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ABTOp Ha ﬂucepTaunonmi}
Tema: IIpniokenne na HHTEANTeHTHI cen 3opi ¢ SGRKOMYHHKAIMS B HHAVCTPHATA
[Tpodecnonanto nanpagierue S.1 Mamnmuuo HHKeHepeTBo,

HayuyHna cneunanHocT: ,,ABTOMATH3IHPAHH CHCTEMI 32 00padoTKa Ha MHGOPMALIS 1 N TIpaBicHHe”

Ynen Ha Hay4HOTO JKypH: aoi. A-p nuzk. UBanka Bacniaesa Ileesa

I. Axryaanoer Ha paspaboTBaHusi B JIHCCPTANHOHHUS TPY/1 Hpod.aeM B HAYUYHO M
HAYUHONPHIOKHO OTHOLIEHHE

ABTOMATH3aUMATA HA TEXHOJOMHUHUTE MPOLECH H BCC MO-LUHUPOKOTO H3IMOI3BAHE HA HHTEPHET
TEXHOJIOTHUTE B WHAYCTPUSITA ca BakeH (akTtop 3a 1NOCTHIAHe Ha No-rofsmMa ¢heKTHBHOCT Ha
MPOM3BOJACTBO M KAYECTBO Ha NPOU3BEKIaHATA NPOLYKLHA.

Cyuram. ye JAMCEPTAUMOHHHAT TPY/ € MOCBETEH HA AKTYAIEH HAVUHOIPHAOKCH MPodIem.
CBBbP3aH C M3CME/BAHE HA BLIMOKHOCTHTE 3a NPHIOKEHHE Ha ceH3opn ¢ 3G KOMYHHKALIMH 3
noa00psABaHe CBbP3AHOCTTA HA CHCTEMMTE 3a ABTOMATH3ALSA M VIPABJICHHE HA 1NPOH3BOJACTBEHN
MPOLECH, KOETO C€ Halara 0T YCJIOBMATA 3@ WU3M0/13BAHE HA CHBPEMEHHH MHOBATUBHH TEXHOIOMHH B
npaKTHKara.

2. Crenen Ha MO3HABAHE CHCTOSTHHETO Ha NPOOJAEMa W TBOPYECKA HHTCPHPETALMS Ha
JHTEpPATYPHUS MaTepHal

JIOKTOpaHTBLT NMo3HaBa MHOrO A00pe ChCTOAHMETO Ha npodaema. ToBa cheiBa OT HanpaBeHHs
auTepatypeH  0030p.  BKIKOUBALL  aHAM3  HA  TEeNHOJNOIMUHHTE OCOOCHOCTH M HapacTeailla
AMTCHTAIU3ALUNA HA HHAYCTPHAIIHOTO NMPOH3BOACTBO.

[Tpasu Bneuvarnenue ronemus Opoii NpoyyeHa H H3N0A3BaHa AnTepaTypa. 00O 169 H3TOHHHKA
Ha JIATUHMLA U MHOZKECTBO MHTEPHET cTpaHuun. [logedeTo o1 TaN ca NYOIAMKVBAHM 11PE3 NOCHe HHTE
FOJIMHU. KOETO A0MPHHACH 3a NO3IHABAHE CHBPEMEHHOTO ChCTOSHHE HA PA3IICAKIAHNA B AHCEPTALLUATY
npodaem. Ha Gazata nHa no0pe OGOCHOBAHH HW3BOAM. JAOKTOPAHTLT ¢ (DOPMYJIHPAIL LEIUTE Ha
AUCEPTALMOHHUS TPY H 3aa4HTE 3a pellaBaHe.

3. ChorBercTBHE HA H30PAHATA METOIMKA HA H3CICIBAHE H HOCTABCHATA 1ET W 3a1aun
HA JIHCEPTALMOHHNS TPY.1 € NOCTHIHATHTE IPHHOCH

B auceprauMoHHMs TPyd ca H3MOA3BAHM YTBLPACHH ChbBPEMEHHIT METOJHKH HA H3CAC/ABAHE.
CUMYJIAUHOHHO MOJICIIHPAHE W MPHIOKEH COPTYEP. CbOTBETCTBALLM HANBAHO Ha (GOpayIHpaHuTe

LUCITH H 3a1a4H. Pll'ipﬂ(’)OTKilTil ce k’)ll'lllpll HQ SCHA JIOMHYECKA nocae/10BaTe/IHOCT. BKIKOYBALLA aHATH?S



HU CREPEMCHHOTO JTHCKPCTHOTO HPOHBBOACTRO 1 TCIICHUNITE B PA3BHTHCTO HA HHIANCTPHATHATA
ARTOMATIAH A, ONPE1eTAaHe HA OCHOBHUTE NPOOACME NPH ChOHPAHE H MPCHOC HA JaHHH 1 aHalin3 Ha
(pakTopiIe. ONpeaeAI MPOLECa HA HHTCIPHPAHE Ha Cen3oph ¢ 3G KOMYHHKALHA B HHINCTPHAIHHTE
cuctent, Hpasiimoca na i3noaspannTe MeToAH 1 CPeACTBA NPH PCIIABAHE HA MOCTABCHITE 3a1a4H
CEHOTHBPACIARL OT TOCTHIHATHTC PEINITATH. ODOOLLIEHH B MTOCOMEHHTE NPHHOCH.

4. TIpimoc ma ineep rammonumst Tpy

[prevant hopyyanpanirte o1 aBTopa HANUHONPHIOAKHN W NPHAOKHN npunocH. Te ca
CBBLP3AHI C NPOCKTHPAHE HA HHTCIPALHOHHA PANKA 30 MPHIOKEHHE HA ceH3opi ¢ SG KOMYHHKALINA B
HILINCTPHATA. DA3UPANG HA CTAHAAPTHINPAHN HHTEPREIiCH W MEKINHEH codiTyep: onpeaenste Ha
OCHOBHMIC (DARTOPH. OKA3BAUL BAUSHHC (PH HOAVHABAHE W MPEAABAHE HA JAHHH B CHCTEMHTE 3a
AIPABACHHE: NPEIAraHe HA NPAKTHYCCKH MOJANOQIM W pelieHns 3a BHeapaBaHe Ha SGocensopi B
MY CTpIacIHaTa chepa 30 ChOHPAHe 1 NPEHOC Ha ONEPATHBHI JAHHI 34 TENHOJOTHYHH NpoLecH |
QOOPN LEAHE B PeaHO Bpesvie upes SGROMY HHKaLs,

HIPHHOCHTE Ce OTHACAT KbM J0Ka3BaHe ¢ HOBH CPEACTBA HA CHLIECTBEHH HOBH CTPaHH B
CHUICCTBY BALLY HAYYHH [IPOOIEMI. CH3IABAHE HA HOBH MOANOAH. METOJAMKH 3a OLEHKA. METOJH M
MOV HABAHE 1A NOTELPANTCAHN (akti. Pesyatature 1okassat YOeMTENHO. Y¢ B IHCEPTALHOHHIS
[PY1CC PCLIABAT PELTHI TIPAKTHYCCRI 341441, @ pa3padOTeHUTE METOA M HACOKH 33 HHTErpaums Ha
3G CeBopi MOKE Cla ce npuaarat npiH ChUIECTBYBALUT CHCTENM 3a YNpaBieHHe Ha pasindim
HPOH3BOICTREHI MTPOLIECH,

S, Mpenenra na ny o RamneTe no eepTamnonnus Tpyi

Kananaarht ¢ npeictagna 3 cavocToste iy nyGamkaig no mucepraunontns mpya. Te ca na
AHTAMACKI  C3MK. elHaTa ¢ NYOJAMKYBaHa B COMCAHHE . ABTOMaTH3aUMA HA  WICKPETHOTO
HporOACTRO™ (2024), dpyrire e ca g cnncanne SCIENTIFIC ATLAS (2025). kato noclieanara ¢
N1 nedar. Cuirras. ge nocoucHnTe IYOIHRALNI OTPASBAT OCHOBHH MOMEHTH OT THCEPTALHOHIIS
FPY LM HONN AAPHIHPAT H3BLPIICHHTE HICACABAHNS NPET WHPOK KPbI- CHEUHATHCTH, padoTen B Tasn
0OJacT.

6. Muenmsi, npenopLK 1 HCJICKRKN

Histvast Kpuriaim GCIC/RKR, ¢ KOHTO 1a OCHOPBANT OCHOBHHTE HAYUHOMPHAOKHH 1t HPHAOKHN
NPHHOCH. B aneeprattonnms Tpyi He OTKPHX NPHHUHIHE FPEIIKH B HCKOPEKTHO H3N0A3BaHe Ha
HYAIN TPy ose. TTo MOe MHEHHE. MOCTABCHITE 1IeAH HA AHCEPTALHOHINA TPY MOKE Ja ce 00 MHIT
BoeHa. OTHACAIA c¢ 10 noBHiaBate e(peKTHBHOCTTA Ha MHIANCTPHATHOTO MPON3BOACTBO Upes
HATTO.BAHC HA CCH30PH ¢ 3G ROMY HIKALHK B CHCTEMITE 32 aBTOMATHUHO Yiipasienue. 3adensspar ce
HAROH TPOTNNCRHE OT  PEIaKIMOHEH XapakTep. KOWTO HE HaMasBaT BWKHOCTTA HA MOJAVUECHHTE

PpesNarratt,



AKTYaJIHOCTTA Ha pa3raekaanns npotaesM W NoAyHEHHTE Pe3y 1Tarn MU J1aBAT OCHOBAHKHE 11
npernopbyamM Ha KaHAMAATa 1a [POALIKH CBOMTE H3C/IEABAHUA. OTHOCHO BBIMOAKHOCTHIC 3d
npunokenne Ha 3G CEH30PH B MHAYCTPHAIHATA ABTOMATH3IALMS W J1d YBCJIHYK VHACTHATA CH B
MEAKAYHAPOAHH HAYUHH POPYMH 3a MONYJAAPHIHPAHE HA NOIYUCHHTE Pe3yITaTh,

7. 3akmouenne

Bb3 OCHOBA Ha MPEACTABEHHUA AUCEPTALMOHEH TPY /L. M3MBIHCHUTE Wincksaing Ha 3PACPL
oOpazoBare/iHa LeN  Ha JAOKTOpPAHTYpaTa. aKTYUIHOCTIA W 3HAUMMOCTTA  HA  NOCTHIHATHITC
HAVUHOMPHIOKHH M NPHUAOKHM npuHocH. ¢ VOerenoctr aasam  TTOJIOKHTEIIHA  onenka  na
aucepraunontara padora.

Mpeanaram Ha HayuHOTO KYpH. Ha3HaueHo cbe 3anope Ha Pextopa na TY — Codma No OUK-
5.1-71 / 16.06.2025 r.. na npucban Ha mar. nhk. Hen Tousin 00pa3oBarTeiiHa M HANUHA CTCHCH
WIOKTOP* B npodecHoHanto Hanpapienne S.1 (MallHHHO HHAEHEPCTBO™. HANUHA CHEHHAIHOC]

SABTOMATHIHPAHH cHCTEeMH 3a 00paboTka na nndopyamns i ynpas.aeune”

Hata: 15.09. 2025 r. UneH HA IRYPHTO! v,

/ aou. A-p naik. MBanka lleesa /



OPINION

on dissertation work for the acquisition of the educational and scientific degree ""Doctor"

Author of the dissertation: M.Se.Eng. Chen Tongyang

Dissertation Topic: Application of smart sensors with SG communication in industry
Professional field: 5.1 Mechanical Engineering.

Scientific specialty: "Automated information processing and control systems"
Member of the scientific jury: Assoc. Prof. Eng. IvankaVasileva Peeva, PhD

1. Relevance of the problem developed in the dissertation work in scientific and applied
science terms

The automation of technological processes and the increasingly widespread use of Internet
technologies in industry are an important factor in achieving greater production efticiency and quality
of manufactured products.

| believe that the dissertation work is dedicated to a current scientific and applied problem
related to the study of the possibilities for the application of sensors with 3G communications to
improve the connectivity of automation and control systems of production processes. which is required
by the conditions for the use of modern innovative technologies in practice.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material

The doctoral candidate knows the state of the problem very well. This tollows from the
literature review, which includes an analysis of the technological features and increasing digitalization
of industrial production.

The large number of literature studied and used is impressive. a total of 169 sources in Latin and
numerous websites. Most of them have been published in recent years. which contributes to knowledge
of the current state of the problem considered in the dissertation. Based on well-founded conclusions.
the doctoral candidate has formulated the goals of the dissertation work and the tasks to be solved.

3. Compliance of the chosen research methodology and the set goals and objectives of the
dissertation with the achieved contributions

The dissertation uses established modern research methodologies. simulation modeling and
applied software, fully consistent with the formulated goals and objectives. The development is based
on a clear logical sequence. including an analysis of modern discrete production and trends in the
development of industrial automation, identification of the main problems in data collection and
transmission and analysis of the factors determining the process of integrating sensors with 3G
communication in industrial systems. The correctness of the methods and tools used in solving the set
tasks is confirmed by the achieved results. summarized in the indicated contributions.

4. Contributions of the dissertation work

| accept the scientific and applied contributions formulated by the author. They are related to the
design of an integration framework for the application of sensors with 3G communication in industry.
based on standardized interfaces and middleware: determining the main factors influencing the receipt
and transmission of data in control systems: offering practical approaches and solutions for the



implementation of 3G sensors in the industrial sphere for the collection and transmission ol operational
data for technological processes and equipment in real time via 5G communication.

he contributions relate to proving with new means significant new aspects of existing scientific
problems. creating new approaches. assessment methodologies. methods and obtaining confirmatory
facts. The results convineingly prove that real practical tasks are solved in the dissertation work. and
the developed method and guidelines for integration of 3G sensors can be applied to existing systems

for controlling various production processes.

3. Evaluation of the publications on the dissertation work

The candidate has presented 3 independent publications on the dissertation work. They are in
English. one of which was published in the journal "Automation of Discrete Production Engineering”
(2024). The other two are in the journal SCIENTIFIC ATLAS (2025). the last of which is in print. |
helieve that the indicated publications reflect the main points of the dissertation work and popularize

the rescarch carried out o a wide range of specialists working in this field.

0. Opinions. recommendations and notes

Fhave no eritical remarks with which to dispute the main scientific and applied contributions. In
the dissertation work. 1 did not find any fundamental errors and incorrect use of other people's works.
In-my opinion. the set goals of the dissertation work can be combined into one. relating to increasing
the efficieney of industrial production by using sensors with 3G communications in automatic control
systems. Some editorial omissions are noted. which do not reduce the importance of the results
obtained.

The relevance of the problem under consideration and the results obtained give me reason to
recommend that the candidate continue his research on the possibilities of applyving 5G sensors in
industrial automation and 1o increase his participation in international scientific forums to popularize

the results obtained.

7. Conclusion

Based on the presented dissertation work. the fulfilled requirements of the Law on the
Development of the Academic Staff of the Republic of Bulgaria and the educational goal of the
doctoral studies. the relevance and significance of the achieved scientific and applied contributions. |
confidently give a POSITIVE assessment of the dissertation work.

I'propose to the Scientific Jury. appointed by order of the Rector of the Technical University of
Sofia No. O/K-3.1-71 / 16.06.2025. to award M.Sc.Eng. Chen Tongyang the educational and scientific
degree "Doctor” in professional field 3.1 "Mechanical Engineering”. scientific specialty "Automated
Information Processing and Control Systems”.

5. 09, 2025 MemberioFthe sz v ..

Assoc. Prof. Eng. Ivanka Peeva. PhD /



