 MalWWHHO WMHXeHepcTBO, No Hay4YHaTa crneunanHocT
LABTOMaTU3MPaHN cuUCTeMU 3a oOpaboTka Ha UHopMauns
ynpasneHue“.

Codus, YUneH Ha XypuTo:

30.07.2025 . /npodp. . AumuTpos/



REVIEW

on a dissertation for obtaining the educational

and scientific degree "Philosophy Doctor" (PhD)

Dissertation author: M.Sc.Eng. Chen Tongyang

Dissertation topic: Application of smart sensors with 5G communication in
industry

Reviewer: prof. Lubomir Dimitrov — Technical University — Sofia

1. Relevance of the problem developed in the dissertation

The relevance of the topic of the proposed dissertation is determined by
the revolutionary penetration of digital technologies into all spheres of modern
life, and especially in industrial processes. The digital transformation of
industrial processes is increasingly determined by the integration of smart
sensors and 5G communication technologies. Such integration allows
optimizing industrial operations, improving real-time monitoring and increasing
the efficiency of decision-making.

The proposed dissertation addresses this topical issue by proposing
advanced sensor designs with self-calibration and local data preprocessing
capabilities, algorithms for dynamic spectrum allocation for effective use of the
5G network, and integrated big data analysis frameworks for effective
management of sensor-generated data.

2. Degree of knowledge of the state of the problem and references
creative interpretation

| believe that the doctoral candidate is extremely familiar with the
scientific literature on the subject. he has used 156 literary sources: articles,
conference reports, books and websites and has analyzed the problem on 48
pages. All literary sources used are in English and are in the field of the



dissertation topic. The literary material has been critically interpreted and the
relevant conclusions have been drawn.

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

Based on the review of the literature, M.Sc.Eng. Chen Tongyang has
formulated 3 main questions that will be addressed in the dissertation work
(questions). | consider these “main questions” as tasks that must be solved to
achieve the goals set in the dissertation.

2 goals (objectives) have been defined, which the doctoral student
considers in the short and long term:

Goal 1: Enhance industrial data collection quality and speed via 5G smart
sensors;

Goal 2: Facilitate seamless integration of 5G smart sensors into existing
industrial systems.

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

The presented dissertation is aimed at solving a real-life scientific and
practical problem, namely the application of smart sensors with 5G
communication in the modern industry. The dissertation proposes and studies
a method for solving the problem. The proposed method is compared with
literature data from other areas of smart sensor application and the results
obtained show a relatively good agreement within 80-85%.

The dissertation makes a good impression with its in-depth knowledge of
the problems, the formation of ideas, models and experiments.

The dissertation is structured as follows:

Introduction. The introduction presents the research rationale and
motivation for examining the problem.



Chapter 1. Current technological situation. This chapter analyzes the
current state of industrial technologies and related theories. The main problems
of existing industrial technologies in the process of digital transformation are
indicated. The research questions, goals and objectives of the work are
clarified.

Chapter 2. Experimental research. research, literature review and
simulation experiments. The chapter describes in detail the simulation methods
and presents the experimental design.

Chapter 3. Realization (comparison) of research results. The results
obtained are presented. They are analyzed and classified into two categories:
technological classification and application classification.

Chapter 4. Problem solving. The chapter proposes solutions to the three
problems defined in Chapter 1 (How can 5G smart sensors effectively improve
the quality of industrial data collection; How can 5G smart sensors improve the
speed of industrial data collection to meet the real - time requirements of
industrial production; Research on the Barriers and Strategies for Integrating
5G Smart Sensors into Existing Industrial Systems).

Conclusion

Appendixes

References

The dissertation is structured in an interesting and unusual way. The
literature review is presented in 5 pages — from 40 to 45, despite the fact that
the entire second chapter is dedicated to it.

My acquaintance with the content of the chapters gives me reason to
conclude that the presented material accurately reflects both the simulations
and experimental studies.

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

The dissertation presents "scientific-applied" and "applied contributions",
which | would formulate as follows (I have taken the liberty of reformatting the
contributions):

S)



Scientific-applied contributions

1. The theoretical basis for the application of 5G smart sensors in the
industrial field is defined.

2. The basic principles and key determinants in the collection,
transmission and processing of industrial data are formulated.

3. An integration framework based on standardized interfaces and
middleware is designed.

Applied contributions

1. A practical implementation approach and solutions for the application
of 5G smart sensors in the industrial field are proposed, and the
impact of 5G smart sensors on increasing the efficiency of industrial
production, optimizing resource allocation, and improving product
quality is confirmed.

2. An approach for deploying sensors on various components of the
production process is proposed to transmit real-time data on
equipment performance.

3. Implementation recommendations and operational guidelines for the
effective use of 5G smart sensor technology in industrial enterprises
are defined. Guidelines for selecting 5G smart sensors based on the
specific requirements of different industrial scenarios are proposed.

4. Intelligent planning is proposed by tracking logistics distribution routes
in real time by 5G smart sensors, which demonstrates the
effectiveness and huge potential of their application in the industrial
field.

The contributions are formulated based on what the author has done and
accurately reflect what has been achieved. | accept the formulated
contributions.

6. Assessment of the degree of applicant personal participation in
contributions

After getting acquainted in detail with the dissertation, | find that the
contributions are the work of the author himself and are the result of work on
the topic under the guidance of Professor Pancho Tomov.



| did not find the presence of texts, figures or tables that would be the
subject of plagiarism in the dissertation.

7. Evaluation of the publications on the dissertation

| believe that the material presented by M.Sc.Eng. Chen Tongyang has
been analyzed objectively and comprehensively. The work has been approved
among the scientific community through 3 scientific publications. In these three
publications he is the only author. One of them is in print. This covers the
minimum required indicators for the educational and scientific degree
"Philosophy Doctor".

8. Other recommendations and notes

| did not find any omissions of a fundamental nature in the dissertation
presented by the candidate. There are also no significant errors and
inaccuracies in the developed simulation and experimental setups and
methodologies, as well as in the experimental studies.

Most of the technical inaccuracies and non-essential remarks that | made
in my preliminary "opinion" on the dissertation are reflected by the doctoral
student.

However, | would like to make the following remarks:

e Regarding the cited literary sources:

o There are 2 rooms [13]: on p. 138 and p. 151. Different sources are
cited;

o The numbers [138] and [151] are repeated twice;

o There are no literary sources with the numbers: 87, 88, 94, 95, 96,
97, 98, 114, 164, 165, 166;

e | would like to draw your attention to the fact that the appendices should
be at the end of the dissertation work - after the literature.



e In place in the dissertation, the sentences for half a page (on p. 17 with
3 sentences, p. 18 the penultimate paragraph, etc.), which makes it
difficult to read and perceive it.

| know the candidate personally and | have very good impressions of her
work and personal qualities.

CONCLUSION

My assessment of the overall work of the doctoral student is positive.
As a result of the above achievements in the dissertation, | believe that it fully
complies with the requirements of the “Law on the Development of Academic
Staff in the Republic of Bulgaria” and fully complies with the “Regulations for
acquiring scientific degrees and holding academic positions at TU — Sofia”
for obtaining educational and scientific degree "Philosophy Doctor". All
necessary documents and references have been submitted.

Based on my detailed familiarization with the dissertation and other
materials submitted on scientific indicators, as well as the overall activity of
the candidate, | recommend that the esteemed Scientific Jury award M. Eng.
Chen Tongyang the educational and scientific degree " Philosophy Doctor"
in the professional field 5.1 Mechanical Engineering, in the scientific specialty
"Automated Information Processing and Management Systems".

Sofia

30.07.2025 Reviewer:

/pl)éf. L. Dimitrov/



