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3a npugobusaHe Ha obpa3oBaTenHa U Hay4YHa cTeneH ,4oKTop"

ABTOp Ha AUCEPTaALMNOHHUS TPyA: Mar. MHX. YeH TOHAH

Tema Ha gucepTaunoHHus TpyA: ,MpunoxeHne Ha UHTENUIeHTHU ceH3opu ¢ 5G
KOMYHUKauusa B MHaycrpuaTa“

YneH Ha Hay4YHOTO Xypwu: Aou. A-p uHX. Benusap Benusapos 3axapuHoB, kategpa
AN Ha M® npu TY-Codous

1. AKTyanHocT Ha pa3paboTBaHusA B AUCepTauUOHHUA Tpya npobnem

AuvcepTaunoHHUAT Tpy4 pasrnexga nepcnekTuBHu W akTyanHu npobnemu B
obnactta Ha Ge3xuyHaTa KOMyHMKaUMa MexXxay NpOMULLNEHW YCTPOWCTBA.
MNpeacraBeHUTe OT AOKTOPAHTA U3CNEABAHUS Ca NPSKO CBbP3aHN CbC CbBPEMEHHUTE
npobnemv B WHAYCTPUANHWTE CUCTEMMU U MNO-KOHKPETHO C aBTOMAaTU3MPAHOTO
cvbupaHe Ha ronemu obemu OT AaHHW B peanHo Bpeme, TaxHata obpaboTka u
UHTErpypaHe Ha WHTENUreHTHU Oe3XWYHU CEH30pUM B WHAYCTPUANHWU CUCTEMW.
Cyutam, Ye pasrnexgaHute npobnemu B AUCEPTALMOHHUA TPYA Ca akTyanHu u umat
OTHOLWIEHWE KbM CbBPEMEHHUTE TEHAEHUMW 3a pasBuTUE B aBTOMaTU3NpaHUTE
cuctemu 3a obpaboTka Ha MHhopmaumsa 1 ynpasnexue.

2. CteneH Ha nMoO3HaBaHe CBLCTOAHMETO Ha npobnemMa u TBOpuYecka
MHTepnpeTauusi Ha NUTepaTypHUA MaTepuan

BubnuorpaduyHata cnpaska obxsawa 169 nuTepaTypHU W3TOYHMKA Ha
aHrnuinckn es3uk. MHOXEeCTBOTO pasrnegaHn W aHanusvpanu nybnukauum oOT
cneynanuavpaHara nutepaTypa B AUCEPTaUMOHHUAT TPyA U NOCOYEHUTE NPUMEpU OT
npakTukaTa, HeABYCMUCNEHO NokKassaT 3aAbnboYeHnTe No3HaHUA Ha AOKTOpaHTa B
npobnemute oT obnactta. [oagxoaswata TBOpPYECKa WHTepnpeTauuMa Ha
nuTepaTypHus maTtepuan, € no3sonuna Ha AOKTopaHTa npasunHo fa gopmynupa
obnacTra Ha gUcepTaunoHHUA TPyA, a CbLUO Taka [a Hanpasu U3BOAKN 3@ PELUEHU 1
HepeLweHn npobnemu, CbOTBETCTBALLM HA NOCTABEHUTE LEnu.

3. CbhoTBeTCTBMUE Ha u36paHaTa MeToAuKa Ha uicneaBaHe U NocraBeHarTa
uen v 3agaydn Ha aucepTauuoOHHUA TPyO C NOCTUrHaTuTe NpuHoOCH

Ha ocHoBata Ha WU3BLPLEHUAT aHanu3d Ha nybnukauwite  OT
cneynanuavpaHara nurtepaTtypa, AOKTopaHTa dopmynupa TpU OCHOBHW BbMpOCa,
BbPXY KOMTO NOCTPOsiBA NO-HATATbLUHUTE U3CNEABaHUA U3NOXEHW B guceptaymaTa.
W3nonssaHa e MeToAuKa, BKNOYBalla TEOPETUYHO M3cneasaHe, NpunoxeH codtyep
3a CMMyNnauuoHHO MoAenupaHe W U3CnefABaHe Ha XWUNOTEe3n 4Ypes cumynauus.
MonyyeHuTe pe3ynTtaTu ca aHanu3npaHn n Ha TAXHa OCHOBA Ca HanpaBeHW CbOTBETHU
n3BoaAn N 3akntoyeHus. lNocTaBeHaTa Uen U 3afjadn ca W3NbJIHEHW NPaBuUHO, B
Heobxogumua obem n ceabpxkavne. Cynutam, Yye nsbpaHata MeTogmKa Ha n3cnegsaHe
CbOTBETCTBA Ha NOCTaBEHAaTa Len 1 3a4ayu Ha QUcepTaunoHHUA Tpya, KOUTO OT CBOSA
CTpaHa CbOTBETCTBAT HA NOCTUrHATUTE NPUHOCH.



4. MpuUHOCHK Ha AUCEPTALUUOHHMUSA TpyAa

ﬂpwemaM npeacraBeHnTe OT AOKTOpaHTa npeteHunn 3a npuHOCKU C Hay4HO-
NPUNOXEH N MPUMNOXEH XapakTep. Te ca CBbp3aHM CbC Cb34aBaHETO Ha pa60THa
paMKa 3a nHTerpupaHe; TeopeTuyHn OCHOBU U NpaKTU4eCckn nogxon 3a peanusnpaHe
Ha peLleHnA CBbP3aHn C npunaraHeTo Ha 5G MHTENUreHTHn CEeH30pW B MHAYCTPUanHu
CUCTEMU; NPaKTU4YECKN NOAX04 3a pa3nonaraHe Ha CeH30pU; NPenopbKU U HACOKK Npn
pa60Ta N UHTENUIEHTHO nNnNaHupaHe B WUHAYCTpUanHute CUCTeEMW. Xapal(repa Ha
NPUHOCUTE OTHACAM KbM Cb3[4aBaHETO Ha HOBW MeToAM 3a WHTerpupaHe Ha
TEXHONOrNA W nony4YyaBaHe Ha NOTBbpAUTENHW dakTn. CMmsATam, 4Ye MNocovYeHuTe
NPWUHOCK B ANCEPTAUMUOHHUA TPyA Ca AOCTATbYHO 3HAYMMUN, KAKTO 3a HayKaTa, Taka 1
3a NHXEeHepHaTa npakruka.

5. MpeueHka Ha nyGNuKauunTe No AUCEpPTALNOHHUA TPyA

Mo aucepTaunoHHWUS TPYA ca HanpaseHu 3 nybnukauuu, OT KOUTO BCUYKM
camoctoaTenHn. EaHa oT nybnukauvuTe € npeacraseHa Ha HaydeH opym y Hac, a
Apyrute ase ca nybnukysaHu B HbNrapcko Hay4yHo M3fgaHue C HayyYHO peleH3upaHe.

He M1 e M3BEeCTHO pesynTaTuTe OT AUCEPTALNOHHWUA TPYA Aa ca UATUPaHW y
Hac u B YyxbuHa.

My6nukaumnTe cbAbpXKaT KIOYOBM MOMEHTW OT AWcepTauusaTa, KOUTo ca
NONy4YunNu [OCTaTbYHO LUMPOKO NpeacTaBsHe Nped cneunanucT 3aHumasallyn ce C
pasrnexapaHuTe B guceprtauusTta npobnemu.

6. MHeHus, NnpenopbKu U 6enexku

B ancepTauvoHHUA TPYA HE OTKPUX NPUHUMMHW rPELUKW. Hamam CbLiecTBEHU
3abenexku, a camo Takusa C peAakUMOHEH U TEXHUYECKN XapaKTep:

e Tekcta kbm our. 4-3, 4-4 ce pasnuyaBa OT ONUCaAHUETO KbM durypaTta B
OCHOBHWSA TEKCT.

e Odurypute, KOUTO HE Ca NUYHO Cb3fafEeHW OT aBTopa Ha AuceprTauusTa e
KOPEKTHO Aa Obae uuTvpaHo oT Kbae ca B3eTu. Hanpumep, 3a dur. 4.5 oT
ONUCaHMETO B TEKCTa OCTaBa BNevaTneHve, Ye He e Cb3haheHa OT aBTopa Ha
anceprauusTa, HO Uncea UnTupaHe.

e He BcuykM churypu vmaT nosoBasBaHe B TekcTa. ToBa € Heobxoaumo 3a
CMUCNOBOTO 06BbpP3BaHe Ha rpadu4HMA Martepuan c TBbpAeHUATa B TEKCTA.

e [lo3oBaBaHETO Ha HsKkou urypu e cbe cObpkaHa Homepauus (Hanpumep
no3osaBaHeTo Ha dur. 1-1 Ha cTp. 3 B AENCTBUTENHOCT € no3osBaBaHe Ha dur.
1-2).

e Ha cTtp. 114 B Ha4yanoto nma octaHana Genexka 3a gobassHe Ha durypa.
Cbuwo Ha cTtp. 116 B cpepara.

e [lobpe e npuHocuTe aa 6baaT oPopMEHN Ha OTAENHa CTpaHuua, a He KaTo
4yacT oT rnasa. 10 TO3M Ha4uH LWe ca NO-ACHO OTrPaHUYeHN.



7. 3aknwyeHue

Bsemankn npegBma WM3NOXEHOTO A0 TYK CYUTaM, Ye NPEACTaBEeHUSAT MU
AucepTaunoHeH Tpya € B goctaTbyeH obem, oTHaca ce 4o akTyaneH npobnem,
3aBbpweH e no obem n cbabpXaHWe, OCHOBHWUTE pesynTaTu ca nybGnukyBaHu,
MOMYYEHNTE HAYYHO-NPUMOXHN W MPUMOXKHU MPUHOCK ca ACHO QOPMynMpaHu U
AocTaTb4HU. CmsATaM, Ye NpeAcTaBeHUSsT MW AUCepTauMOoHEeH TpyA OTroBaps Ha
n3McCKkBaHMATa Ha 3aKkoHa 3a pasBUTUE Ha akagemMuyHua cbeTas B Penybnuka
Bvnrapusa u MNpasunHuka 3a HEroBOTO NpUNaraHe v Npeanaram Ha yBaxaemoTo Xypw,
Aa npucbaun mar. uHx. YeH ToHAH obpasoBaTenHaTa v Hay4YHa CTeneH ,A0KTop" B
obnactta Ha Bucwe obpasoBaHue ,TexHW4ecku Haykn‘, npodeCcUoHanHo
HanpasneHue 5.1 ,MalWwnHHO MHXEHEPCTBO", HAay4Ha cneuuanHocT ABToMaTU3MpaHu
cuctemu 3a obpaboTka Ha MHOPMaLUS 1 yNpaBneHue.

OaTa: 16.07.2025 r. N3roTeun:

/ pou. A-p nHxX. Benusap Benusapos 3axapuHos /



OPINION

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

Author of the dissertation: M.Eng. Chen Tongyang

Topic of the dissertation: "Application of smart sensors with 5G communication in
industry”

Member of the scientific jury: Assoc. Prof. Dr. Eng. Velizar Velizarov Zaharinov,
Department of ADPE of FME at TU-Sofia

1. Relevance of the problem developed in the dissertation

The dissertation examines promising and current problems in the field of
wireless communication between industrial devices. The research presented by the
doctoral student is directly related to contemporary problems in industrial systems and,
in particular, to the automated collection of large volumes of data in real time, their
processing and integration of intelligent wireless sensors in industrial systems. |
believe that the problems considered in the dissertation are relevant and relevant to
contemporary development trends in automated information processing and control
systems.

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

The bibliography includes 169 literary sources in English. The many publications
reviewed and analyzed in the specialized literature in the dissertation and the
examples from practice clearly demonstrate the doctoral student's in-depth knowledge
of the problems in the field. The appropriate creative interpretation of the literary
material has allowed the doctoral student to correctly formulate the field of the
dissertation, and also to draw conclusions about solved and unsolved problems
corresponding to the set goals.

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

Based on the analysis of publications from the specialized literature, the doctoral
student formulates three main questions on which he builds further research presented
in the dissertation. A methodology was used, including theoretical research, applied
software for simulation modeling and research of hypotheses through simulation. The
results obtained were analyzed and on their basis, relevant conclusions and inferences
were made. The set goal and tasks were fulfilled correctly, in the required volume and
content. | believe that the chosen research methodology corresponds to the set goal
and tasks of the dissertation work, which in turn correspond to the contributions
achieved.



4. Contributions of the dissertation work

| accept the claims presented by the doctoral student for contributions of a
scientific-applied and applied nature. They are related to the creation of a working
framework for integration; theoretical foundations and a practical approach to
implementing solutions related to the application of 5G smart sensors in industrial
systems; a practical approach to deploying sensors; recommendations and guidelines
for work and intelligent planning in industrial systems. | attribute the nature of the
contributions to the creation of new methods for integrating technology and obtaining
confirmatory facts. | believe that the indicated contributions in the dissertation are
sufficiently significant, both for science and for engineering practice.

5. Assessment of dissertation publications

Three publications have been made on the dissertation, all of which are with
sole author M.Eng. Chen Tongyang. One of the publications was presented at a
scientific forum in Bulgaria, and the other two were published in a Bulgarian scientific
publication with scientific review.

| am not aware of any results from the dissertation being cited in Bulgaria or
abroad.

The publications contain key points from the dissertation, which have received
a sufficiently wide presentation to specialists dealing with the issues addressed in the
dissertation.

6. Opinions, recommendations and notes

| did not find any fundamental errors in the dissertation. | have no significant
remarks, only those of an editorial and technical nature:

* The text for Fig. 4-3, 4-4 differs from the description of the figure in the main
text.

» Figures that were not personally created by the author of the dissertation should
be correctly cited as to where they were taken from. For example, for Fig. 4.5,
the description in the text gives the impression that it was not created by the
author of the dissertation, but there is no citation.

* Not all figures have a reference in the text. This is necessary for the semantic
connection of the graphic material with the statements in the text.

 Some figure references are misnumbered (for example, the reference to Fig. 1-
1 on page 3 is actually a reference to Fig. 1-2).

* On page 114 at the beginning there is a note left to add a figure. Also on page
116 in the middle.

e |tis a good idea to have contributions on a separate page, rather than as part
of a chapter. This way they will be more clearly demarcated.

7. Conclusion

Taking into account the above, | believe that the presented dissertation is of
sufficient volume, relates to a current problem, is complete in volume and content, the



main results have been published, the scientific-applied and applied contributions
obtained are clearly formulated and sufficient. | believe that the presented dissertation
meets the requirements of the Act on the Development of the Academic Staff in the
Republic of Bulgaria and the Regulations for its implementation and | propose to the
esteemed jury to award M.Eng. Chen Tongyang the educational and scientific degree
"doctor” in the field of higher education "Technical Sciences", professional field 5.1
"Mechanical Engineering", scientific specialty Automated Information Processing and
Management Systems.

Date: 16.07.2025 MEMBER OF THE JURY:

/ Assoc. Prof. Dr. Eng. Velizar Velizarov Zaharinov /




