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CTAHOBHIIE
ot npod. a-p Hukonait CtonmeHoB
OTHOCHO JAMCEPTALHOHCH TPY/I

3a NMpH100HBaHe Ha 00pa30BaTe/IHA U HAYYHA CTEMNEH ,/IOKTOp™

ABTOpP HA IHCEPTAUHOHHHS TPYA: Mar. nux. Yen Tonsn

Q

Tema wa jucepraumonnusi Tpya: . Application of smart sensors with 3
communication in industry” (IlpuiokeHne Ha MHTEIMIeHTHH ceH3opu ¢ 5G
KOMYHHKAIUsl B MH/TyCTPHSATA)

1. AKTYa/IHOCT HA pa3padoTBAHUS B IHCEPTALHOHHHS TPY/ 1IPod./ieM B
HAYYHO H HAYYHO-TIPHJIOZKHO OTHOILICHHE.

AKTyaJIHOCTTa Ha TeMaTHKaTa B JIHCCPTALIMOHHHA TPy HJIBA OT MACOBOTO
HABJIM3aHC HA JUTHTAIH3AUUATA H THTHTATHHTE TEXHOJIOTHH B LIHPOK CIEKTLP OT
H3IMM0JI3BaHE B CLBPCMCHHHSA KHBOT. OcobeHo 1oJIe3HH H pPasrpocTpaHCcHH ca
TCXHOJOTHYHHTE PCHICHHUS B HHAYCTPHAIHHUTE MPOLICCH. ‘Jpe3 MACOBOTO HAB/IHU3dHEC
Ha 5G KOMYHHKAIIHOHHHUTC TCXHOJIOITHH CC  pasurpsaBa  BB3MOKHOCTTA 34
HHTCIrpalysaTa  Ha HHTCIHMICHTHH CCH30pH, [PCOJI0JIsIBAHE Ha 3a0aBsiHE B
KOMYHHKALHsATA, HCTOYHOCT HaA JIAHHW W HHUHCKA Ha/JACKIHOCT. [Tojo0eH THI
HHTErpalus 1nos3poJisiBa Jia ONTHMH3AlHA HHAYCTpHAJIHUTE OrnepauuH, U3pascHa B
non06peﬂ MOHHTOPHHI, TTOBHUICHA eCl.)CKTHBHOCT NpH B3CMAHCTO Ha PCLICHHS H
HaMAJIAABAHC Ha MPOU3BO/ICTBCHH PA3XO0/1H. 3a AKTYAJIIHOCTTA HA TCMAaTHKAaTa roOBOpH
H l'ly6J]l*lK811HOHH8Ta AKTHBHOCT B HAIIPABJICHHCTO, KOATO CC  pPd3BHBA
CKCITOHCHIIHAIIHO.

2. CreneH HA NO3HABAHE ChCTOSIHUETO HA NMPOOJIeMa H TBOPUECKA
HHTEPIpPeTaALHs HA JINTePpaTYPHHSI MaTepHaJl.

ABTOpbT Mar. uHxk. YeH ToHsSH nokasBa 3aJbJl00YEHOCT B TEMATHKATA,
pasriaeaanu ca 169 nurepatypHH H3TOuHHKA B cdepara Ha JIMCCPTALIMOHHHS TPY/L.
Cren 3aaba0OYEeHMAT aHaAIN3 HA CBBPEMCHHA JHTEPATYpd. aBTOPBT MPABHIIHO €
dopmyampa LeaTa v 3a1la4iTe B IMCCPTALHMOHHHS TPY/I.

3. ChorBercTBHE HA H30PAHATA METO/IMKA HA M3CJ/Ie/IBAHE U II0CTABEHATA
e/l M 321241 HA IHCEePTALMOHHHUS TPY/ € HOCTHIHATHTE MPHHOCH.
PemnaBaHeTo Ha NOCTaBeHUTE 3a/1a4M B JAMCEPTALIMOHHHUS TPY/ CE OCHOBABA Ha
M3CJICABAH U IIPAKTHYECKH pa3paboTeH MOAX01, BKIKOUYBALL ¢PCKTHBHH peLIeHHs 3a



110/100psABAHE NPOH3BOAHTEIHOCTTA HA HHAYCTPHAIHH cucTeMu. H3non3BaneTo Ha
MHOBATHBHH PELICHHs 4pe3 BHEAPSBAHE HAa MHTCJIHUICHTHH CCH30PH OTrOBAps Ha
[OCTABEHMUTE Le/IN U 3a1aun. Jucepraunonnns Tpy/a cie/1Ba 3a1bJI00UCH aHAIIN3 U
JTUTEpPATypHHUs 0030p.

4. Hayynu ¥ Hay4YHO-IIPHIOKHH IIPHHOCH HA IHCEPTALHOHHHSA TPY/L:
[IppHOCHTE B AMCEPTALIMOHHHS TPY/l OTpa3siBaT MOCTHUTHATHTE PE3yaTaTH H
HMaT 3HA4YeHHE 3a HayKaTa M InpakTHkata B oOnactra Ha 5G  ceH30pHTE,
nogo0psBaHe Ha C¢(YCKTHBHOCTTA M HAACKAHOCTTa B HHIYCTPHAIHUTE IPOLIECH.
[IpaBu ;100po BricyaT/ICHHUE ONpPeE/IC/ICHUTE OIPAHUYESHHS HA CHCTEMATa U IUIAHBT 3a
Obaemm uscneaBaHus 1 paszpaboTku, GoKycHpaHH B 10/100psBaHC HA TOYHOCTTA,
pasiMpenne Ha chOMpaHeTo ¥ 00padoTKaTa HA JaHHU W BaJIWAaLUATA.

5. Ilpenenka Ha MyOJHKAUMUTE MO AMCEPTALHOHHHUS TPY/L:
[lpeacraBenure nyOnuKalMM B JAMCEPTAUHOHHUS TpyA ca IyOJIMKYBaHH B
Hay4yHH KOH(epeHUMH M cuucanus. Hayunure TpyjoBe oTpassiBaT OCHOBHHTE
MOCTUIHATH PE3YATATH M0 JUCEPTALHMOHHHS TPYL.

6. MHeHHsI, IPENOPBKH H 0e/1eKKH.

JluceprauvoHHMS TPy € M3KIIUYMTEIHO J00pe CTPYKTYpHpPaH MOAPE/ICH,
00bpHATO € BHUMAHHE HA OCHOBHHUTE npobaemMu n TexHuTe pemenus. Hicaeasanara
obnacT 0e3CrOopHO € aKTyallHa, KOETO JaBa Bb3MOKHOCT 3a IPOAbIKABAHE HA
padorata B Objaeule. [IpenopbuBaM Ha JOKTOpaHTa /a MPOJALIKH PAa3BHTHETO Ha
TeMaTHKara, Karo HaOjerHe Ha 1yOJIMKAllMOHHATA AKTUBHOCT B CBETOBHO
pedepupanu 6a3u JJaHHH.

3AK/THOYUEHHUE
Bb3 ocHOBA Ha 3a1103HABAHETO MH € AMCEPTALUMOHHHUS TPYA H MaTepHAJIHTE
110 Hero, M3IbJIHEHATA 00PA30BaTE/IHA el HA JOKTOPAHTYPATA, aKTYAJIHOCTTA
H 3HAYHMOCTTA HA HOCTHIHATUTE HAYYHO-TIPHJIOKHH H IIPHI0KHH NIPHHOCH, €
yOe/JeHOCT JIaBaM IOJIOKHTEIHA OIEHKA HA JINCePTAIIHOHHATA padoTa HA Mar.
uHK. Yen Tousin.

Codus, 17.09.2025 UJj1eH HA HAYYHOTO XKYPH: ....covvvviinnnnnn.nn
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OPINION
from Prof. Nikolay Stoimenov, Ph.D.
on a dissertation for obtaining an educational and scientific degree
“Doctor (Ph.D.)”

Author of the Dissertation thesis: Chen Tongyang

Thesis of the Dissertation: , Application of smart sensors with 5G communication
in industry™

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

The relevance of the topic in the dissertation stems from the widespread
introduction of digitization and digital technologies in a wide range of applications
in modern life. Technological solutions in industrial processes are of particular utility
and prevalence. The pervasive implementation of SG communication technologies
has the potential to enhance the integration of smart sensors, thereby overcoming
communication delays, data inaccuracy, and low reliability. This integration
facilitates the optimization of industrial operations, leading to enhanced monitoring,
elevated decision-making efficiency, and diminished production costs. The
pertinence of the subject is further substantiated by the exponential proliferation of
publications in this domain.

2. Degree of knowledge of the state of the problem and creative
interpretation of the reference sources.

The author, Chen Tonyan, demonstrates depth in the subject matter, reviewing
169 literary sources in the field of the dissertation. After an in-depth analysis of
contemporary literature, the author has correctly formulated the aim and objectives
of the dissertation.

3. Correspondence of the chosen research methodology and the set goal
and tasks of the dissertation with the achieved contributions.
The solutions to the tasks set out in the dissertation are based on a researched
and practically developed approach, including effective solutions for improving the
performance of industrial systems. The utilization of innovative solutions, facilitated



by the implementation of intelligent sensors, is conducive to the realization of the set
objectives and tasks. The dissertation is supported by an in-depth analysis and a
comprehensive literature review.

4. Scientific and scientific-applied contributions of the dissertation:

The contributions in the dissertation reflect the results achieved and are
significant for science and practice in the field of 5G sensors, improving efficiency
and reliability in industrial processes. The identified limitations of the system and
the plan for future research and development focused on improving accuracy.
expanding data collection and processing, and validation are commendable.

5. Evaluation of the dissertation publications.
The publications presented in the dissertation have been published in scientific
conferences and journals. The scientific papers reflect the main results achieved in
the dissertation.

6. Opinions, recommendations, and remarks.

The dissertation is meticulously structured and organized, with a clear focus
on the primary issues and their respective solutions. The field of research is
undoubtedly relevant, which provides opportunities for further work in the future. It
is recommended that the doctoral student continue to develop the topic, with an
emphasis on publishing in internationally referenced databases.

CONCLUSION

Based on my familiarity with the dissertation work and its materials, the
fulfilled educational goal of the doctoral studies, and the relevance and
significance of the achieved scientific and applied contributions, I confidently
give a POSITIVE evaluation of the dissertation work of the M.Sc. Engineer
Chen Tongyang.

Sofia, 17.09.2025 Member of the Scientific Jury:..................

/Prof. Nikolay Stoimenov. Ph.D./



