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BLPXY JAHCEPTALMOHEH TPY/L 3a NPHA0OHBaHE Ha 0OpasoBaTe iHa 1 HayuHa ctened ,,JJOKTOP™
ABTOp Ha JHCCPTALHOHHNS TPY/1: Mar. HHA. bopsan Biaauvupos

Tewma na aucepraunonnus 1py1: IPOTPAMUPAHE HA TIPOMUULLIEHH POBOTH
C U3IMMOJI3BAHE HA API

: Yoien va HayuyHoTo KypH: npod. 1-p nnx. Hukoaaii Ctoumenos,

UucTuTyT 10 HHGOPMALMOHHHK H KOMYHHKALIMOHHH TexHooruu - BAH

1. AKTYAJHOCT HA pa3padoTBaHMsi B /IMCEPTAUMOHHMSI TPyl npodieM B HAYUYHO H
HAYYHONPH/IOAKHO OTHOIICHHE.

JluceprauHOHHUAT TPYJ € B CbBPEMEHHA H [epcreKkTHBHA o0nacT, Hamupatia
NPHIOKCHHE B HHIYCTPHATA, MPEXOABT KbM ,,yMHH' [IPOH3BO/ICTBA H IIbJIHA ABTOMATH3ALIIS Ha
MHYCTPHAIIHHM TIPOLECH. 3acerHar ¢ OCHOBCH NPoOJIEM B JIMIHTA/IHATA PCBOJIIOLMSA, @ HMCHHO
CHI'YPHOCT Ha CHCHHATH3HPaHH CO(PTYepHH cHCTeMH B HHAycTpuaTa. OCOOCHO akTyasicH ¢
AKLCHTBT BLPXY H3M0/3BAHETO HA NPUIOKHH TporpaMuu nHtepdeiicu (API), nossosnssaiiku

NEPCOHAIM3AIIHSA a TTPOLCCH, no;106peHa KOMYHHKALM H aBTOMATH3allMA Ha [IPOrpaMHpPaHCeToO.

‘Paspaborenure B aucepTaumsTa  MOAXOAH M METOJHMKH 3a [POIpaMHpaHe  Ha
npoMHLLIeHH podoTH upes ninoissade Ha APl unrepdeiicu noanomara B3MMaHeTo Ha pelleHM
M 11000pABA MPOLECHTE MPH YIPABICHHETO HA MPOMHLLIEHH POOOTH 33 pasiHYHH 3a1a4H.
MscneapanuaTa B Tasu 00JaCT M3HCKBAT CHHEPTHYUEH MOAXO/1 H HAJTHUHE HA CEPHO3HH MO3HAHUA
110 MeXaHHKa, eJICKTPOHHKA H COd)Tpr. Bcuuko tosa ornpeesns akTyaJlHOCTTa U 3HAYHUMOCTTA

Ha JUCCPTAIHOHHHUSA TPY/A B HAYYHO [PHIIOKCH H MPHITOKCH XapaKTep.

2. CreneH Ha MO3HABaHE ChCTOSIHHETO Ha Npod.eMa H TBOpYeCKa MHTepHpeTalus Ha
JIMTepaTypHHUst MaTepHal.

VBOABT Ha JAMCEPTALMOHHHSA TPy, JHTepaTypHusT 0030p Ha 138 OGudamorpadcekn
'M3TOYHHKA (BKJI. HHTEPHET caliToBe), HCTOPHYECKATA CIPaBKa M OMHCAHHETO HA H3IM0I3BAHHTE
METOH [MOKa3BaT 3aAbJ00YEHO JICTANIHO I[103HABAHC HA MaTepHaTa OT CTpaHa Ha aBropa.
Haentuduunpanure u u3ciaeasady npodiemMu, KakTo H CbBPEMCHHH PELLICHMs 3a HHTeIrpHpane
" Ha HOBM TEXHOTOTHH B CbBPEMEHHOTO MPOH3BOJACTBO Ype3 MPOMHIIEHH POOOTH, aHAIH3BT Ha
roJieMH JIaHHH, COPTYCPHH PEILCHHS H KOMITIOTBPHH CHCTEMH ca pa3pabOTeHH € MPEUH3HOCT H

110poOHOCT.



LlCIIIlTC H 3Q1a4HUTe Ha JIHCCPTALHOHHHSA Tpyl cad (l)Op.\lyﬂHDﬂHH APryMEHTHPAHO Clea
3a1b1004eH 0030p 1 ana/ln3 B 00:1aCTTa Ha npoMumrieHnTe podori (ITP) 3a agromarnsaiis Ha

HHAYCTPHATIHH IMPOLICCH.

Cypram, de KaH1HAaThT MO3HABA H3KIIOUHTEIHO flOﬁpC ChbBPEMCHHOTO CBLCTOAHHC B
pasrieiiIanara 00J1acT o MPHTE/KABa HCOOXOAHUMHS KalamuTeT 3a ToJyuaBaHe HA HOBH

pesyaTarth.

3. ChoTBeTCTBHE HA H30PAHATA METOIHKA HA H3C/IeIBAHEe W MOCTABEHATA 11 H 321a4H HAa
JAHCCPTAUHOHHHSA TPY/1 € MOCTHTHATHTE NPHHOCH.

B amncepraumonnns  Tpya. [OCTABCHHTE 3a1aui €A PEIICHH 4pe3 N3C/ae/BaH |
npakTHyeckn  paspadoteH  noaxoa. Ilpeiuiokennre  noaxoan  BKIIOUBAT — METOJH 34
nporpamipade Ha [P ¢ axkuent kbm AP nntepdeiicn, ananus ma mMeToam u cpeiacrsa 3a
tparcep Ha  nauuu.  PaspadorennTe  npliIOKeHHsT ca  MPHIOKCHH M € OlleHeHa

(l))’lll\'ull(\lIZlJ!IOCTTll HM.

Ha 0asa na HOJYHCHHUTE pe3yiaTaTH ca CbCTABCHH CHOTBCTHHTE H3BOIH. IlocTasenara

HCIT 1 3a1a49pTe ¢a H3ITBITHCHH B HY/KHITA 00CM.

4. Hay'uHo npHJIOAKHN HPHHOCH HA JIHCEPTANHOHHUSI TPY/I.

[Tpueman  opMyIHpaHHTe OT aBTOpa HMPHHOCH. KOHTO ¢a ¢ Ha_\'qHo-npumm\'eh‘ "
HPIIOZKEH  Xapaktep. OCHOBHHTE TMPHHOCH €A CBBP3AHH C MPOIPAMHPAHC. KOMYHHKAlMA 1
CHIYPHOCT Ha poOOTH3HPAHI HPOI3BOACTBEHI cheTeMit. Paspadorena ¢ yHIBepcaaHa MeTo/HKa
3@ FEHEPHPAHE HA YHPABIABALIN NPOrPaMil 3a NpoMHLLIIeHH podotn ¢ minoassane Ha CARC
cucremn n APLL knacudukanms Ha atakuTe cpeuly TakMBa CHCTEMH € [IPCHOPBKH 3a 3alluTa.
Jlepunupann ca M yHHBEPCATHM CTBOKH 3a NPOSKTHPaHe Ha POOOTHIHPAHH KIETKH,

npioxumMi npu pasanaun CARC cucerenmi.

5. Ilpeuenka Ha nyO.IHKAIMHTE 110 THCEPTAUHOHHHS TPY/1.
Bbe Bpb3Kka ¢ AucepTalmaTa ca HanpaBeHH S nyOaukaunn, kato B 4 o1 nyOaHKauMuTe

~

TOi ¢ mbpBH aBTop. MartepHanute ca nyOoaHKYBaHH B MCAKIYHAPOIHH KOH(CPCHIUTH, KAKTO
CeABA 3 HA MEAIYHAPOIHH HAYUHO-TCXHHUCCKH KOHGEPEeHLHN: 2 HA HAYUHO-TEXHHYSCKH

KOH(epeHLIHIt B uyKONHA:

[TyGnukanunre 0Tpassapar, NPeACTaBAT W HOMYIAPU3MPAT HYACTH OT JIMCCPTALHOHHMS
Tpya. Moxke 1a ce 3akmoun. ue nyOaHKAUMHTE OTPa3sBaT [OJYUEHHTE pe3yiaTatH oT
JMCePTAIMOHHNS TPY/T B 1stocT. TlyOamkyBaHeTo MM BKJ. B TPY/JA0BE ¢ OTBOPEH JT0CTBA
crioMara 3a H3BCCTHOCTTA Cpell HayyHata oOwecTBeHOCT. JloKazaTecTBO 3a TOBA Cil.!l

3a0CHA3aHITC HHTHPAHHA.

-~



6. MHeHHsl, IPeNOPbKH H DeJIe/KKH.

JluceprauHOHHHUAT TPy/1 € pa3padoTeH B JACTAIIHOCT ¢ HYKHOTO BHHMaHHeE, OT/1HYaBa ce
ChC CTPEMEK 3a M3CJIe/IBAHE HA NOCTABEHHS NpodJeM M HaMHpaHe Ha padoOTello MPAKTHYECKO
pewenune. M3cnexsanata obnact e cbBpeMeHHa M JaBalla MOTEHUHAN 3a MMO-HATATLIIHO

pasBHTHE.

Karo npenopwbkn 3a Owjemara pabora ca coOCTBCHH IyOJHKalMH B IPCCTHAHH

MCKAYHAPOJHH CITHCAHHA.

3AK/IIOYEHUE

Bb3 ocHOBa Ha 3aI103HABAHETO MH € JHCEPTALHOHHHS TPY1 H MaTepHAJIHTE 110
Hero, M3NbJAHEHATa 00pa3oBaTe/lHa  UEd  HA  JIOKTOPAHTYpaTa, AaKTYaJaHoCTTa M
3HAYMMOCTTA HA HOCTHIHATHTE HAYYHO NPHIOKHH H NPHIOKHH HPHHOCH, ¢ YOeaeHoCT
naam [NOJIOZKHUTEJIHA ounenka Ha auceprauHoHHara padora Ha mar. HHK. bopsin

Yagaapos Baaaumupos.

Jara: 12.01.2026 YJAEH HA HAYYHOTO KYPH:...............

(npod. 1-p muxk. Hukoaii Croumenon)



OPINION
on dissertation for obtaining educational and scientific degree
“Doctor (Ph.D.)”
Author of the Dissertation thesis: MSec. Eng. Boryan Vladimirov
Thesis of the Dissertation: PROGRAMMING OF INDUSTRIAL ROBOTS USING API
member of the scientific jury Prof. Nikolay Stoimenov, Ph.D.,

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

The dissertation is in a contemporary and promising field that finds application in industry.
. the transition to "smart" manufacturing, and the complete automation of industrial processes. It
addresses a key issue in the digital revolution, namely the security of specialized software
‘systems in industry. Particularly relevant is the emphasis on the use of application programming
interfaces (APIs), enabling process customization, improved communication, and automation
of programming.

The approaches and methodologies developed in the dissertation for programming
industrial robots using API interfaces support decision-making and improve the processes of
managing industrial robots for various tasks. Research in this field requires a synergistic
approach and a solid knowledge of mechanics, clectronics, and software. All this determines
the relevance and significance of the dissertation in terms of its scientific and applied nature.

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

The introduction to the dissertation, the literature review of 138 bibliographic sources
(including websites), the historical background, and the description of the methods used
demonstrate the author's in-depth and detailed knowledge of the subject matter. The identified
" and rescarched problems, as well as contemporary solutions for integrating new technologies
into modern production through industrial robots, big data analysis, software solutions, and
computer systems, are developed with precision and detail.

The objectives and tasks of the dissertation are formulated in a well-argued manner after an
in-depth review and analysis in the field of industrial robots (IR) for the automation of industrial
processes.

[ believe that the candidate has an excellent understanding of the current state of the art in
- the field and has the necessary capacity to obtain new results.

3. Correspondence of the chosen research methodology and the set goal and tasks of
the dissertation with the achieved contributions.

In the dissertation, the tasks set are solved through a researched and practically developed
approach. The proposed approaches include methods for programming IR with a focus on API
interfaces, analysis of methods and means for data transfer. The developed applications have
been implemented and their functionality has been evaluated.

Based on the results obtained, the relevant conclusions have been drawn. The set goal and
tasks have been fulfilled to the required extent.
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4. Scientific and scientific-applied contributions of the dissertation.

[ accept the contributions formulated by the author., which are of a scientific and applied
nature. The main contributions are related to programming, communication. and security of
robotic production systems. A universal methodology has been developed for generating
control programs for industrial robots using CARC systems and API. classification of attacks
against such systems with recommendations for protection. Universal steps for designing
robotic cells, applicable to different CARC systems. have also been defined.

5. Evaluation of the dissertation publications.

Five publications have been made in connection with the dissertation, with the author being
the first author in four of them. The materials have been published at international conferences
as follows: three at international scientific and technical conferences: two at scientific and
technical conferences abroad.

The publications reflect. present, and popularize parts of the dissertation. It ¢an-be
concluded that the publications reflect the results obtained from the dissertation as a whole.
Their publication, including in open access works, contributes to their popularity among the
scientific.

6. Opinions. recommendations, and remarks.

The dissertation 1s developed in detail with the necessary attention. distinguished by its
endeavor to examine the problem at hand and find a practical solution. The field of study is
contemporary and offers potential for further development.

Recommendations for future work include publications in prestigious international journals.

CONCLUSION

Based on my familiarity with the dissertation work and its materials, the fulfilled
educational goal of the doctoral studies, the relevance and significance of the achieved
scientific and applied contributions, I confidently give a POSITIVE evaluation of the
dissertation work of the MSc. Eng. Boryan Vladimirov.

12.01.2026. MEMBER OF THE SCIENTIFIC JURY:....coiviiiiiiniinnenn.

Sofia (Prof. N. Stoimenov Ph.D.)

Page 2 from 2



