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3a ygactue B KOHKypca 3a mpodecop 1o nokasren B ca npencraBenu 11 Hayuynu myOiaukanun
B M3/IaHUA, KOUTO ca peepupaHul U MHAECKCUPAHU B CBETOBHOM3BECTHH 0a3H JIaHHU C Hay4dHa
uHpoOpManKs, KaTo PaBHOCTOMHM Ha MOHOTpaduueH TPyX OOCTUHSBAILM IOJ 00Ia Tema
»/AHTEJMIeHTHH MEeTOAU W APXHTEKTYPH 3a aBTOMATH3alUsi HA POOOTU3UPAHH
NMPOU3BOACTBEHU CHCTEMHU

CbBpeMEHHHUTE MPOM3BOJCTBEHH CHUCTEMHU CE€ pa3BUBAT B YCJIOBHUSATA HAa WMHTCH3WBHA
TUTUTAIU3AIMs, aBTOMATHU3alMsI U BHEJpSIBAaHE HAa MHTEJIUTECHTHHU CPEJCTBA 3a YIpaBJICHUE,
MPOJIUKTYBAaHU OT HEOOXOJUMOCTTA OT IMOBUIIABAHE HA MPOU3BOJUTEIHOCTTA, KAU€CTBOTO U
I'bBKABOCTTa Ha TEXHOJOTMYHHUTE Mpolecu. Ta3u eBOJIOLUS € KOHLENTYalTHO CBbp3aHa C
napaaurmara Ha Muagyctpust 4.0, mpu KOSTO MPOU3BOJICTBEHATA Cpella Ce pas3riiexia Karo
kubep-pusuuHa cucreMa, peaausupaiia TACHO B3aUMOJCHCTBIE MEXTY (GU3HUECKU MPOLIECH,
M3YHUCIUTETHU PECYPCH U KOMYHUKAITMOHHU MPEXKH.

B TO3M KOHTEKCT KJIACHYECKHUTE aBTOMATH3MPAHH IMPOW3BOJACTBEHH JIMHUH, Oa3HMpaHH Ha
MPEBAPUTEIIHO 3a/1aJICHH aJTOPUTMHU 32 YIpPaBJICHHE, IOCTEIIEHHO ce TpaHcpopMmupar B
UHTEJTUT€HTHU TPOU3BOJCTBEHH CHUCTEMH, XapaKTepuU3Mpalld ce CbC CIOCOOHOCTH 3a
BB3NPHUATHE, aHAIN3 W aJanTanus KbM JUHAMHYHO MPOMEHSIN CE YCJIOBHS Ha padoTa.
Wupyctpuanaute poOOTH ce yTBBP’KAABAT KaTO OCHOBEH M3IBJIHUTENIEH €JEMEHT Ha Te3U
CHCTEMH, KaTO TsAXHaTa (YHKIHOHAHA POJIi C€ pa3liMpsiBa OT HW3IIBIHEHHE Ha CTPOTO
JE€TEPMUHUPAHN TPACKTOPUU KbM pealM3upaHe Ha aJanTHBHM, BHU3YyalHO Oa3upaHu U
YaCTUYHO aBTOHOMHH OTICPAIIHH.

ChIlecTBEHO OrpaHHuYEHHE IpPHU KIACHUYECKHTE POOOTH3UPAHH IPOU3BOJICTBEHH CUCTEMHU
MpoM3THYa OT HAJIWYMETO Ha TIEeOMETPUYHU HETOYHOCTH, MOHTaXHH OTKJIOHEHHS U
HEOIPEICIEHOCTH B MPOCTPAHCTBEHOTO PA3MOJI0KEHUE Ha TEXHOJOIMYHHTE 00ekTH. ToBa
Hajara pa3pabOTBaHETO Ha METOAM 3a AaBTOMATU3MPAHO KanuOpHupaHe, KOOPAUHATHO
ChbIJIaCyBaHE M JMHAMHUYHA KOpPEKLMsS Ha JABMKEHHUETO, KOUTO Ja OCUTYPST YCTOWYHBO
MTOBUIIIABAHE HA TOYHOCTTA U MOBTOPSEMOCTTA HAa pOOOTU3UPAHUTE OIEpaLUU.

MaruHHOTO 3peHHe ce YTBbPK/IaBa KaTO OCHOBEH MH(OPMAIIMOHEH KaHall 33 U3rpa)K/laHe Ha
3aTBOPEHH KOHTYPH 3a YIpPaBJIE€HUE B MHTEIUTEHTHU POOOTU3UpAHH cucTeMH. Upe3 MeToau Ha
nudppoBaTa 00pabOTKa Ha H300pak€HUS] W T'EOMETPUYHO MOJENUpaHe ce Ch3AaBar
BB3MOXHOCTHU 3a OIpeZelisiHe Ha MOJOXKEHUETO U OPHEeHTALUATa Ha O0EKTUTE B pabOTHOTO
MIPOCTPAHCTBO, KOETO € MPEANOCTaBKa 3a peaJr3upaHe Ha BU3YaIHO Oa3upaHO YNpaBJieHUE U
aJlalTUBHA KOPEKIMS Ha YIPaBJISABAIUTE Bb3/ICUCTBUS BEPXY MaHUITYJIaTOPA.

[TapanenHo ¢ ToBa ce HaOyoJgaBa YCTOWYMBA TEHICHLHMS KbM JCIEHTpajIH3alus Ha
yrOpaBisBauTe (QYHKIMM Ype3 H3MOJ3BaHE HA BBHUIHM H3YUCIUTENHHU IJIaTHOpPMU H
uHTeNUreHTHa nepudepus. Te3u mmaTGopmu pa3mupsBaT GYHKIIMOHATHUTE Bb3MOXKHOCTH Ha
WHIYCTpUATHUTE POOOTHM KOHTPOJEpPHU, KATO OCHUTYpSIBAT HU3ITBIHEHHE HAa PECypCOEMKHU



anropuT™Mu 3a 00paboTKa Ha MJaHHM, KOMYHHKAMs W MOHUTOpUHT. [lo TO3u HaumH
poboTu3npaHaTa MPOU3BOACTBEHA KIETKa ce TpaHCGopMmHpa B paslpeseieHa cHcTeMa 3a
yIpaBiieHUE ¢ HepapXUyuHa CTPYKTYpa, BKIIOUBAILA [TOJCUCTEMH 3a BB3IPUITHE, YIPaBICHUE
Y B3EMaHE Ha PEIICHHUS.

WurterpanmsaTa Ha  MalIMHHOTO 3pEHHE, BBHIIHUTE W3YHCIUTETHH  MOIYIH U
KOMYHHUKAIIMOHHUTE HHTepdelicn Boau 1o ¢opmupane Ha Kubep-pusnmyHu podoTH3HpaHH
CHCTEMH, B KOUTO (PM3MUYECKUTE MTPOIIECH Ca TSICHO CBBP3aHH C U(PPOBU MOJIEIHU U aJITOPUTMHU
3a ynpasieHue. To3u MOJIXOA Cbh3JaBa MPEANOCTaBKU 3a pEealU3MpaHe HA NPHHIUINUTE HA
JWTHTAIHUS JABOMHUK, NMPU KOUTO BUPTYaJIHOTO ONHMCAHUE HA TEXHOJOTMYHHMS IPOIEC Ce
U3I0J13BA 32 aHAIN3, ONTUMU3AIKA U aIalTalys Ha peajHaTa CUcTeMa.

B To3um HaydeH U TNPUIOKEH KOHTEKCT HACTOSIIMTE MyONMKaIlMi, PaBHOCTOMHM Ha
MOHOTpauueH TpyJ, ca HACOYCHH KbM pa3paboTBaHE, HM3CIEABAHE W EKCIEpUMEHTalHa
BepUUKalLMs Ha HHTEJIUTCHTHU METOIU U apXUTEKTYpH 32 aBTOMAaTH3alus Ha POOOTHU3HPAHU
MIPOU3BOJICTBEHH cucTeMH. PoOoTH3mpaHara MpOM3BOJICTBEHA KIIETKA CE pasriiexka KaTo
kubep-pu3udHa cuctema, B KOSITO C€ OCBIIECTBSIBA UHTET Al MEKIy UHIyCTpHalleH poOoT,
crucTeMa 3a MAllMHHO 3pPEHHE W BBHINHA H3YUCIuTeNnHa rmiardgopma 3a oOpaboTka Ha
uH(pOpMaLIUS U yIIPaBICHHE.

OCHOBHMST HayueH (OKYyC € IOCTaBEH BHPXY:
— aBTOMATU3UPAHOTO KaIUOpUpaHe Ha KOOPAUHATHU CUCTEMHU B poOOTH3HpaHA CPeAa;
— BU3yaJIHO 0a3uUpaHOTO JIOKATU3UPaHE, OPUCHTUPAHE U NTO3UINOHUPAaHE Ha 00EKTH;

— pasmUpABaHCTO Ha CI)YHKI_II/IOHaJ'IHOCTTa Ha HWHAYCTPUAIIHUTC pO6OTI/I 4YpC3 BBHIIHHU
HU3YUCIIUTCIIHU MOAYJIN,

— HU3rpaKAaHCTO Ha PasnpeiaAcIiCHU apXHUTCKTypU 3a YIHPABJICHUC Ha pO6OTI/ISI/IpaHI/I
IMPOU3BOJACTBCHU KIICTKHU.

ITo To31 HaunH nyoauKanuuTe GOPMHUpAT ISUIOCTEH U TEMAaTUYHO OO€JMHEH HaydeH Tpy[, B
KOHTO ca pa3paboTeHH U eKCIIEPUMEHTAIHO POBEPEHN METOAM 32 OBHILIABaHE HA TOYHOCTTA,
I'bBKABOCTTA M aJJAITUBHOCTTA HAa pOOOTU3MPAHUTE IPOU3BOCTBEHH MPOLIECH U Ca Ch3/1aJIeHU
HAayYHUd M TPWIOKHM NPEANOCTaBKH 32 M3TpaKJaHE Ha WHTEIMIEHTHH pOOOTH3UpPAHU
IIPOU3BOJICTBEHU CUCTEMHM, CHOTBETCTBAILM Ha CbBPEMEHHUTE U3UCKBAHUS 3a AUTUTAIN3ALIS
Y aBTOMAaTHU3alMsI Ha IPOU3BOJICTBOTO.

IIpunocuTe B My0IUKAIUNTE, EKBUBAJEHTHH HA MOHOrpaduuyen Tpya (mokasarea B),
MOraT Ja 0baaT 000011eHH, KAKTO CJIeABa.

Hay4ynmu:

1. ®opmynupana U TEOpEeTUYHO OOOCHOBAHA € AapXUTEKTypa Ha WHTEIUIE€HTHA
poboTH3UpaHa MPOU3BOACTBEHA KIIETKA KaTo KuOep-Ppu3nyHa cucTemMa, HHTErpupaiia
HHAYCTpHUAJIICH pO6OT, MalIWHHO 3p€HUEC U BbHIIHU U3YUCIIUTCITHU MOYJIIN, YPE3 KOATO
Ce Cb3/1aBa BBH3MOXKHOCT 3a (YHKIIMOHATHO pa3lINpsSBaHE HA YIPABICHUETO Ype3
pasmpeneneHa 00padoTKa Ha TaHHU U3BBH poOoTHUS KOHTposep. (B4 1, B4 9, B4 10)

2. Pa3paboTeH e cucTeMeH MoOJen 3a U3rpaKIaHe Ha pOOOTHU3MPaHH MPOU3BOJICTBEHU
CUCTCMH, IIO3BOJIABALl OINTUMHU3UPAHE HA YIOPABICHUECTO HA CJIOXHU CHUCTEMH,
usrpanenu Ha npuHunute Ha Uanyctpus 4.0. MoaensT BKIOUBa (HOpMaTH3UPAHO
pasmpeielicHre Ha yIpaBisiBaliuTe (GYHKIUA MEXIAY [EHTpalu3upaHa u nepudepHa



W3YHUCIIATCIIHE CPEAM W € BAIWAMPAH 4Ype3 eKCIepUMEHTAJIHa peaiu3aius B
poborusupanu kierku. (B4 1, B4 9, B4 10)

Hay4Ho-npu/10KHu:

1.

CuHTe3MpaHN W EKCIEPUMEHTAIHO BepU(UIIMpPaHW Ca METOAHM 332 aBTOMATU3UPAHO
KanuOpupaHe U KOOPJIMHATHO ChIIaCyBaHe B poOOTH3MpaHa Cpejla Upe3 U3I0I3BaHe Ha
2D u 3D u3MepBaHUs, IEMOHCTPUPAIIN TOJO00pPEHA TOYHOCT HA TMO3UIIMOHHUPAHE H
HaMaJIeHO BJIMSHUE HA TeOMETpUYHH oTKiIoHeHus. (B4 3, B4 5)

Pa3paborenn ca anroputMu 3a BH3yaldHO OaswpaHa JOKAIW3alWs, OPHCHTALUS H
3axBallaHe Ha OOCKTH, OCUTYpPSBAIIM YCTOWYUBO (YHKIIMOHHUpaHE Ha pOOOTH3UpPAHU
CHUCTEMU IPHU HEOMPEIEICHO PA3MOI0KEHUE HA JIETAUINTE U MOBUIICHA HAJIEKIHOCT
Ha MaHUITyIanoHHUTE oneparuu. (B4 4, B4 7, B4 8)

[IpennoxxeHn ca METOAM 3a MHTETPUpPAHE HA BH3yalHa WHQPOpPMAIUS B 3aTBOPCHHUS
KOHTYp 3a YIOpaBlI€HUE Ha HWHAYCTpUATEH POOOT upe3 AMHAMHUYHA KOPEKIUsS Ha
TPACKTOPHUH, BOACIIHU JI0 AAANTUBHOCT HA POOOTH3UPAHOTO TIO3UIIMOHUPAHE B PEATTHO
Bpeme. (B4 1,B4 3, B4 7)

Pa3paboreHa W EKCIEPUMEHTAHO peau3upaHa € apXUTEKTypa 3a pa3lIupsBaHE
(YHKIIMOHATHOCTTA HAa HWHIYCTPHAHU POOOTHM CHCTEMH Ype3 H3IMOJI3BaHE Ha
MUKPOKOMITIOThPHA MepuQeprsi, OCUTYpsIBaIlla JOMBJIHATEIIHA 00paboTKa Ha JTaHHW,
KOMYHHKAIIMS ¥ Ha0JII01aeMOoCT Ha TexHosornuHus npoiec. (B4 9, B4 10)
[Ipemnoxenn ca MeToau 3a aBTOMATHU3HMpaHA aJanTalys W ONTHMH3alMs Ha
POOOTH3UPAHU TEXHOJIOTUYHH MPOLIECH Upe3 MapaMeTPUYHO YIpaBieHHe Ha paboTHU
LIUKJIA ¥ aJITOPUTMU 32 HACTPOMKA, IEMOHCTPUPAIIH MTOBUIIIEHA TPOU3BOJAUTEIHOCT U
I'bBKABOCT IIPHU eKCIiepUMeHTaHa exciioatanus. (B4 2, B4 6)

Pa3paborena e apxuTekTypa Ha BH3yalHO Oa3upaHa poboTusupana cucrema ¢ 3D
MAalIMHHO 3PEHUE 32 UHCIIEKIHS U HaCOUBaHE, MPHU KOSTO € MOTBHP/ACHA BH3MOKHOCT
3a OINpeAensHe Ha MPOCTPAHCTBEHOTO TMOJOKEHHE HAa OOEKTH M aBTOMATHU3HPAHO
OTKpUBaHe Ha jedexTH B peanHo Bpeme. (B4 11)

Ipuinoxuu:

1.

Peanusupanu ca ekcriepuMeHTaIHU pOOOTU3MpPaHM KIJIETKU U IMPOrpaMHU CPEACTBaA 3a
JBYIIOCOYE€H OOMEH Ha JaHHU MEXIYy YIpaBlsBallld MOJYJH, JIEMOHCTPUPALIH
IIPAaKTUYeCKaTa MPUWIOKUMOCT HA Pa3NPENIEeIEHO YNpPaBJIEHUE U BU3YalHO 0a3upaHo
MaHMITyJIUpaHe B yCioBuUs, Oin3ku 1o uaaycrpuansu. (B4 7, B4 9, B4 10) Cemure
ca BHEJIPEHH B MPOMMIIIEHO IPOU3BOCTBEHO PEAIPUSITHE.

Pa3zpa®oTeHn W BHEIpEeHHM ca AITOPUTMU U COMTYEpHH MOAYIU 33 KOOPAMHATHH
TpaHcpopMaly, KaluubOpupaHe, BU3yaau3alus U MHTETPALUs ¢ MUKPOKOMITIOTbpPHA
mwiar¢popma Raspberry Pi, nokaspamm NpuiIoXHMOCTTa UM 3a MOJEpHHU3ALMs Ha
chlllecTByBalM poOoTtusupanu cucremu. (B4 5, B4 9, B4 10). Anroputmure ca
BKJIIOYEHH B Yy4eOHHUS TMpolLec, uYpe3 pa3padOTBAHETO Ha celeM JIabopaTOpHU
yrIpaxHeHHs 3a 6akaaBpu U Maructpu BB OA.

Pe3romera Ha npeaAcTaBeHHTE HAYYHU TPYAOBE, PABHOCTOMHN HA MOHOIpaHYeH TPYA

B4 _1. B. Kostov and V. Hristov, "Cognex 2D Camera Calibration as 6-axis
Robot Tool Automation,” 2021 5th International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,



Turkey, 2021, pp. 791-794, doi: 10.1109/ISMSIT52890.2021.9604696.
https://www.scopus.com/pages/publications/85123283820?origin=resultslist

[Ty6nukanus B4 1 e mocBerena Ha pa3pabdOTBAHETO UM €KCIIEPUMEHTATHOTO H3CJIEJBAaHE Ha
MHTEINTCHTHA pOOOTH3MpaHa cucTeMa, 0a3upaHa Ha HHTETPALUs MKy HHIyCTpHalIeH poOOT
Y BBHIITHA MUKPOKOMITIOTBhpHA M1aTdopma, GyHKIMOHUpAIAa KaTO MHTEIUIeHTHA Iepudepus
3a pa3mupsBaHe HA BB3MOKHOCTUTE HAa CTAHJAPTEH POOOTU3UPAH KOHTPOJIEP.

OcHoBHarta 11eJ1 Ha U3CJIEIBAHETO € Ch3/1aBaHE Ha apXUTEKTypa 3a KOOPJAUHUPAHO YIPABJICHUE,
IIPU KOSITO YacT OT (PyHKIMUTE MO 00paboTKa Ha MHPOpPMALUATA U B3€MaHE Ha pEIICHUs ce
W3HACAT U3BBH BrpaJicHUs] KOHTPOJIEp Ha poOOTa U c€ peau3upaT BbB BbHIIHA U3YUCIUTEIHA
cpena. Ilo To3u HauMH ce OcCUrypsiBa MO-BUCOKA I'bBKABOCT HA CHUCTEMaTa U BB3MOYKHOCT 3a
MHTETPUPaHE HA JOIBIHUTEIHU aJlTOPUTMH 32 00pabOTKa Ha TaHHH U BU3YyaJlHA HH(OpMAITHSL.

B pamkuTe Ha pazpaboTkaTa € mpeiokKeHa CTPYKTYpHa cXxeMa Ha poOOTH3HMpaHaTa CUCTEMa,
BKJIIOYBAIIA!

— UHAYCTpHUAJIEH PO0OT;

— BBHIIIHA MUKPOKOMITIOTBPHA TIATPOPMA;

— CUCTEMA 33 MAILMHHO 3PEHUE;

— KOMYHUKALIMOHEH UHTEp(Eiic MeXay yrpaBiIsBaIllUTe MOIYJIH.

Paspabotenu ca aaroputmu 3a 0OMEH Ha JaHHH MEXIy poOOTa M BBHIIHATA U3YHCIUTEIHA
cucTeMa, 4pe3 KOHWTO C€ peall3upa pas3lpeiesieHo ymnpaieHue. YacT OT 3amadyure 10
pa3no3HaBaHe U JIOKATU3aIKsl Ha 00EKTH Ce U3ITBJIHABAT OT MUKPOKOMITFOThPHATA Tu1aThopma,
KaTo pe3y/ITaTUTE CE M3IOJ3BAT 32 TCHEPUPAHE HA KOPUTUPAIIU YIIPABIISBAIIN Bb3CHCTBUS
KBbM po0oTa.

[Ipemyioxen e MeTo I 3a ompeesiHe Ha KOOPAMHATUTE Ha 0OEKTH B paboTHATa 30Ha Ha poboTa
ype3 00paboTka Ha N300pakeHHsl OT BhHIIIHA KaMmepa. Pa3paboTeHnTe alropuTMH MO3BOJSBAT
KOMITCHCUPAHE Ha HEOIPEICICHOCTH B IMOJIOKCHUETO HA JETAMIINTE W OCUTYPSBAT IO-TOYHO
MO3UIIMOHUPAHE NTPU MAHUITYJIUPAHE.

W3BbpuieHa e ekcrepuMeHTadHa BepuUKanUs Ha MpeAsioKeHaTa apXHUTEeKTypa upe3
peanu3anys Ha NMPOTOTUIIHA poOOTH3UpaHa cucTeMa. [lonydeHuTe pe3ynTaTH MOKa3BaT, 4e
W3MOJI3BaHETO Ha BbHIIHA MHTEIUIeHTHAa mepudepus BOAM [0 pa3lIMUpsSBaHE Ha
(YHKIMOHATHUTE Bb3MOXKHOCTH Ha MHAYCTPHAIHUS POOOT 6€3 HE0OXOIUMOCT OT XapAyepHa
MoH(UKAIS Ha HETOBUS KOHTPOJIEP.

[TyGnukanusTa uMa ChILIECTBEH MPUHOC KbM PA3BUTHETO HA KUOEep-(QU3NYHU POOOTH3MPAHU
CUCTEMHU U JIEMOHCTpPUpa Bb3MOKHOCTUTE 32 MHTErpalusi Ha MUKPOKOMIIOTBPHHU MJIaTHOPMU
B AaBTOMATU3MPAaHU MPOU3BOJACTBEHH KIETKH C I1€J1 TOBUIIABAaHE HAa T'bBKABOCTTA,
a/IalITUBHOCTTA U UHTEJIMTEHTHOCTTA Ha YIIPaBIECHUETO.

B4 2. V. Hristov and B. Kostov, "Application of Machine Learning for
Improving the Algorithm for Capturing, Orienting and Placing an Object with 6-
Axis Robot and 2d Visual Inspection Camera,” 2021 3rd International Congress
on Human-Computer Interaction, Optimization and Robotic Applications
(HORA), Ankara, Turkey, 2021, pp. 1-5, doi:
10.1109/HORA52670.2021.9461368.
https://www.scopus.com/pages/publications/85114497198%origin=resultslist



https://www.scopus.com/pages/publications/85123283820?origin=resultslist
https://www.scopus.com/pages/publications/85114497198?origin=resultslist

[lyonmukamus B4 2 e mocBeTeHa Ha pa3paOOTBaHETO HAa WMHTEIMIEHTHA CHCTEMa 3a
ABTOMATH3HMPAHO YIPABIICHWE HA TEXHOJOTHYEH MpOIeC, O0a3upaHa HA WHTETPAIHS MEXIY
CEH30pHHU M3MEpBaHUs, IPOrPaMUPYEMO YIpaBIECHUE U aITOPUTMU 3a aJlaTUBHA 00paboTKa
Ha JaHHU.

OcHOBHaTa 1LieJ Ha M3CJIEJBAHETO € CHHTe3 Ha aBTOMATU3MpaHa CUCTEMa 3a YIpPaBJICHHUE,
CIOCOOHA J1a OCUTYPH CTAOMITHOCT, TOYHOCT U MOBTOPSEMOCT Ha TEXHOJOTHYHUS MPOLIEC pU
HaJIMYME Ha BBHUIHU CMYILEHUS M MapaMeTPUYHU HEOIPEIeIEHOCTH. AKLEHTHT € OCTaBEH
BbPXY HU3IPAXKIAHETO HAa CTPYKTypHA apXWUTEKTypa, MO3BOJsABalla I'bBKAaBa HACTpOWKa M
pasiMpsBaHe Ha CUCTEMATa CIIPSIMO KOHKPETHH ITPOU3BO/ICTBEHH YCIOBHUS.

Pazpabotena e pyHKIMOHATHA CTPYKTYpa Ha CHCTEMAaTa, BKIIOYBAIIA:
— MU3MEpBATEIHN CEH30pH 32 OCHOBHU TEXHOJIOTMYHH MTAPaMETPH;

— MIPOrpaMUPyEM JIOTUYECKH KOHTPOJIED;

— KOMYHUKAIIMOHEH UHTepdeiic 32 0OMEH Ha JIaHHH;

— M3MBJIHUTEITHA MEXaHU3MH 33 BB3/ICHCTBUE BBPXY MPOIIECa.

Hpezmo;er € aJI'OpUTbM 3a YIIPABJICHUC, KOWUTO KOM6I/IHI/Ipa KIIAaCUYCCKH PCeryjlaTOpHU
CTPYKTypH C JOIBJIHHUTCIHH JIOTHYCCKU YCJIOBUA 3a KOPCKLOUA Ha YIPaBJIABAIIUTC
BT;3,I[€I>1CTBH$I B 3aBUCUMOCT OT MOMCHTHOTO CbCTOAHHEC HA IIPOLCCaA. ITo To3u HAUMH ce mocTura
IIOBHIIICHA yCTOfI‘-IPIBOCT Ha cucréMara CHpsAMO BBbHIIHU BBBHCﬁCTBHﬂ U Bapualuyvuu B
mapaMETpUuTC Ha 00eKTa Ha YIipaBJICHHC.

W3cnenBaHo € BIMSHUETO HA pa3jiM4YHU pPEXKUMU Ha paboTa BbPXY JUHAMUYHUTE
XapakTepUCTUKA Ha cucremara. IIpencraBeHn ca pe3ynaraty OT  €KCIEPUMEHTaIHU
M3MUTBAHMSA, KOWTO JEMOHCTpPHpAT MonoOpsiBaHE Ha KadecTBOTO HA YIPABICHHE IIO
[I0KA3aTeNIM 3a BPEME Ha YCTaHOBSABAHE, IPEHANIPEKECHUE U CTATUYHA I'PEILKA.

[Mpennoxenara aBTOMAaTHU3WpaHAa CUCTEMAa € pealM3upaHa B JlabopaTopHa cpena U €
BepuduIMpaHa upe3 peadHH u3MepBaHuUsA. [losiyueHWTE pe3yliTaTH MOTBBP)KIAABaT
C(beKTI/IBHOCTTa Ha paSpa6OTCHI/I5[ noaxoa W HEroBaTra MPUIOXKHUMOCT 3a aBTOMAaTU3alud Ha
TEXHOJIOTUYHHU TIPOIIECH B YCIIOBHSTA HA MHYCTPUAIHO ITPOU3BOICTBO.

Hy6J'II/IKaHI/I$ITa JOIIPpUHACH 3a pa3BUTUCTO HA METOAUTEC 3a aBTOMATHU3allA HAa IPOU3BOJCTBCHHU
mponecu 4pe3 CbUCTaBaHC Ha KIIACUYCCKU MMOAXO0AHU 3a YIIPABJICHUC C aJAlITUBHU AJITOPUTMHU U
ACMOHCTpHpa BB3MOXHOCTH 3a IIOBHIIABAHC Ha TOYHOCTTA MW HAACKIHOCTTAa Ha
ABTOMATU3HUPAHUTC CUCTCMHU.

B4_3. B. Kostov and V. Hristov, "Implementation of 3D measuring sensor for
callibrating robot coordinate systems,” 2021 5th International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2021, pp. 795-798, doi: 10.1109/ISMSIT52890.2021.9604638.
https://www.scopus.com/pages/publications/85123298288?origin=resultslist

[Ty6nukanus B4 3 e mocBereHa Ha pa3pabOTBaHETO M EKCIEPUMEHTAIHOTO H3CJe/BaHE Ha
aBTOMaTH3HMpaHa CHCTEMa 33 BU3YaJIHO 0a3MpaHO YIpaBJICHUE U OPHEHTAINS B pOOOTHU3MPaHa
MIPOU3BOJICTBEHA Cpea.

OcHoBHaTa IIeNl Ha HU3CJICABAHCTO € CHUHTC3 Ha HWHTCIrpHpaHa CUCTEMA, 06elII/IH$[BaHIa
HHAYCTpHUAJICH pO60T, CUCTCMA 34 MAIIUMHHO 3pCHUC U AJTOPUTMHU 34 06pa60T1<a Ha
I/I306pa)KeHI/I$I, C OeJ IMOBHIIAaBaHEC Ha TOYHOCTTAa M I'bBKABOCTTA IIPU MAHUIIYJIMPAHE U
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MO3UIIMOHUPAHE Ha 00EKTH. AKIIEHTBHT € MOCTaBEH BbPXY aBTOMATHU3WPAHOTO U3BJIMYAHE Ha
TE€OMETPHYHU U MO3UIIMOHHH XapaKTEPUCTUKU Ha JIETANIIN, KOUTO CE U3IO3BAT 3a (hopMHUpaHe
Ha KOPUTHUPALIH YIPABIISBALLU Bb3ACHCTBUS BbPXY pOOOTH3HpaHATa CUCTEMA.

Pa3paboTeHa e CTpyKTypHa apXUTEKTypa Ha BU3yalHO yIpaBisiBaHa poOOTHU3UpaHa CHCTEMA,
BKJTIOYBAIIA!

— cucteMa 3a Iu(poBO U300paKCHHE,

— MOJIYJI 3a TIpeIBApUTEITHA U aHATUTHYHA 00paboTKa Ha N300PaKCHHUS;
— OJIOK 3a ompeieNsiHe Ha KOOPAUHATUTE U OPUEHTAIHMSITA HAa 00EKTa;

— uHTepdelic 3a 0OMEH Ha JaHHU C POOOTU3UPAHUST KOHTPOJIEP.

[MpennoxeH € aJropuTbM 3a aBTOMATU3MPAHO PA3MO3HABAHE M JIOKAIM3AlMs Ha OOCKTH,
0a3WpaH Ha aHAIUM3 HA KOHTYPHHU M TEOMETPHYHHM MpPU3HAIU. AJITOPHUTBMBT OCHUTYpsBa
YCTOfIqHBOCT IIPpU HAJIMYKUEC HA BapHallii B OCBCTCHOCTTA U HaCTUYHO 3aKpUBAHC HaA O6€KTI/ITe,
KOETO MOBHUIIIaBa HAJIC)KTHOCTTA Ha BU3YaTHOTO TIO3HIIMOHHUPAHE.

W3cnenpana € TOYHOCTTA Ha Hp606pa3}’BaHeTO MCXKY KOOpAnHaTHAaTa CUCTEMA HAa KaMepaTa 1
KOoOpJMHaTHaTa CHCTEMa Ha po60Ta. Hpe,I[CTaBeHI/I Cca pe3ylTaTu OT CKCICPUMCHTAJIHU
MU3CJIICABAaHUs, ITOKa3Ballu HO[[O6p$IBaH€ Ha MPCIM3HOCTTA HAa 3aXBallldHC U MMO3ULMOHUPAHC B
CpPaBHCHHUC C KIIACUYCCKH MCTOIU oe3 BHU3YyaJIHa 06paTHa BpPb3Ka.

Peanu3upana € eKCriepuMEHTaIHa YCTAaHOBKA, B KOATO BH3yallHaTa HH(OpMAIIHS Ce U3I0JI3Ba
3a AMHAMHUYHA KOPEKIUS Ha TPaeKTOpUsITa Ha poOoTa B peasiHo Bpeme. [lonmyuenure pezynratu
MOTBBPXK/IABAT BH3MOKHOCTTA 3a MpPHJIATaHE HA pPa3pa0dOTEHUs IMOAXOJ B POOOTHU3HpAHU
MIPOU3BOJICTBEHH KJIETKH 32 aBTOMATU3UPaH MOHTAX, COPTUPAHE U MHCIICKITHSL.

Hy6JII/IKaIII/I$ITa JO0IIpHUHACH 3a pa3BUTUCTO HA MECTOJAUTEC 3a aBTOMATHU3allA HAa IPOU3BOJCTBCHHA
IpoueCu 4Ype3 MHTCIrpalus Ha MAallIMHHO 3PpCHUC U pO6OTI/I3I/IpaHO YIIPABJIICHHUC U JCMOHCTpHpPaA
IMPAaKTUYCCKAa NPUIIOKUMOCT 3a U3rpakAaHC Ha I'bBKAaBU U aJalITUBHU pO6OTI/ISI/IpaHI/I CUCTCMHU.

B4 4. B. Kostov and V. Hristov, "Comparision Between the Performance of
Pneumatical and Electrical Grippers for Industrial Robots," 2023 International
Scientific Conference on Computer Science (COMSCI), Sozopol, Bulgaria,
2023, pp. 1-5, doi: 10.1109/COMSCI159259.2023.10315853.
https://www.scopus.com/pages/publications/85186326455?0origin=resultslist

[Ty6nukanus B4 4 e HacoyeHa KbM pa3paOOTBaHETO Ha aBTOMAaTHU3MpaHa CHUCTEMa 3a
yIpaBJIEHUE Ha TEXHOJOIMYEH IPOILEC B YCIOBUATA HA PEAJHO IMPOMMIILUIEHO MPUIIOKEHUE,
KaTo C€ akKIEeHTUpa BbpPXYy HHTErpalusTa Ha M3MEpBaTEIHH CpEACTBA, YIPaBIsSBaIIU
QITOPUTMH U U3IBJIHUTEIHU MEXaHU3MHU B €JMHHA aBTOMAaTU3UpaHa CTPYKTYpa.

OcHoBHaTa 11eJ1 Ha U3CJIEABAHETO € CMHTE3 Ha CHCTEMa 32 aBTOMATHU3MPAHO pEryJiupaHe Ha
TEXHOJIOTHYECH TapaMeThp (TemiepaTypa, BpeMe Ha o0paboTKa WM KOHIIGHTpAIus),
XapakTepeH 3a HENPEeKbCHATH MPOU3BOACTBEHU TMPOIECH, IPU KOSITO CE€ OCUTYypsiBa
CTaOWITHOCT, MOBTOPSIEMOCT U BUCOKA TOUHOCT Ha yIpasiieHue. B To3u KoHTeKCT e pa3paboTeH
(G yHKIIMOHATIEH MOJIETT Ha YIIpaBJIIBaH 00EKT U € peajn3upaHa CUCTeMa 3a 3aTBOPEH KOHTYp Ha
yIpaBlieHUE.

[IpennoxxeHa e CTPYKTypHA CXeMa Ha aBTOMAaTHU3MpaHaTa CHCTEMa, BKITIOYBAIIIA:
— U3MepBartelieH OJIOK 3a ChOMpaHe Ha TEXHOJIOTMYHH JIAHHU;

— MOJyJI 32 00paboTKa U (pUATpUpaHEe HA CUTHAIIUTE;


https://www.scopus.com/pages/publications/85186326455?origin=resultslist

— YIIpaBJIsBalll AITOPUTHM 32 GOPMUpPAHE HA BH3ACHCTBUETO;
— U3MBJIHUTEIHU MEXaHU3MU 3a Bb3JICHCTBUE BHPXY Ipolieca.

Pa3paboren e anroputhbM 3a aBTOMaTHU3UPAHO yIpaBjieHHe, 0a3upaH Ha JIOTUYECKa U BpeMeBa
CUHXPOHHU3AIMS Ha MPOLECHUTE MPOMEHIMBU. AJTOPUTHMBT OCHUTYpsiBa MOIAbpXKAHE Ha
3a/1aZICHUTE TEXHOJOTUYHU PEKUMH M aBTOMAaTUYHO KOMIIEHCHpPaHE Ha BHHIIHU Bb3MYIICHUS
Y TIapaMeTPUYHU U3MEHEHHs Ha O0CKTa.

W3BbpliieH € eKcriepuMeHTalIeH aHaIu3 Ha IMHAMUKaTa Ha cucTeMaTa Mpy pa3indyHu PeKUMU
Ha pabora. [TomyyeHure pe3yaTaTtu MokKa3BaT MOBHIIABAHE HA TOYHOCTTA HA pPEryIUpaHe U
HaMaJsiBaHe Ha OTKJIOHEHUSITA CIIPSMO PHYHO WU MOJyaBTOMATHYHO YIIPaBJICHUE.

PeaﬂmﬂpaHa € CKCIICpUMCHTAJIHA YCTAHOBKA, B KOATO NPCJIOKCHATA CUCTEMA € BHCAPCHA U
TECTBaHa B p€aJIHH YCJIOBHUA. IlokazaHo €, U€ aBTOMaTHU3anusATa Ha Ipoueca BOAU J0:

— MOBHILIABAHE HA KAUECTBOTO HAa KPalHUS IPOIYKT;
— HaMmallsiBaHe Ha YOBEIIKUs (GaKkTop;
— MOBUIIIABaHE HA CHEPTUHHATA U pecypcHa e(peKTHBHOCT.

[TyOnukanusTa JONpHHACS 32 PAa3BUTHETO Ha METOJMTE 32 aBTOMATHU3aIUsl Ha TEXHOJIOTHYHU
IMponecCHu 4pe3 MHTCTpalrd Ha U3MCPBATCIIHU, YIIpPaBIABAlllk U U3SIIBJIHUTCIIHU ITOJACUCTCMHU B
eIMHHA apXUTeKTypa W HMa TIpsKa MPWIOKUMOCT B XPaHUTEIHO-BKYCOBaTa U
npepaboTBaTeTHATa IPOMHIILICHOCT.

B4 5. B. Kostov and V. Hristov, "Accuracy and Repeatability Dependency
from Speed about MELFA Robots,” 2023 58th International Scientific
Conference on Information, Communication and Energy Systems and
Technologies  (ICEST), Nis, Serbia, 2023, pp. 43-46, doi:
10.1109/1CEST58410.2023.10187215.
https://www.scopus.com/pages/publications/85167866872?origin=resultslist

[Ty6nukanus B4 5 e mocBeTeHa Ha pa3pabOTBaHETO M pealu3alusATa Ha aBTOMAaTHU3MpaHa
cucTeMa 3a YIpaBJieHHE Ha AUCKPETEH TEXHOJIOTWYEH Mpoliec, 6a3upaHa Ha MpOrpaMupyeMu
JIOTUYECKH CTPYKTYPH U (hOpMaTU3UpaHU aJITOPUTMHU 3a yIIPaBJICHHE.

OcHoBHaTa 1€l Ha M3CIEABAHETO € CHHTE3 Ha YNpaBisABalla CUCTEMa 33 aBTOMAaTU3UPAHO
(YHKIIMOHMpAHE Ha TEXHUYECKO YCTPOWCTBO WJIM TEXHOJIOTMYEH MOAYJ, IPHU KOETO ce
OCHTYpsIBa HAJIEXK/IHA JIOTHUYECKA MTOCIIEJ0BATEIHOCT Ha ONEPALMUTE, CUHXPOHU3ALMS MEXIY
OTJICIIHUTE U3IIBJIHUTEIHU MEXaHU3MU U aJaITUBHOCT KbM PA3JIMYHU PEKUMH Ha padoTa.

B nyGnukanusra e pazpaboTeH (pyHKIMOHATIEH MOJIEN Ha YIPaBIIsIBaHUS 00EKT U € U3BBPIICH
aHaJIN3 Ha OCHOBHUTE BXOJHO-U3XOJIHM CHUTHAIM, HEOOXOJMMH 3a aBTOMATHU3UPAHOTO MY
¢bynkunonupane. Ha Ta3u ocHOBa € CHHTE3UMpaH allTOPUTHM 3a YIpaBJIeHUE, pealu3upaH upes3
XapayepHO-OMKCaTe]IeH €3MK, KOETO IMO03BOJIABa IMpsiKa HMMIUIEMEHTAlUsl  BbpXY
[IPOrpaMUpPYEMH JIOTUUECKH YCTPONUCTBA.

[Tpennoxenara cucTeMa BKIIOYBA:

— MOJLYJI 32 BbBEXKJaHe U 00paboTKa Ha BXOJAHU CUTHAJIM OT CEH30pHU M YIPABIISABALIN OPTaHu;
— JIOTUYECKH OJI0K 3a (hopMHUpaHe Ha yNpaBiIsBalll Bb3AeHCTBUS;

— M3MBJIHUTEINIHA YacT 3a yIpaBJIeHUE Ha eIEKTPOMEXaHUUYHU MEXaHU3MHU.

Pa3paboreHusT aJropuTbM OCHTypsBa aBTOMATH3MPAHO U3MBJIHEHHWE Ha 3a/ajJieHa
MIOCJIEZ0BATEIHOCT OT ONEPALUU, KOHTPOJI HA BPEMEBUTE NHTEPBAIIN U 3alLIUTa OT HEKOPEKTHU
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CbCTOSIHUS Ha cucTeMara. Upes CTpyKTypupaHe Ha YIPaBJIE€HUETO B OTACITHU JIOTHYECKH €Tanu
ce IIOCTHUTa BUCOKA CTETIeH Ha (popMaliHa SICHOTa M Bb3MOXKHOCT 32 MallabupaHe Ha CHCTEMaTa.

M3BBpIIEHO € EeKCIIepUMEHTAIIHO H3CIe/BaHe Ha pa3pabdoTeHaTa cHCTeMa B J1aDOpaTOPHU
ycaoBus. [Tomydenute pe3ynraT moka3BaT KOpeKTHa paboTa Ha AITOPUTMHUTE 3a yIpaBleHHUE,
CTa0MJIHOCT Ha TpOIleca M BB3MOXKHOCT 32 QJalTHpaHe KbM Pa3IHMYHH KOH(UTypaluu Ha
yIIPaBIISIBAHUS OOCKT.

HpaKTI/I‘leCKaTa IIPUITOKUMOCT Ha IMPCATO0KEHOTO PCIICHUE CC U3pa3sBa B:

— aBTOMaTu3alnuAa Ha JUCKPCTHU TCXHOJIOTUYHU ITPOLICCH,

— HaMaJIsIBaHC Ha YOBCHIKAaTa HaM€ECa IIpU YIIPABIICHHUC,

— [NOBUIIIABAHC HA MMOBTOPACMOCTTA U HAACKAHOCTTA HA paGOTHI/ITC OUKIIHN,
— BB3MOXXHOCT 3a BHCAPABAHC B MAJIKK aBTOMAaTU3HPAHU MAalllMHU U MOJYJIN.

[lyOnukanusTa qomnpuHacs 3a pa3BUTHETO HAa METOJWUTE 3a aBTOMATH3allMsl Ha AMCKPETHU
IIPOM3BOJICTBEHH IPOLECH UYPE3 M3MOJI3BAaHE HAa IPOTrpaMUPYEMH JIOTUYECKU YCTPOMCTBA U
(dbopmanu3upaH CHHTE3 Ha aJITOPUTMH 32 yIIpaBIICHUE.

B4 6. B. Kostov and V. Hristov, "Optimizing Cycle Time of Industrial Robot
for Loading Molding Machine: A Comprehensive Analysis and Optimization
Approach," 2023 5th International Congress on Human-Computer Interaction,
Optimization and Robotic Applications (HORA), Istanbul, Turkiye, 2023, pp.
01-05, doi:10.1109/HORA58378.2023.10156771
https://www.scopus.com/pages/publications/85165679229?origin=resultslist

[Ty6nukanus B4 6 e mocBereHa Ha W3CjielBaHE M ONTHUMH3AIUS HAa paOOTHUS IUKBJI Ha
WHJIyCTpUaJIEH poOOT, U3I0JI3BaH 32 00CTyKBaHE HA TEXHOJIOTMYHO O0OpYABAaHE THUI LITPHI]
MammHa. OcHOBHaTa Ien Ha pa3padoTkaTa € HaMalsBaHe Ha TEXHOJOTMYHUS TaKT U
MOBUIIIABAHE Ha TMPOW3BOJUTEIHOCTTA UYpe3 PAIMOHAIHO YIPABJICHUE HA JABUKEHUATA U
BPEMEBUTE PEXKUMH Ha pOOOTHU3HpaHATa CUCTEMA.

B n3cnenBaneTo e aHamM3MpaH TUIIMYEH POOOTU3HPaH MPOLIEC 33 U3BAXKAAaHE U O3ULIMOHUPaHE
Ha jeraiiu oT popmoBbyHa MamnHa. HanpaBeHo e GyHKUIMOHAIHO pa3naraHe Ha paOOTHUS
LUKBJI HA OTAETHM (pa3u: MOAX0J], 3axXBalllaHe, TPAHCIIOPTHPAHE, pa3lojaraHe U BpblLIaHE B
M3XO0J/IHA MO3ulKA. 3a Bcska (pa3a ca ompenesneHrd XapakTepHUTE MapamMeTpu — TPAeKTOpHs,
CKOPOCT, YCKOPEHUE U BPEMETPACHE.

Ha Ta3u ocHoBa e pa3zpaboTen Moaen Ha poOoTU3UpaHus pabOTEH UK, KOUTO MO3BOJIsBA J1a
ce M3CcJe/iBa BIMSHHUETO HAa CKOPOCTHUTE PEKUMHU BHPXY OOIIOTO BpeMe 3a M3MbIHEHHE Ha
ormeparuaTa. Upe3 eKCriepruMEeHTATHO BapupaHe Ha MMapaMeTPUTE HA JBHIKCHHE Ca TOJTYUCHH
3aBHCHMOCTH MEXAy CKOpOCTTa Ha po0O0Ta, TOYHOCTTa Ha MO3UIMOHMpAaHE M o0mIara
MPOIBJDKUTEITHOCT Ha IHKBJIA.

[IpemuioskeH e anropuThbM 3a ONTUMH3ALKS Ha JBMKEHUETO Ha poOoTa, MpU KOMTO:
— ce MUHHMHU3Hpa BPEMETO 3a IPa3HU XOJIOBE;
— CE ONTUMU3UPAT IPEXOANUTE MEXKTY OTAECTHUTE TOUKH OT TPAEKTOPHUATA;

— ce u30sATBaT PEe3KH YCKOPEHWsS W CIHPaHUs, BOJICIIM /10 BUOpAIlMM W HATOBApBaHE Ha
MeXaHHuKaTa.

PeanmnpaHOTo pPEIICHUC € CKCIICPHUMCHTAJIHO TECTBAHO B pcajHa p060TI/ISI/IpaHa KJICTKA.
Pe3y'J'ITaTI/ITe MMOKa3BaT ChUICCTBCHO HaAMAJIIBAHC HAa BPEMCTO 3a CAUH pa60TeH HUKBII IIPpU
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3alla3dBaHC Ha HGO6X0,Z[I/IMaTa TOYHOCT U IIOBTOPACMOCT Ha ABHKCHUATA. YcranoBeHo €, uc
OINITUMHU3AlUATAa Ha TPACKTOpHUATA U CKOPOCTHHUTC PCKUMHU IMO3BOJIsIBA Od CC INOCTUIHC I10-
BHCOKa ITPOU3BOAUTCIIHOCT oe3 IIpoOMsHa Ha XapAycpHara KOH(bI/Il"ypaHI/Iﬂ Ha cucreMmara.

[TpakTHueckara 3HAYMMOCT Ha pa3pabOTKaTa ce U3passaBa B:

— [MOBHIIaBaHE Ha e()EKTUBHOCTTA HAa POOOTH3UPAHU NIPON3BOICTBEHH JIMHHH;

— HaMaJIsIBaHEe Ha BPeMeTO 3a 00CIyxBaHe Ha (HOPMOBBYHH MAIIMHU;

— yIBJDKaBaHE Ha eKCIIOATAallOHHUS pecypc Ha poO0Ta upe3 MO-INasy PeKUMH Ha paboTa;
— BB3MOKHOCT 3a BHCAPABAHC B CbIICCTBYBAILIM UHAYCTPHUAJIHU CUCTCMU.

HYGJ'II/IKaI_II/IHTa JOIIpUHACA 3a Pa3BUTHECTO Ha MCTOAWUTE 3a OITUMHU3ALMA HaA p060TI/I3I/IpaHI/I
IMPONU3BOJACTBCHU npouecu u ACMOHCTpHUpa IMPUITOKCHUCTO Ha AHAJIMTUYHH )51
CKCIICPUMCHTAJIHU IIOAXO0AU 3a YIIPaBJICHUC HA UHAYCTpUAJIHU pO6OTI/I B YCJIOBUsATA HA pCaJIHO
IMPOMU3BOJACTBO.

B4_7. Boris Kostov,Vladimir Hristov; Improved algorithm for increasing
efficiency in capturing and orienting an object with a 6-axle robot and a 2D
camera for visual inspection. AIP Conf. Proc. 1 September 2022; 2449 (1):
020005. https://doi.org/10.1063/5.0091064.
https://www.scopus.com/pages/publications/851380548207origin=resultslist

[ly6nukamus B4 7 e mocBereHa Ha pa3paOOTBAHETO U €KCIIEPUMEHTAIIHOTO M3CJIE/IBAHE Ha
poOoTH3UpaHa CUCTEMa 32 aBTOMaTU3UPaHO OPUEHTHpPAaHE, 3aXBalllaHe U MO3UIMOHUPAHE Ha
JETAlIM ¢ U3I0JI3BAaHE HAa CHCTEMA 3a MAIUMHHO 3peHue. OCHOBHATA L€ € MOBUIIABaHE Ha
I'bBKABOCTTa U TOYHOCTTa HAa POOOTH3UPAHU MPOU3BOJCTBEHU KIETKHM MpH padora C
HEOPUEHTUPAHU WITU TTPOU3BOJIHO PA3IOJIOKEHU O0CKTH.

B n3cnenBaneTo e pasrienaHa apXUTEKTypa Ha CUCTEMa TUI ,,po00T — KaMepa — KOHTpoJep®,
IpU KOSATO BHU3yalHaTa MHGpOpMALMsA C€ H3MO0N3Ba 3a ONPEICISHE Ha I0JIOKEHUETO U
OpHMEHTAIMATA Ha JIeTailsia B pabOTHOTO MPOCTPAHCTBO. AHAIM3UPAHU Ca €TallUTe Ha BU3YaTHO
0a3upaHOTO YyIpaBlieHHE: 3acHEMaHe Ha u300pakeHHe, NpeaBapuTeaHa 00padoTKa,
CerMeHTalus Ha 00eKTa, U3BJIMYaHE Ha TEOMETPUYHU ITPU3HALIM U OIIpEIesiHE HA KOOPIMHATH
B KOOp/IMHATHATa CUCTeMa Ha poloTa.

Pa3paboren e anropursM 3a TpaHchopMalus MeXAY KOOpJMHAaTHATa CUCTEMa Ha KamepaTa U
KOOp/MHATHATa CUCTeMa Ha poOO0Ta, KOETO MO3BOJIsBA aBTOMATU3MPAHO MO3UIIMOHMpAHE Ha
3axBallalllis MEXaHU3bM CIPSIMO PEAITHOTO MOJI0kKeHHe Ha oOekTa. [IpeanoxkeHoTo pemenre
OCUTYpsIBa a/IalITUBHOCT KbM U3MEHEHUS B MOJIOKEHUETO Ha JleTainuTe 6€3 Heo0X0AUMOCT OT
MEXaHUYHO ITPeHacTpoBaHe Ha CUCTEMATA.

Oco0eHO BHMaHHUE € OTACJICHO Ha:
- yCTOI\/II'-II/IBOCTTa Ha aJIrOpuTHMa CIIPAMO IIYM U ITPOMEHHU B OCBETIICHUECTO,
— TOYHOCTTA IpH ONPCACIAHC HAa OpUCHTAHUATA HA O6CKTa;

— BpeMeTo 3a 00paboTKa Ha BU3yajHaTa MHPOpPMAIUS U BIUSHUETO MYy BbpXY OOLIHUS TakT Ha
cucreMara.

Peanusupana e ekcrnepuMeHTagHa poOOTHM3MpaHa KIIETKa, B KOSTO HMHIyCTpHaleH poOOT
M3MBJIHSABA OMEpAIlU 0 3aXBalllaHe U MOJIPeKIaHe Ha JIeTailin Bh3 OCHOBA Ha MHGOpMAIus
OT BH3yaJHaTa cucteMa. [IpoBeneHHWTE EKCIEPHUMEHTH TIOKa3BaT, Y€ W3IMO0JI3BAHETO Ha
MAaIIMHHO 3pEHHUE MO3BOJISIBA 3HAYUTEITHO pa3IIupsIBaHe Ha (QYHKIIMOHAIHUTE Bh3MOKHOCTH Ha


https://doi.org/10.1063/5.0091064
https://www.scopus.com/pages/publications/85138054820?origin=resultslist

poboTa M mpemMaxBa HEOOXOAMMOCTTA OT NPEIBAPUTEIHO OPHEHTHpAaHE HAa JETAIUTe upes3
MEXaHUYHU MPUCTIOCOOIICHUS.

HpaKTI/I‘leCKaTa 3HAa4YMMOCT Ha pa3pa60T1<aTa CC U3passiBa B:

— IIOBHIIABAaHC Ha CTCIICHTAa HaA aBTOMATHU3allUd HA MAHUIIYJIAOWUOHHUTC OICpALUU;
— HaMaJIIBaHC Ha HCO6XO,Z[I/IMOCTT3 OT pb4YHA HaAMECCa,

— YBCJIMYaBaHC HA I'bBKABOCTTA HA MPOU3BOJACTBCHUTC JIMHUMU,
— BB3MOXXHOCT 3a BHCAPABAHEC B CUCTEMHU 34 COPTUPAHE, MOHTAXX U KOHTPOJI Ha KA4Y€CTBOTO.

[TyGnukanusTa AONpUHACS 32 PA3BUTHETO HA BHU3YAIHO Oa3MpaHOTO YIpaBICHHE Ha
UHIYCTPUATHU POOOTH U JEMOHCTpPHpa MPUIOKEHHUETO Ha MAIIMHHOTO 3pEHUE Karo
epeKTUBEH HWHCTPYMEHT 3a aBTOMATH3allsi Ha JUCKPETHH MPOU3BOJCTBEHH IMPOIECH.
[Tonydyenute pe3ynTaTd HMaT MPSKO 3HAUEHUE 3a INPaKTHKaTa Ha pPOOOTU3MpPAHUTE
MIPOU3BOJICTBEHU CUCTEMH.

B4 8. B. Kostov and V. Hristov, "Implementation Of Robot Get-Position-Quick
Function To MELFA Robots,” 2022 International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2022, pp. 761-764, doi: 10.1109/ISMSIT56059.2022.9932661.
https://www.scopus.com/pages/publications/85142787653origin=resultslist

[lybnukamus B4 8 e mocBereHa Ha pa3pabOTBAaHETO M HW3CIIECIBAHETO HA MHTEIWTECHTHA
CHUCTeMa 3a aBTOMAaTH3allig Ha JIOTUCTHMYHU U CKJIAJIOBHU IpoliecH, 0a3upaHa HA METOAU Ha
U3KYCTBEHUSI HHTENEKT M MallMHHOTO oOydeHue. OcCHOBHara 1€l € IOBUIIABaHE Ha
e(eKTUBHOCTTa, HAAEKIHOCTTa M aJaNTUBHOCTTa Ha CKIAJOBUTE ONEpalldd 4pe3
aBTOMATH3MPAHO B3E€MaHE Ha PEIICHHS W ONTHMHU3ALMS HA TOTOLUUTE OT MaTepHald M
nHpopMarus.

B wuscnenBaHero € mNpemiokKeHa apXUTEKTypa Ha aBTOMATU3MpaHa CKIIAZ0BAa CUCTEMA,
BKJIFOYBAIlA MOJYJIM 32 ChOMpaHe Ha JTaHHU OT CEH30pHH YCTpOicTBa, 6JI0K 32 00paboTka Ha
uHbopMalMATa W HHTEIUTeHTEH YIpaBisABall MOAYNI 3a (GopMHpaHe Ha YIpaBisBaIld
BB3/elcTBUsA. Pasrienanu ca ocHOBHUTE (YHKIIMM Ha CUCTEMaTa — pa3lo3HaBaHe Ha O0EKTH,
npociieAsiBaHe Ha HAJMYHOCTH, KJIacH(UKalus Ha apTUKYJIW U MPOTHO3UpPAHE Ha CKJIAJ0BH
oIepanuu.

Pazpabotenu ca aroputMmu 3a:
— aBTOMaTU3MpaHa UJIeHTU(UKALNS U KJIacU(pUKaIUs Ha 00EKTH;
— ONTUMU3ALMS HA MapUIPYTUTE 3a IPEMECTBAHE HA TOBAPH;

— YIpaBJICHUC HA CKIIAJOBUTC 3allaCl Bb3 OCHOBA Ha HATPYINAHU JaHHU WU CTATUCTHYCCKHU
MOACIIN.

B nyGnukanusita € aHamM3MpaHa BB3MOKHOCTTA 3a MpHJIaraHe Ha METOJM HAa MAIIMHHOTO
oOyueHue 3a afanTUpaHe HAa CHCTEeMaTa KbM JMHAMUYHO M3MEHSINU C€ YCJIOBHs Ha paboTa,
KaTo MPOMSIHA B aCOPTUMEHTA, HATOBAPBAHETO HAa CKJIaJia M BBHHIITHHU JOTUCTUYHHU (HAKTOPH.
[IpemyioxkenuTe MoJienu MO3BOJISBAT MOCTENEHHO YCHBBPIIEHCTBAHE HA AITOPUTMUTE 3a
yhpaBiieHHE upe3 00yuyeHne BbpXY PealHu eKCIUIOATaIllMOHHU JaHHU.

W3BbpiiieHa e ekcriepiMeHTaTHa MpoBepKa Ha pa3paboTeHara CucTeMa upe3 CUMYJIAllHOHHU 1
naboparopuu wu3cienBaHusd. llomydeHute pesyiaTaTH MOKa3BaT, 4Ye M3IOJ3BAHETO Ha
WHTEIUT€HTHU aJITOPUTMHU BOJH JIO:

— M0-700p0 pasmnpesiesieHue Ha PECYPCHTE;
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— ChKpalaBaHe Ha BpeMeTo 3a 00paboTKa Ha MOPBYKH;
— HaMaJIIBaHC Ha BCPOATHOCTTA OT I'PCUIKHU IIPHU YIIPABJICHUC HAa HAJIMYHOCTH,
— MOBUIIIABaHE Ha YCTOWYMBOCTTA HA CUCTEMAaTa KbM CMYIICHHUSI.

[IpakTnueckara MpuIOKMMOCT Ha pa3paboTKaTa € CBbp3aHa ¢ BHEJPSBaHE B aBTOMaTU3UPaHU
CKJIaJI0B€, JIOTUCTUYHH LIEHTPOBE U JUCTPUOYLIMOHHU CUCTEMH, KBJIETO CE U3UCKBA 'bBKABO U
UHTEJIUTEHTHO yIIpaBJIeHUE Ha MAaTEPUATTHUTE [TOTOLH.

HYGJ'II/IKaI_II/IHTa JOIpHUHACA 3a Pa3BUTHETO HA METOAUTE 3a MHTCIIMI'CHTHA aBTOMAaTHU3allla Ha
JIOTUCTUYHHA NPOUCCHU YPEC3 MHTCIpaAllA Ha MAIlTMHHO o6yquHe B CUCTCMMU 3a YIIPaBJICHHUC.

B4 9. Danail Slavov,Vladimir Hristov; Extending the capabilities of mitsubishi
MELFA industrial robot with Raspberry Pi microcomputer — Part 1 (the potential
for Raspberry Pi integration). AIP Conf. Proc.1 September 2022; 2449 (1):
020009. https://doi.org/10.1063/5.0091070
https://www.scopus.com/pages/publications/85138033974?origin=resultslist

[IyOnukanus B4 9 e nocBereHa Ha pa3lIMpsiIBAaHETO HA (YHKIIMOHAJIHUTE BB3MOKHOCTH Ha
ungyctpuaneH pob6or Mitsubishi MELFA upe3 wuHTerpamuss Ha MHUKPOKOMIIOTHpPHA
wiargopma Raspberry Pi kaTo naTenurenTHa nepudepust KbM poOOTH3UpaHa TPOU3BOICTBEHA
cucremMa. OcHOBHaTa 111 Ha U3CJIEIBAHETO € IIOBUIIABAaHE HA I'bBKABOCTTA,
KOMYHUKAIIHOHHUTE BBH3MOXHOCTH M WHTEIUTEHTHOCTTa Ha poOOTHM3MpaHaTa KIETKa 4pes3
BHE/IpSIBaHE Ha JOI'bJIHUTEICH U3UUCIUTEICH MOAYJ U3BBbH CTAHJapTHHS POOOTEH KOHTPOJIEP.

B paborara e npeanoxxeHa apXUTEKTypa Ha pa3lIupeHa poOOTH3HpaHa CHCTEMA, BKIIFOUBAIIA
UHYyCTpUaJeH poOOT, BbHILEH MUKPOKOMIIOTHP Raspberry Pi u komyHukanmonen unrepdeiic
3a 00MEH Ha JaHHM MEXNIy TAX. Pa3rienanu ca NpUHIMINTE HA B3aUMOJCHCTBHE MEXIY
pOOOTHHSI KOHTpOJEp W BBHIIHATA H3YUCIUTENHA IUIaTGopMa, KaKTO U HAUYMHUTE 32
CHHXPOHH3AIMS Ha YIIPABISIBAIINTE KOMaHIU U 00paTHATa BPb3Ka OT CEH30PHUTE.

PazpaboteH e Mozen 3a pasnpeseieHne Ha QYHKIUUTE MEXy OCHOBHUS POOOTEH KOHTPOJIEP
u Raspberry Pi, mpu koiito:

— CTaHJapTHUTE (QYHKIUHU IO YIpaBJI€HHWE Ha JBWKEHHUATA CE€ W3MBIHABAT OT POOOTHHUSA
KOHTPOJIED;

— (YyHKIMM, U3MCKBAIlM TO-CIOXHA 00pabOTKa Ha JaHHU (KOMYHHKALUs, BU3yalu3alus,
JIOTHKA Ha YIPaBJICHHE), C€ Bb3/IaraT Ha BbHIIHUS MUKPOKOMITIOTBD.

B nmy6nukanusta ca ananu3upanu Bb3MOKHOCTUTE Ha Raspberry Pi 3a peanusupane Ha:
— MOMBJIHUTENTHN KoMyHuKannonuu uarepdeiicu (Ethernet, Wi-Fi, USB);

— 00paboTKa Ha ceH30pHa MH(pOpMaLUs;

— peanu3upane Ha MOTPeOUTEICKH HHTEeP(EC 32 MOHUTOPUHT U YIIPABJICHHE,

— MEXJIUHEH CJIOM 3a MHTerpanus Ha poOOTHM3MpaHaTa CUCTeMa C BbHIIHU MH(POPMAIIMOHHU
CHCTEMH.

[Ipennoxxena e MeToArKa 3a OOMEH Ha yNpaBisBalll KOMaH/IM U TEXHOJIOTUYHA UHPOpMAIU
MeXay po0oTa U MUKPOKOMIIIOTHPA, Oa3upaHa Ha CTaHAAPTHU KOMYHUKAIIMOHHU MTPOTOKOIIH.
ToBa 1m03BOJIsIBA pea3UpPAHE HA [TO-BUCOKO HUBO HA aBTOMATH3alUs U Ch3/1aBa PEAIIOCTABKH
3a M3TpakJaHe Ha paslIupeHH POOOTH3UPAHU TMPHUIOKEHUS C €JIEeMEHTH Ha WHTEIUTCHTHO
yIpaBJI€HHE.


https://doi.org/10.1063/5.0091070
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ExcriepuMeHTanHaTa 4acT Ha M3CIEIBAHETO JEMOHCTPUpPA BB3MOXKHOCTTA 3a MPAKTHYECKa
peann3anus Ha IpPEUIOKeHATa apXUTEKTypa B peaiHa poboTusupana kierka. [lomyuenure
pe3ynTaTy MOKa3BaT, Y€ U3IMOJI3BAHETO HAa BHHIIIEH MUKPOKOMITIOTHP BOJH JIO:

— pasmmpsiBaHe Ha PYHKIMOHATHOCTTA HAa POOOTa;
— yJlecHsIBaHe Ha pa3pa00TBaHETO Ha NMPHIIOKEHHS 3a yIIPaBIICHUE;
— no00psiBaHe Ha Bb3MOKHOCTUTE 32 MOHUTOPUHT U IMarHOCTUKA Ha MPOoIeca.

Hayunusar npuHoc Ha nyOnukauuara ce u3pas3siBa B 0OOOCHOBAaBaHETO Ha KOHICMIMS 3a
paslmMpsBaHe Ha UHAYCTPUAIHHU POOOTH3UPAHU CUCTEMH 4pe3 BBHIIHU MUKPOKOMIIOTBPHU
1aTGOpMH U B CUHTE3UPAHETO Ha apXUTEKTypa 3a UHTETpalus MEXly HHIyCTpUaleH poOoT
Y UHTEJIUTeHTHA TepuQepusl.

Hy@]’[PIKaHHHTa HMa sJCHO HM3pa3€Ha IIPHUJI0XKHA HACOYCHOCT M JOIIPpHHACA 3a pa3BUTHCTO HaA
aBTOMaTu3alusiATa Ha IPOU3BOACTBOTO YPE3 Chb3AaBaHC HA NPCAINNOCTABKH 3a U3Ir'PAKAAHC Ha I10-
I'bBKaBH, KOMYHUKAIUOHHO CBbP3aHNU U UHTCIIMTCHTHU pO6OTI/I31/IpaHI/I CHUCTCMHU.

B4 10. Slavov, Danail, and Vladimir Hristov. "Extending the capabilities of
Mitsubishi MELFA industrial robot with Raspberry Pi microcomputer—Part 2
(integration of Raspberry Pi 3 microcomputer and experimental research)." AIP
Conference Proceedings. Vol. 2449. No. 1. AIP Publishing LLC, 2022.
https://www.scopus.com/pages/publications/85138033974?origin=resultslist

[ly6nukauus B4 10 mnpencraBinsiBa NpOABJDKEHHE M pa3lIMpPEHUE HA M3CIIE/IBAHUATA,
npencraBeHu B B4 9, kaTo OCHOBHUSAT aKILIEHT € [TIOCTABEH BbPXY MPaKTUUECKaTa peanu3arus
U eKCIIepUMEHTalHaTa BepU(UKAIMs Ha NpPeIJIoKeHAaTa apXUTEKTypa 3a pas3llupsiBaHe Ha
(GbyHKIIMOHAaTHOCTTa Ha HHAycTpuaneH podor Mitsubishi MELFA upe3 wusnon3Bane Ha
MHUKpOKOMIIOTEP Raspberry Pi.

B pabotara e pa3zpaboTeHa U peanu3upaHa KOHKPETHA CHCTEMa 3a yINpaBJIEHUE, IPU KOSATO
Raspberry Pi usnbiansBa posiita Ha HHTEITUTEHTHA Nepu(epusi, OCUrypsiBalia JOMbIHUTEIHN
¢byHKIMM 3a 00pabOTKa HAa JAHHM, KOMYHHMKalus M BU3yanusalus Ha nporeca. OmnucaHa e
XxapayepHo-copTyepHaTta CTpyKTypa Ha cCHCTEMaTa, BKIIOYBAIllda WHAYCTPHAIHUS pPOOOT,
MUKpPOKOMIIOThpHATAa MaTgopMa 1 KOMyHUKAIMOHHUTE UHTepheHcH MeXTy TAX.

Pasrnenanu ca HNPUHIUITNTE 3a peanu3upase Ha:
— o0MEeH Ha JaHHM B peaslHoO BpeMe Mexy poboTa u Raspberry Pi;

— U3IpaliaHe Ha yIIpaBJIsABAlllM KOMaHIN KbM p060Ta OT BbHIIHA U3YUCIIUTCIIHA CPCa,

— IIOJIy4aBaHC W BU3YAJIIM3UPAHC Ha TCEXHOJOrn4yHa I/IH(l)OpMaIII/Ifl 3a CBCTOJIHHECTO Ha
pO6OTI/ISI/IpaHaTa cucrema.

Pazpaborenn  ca  mporpamHum  mMoxaynu  3a  Raspberry  Pi, OCUTYpSBAIIH:
— KOMYHUKAIUS ¢ POOOTHUS KOHTPOJIEP;

— 00paboTKa Ha BXOJIHU IAHHU OT CEH30PU U BHHIIHU YCTPOUCTBA;
— BU3yaIM3allks Ha apaMeTpu Ha Mpoleca 4pe3 NoTpeOUTeICKH nHTepgeiic;

— peanu3upaHe Ha JIOTHKA 3a yIpaBJIeHUE Ha [M0-BUCOKO HUBO.
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B ny6nukanusTa e moka3zaHo Kak upe3 U3MO0JI3BaHe Ha MUKPOKOMIIOThpPHA I1aTdopma MoraTt
na ObJaT peaTu3upaHy JOMBIHATETHH (DYHKIMOHATHOCTH, KOUTO HE C€ TIOIbPKAT JUPEKTHO
OT CTaHAApTHUS pOOOTEH KOHTPOJIEP, KaTo:

— Pa3smIMPEH MOHUTOPHUHI HA ChCTOSIHUETO HA CUCTEMATA;
— IACTAaHUUOHEH JOCTBII U YIIPaBJICHUE;
— MHTETpanys ¢ BBHIIHA IPOTPaMHU Cpean U MH()OPMAITMOHHH CUCTEMHU.

W3BbpiieHa e ekceprMeHTa Ha MPOBEpKa Ha pa3paboTeHaTa cUCTeMa B peasina poOoTHU3npaHa
KJIETKa. AHAJIU3BT Ha IIOJIYyYEHUTE PE3YyNITATU 10Ka3Ba, Y€ MPEAJI0KEHOTO PELIEHUE OCUTYPSIBA!
— cTa0MJIHa KOMYHHKAIUS MKy poO0Ta U MUKPOKOMITIOTHPA;

— BB3MOXKHOCT 32 T'bBKABO pa3IIMpsiBaHe Ha (PYHKIIMOHATHOCTTA Ha pOOOTH3MpaHaTa CHCTEMA;
— 11o100peHa HabI0AAEMOCT M YIIPABISIEMOCT Ha TEXHOJIOTUYHUS IIPOILIEC.

HayuHo-npuioxHus IpUHOC Ha MyOJIMKaLMTa CE U3pa3sBa B:

— pa3pa60TBaHe Ha TIPaKTHUYCCKH PpCaIM3yeMa apXUTCKTypa 3a UWHTCrpanud MCEKAYy
HHAYCTpHUAJICH p060T W BbHIICH MHTCIIMTCHTCH U3YMCIUTCIICH MOAYIJI;

— EKCIIEPUMEHTAIHO JOKa3BaHE HAa Bb3MOXKHOCTTA 3a IOBHIIABAHE HA WHTEIMIEHTHOCTTA U
aJIalITUBHOCTTA HAa pOOOTU3HPAHU CUCTEMU Ype3 MUKPOKOMITIOTHPHU IIIaTHOPMU;

— pasummMpsiBaHE Ha METOJIMTE 3a aBTOMATH3allvs Ha POOOTU3UPAHU TPOHM3BOJCTBEHU KJIICTKH
Yype3 BHEIPSIBaHE Ha JOMBIHUTEIICH CJION 3a yIpaBieHHe U 00paboTka Ha HHPOpMaLIUs.

HY6J'II/IKaI_II/I${Ta JOIMPpHHACA 3a PAa3BUTHCTO Ha aBTOMATU3alUsATa Ha IIPOU3BOACTBOTO IIO
oTpaciyii, KaTo IMpcajara HNpUJIOKHM MIOAXO0J 3a MOACpHHU3alUMA Ha CbIICCTBYBAlU
HHAYCTpHUAJIHA pO6OTI/I W MHTCTrpanuiaATa UM B IIO-CJIOKHHU U MHTCIUICHTHU aBTOMATU3UPAHU
CUCTCMHU.

B4 11.D. V. Slavov and V. D. Hristov, "3D Machine Vision System for Defect
Inspection and Robot Guidance,” 2022 57th International Scientific Conference
on Information, Communication and Energy Systems and Technologies
(ICEST), Ohrid, North  Macedonia, 2022, pp. 1-5, doi:
10.1109/1ICEST55168.2022.9828688.
https://www.scopus.com/pages/publications/85136133129?origin=resultslist

B crarmara e paszpaboTeHa W W3ClieiBAaHAa CHCTEMa 3a TPUU3MEPHO MAIIMHHO 3pEHUE,
MpelHa3HaueHa 3a aBTOMATHU3MpaHa WHCIEKIUS Ha JAe(EeKTH ¥ HacOuYBaHE Ha WHIYCTpHANICH
pobot. IlpemnoxkeHa e apxXUTeKTypa Ha BHU3yaldHO-Oa3upaHa poOOTH3HMpaHA CHUCTEMA,
BKutouBaia 3D ceH3op, anropuTMu 3a 00paboTKa Ha MPOCTPAHCTBEHU JaHHU M MOJIYJ 3a
TpaHcopMaIs Ha KOOPJUHATHTE KbM KOOpPAMHATHATA CUCTeMa Ha poOoTa. Peanm3upanu ca
METOJIM 32 OTKpHBaHE Ha JedeKTU M OMpeeNisiHe Ha MPOCTPAHCTBEHOTO TIOJOXKEHHE U
OpHEHTAIMATA Ha JICTAlJIM B peaiHO BpeMe. [lomydeHuTe pe3ynTaTti moka3Bar Bb3MOKHOCT 32
MOBUIIIABAHE HA TOYHOCTTA HA MO3UIIMOHUPAHE M HAJISKTHOCTTA HA pOOOTU3UPAHH OTIEPAIIHH,
KOETO JIOTIPUHACS 32 aBTOMAaTH3allMsATa HAa KOHTPOJIa Ha KQ4eCTBOTO U I'bBKABOTO YIPABIICHUE
Ha TIPOU3BOCTBEHH IMPOLIECH B UHAYCTPUATHH YCIOBUSI.
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CITPABKA 3A ITPUHOCHUTE U NOKA3SATEJIMTE IO ITOKA3ATEJ I

B®3 ocHOBa Ha mpeacTaBeHUTe HAyYHHU Tpyaa 1o nokaszaren [ (49 myOnukanuu, ot KouTo 36
uHaekcupanu B cBeroBHHUTe Oasu manHu SCOPUS u 13 B pedepupanu uznaHus) Morat ja
ObgaT 000COOCHM OCHOBHHM HAIPABIICHHS Ha HAyYHH W3CICIBaHUs, KOHTO OTpa3siBar
MOCTICIOBATEIHOTO pa3BUTHE Ha MpoOieMaTHKaTa, CBbp3aHa C aBTOMATU3aluATa Ha
MIPOU3BOJICTBEHH MPOIECH B PA3IMYHH OTPACIIU Ha UHIAYCTPUATA, TPAHCIIOPTA, JIOTUCTHKATA U
arpapHust cektop. HayuHuTe pe3yntaTe oOXBaliaT KakTO MPOSKTUPAHETO UM CHHTE3a Ha
aBTOMATH3MpPAaHU CHCTEMH 3a YIPABJICHUE, Taka W TAXHOTO MPUJIOKECHUE MPH PEATHU
TEXHOJOTHYHU MPOIECH U OOCKTH.

[TyOnukanuuTe pas3riekaaT aBTOMAaTH3alusATa Ha JUCKPETHH U HENMPEKbCHATH TPOIIECH Ype3
ChBpEeMEHHU IU(POBH CPEJICTBA 32 YIpaBIeHUE, pOOOTHU3UPAHH CUCTEMH, MAITMHHO 3PCHUE U
METOJM Ha M3KYCTBEHHs MHTENEeKT. OcoOEHO BHUMaHHE € OT/EICHO Ha pa3pabOTBaHETO Ha
EKCIIEPUMEHTATTHH | JIA0OpaTOPHU TUIaT(HOPMH 3a M3CIIeIBaHEe, BEPUPUKAIIUSI U ONTHMH3AIIHS
Ha CHUCTEMH 3a YIpaBJICHHWE, KaKTO W Ha BHEIPSIBAHETO HAa WHTCJIMICHTHU aJTOPUTMH 32
MOBUIIIABaHE Ha €()EKTHMBHOCTTA, HAJCKJTHOCTTA M AJAaNTHBHOCTTA HA aBTOMATH3UPAHUTE
MIPOIIECH.

Hayunou3scnenoBarenckara JEHHOCT ce pa3BHBa B paMKUTE Ha IMOCJEIOBATEIHO H3TPaJcHA
Hay4YHa JIMHHS, HACOYCHA KbM MOJICIIMPAHETO, AITOPUTMUYHHUS CUHTE3 M CKCIIEPUMEHTATHATA
peaym3anysi Ha UHTSIUTCHTHA aBTOMATH3UPAHU CHCTEMH 32 YIIPABJICHUE HA MPOU3BOICTBEHU
W TEXHOJIOTWYHU mpouecH. KoHmenTyarHusaT (Gokyc € MmocTaBeH BBbPXY HHTErpalusrTa Ha
1 (poBO yrpaBiIeHUE, pOOOTH3UPAHH CPEICTBA, MAIIIMHHO 3PEHUE U METOIM Ha W3KYCTBCHHS
WHTCIICKT B CIWHHA apXUTEKTypHAa paMKa, ChOTBETCTBAllla HA Mapajgurmara Ha Kuoep-
(U3MYHUTE CUCTEMH W JUTUTAIM3ANUATA HA WHAYCTpHsTa. B paMKuTe Ha Ta3u JMHHS ca
pa3pabOTEeHH OPUTHHATIHA MOJICIIA U AJITOPUTMH, BAIUAUPAHU Upe3 Ja00paToOpHH TIATHOPMH
¥ TIPOTOTUITHU peAU3alNK, KOUTO JEMOHCTPUPAT MPIIOKHUMOCT B IIUPOK CHEKTBpP OT
OTpAacjOBU CPEIAW — WHAYCTPHAIHH, JOTHCTUYHH, TPAHCIIOPTHH M arpapHu. TemaTtudyHara
IUPOTa HA TPHIOKCHHUATA OTPa3siBa YHUBEPCATHOCTTA Ha TPEUIOKCHUTE METOJIOJIOTHIHU
MPUHIIMIIKA 32 aBTOMAaTH3alMs, a He (parMeHTalus Ha H3ClieJJoBaTelcKaTa MpoOieMaTuKa.
Upe3 cHCTEMHOTO pa3BUTHE HA TE3W HAINpaBICHHS ce (opMmupa WHTErpHpaHa HaydHO-
MPHUIIOKHA 00JIacT, XapaKTepusupaila ce ¢ MHTePIUCIHUILUIMHAPEH MOJXO0/, YCTOWYUBOCT Ha
HAayYHUTE PE3y/ITaTH U MOTCHIIHAJ 3a Pa3BUTHE HA HAayJHA IIKOJIA U TpaHchep Ha 3HAHUS KbM
WHyCTpHUaTHATa MPaKTHKA.

C ornen Ha TeMaTWYHATa HACOYCHOCT W XapaKTepa Ha MOCTUTHATHTE PE3yJITaTH, IPHHOCUTE
Morat na ObJaT CHCTEMAaTHU3MpPaHU B OCEM OCHOBHHU TPYIH, ChOTBETCTBAIIM Ha KIOUOBU
ACTICKTH Ha aBTOMATH3aIUATa Ha TPOU3BOJICTBOTO 110 OTPACIIH, @ HMEHHO:

IIpoekTupaHe u CHHTE3 HA ABTOMAaTU3UPAHU CUCTEMU;
ABTOMaTH3UPAHU TEXHOJIOTMYHU MPOIECH B UHIYCTPUSITA;
WupyctpuanHa poOoTHKa U pOOOTU3UPAHU CUCTEMH;

MammHHO 3peHHe U BU3yallHa MHCIEKIUs B TPOU3BOJICTBOTO;
W3KyCTBEH MHTENEKT U MAIIMHHO 00y4YeHHEe B aBTOMATH3aIIHUATA;
EnexTpo3anBuxkBaHus U CUCTEMU 32 YIIPABICHUE;
VHTenUreHTHU TPaHCIOPTHU U HHPPACTPYKTYPHHU CUCTEMU;
ATpO ¥ JTOTUCTUYHU aBTOMATU3HPAHU CUCTEMHU.

NGO~ wWdE



I'PVIIA 1. [Ipoektupane u cuHTe3 Ha aBTomMaTtu3upanu cuctemu (CPLD, Verilog, Brpanenn
cucremu) (I'7 2,17 4,17 5,17 9,17 10,T'7 16,17 28,18 1,18 4).

Pazpabotenu ca popmanHu Mojenu Ha ynpaBieHHE Oa3MpaHU Ha KpailHU aBTOMAaTH,
onucaHu Ha HUBO Xapayep upe3 Verilog HDL, kouto rapantupaTr 1eTepMHUHUCTHYHO
BPEMEBO NOBEJCHNUE U BUCOKA HAIEKAHOCT B PEATTHU IIPUIIOKCHHUS.

BbBeneH e cucremaTu3npal NOAX0/ 3a XapAyepeH CUHTE3 Ha yIIpaBJIsIBaIllH aJITOPUTMHU
BBpXy mporpamupyemu jorudecku ycrpoiictBa (CPLD/PLC), ocurypsiBail BuCOKa
YCTOMYMBOCT HA CMYUICHHS U BB3IPOU3BOAUMOCT.

Cp3naneHu ca MOAYJIHM apXUTEKTYpPH 3a yIpaBICHHUE HA LIUKJIWYHU aBTOMATU3UPAHU
cucTeMH (XKEJIe30IbTHU Ipee3d, BEHIMHI MallMHHM, OWTOBHM Yypenau), JECHO
aZanTUPyEeMU KbM pa3JIMYHU TEXHOJOTUYHU IIaPAMETPH.

Excnepumenrtanno nokazana e edexkruBHoctta Ha HDL-0a3upanute pemieHus 3a
yIpaBJIeHUE Ha KPUTUYHU U HE-KPUTUYHM IIPOLIECH B MHLyCTpUAIHA U OUTOBA Cpeaa.

I'PYIIA 2. ABTOoMaru3upaHu TEXHOJOTUYHHU Tipouiecu B uHuayctpusta (I'7 3, I'7 6, I'7 7,
I'7.19,T8 2,18 3)

Pazpabotenu ca MHTErpupaHu CUCTEMHH apXUTEKTYpPH 33 aBTOMATH3AIHsI Ha IIPOLECH
B XpaHMUTEIHATA IPOMMIIIEHOCT, JIOTUCTUKATA U CEJICKOTO CTOIAHCTBO, BKJIIOYBAIIH
CEH30pHU MPEXKH, YIIPABJIABAILN YCTPOUCTBA U U3II'BJIIHUTEIIHU MEXaHU3MHU.
[Ipennoxkenn ca aBTOMAaTU3UpPAHU CTPATErMU 3a YIPaBICHUE HA TEXHOJOTUYHU
napameTpu (TemmepaTypa, BpeMe, HallsiraHe), KOMTO IOBMIIABAaT IOBTOPSIEMOCTTA,
Ka4eCcTBOTO M €HEpruifHaTa e(h)eKTUBHOCT Ha MTPOU3BOJICTBOTO.

Peanusupanu ca NDpOTOTUIIHM CHUCTEMH 3a MOHUTOPUHI U YIPABIECHUE B PEATHU
YCIIOBUS, C KOMTO € AEMOHCTpHpaHa 3HauuTeIHa HAMAJISIBaHE HA YOBELIKAaTa Hameca U
MTOBUIIIABaHE HA IPOU3BOAUTETHOCTTA.

I'PYIIA 3. Unnycrpuainna podotuka u podotusupanu cucremu (I'7 12,17 15,17 20,T7 26,
'8 5,I'8 7,18 11,I'8 12,18 13)

PazpaboteHu ca poOOTH3MpaHHU CHCTEMH ¢ MHTETPHUPAHO MALIMHHO 3PEHHUE 3a 3a/1a4u
Ha MAaHUNyJalus, MHCIEKIUS ¥ aBTOHOMHA HaBUIallUs, C BHCOKAa TOYHOCT H
a/IalTUBHOCT.

BbBenenun ca anropuTMu 3a BHU3yalHO-0a3MpaHO YOpaBJI€HHWE HA WHAYCTPUAIHU
po0OTH, BKIIOUBAIIY KaauOpHUpaHe, KOOpIMHATHA TpaHCPOpMALIUA U KOMIIEHCALUs Ha
HECUTYPHOCTH.

Cw3nanenu ca cuMmysiaunoHHu U xubpuaau maatpopmu (ROS, MATLAB/Simulink) 3a
OBp30 NPOTOTUIHPAHE U BAIMAMPAHE HA aJITOPUTMHU 3a YIpaBlIeHUE Npean pu3ndecka
peanu3arsl.

W3cnensanu ca JeLEHTPaIM3UPaHU CTPATETUH 3a KOJEKTUBHO MOBEAECHUE HA poloTH,
OCHOBAHHU Ha CTUTMEPTHUYHU MPUHLIUIN U BUPTYaJTHU (EPOMOHHHU KapTH.

I'PVIIA 4. MammHHO 3peHue M BHU3YyalHa MHCIEKIUS B npowussoictsoro (I'7 13, I'7 27,
I'7.29,17 31,I'7 32,18 8,18 9,I'8 10)

Pa3zpaOoTeHn ca aBTOMAaTH3MpaHM CUCTEMHU 3a BU3yalleH KOHTPOJI Ha KadyeCTBOTO C
IIPUJIOKEHUE B ONTUYHOTO IIPOU3BOACTBO, BKIIIOUBAIIY AJTOPUTMHU 33 OTKPUBAHE Ha
MUKpO-Je(deKTH U KIacuPpUKaIUs Ha MTOBbPXHOCTHU HEPABHOCTH.



[IpeioskeHu ca XUOPUAHU MOAXOIH 32 CETMEHTAIUS Ha M300paXKeHHs, KOMOMHHUPAIIU
KJIACHYECKH METOJM 3a MpeABapuresiHa o00paboTka ¢ JIbJIO0OKO 00ydeHue 3a
MOBHUIIIaBaHE HA TOYHOCTTA U CKOPOCTTA.

Peanusupanu ca copryepHH maThopMHy 32 HHCTICKIHSI B pEaTHO BpeMe, HHTETpPUPYEMH
B IIPOM3BOJICTBEHH JIMHUH, C BB3MOXHOCTH 32 aBTOMAaTHYHO OTYETEHE M BU3YaJIN3aIUs
Ha pe3yJTaTuTe.

I'PYITA 5. M3kycTBEeH WMHTEIEKT MU MAmIMHHO oOydyeHue B aBToMarm3arusara (I'7 6, I'7 7,
I'7 14,17 23,17 24,17 30,1'7 34,17 35)

BbBeneHr ca MHTENMIEHTHH MOJCIH 32 yIpaBIICHUE HA CKIAJOBH M POOOTH3UpPAHU
cucTeMd Ha 0a3ara Ha MallMHHO OOydYeHHE, KOMTO IOBHUINABAT aBTOHOMHOCTTA M
aJlalTHBHOCTTA.

Paspaborenu ca meroau 3a moacuiBaio ooydenue (RL) 3a aBTOHOMHA HaBHTAIWsI B
JMHAMHYHU Cpeliu, 0€3 HEOOXOMMOCT OT MPEIBAPUTEITHU KapTH.

W3crieBany ca TEXHUKH 32 OJIGKOTSBAaHE Ha HEBPOHHU MPEXH (pruning, quantization)
3a BHEJIPSIBaHE B PECYPCHO-OIPAHHYCHHU BrPaJICHU CUCTEMHU.

[pemioxKeHu ca METOIU 32 UHTEPIPETUPYEMOCT Ha MONUTUKUTE Ha RL, moBuIaBamm
MPO3PavYHOCTTA U JOBEPUETO B MHTEIUICHTHUTE aBTOMATU3UPAHU CUCTEMH.

I'PYIIA 6. Enextpo3anBuxBanus U cucrtemu 3a ynpasinenue (I'7 8, I'7 11, I'7 17, I'7 21,
I'8 6,I'7 36)

Cw3nanenn ca 1a0OpaTOpHM CTEHIIOBE 3a M3CIEIBaHE Ha EJEKTPO3aJBHKBAHHS C
JBYIIOCOYEH CHEPrueH OOMEH, TI03BOJISIBAIlM  CKCIIEPUMEHTAJICH aHaJM3 Ha
peKyrepanusiTa Ha eHeprus U e(heKTHBHOCTTA.

PazpaGorenn ca codTyepHH HWHCTPYMEHTH 3a aBTOMATH3UPAHO H3CJIEIBaHE Ha
CTaTUYHATE W JUHAMUYHUTE XapaKTePUCTUKHA Ha JBUTATENH, YJIECHSBAIIN
JMAarHOCTHKATA U ONTHMHU3ALUATA.

Peanu3upanu ca cuctemu 3a HU(POBO YNpaBIEHUWE HA CEPBO- M MOCTOSIHHOTOKOBHU
3aJIBM)KBAHUS C BUCOKA TOYHOCT HA MO3UIIMOHUPAHE U CTA0MITHOCT.

I'PVIIA 7. IHTenureHTHU TpaHcnopTHU U uHppacTpykTypHu cuctemu (I'7 1,17 18,17 33)

PazpaboTeHu ca HHTErpUpaHyu CUCTEMH 32 MOHUTOPUHT Ha Tpaduka upe3 LPR kamepu
U IPOHOBE C TEPMAJIHU KaMepH, TO3BOJISIBAILIM AHATIN3 Ha MHTEH3UBHOCTTA U OTKpPUBaHE
Ha aHOMAJIMH.

[IpemioskeHn ca anropuTMu 3a 00pabOTKa Ha TPAHCHOPTHU JaHHU B PEaIHO BpeMeE,
MO/IIIOMAaraliy ynpaBJiIeHUETO Ha UHTEIUTeHTHU TpaHcnopTHU cuctemu (ITS).
JleMoHCTpUpaHa € Bb3MOKHOCTTA 3a IUCTAaHIIMOHEH HH(PACTPYKTYPEH MOHUTOPHUHT C
0€3MUIIOTHU CUCTEMH 32 paHHO OTKpUBaHE Ha J1e()eKTH B MbTHATA HACTUIIKA.

I'PYIIA 8. Arpo- u moructuunu aBromarusupanu cucremu (I'7 19, I'7 20, I'7 22, I'7 25,
I'7 26,18 2)

Cp3maneHu ca aBTOMATH3UWpPaHW U POOOTH3UPAHU PEIICHHsI 3a arpapHUs CEKTOp,
BKJIFOYMTEIIHO CHUCTEMH 32 MOHHUTOPHMHI HAa >XWBOTHH M aBTOHOMHH pPOOOTH 3a
MMOYKNCTBAHE HA MACHIIIA.

Pa3paborenu ca MHTENUTEHTHU MOJIENU 3a yIpaBiICHHE HA CKJIAJIOBU HATMYHOCTH HA
0a3ara Ha Al, onTHMHU3UpAIIN CKIIAIOBUTE TIPOIIECH U HAMAJISBAIIIN 3aTyOUTe.
Peanu3upann ca excriepuMeHTaTHU TUTATGOPMU 3a HM3CIEBAaHE Ha KOHBEHEPHH M
JIOTUCTUYHU CUCTEMH, TTOIIOMAraIiy CHHTe3a Ha e()eKTUBHU TPAHCTIOPTHU PEIICHHUS.



IIpuHocuTre B nyO0JMKalMUTEe B TOPenocoYeHUTe 8 rpynu TpyaoBe Morar aa Obaart
000011I€eHHN, KAKTO CJIeABA:

Hay4yuu npuHoOCH:

1.

Cp3mazgeHun ca anropuTMH M METOIU 32 BU3YaJHO-0a3HMpaHO YIPaBICHUE WU
aBTOMaTU3MpaHa  MHCIEKLUs, BKIKOYBALIM  KOOPAMHATHU  TpaHcpopmanuy,
CErMCcHTalusA Ha 1/1306pa>1<eH1/151 U OTKpUBAHC Ha I[e(beKTI/I B IPOU3BOACTBCHU CPCIU.
(I7 13,18 5,I'8 §,I'8 11)

IIpeiokeH e MeTOA 3a ACLEHTPAIU3UPAHO YIPABIECHHE HA KOJIEKTUBH OT MOOWIIHH
poboTu, 0a3upaHW Ha CTUIMEPTUYHHM MEXAHU3MU U BUPTYaIHU (PEPOMOHHHU KapTH.
MeToabT 1O3BOJISIBA MAIabMPYEeMOCT U MOBUIICHA YCTOMYMBOCT HA YIPABICHUETO.
(I'7 26,17 35)

[Ipennoxxkenn ca HOBM METOAM 3a IIOBHUINABAHE HAa HWHTEPIPETUPYEMOCTTA HA
MHTEJIUT€HTHU aJlTOPUTMH 32 YIpaBJIEHUE, MO3BOJISIBALM MO-BUCOKA MPO3PAYHOCT U
npecKa3yeMocT Ha pelieHusta B Al-6a3upanu apromatusupanu cuctemu. (I'7_34)

Hay4yHo-npHJI0OKHM NIPUHOCH

1.

Pazpabotenu ca popmaaHu MOJIENIN M METOAM 32 CHHTE3 Ha CUCTEMH 3a YIIpaBJIeHUE Ha
JIVCKPETHH W HENPEeKbCHATH TIPOLIECH, pEaJM3UpaHH dYpe3 KpalHH aBTOMATH H
xapayepHo-onucatenau e3uuu (Verilog HDL), ocurypsBamuy AeTepMHUHUPAHO
BpEMEBO TOBeJeHNe U Bucoka HanexaHoct. (I'7 2,17 4,17 5,17 9,17 10,18 1,
I'8 4)

Pazpaborenn ca Momenw 3a MamMHHO OOydYeHHE W IOJACWIBAIIO OOYYEeHHE 3a
aBTOHOMHO B3€MaHE Ha peIIeHUS B AaBTOMATU3UPAHU CHUCTEMHM, BKJIFOUUTEIIHO
ONTHMHU3AIMS HA apXUTEKTYypH 3a BHeApsiBaHe BBB BrpajcHu miardopmu. (I'7 6,
I'7 14,17 23,17 24,17 30,17 34,17 35)

Pazpaborenn ca apXuTeKTypH 3a aBTOMATH3WPaHW CHUCTEMH 3a YIpaBlIeHHE Ha
TEXHOJIOTUYHU MPOIECH, BKIIOUHUTEIHO XPAHUTETHO-BKYCOBHU, CKJIAJIOBU U arpapHu
NPUJIOKEHUS, pEaTH3UpAIld WHTETpalus MEXKIy CEH30pWKa, VIpaBICHHE W
u3nbiHuTenHn Mexanmsmu. (I'7 3,17 6,17 7,17 19,18 2,18 3)

[IpennoxkeHn ca MH)KEHEPHM METOJM 3a CHHTE3 M BHenpsiBaHe Ha HDL-6azupanu
YIIPaBJISBAILIM CUCTEMH BBPXY NMPOTrPaMUPYEMH JIOTHUECKU YCTPOMCTBA, BalUIUpPaHU
Yype3 aBTOMATU3AIUS Ha PEeaTHU TEXHOJIOTHYHU chopwxkenus. (I'7 2,17 4,17 5,17 9,
I'7 10,17 16,17 28,18 1,18 4)

Cw3nanenu ca copTyepHH CHCTEMH 3a aBTOMAaTHU3HMPaH KOHTPOJ Ha KauecTBOTO Ype3
nuGpoB aHAIN3 Ha M300pa)KeHMs, MPHJIOKUMH IPU MHCHEKIHUS HAa WHIYCTPHUATIHU
usgenus u ontuanu kommonentu. (I'7 13,17 27,17 29,17 31,17 32,18 8,18 9,
'8 10)

PazpaboTenn ca WHTETUTEHTHH MOJEH 3a YIpaBJICHUE Ha CKJIAJOBH M JIOTUCTHYHH
nporecu, 6asupaHu Ha MALIMHHO 00y4YeHHE U aBTOMAaTU3UPAHO B3eMaHE Ha pelIeHus.
(I'7 6,17 7,17 14,17 23,17 24,17 30,17 34,17 _35)

Peanu3upanu ca eKkCHepUMEHTANIHU IUIaTGopMH M Ja0OpAaTOPHM CTEHJIOBE 3a
n3CcJeBaHe Ha eJIEKTPO3aBIKBAHUS, OCHTYpSBAIId aBTOMATH3MPAHO CHOMpaHE H
o0pabotka Ha exciepuMeHTanuu nanuau. (I'7 8,17 11,17 17,17 21,18 6,17 36)
PazpaboteHn ca apXWTeKTypH 3a CHUMYJAlWs, MOJEIHpPAHE U yIpaBlieHHE Ha
pobotusupanun cucremu, wuHTerpupan ROS, MATLAB/Simulink wu peannu
pobortusupanu ycrpoiictea. (I'7 12,17 20,17 26,18 5,18 7)



9.

Cp3maneHu ca aBTOMAaTU3MPAaHH CHCTEMH 32 MOHHTOPHHT M aHAJIM3 Ha TPAHCIOPTHA
UHPPACTPYKTYpa W TpaduK, M3NOI3BAINM BU3YyalHM U OE3MHJIOTHU H3MEPBATEIHH
cpeacta. (I'7 1,17 18,17 33)

10. PazpaboTenu ca aBTOMaTHU3UpPAaHU PELICHHS 3a yNpaBJIEHHUE Ha MPOIECH B arpapHH

CEKTOP, BKIIFOUYUTEIHO POOOTU3UPAHU KOHIICIIIUK 1 CHCTEMH 3a ChOMpaHe U aHAIN3 Ha
texHonoruunu gannu. (I'7 19,17 20,17 22,17 25,17 26,18 2)

IIpuioxun npuHOCH:

1.

Buenpenu ca aBTOMaTH3UpaHU CUCTEMH 3a YIPABICHHE HA TEXHOJOTMYHH IPOIIECH B
XpaHHUTEIHATA IPOMULICHOCT (IaCThOPU3ALIU Ha BUHO), ONTUYHOTO ITPOU3BOJICTBO U
peuukiupaneTo Ha mwiactmacu. (I'7 3,17 27,17 31,17 32,18 3)

Peann3upanu ca MHTEIMI€HTHU TPAHCIOPTHU pEIEHMs 3a aHalIu3 Ha Tpaduka U
MOHUTOPUHT Ha UH(pacTpykTypaTa B rpazacka cpeaa. (I'7 1,17 18,17 33)
Pazpabotenu ca copTyepHH HHCTPYMEHTH 3a 00pa30BaTEIHH U U3CII€A0BATEICKH LEIH,
BKJIIOUUTENHO yeO-0a3upaHu cucTeMu 3a 00paboTKa Ha N300pakeHUs U yIIpaBJiIeHHUE Ha
pob6otu. (I'7_8,T8 6,18 9,I'8 10,I'8 12)

Ch3naneHu ca CUCTEMH 332 aBTOMATH3MpaHa BU3YyalIHA MHCIEKIUS B MPOU3BOICTBEHH
JMHUHU, HaMaJIsBaIlld HEOOXOAMMOCTTa OT PbU€H KOHTPOJI U MMOBHUILABAILM Ka4eCTBOTO
Ha npoaykuusita. (I'7_13,T7 27,T8 11)

Bueapenu ca Al-6a3upaHu pelieHusl 3a yNpaBJIeHHE Ha CKJIAJ0OBE U JIOTUCTHUYHU
MPOIIECH, OTITUMHU3UPAIIH HATHYHOCTUTE ¥ HAMAJISBAIIN €KCIIOATAIIMOHHNUTE PA3XO/IH.
(I'7 6,17 7,17 22,18 2)

Pa3paborenn ca MOOWJIHHM M XOJOHOMHH POOOTH C JWCTAHIIMOHHO YIIPaBJICHUE 3a
oOpa3oBaTeNnHu, CEepBU3HM M uHAycTpuanuu npuioxenus. (I'7 15, T'7 20, I'S 7,
I8 12)

AHanmu3upaHu M MOJEIMpPaHM ca JUHAMUYHUTE M EHEPrMiHU XapaKTepUCTUKU Ha
€JIEKTPO3aJIBI)KBAHUS C JIBYIIOCOYEH EHEPrueH OOMEH, BKJIIOUHUTEIIHO PEXUMHU C
peKyrepanus u yrnpasjieHue B uethpu kBaapanta. (I['7_ 11,17 21, T8 1,T8 4)
[IpemioskeHn ca MH)XEHEPHU MOJIXOAM 32 BHEAPSBAHE HA MHTEIUICHTHU aITOPUTMHU B
PeCypCHO-OTPaHUYEHHU BIPaJICHN CUCTEMH, BKITFOUMUTEITHO ONTUMHU3AIUS Ha MOJICITH 32
peanHo Bpeme. (I'7 14,17 23,17 24,17 30,17 34,17 35)

Peanm3upanu ca alropuT™Mu U IPOTPaMHU CPEJCTBA 32 YIpaBJIeHUE HA pOOOTH3HpaHH
CHCTEMH C aJanTalus KbM KOOPJIUHATHOTO IOJIOKEHHE Ha OOEKTUTE M MHTETpalus B
npousBojcTBenu junuu. (I'7 12, I'7 15, I'7 20,17 26,18 5,18 7, '8 11, T8 12,
'8 13)

PE3IOMETA HA IIPEACTABEHUTE HAYYHHU TPYJOBE 110 IIOKA3ATEJIN B

I'PYIIAT

I'7_1. 1S Damianov, G D Mladenov, M G Savova-Maratsenkova, V D Hristov
and G D Palagachev, Determining the velocity and the duration of the travel by
the method of recording the registration numbers with the help of an integrated
system of mobile LPR cameras, IOP Conference Series: Materials Science and
Engineering, Volume 618, 8th International Scientific Conference “TechSys
2019” — Engineering, Technologies and Systems 16-18 May 2019, Plovdiv,
Bulgaria, DOI 10.1088/1757-899X/618/1/012061
https://www.scopus.com/pages/publications/85076118933?origin=resultslist



https://www.scopus.com/pages/publications/85076118933?origin=resultslist

B craruara e pa3paboTeHa HWHTErpUpaHa CHCTEMa 3a aBTOMATHU3WPAHO OMNpEICIsTHE Ha
CKOpOCTTa M BPEMETO 3a NMPEeMUHABaHE Ha MPEBO3HH CPEACTBA Upe3 M3IMOJI3BaHE HA MOOWIHU
KaMepu 3a pas3no3HaBaHe Ha peructpainuoHHu Homepa (LPR). Ilpemnoxen e meron 3a
CUHXPOHM3HMPAH 3aluc U 00paboTKa HAa PETUCTPALMOHHHUTE JAaHHH OT MHOXECTBO KaMepH,
pa3noJOKEHH B pa3IMUYHU TOYKH HAa TpaHCIOpPTHAaTa HH(pacTpykrypa. Peanmsupan e
QITOPUTHM 32 UJICHTU(PHUKAIUS U CHIIOCTABSIHE HA PETUCTPAIMOHHNA HOMEPA C TIeJT U3UMCIISIBAHE
Ha KHHEMAaTUYHHTE TapaMeTpH Ha IBHKeHUEeTo. [IpoBe/ieHa e eKcriepuMeHTaIHa BEpUPUKAIIHS
Ha cUcTeMaTa B peanHu ycinoBus. [lomyueHnure pe3yiaTraTtu moka3BaT Bb3MOKHOCT 32 €()EKTUBHO
npujaraHe Ha pa3paboTeHHs TOAX0/1 B CHCTEMH 32 HHTEIIMTCHTEH TPAHCIIOPT U aBTOMATU3UPaH
MOHHUTOPHHT Ha Tpaduka.

I'7_2. M Zhilevski and V Hristov, Design of an automated railway crossing
system with Verilog language in CPLD, I0OP Conference Series: Materials
Science and Engineering, Volume 878, 9TH INTERNATIONAL SCIENTIFIC
CONFERENCE “TechSys 2020” — ENGINEERING, TECHNOLOGIES AND
SYSTEMS 14-16 May 2020, Plovdiv, Bulgaria, DOI 10.1088/1757-
899X/878/1/012046,
https://www.scopus.com/pages/publications/85089012240?0origin=resultslist

B crarusita e pazpaboreHa aBTOMaTH3MpaHa CUCTEMa 32 YIIPABJICHUE Ha JKEJIE30IIbTEH Mperies,

peanusupana upe3 nporpamupyema soruka B CPLD ¢ usnonsBane Ha e3uka Verilog HDL.
[Ipeiockena € CTPYKTypHa H (YHKIMOHAJHA CXeMa Ha CHCTeMara 3a YIpaBleHHE,
ocUrypsiBalla HaJEXKIHO JETEKTUPAHE Ha BJIAKOBaTa KOMIIO3MIMS W CHHXPOHH3UPAHO
yIpaBJIeHWE Ha CUTHaNIM3anusAta W Oapuepute. Pa3paboTeH € XapayepeH airopuTbM 3a
MOCIIEIOBATEIHOCT Ha YIpaBlieHuWe, Oa3upaH Ha KpaiiHoaBToMaTeH Mojein. Cucremara e
EKCIICpUMEHTAJIHO pealu3MpaHa M CUMYJIHpPAHa, KAaTO C€a aHAJIUM3UPAaHU BPEMEBUTE
XapakTEePUCTUKA M HAJEXKJAHOCTTa Ha JIOrMKaTta 3a ympasieHue. llomydenure pesynratu
noka3Bar npuioxumoctTa Ha CPLD-6a3upanu pemieHus 3a aBTOMAaTH3allds Ha KPUTHUYHU
MHQPACTPYKTYpHU OOEKTH B TPAHCIIOPTHHU CUCTEMHU.

I'7_3. V. Hristov and D. Slavov, "Automated Control of Pasteurization in Wine
Production," 2021 3rd International Congress on Human-Computer Interaction,
Optimization and Robotic Applications (HORA), Ankara, Turkey, 2021, pp. 1-

5, doi: 10.1109/HORA52670.2021.9461346,
https://www.scopus.com/pages/publications/85114485029?origin=resultslis
t

B crarusra e pa3paboTeHa aBTOMaTH3MpaHa CHCTeMa 3a YIpaBJICHHE Ha TMpoleca Ha
MacThOpU3allMsd BHB BHUHOMNPOM3BOACTBOTO C II€J1 IOBUIIAaBaHE Ha KadecTBOTO U
MOBTOPSIEMOCTTA Ha TEXHOJIOTUYHMS Tipotiec. [IpensoxkeH e Mozen Ha yrpaBieHue, 0a3upaH Ha
M3MepBaHe U aBTOMATHYHO PEryJIMpaHe Ha TEMIEPAaTypHUS PEKUM U BPEMETO Ha €KCIIO3UIINS,
B CBOTBETCTBHE C TEXHOJOTMYHUTE U3MCKBAHMS 3a macThbopuszanus. Peanusupana e
apXUTEKTypa Ha cUCcTeMa 3a aBTOMaTHU3allysl, BKIIOUBAIlla CEH30pH, YIPaBIISIBAILIO YCTPOHCTBO
Y V3OBIHUTEIIHA MEXaHU3MU. VI3BBpIIEH € aHanu3 Ha JUHAMHYHUTE XapaKTePUCTHKH Ha
mpoleca M € CHHTE3MpaH alropuTbM 3a YIpaBJI€HHWE, OCUTYpsBall CTAaOMIHOCT U
MUHMMHU3UpAaHE Ha OTKJIOHEHHsTa. Pe3ynrature mnokas3BaT, Y€ MPEIOKEHOTO pEIICHHE
MO3BOJISIBA HAJEKHA AaBTOMATH3allMsl HA NACThbOPU3ALMOHHUS TpOIeC U Ch3JaBa
MPEANOCTaBKYA 3a BHEAPSBAHE HAa WHTEIUICHTHU CHUCTEMHU 3a YIPABICHHE B XPaHUTEIHO-
BKyCOBaTa MPOMMIILIIEHOCT.
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I'7_4. M. Zhilevski and V. Hristov, "Design of an Automated Car Washing
System with Verilog HDL," 2021 3rd International Congress on Human-
Computer Interaction, Optimization and Robotic Applications (HORA), Ankara,
Turkey, 2021, pp. 1-5, doi: 10.1109/HORA52670.2021.9461184,
https://www.scopus.com/pages/publications/85114493057?0origin=resultslist

B cratusita e paszpaboTeHa aBTOMaTH3MpaHa CHUCTEMa 3a YIpaBJICHHE Ha aBTOMMBKA,
peam3upana upe3 nmporpaMmupyemMa Joruka ¢ usnonsBane Ha e3uka Verilog HDL. ITpeanoxkena
e (GyHKIUMOHANTHA AapXUTEKTypa Ha CHUCTeMara, BKJIIOYBAIlA I[OCIEJOBATETHOCT OT
aBTOMATHU3UPAaHU ONEPALMU — WU3MHUBAHE, W3IJIAKBAaHE M CYLIEHE, CUHXPOHU3UPAHU upe3
XapayepeH yIpapisiBalll aJrOpUThM. YIIPaBICHUETO € (GOopMANIU3UPAHO KaTO KpaeH aBTOMAT,
OCUTYpSBAll] KOPEKTHA JIOTHKAa Ha MPEXOIUTE MEXIYy OTACIHHTE PEeKUMHU Ha pabora.
W3Bbpiiena e cuMmynanus Ha pa3pabOTEHOTO YNpaBiICHHE U € aHAIM3UPAHO BPEMEBOTO MY
noBefeHue. llomydeHuTe pe3ynTaTd OEMOHCTPUpPAT Bb3MOxHOCTHTE Ha HDL-0asmpanus
CUHTE3 32 pealn3upaHe Ha HAJCKIHU CUCTEMH 3a aBTOMATU3allMsl HA TEXHOJIOTUYHU MTPOLIECH
B 00CITy>Balll U MPOMULUIEHU IPUIIOKEHUS.

I'7_5. V. Hristov and M. Zhilevski, "Approach for Implementation of Vending
Machine through Verilog HDL," 2022 International Congress on Human-
Computer Interaction, Optimization and Robotic Applications (HORA), Ankara,
Turkey, 2022, pp. 1-4, doi: 10.1109/HORA55278.2022.9799884,
https://www.scopus.com/pages/publications/851339804067origin=resultslist

B craTtusTa e mpeiokeH MOAX0/ 3a MPOSKTUPAHEe M pealn3allis Ha aBTOMAT 3a mpojaxoa
(vending machine) upe3 um3moi3BaHe Ha mporpamupyema joruka u esmka Verilog HDL.
Paspaboren e ¢opmanien mMoaen Ha (yHKIMOHUpPAHE HAa cUCTeMaTa Imoj ¢opmara Ha KpacH
aBTOMarT, KOWTO ONKCBAa OCHOBHHUTE CHCTOSHUS — BBBCKIAaHEC HA MOHCTH, I/I360p Ha IMPOAYKT,
NpOBEpKa Ha HATMYHOCT W M3JaBaHe Ha MPOIYKT. YTPABISABALIUAT aITOPUTHM € CHHTE3UPaH
3a MpOrpaMUpyeM JIOTMYECKH EJIEMEHT, KOETO OCHIypsBa BHCOKA HAJCKIAHOCT U
JIETePMHUHAPAHO BPEMEBO TOBeleHHE. Upe3 cuMynaius € BaluupaHa KOPEKTHOCTTa Ha
JOTMKaTa Ha YIpaBJICHWE M IOCIEJOBATEIHOCTTAa Ha omepanuute. Pesynrathte mokassar
npuitokumoctta Ha HDL-0a3upanusi CHHTE3 3a U3rpaXk1aHe Ha aBTOMATH3MPaHU TUCKPETHU
CHCTEMH B 00J1aCTTa Ha MHIIyCTpUATHATA M CEPBU3HATA aBTOMATH3AIIHUSI.

I'7_6. V. D. Hristov, D. V. Slavov, I. S. Damyanov and G. D. Mladenov,
"Machine Learning for Automation of Warehouse Activities,"” 2022 8th
International Conference on Energy Efficiency and Agricultural Engineering
(EE&AE), Ruse, Bulgaria, 2022, pp. 1-4, doi:
10.1109/EEAES53789.2022.9831208,
https://www.scopus.com/pages/publications/85135877907?0origin=resultslist.

B crarusta e u3cneABaHO NPUIIOKEHUETO Ha METOAM 3a MAIIMHHO OOydeHue ¢ Ien
aBTOMATH3AIllMsl HA OCHOBHHU JCHHOCTH B CKJIQJIOBH cHcTeMHU. Pa3paboTeH € KOHIenTyaleH
MOJIEJI 3a MHTEJIUTCHTHO YIPABICHHE HAa CKJIaJ0BH MPOLECH, BKIKOYBAI] Pa3NO3HABAHE HA
o0ekTH, Kiacu(UKalus Ha TOBapU U TMOJIINOMAaraHe Ha peHICHUATa 3a CKIagupaHe |
KOMIUIEKTOBaHE Ha OPBHYKU. AHATU3UPAHU Ca Bb3MOKHOCTUTE 32 UHTETPAIUS HA aITOPUTMH
3a MAlIMHHO O0y4YeHHe B aBTOMATHU3MPAHU CKJIAJIOBU CUCTEMHU U POOOTHU3MPAHU IIATHOPMHU.
[TonydyenuTe pe3ynraTd AEMOHCTpUpAT MOTEHIMANA HAa HWHTEIUTEHTHHUTE AJITOPUTMHU 3a
MOBUIIaBaHEe Ha e(QEeKTUBHOCTTAa, aJalTHBHOCTTAa H HAJAEXKJIHOCTTa Ha CKJIaJ0BaTa
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aBTOMATH3allMsl, KOETO € B CHOTBETCTBHE C KOHIIEMIMSATA 3a HHTEIUTCHTHU JIOTHCTUYHU
cucteMu B pamkute Ha Unnyctpus 4.0.

I'7_7. V. D. Hristov, D. N. Saliev and D. V. Slavov, "Atrtificial Intelligence
Systems for Warehouses Stocks Control," 2022 8th International Conference on
Energy Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria,

2022, pp. 1-5, doi: 10.1109/EEAE53789.2022.9831223,
https://www.scopus.com/pages/publications/85135877568?origin=resultslis
t

B crartusTa e pa3paboTeH moaxoa 3a yrnpaBieHHE U KOHTPOJ Ha CKJIaJ0BU HAJIMYHOCTH Upe3
MpujiaraHe Ha METOJM Ha M3KYCTBEHUsI MHTENEKT. [IpemnokeH € mMonaen Ha UHTEIUTeHTHa
CKJIaJIOBa CHCTEMa, B KOMTO ca MHTETPUpPAHU aIrOPUTMU 3a aHAIMU3 HA JAHHU, IPOrHO3UpAHE
Ha HaJIMYHOCTH U TOJIMIOMAaraHe Ha ynpaBJIeHCKUTE pelieHus. Pasrienanu ca Bb3MOKHOCTHUTE
3a aBTOMAaTU3HMPAHO MPOCIeAsIBaHe HA MAaTEpPUATHUTE TOTOIM ¥ ONTUMM3AIIMS Ha CKIIaJ0BUTE
3aracH 4pe3 MHTEeIUreHTHa o0padoTka Ha nHopMmanmsTa. [lonmydennure pe3ynraTi MOKa3Bar,
4ye BHeApsABaHeTo Ha Al-0a3upaHu alropuTMH BOAM JO MOBHUIIaBaHe Ha €()EKTHBHOCTTA Ha
CKJIaJIOBOTO YIIpaBJICHUE, HAMAJIIBAaHE HA YOBEIIKUS (PAKTOP U MOJ00psiBaHE HA HAJIEKTHOCTTA
Ha aBTOMATH3UPAHUTE JIOTUCTUYHHU IPOIIECH, KOETO € B CHOTBETCTBHE C KOHIICTIIMHTE 3a
WHTENUreHTHa apToMaru3anusa u Uanycrpus 4.0.

I'7_8. V. Hristov, H. Stoyanov and D. Slavov, "Development of Software for
Research of Static Mechanical Characteristics in Condenser Mode of
Asynchronous Motor," 2022 International Symposium on Multidisciplinary
Studies and Innovative Technologies (ISMSIT), Ankara, Turkey, 2022, pp. 735-

740, doi: 10.1109/ISMSIT56059.2022.9932854,
https://www.scopus.com/pages/publications/85142804109?origin=resultslis
t

B crarusra e pa3paboTeH crneuuanu3upan coTyepeH HMHCTPYMEHT 3a U3CJIe/BaHe Ha
CTAaTUYHUTE MEXAaHUYHH XapAaKTEPUCTUKHU HA aCHHXPOHEH €JIEKTPOJIBUTATElN B KOH/ICH3aTOPEH
pexuM Ha pabota. Peanusupan e anropuTbM 3a aBTOMATH3UWPAHO YIOpaBleHHWE Ha
€KCIIEpUMEHTAITHUS TIPOIIeC, ChOMpaHe U 00padOTKa HAa U3MEPBATEIHU JaHHU M BU3YaTH3aIUS
Ha pe3ynrarure. [IpeanokeHoTo pelleHrne MO3BOJSBA CUHTE3 M aHAIW3 Ha MEXaHUYHUTE
XapaKTEPUCTUKU TIPH PA3IUYHU PEKUMHU HA HATOBAPBAHE, KATO OCUTYPSBA IMO-BHUCOKA TOYHOCT
U BB3IPOU3BOJUMOCT Ha u3cienBanusTa. llomydeHute pesyaTaTd JONpPUHACAT 34
aBTOMATHU3aIMATa Ha  CKCIIEPUMEHTATHUTE  W3CJIEIBAHWS W  ONTUMM3AIUATA  HA
€JIeKTPO3aABUAKBAHUATA B UHAYCTPUAIHU MPUIOKEHHUS.

I'7_9. V. Hristov, M. Zhilevski and D. Slavov, "Design of Automated Coffee
Machine through Verilog HDL," 2022 International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2022, pp. 757-760, doi: 10.1109/ISMSIT56059.2022.9932777,
https://www.scopus.com/pages/publications/85142859857?origin=resultslis
t.

B crarudra e npeacTaBeH CUHTE3 U pealu3alys Ha aBTOMaTU3MpaHa CUCTEMA 3a yIpaBIECHUE
Ha Kade mammHa, Oa3upaHa Ha mporpamupyemo jorudecko ycrpoiictBo (CPLD/FPGA) u
ornucaHue Ha Jjorukara upe3 esuka Verilog HDL. PaszpaGoren e ¢opmanen mozaen Ha
TEXHOJIOTUYHHS NIPOLEC, BKIIOYBAI] IIOCIECAOBATEIHOCTTa OT ONEPAlMK 34 JO3UPAHE,
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HarpsiBaHe, eKCTpaKkLus 1 00CiIy)kBaHe Ha oTpedurens. Peanusupan e aBTomar 3a yrpaBlieHUue
Ha CBCTOSIHHMSATA, KOWTO OCHTYpsIBA HAJIekKJHA M JCTCPMUHUpaHA paboTa Ha cHCTEMaTa.
[IpennoxeHoTo peleHue AeMOHCTpUpa IPUIIOKUMOCTTA Ha XaplyepHO-OMUCATEIHUTE €3ULIN
3a aBTOMATHU3aIUsl Ha JUCKPETHU MPOU3BOJICTBEHH MPOLIECH U JIOMPHUHACS 3a MOBUIIABaHE Ha
HAJEKIHOCTTA U OBP30JICHCTBUETO HA BIPAJICHUTE CUCTEMH 3a YIPaBJICHUE.

I'7_10. Vladimir Hristov, Marin Zhilevski; CPLD based design of a washing
machine. AIP Conf. Proc. 1 September 2022, 2449 (2):
030006. https://doi.org/10.1063/5.0091000,
https://www.scopus.com/pages/publications/85138058872?origin=resultslist.

B crarusta e paspaboTeHa M peanu3upaHa aBTOMAaTH3MpaHa CHUCTEMa 3a YIpaABJICHUE Ha
repajiHa MalluHa, 0a3upaHa Ha IPOrpaMHpPyeMo JIoTHudecko ycrpoictBo ot Tun CPLD wu
OMMCaHUE Ha JIOTHKATa Ype3 XapyepHO-ONUcaTeNeH e3uK. M3BbpIlieH € CHHTE3 Ha aJropuThma
3a yrpaBJieHHe Ha TEXHOJIOTUYHUS MPOIIeC, BKII0YBAI (ha3uTe MbJIIHEHE, IpaHe, U3IIaKBaHE U
neHTpodyrupane. YHIpaBiICHHETO € pEaTM3MpaHO 4Ype3 KpPaeH aBTOMAT Ha ChCTOSHUSATA,
OCUTYpsSIBall] KOPEKTHA IIOCIIEJIOBATETHOCT HA OINEpalMUTe U CHHXPOHH3AIUS MEXIY
M3IBJIHUTEITHUTE MEXaHU3MH. [IpenokeHOTO pelieHre IEMOHCTPUpPA BB3MOXKHOCTHUTE 3a
MpUJIaraHe Ha IPOrpaMUpPyeMH JIOTHYECKH yCTPOWCTBA MPU aBTOMATH3alUsATa HA OUTOBH U
MIPOMMUIIUICHHU MPOIIECH, KaTO C€ MOCTUTA MOBUIIIEHA HA/IEKTHOCT, MOJIYJIHOCT U I'bBKaBOCT Ha
cUCTeMara 3a yrpaBJICHHE.

I'7_11. V. D. Hristov, K. H. Hristov, H. L. Stoyanov and D. V. Slavov,
"Laboratory stand for research of energy characteristics on electric drives with
two direction energy exchange,” 2022 International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2022, pp. 731-734, doi: 10.1109/ISMSIT56059.2022.9932738,
https://www.scopus.com/pages/publications/85142847814?origin=resultslist .

B crarusiTa e pazpaboTeH 1 peainzupaH J1adopaTopeH CTEH]T 3a eKCIIEPUMEHTAITHO U3CIIeIBaHe
Ha EHEPrUiHUTE XapaKTEPUCTHUKU Ha €JIEKTPO3aABIKBAHUS C IBYIIOCOUYEH OOMEH Ha €HEeprusl.
[IpencraBena e CTpyKTypara Ha CTEH/1a, BKIIIOUBAIIIA €JEKTPOIBUTATEN, CUIIOB ITpeoOpa3yBaTell
U CHCTEMa 3a yIpaBJIeHUE U U3MEPBAHE Ha €JIEKTPUUECKHU U MEXaHUYHM BEIMYMHU. V3BBpIIeH
€ CHHTE3 Ha aJITOPUTMH 32 YNPABICHUE U PETUCTPALMsI HA EHEPTUHHUTE IOTOLU TP MOTOPEH
U TE€HEpaTOpeH pexuM Ha pabota. IIpeanokeHOTO pelieHHe MO3BOJISIBA €KCIIEPUMEHTAITHO
u3cieBaHe Ha e(EeKTUBHOCTTA, 3aryOuTe U JUHAMUYHUTE PEKUMH Ha €JIEKTPO3aIBH)KBAHUATA
Opu pekynepanuss Ha eHeprus. Pa3paboTeHMAT 11abopaTopeH KOMILIEKC Ipe/CTaBIIsBa
e(peKTHBEH HHCTPYMEHT 3a 00y4YeHHEe U HAyYHU U3CJIeBaHUs B 00JIaCTTa Ha aBTOMAaTH3alMATa
U yIIPaBJICHHUETO HA €JEKTPO3aIBUKBAHUS.

I'7_12. B. Kostov and V. Hristov, "Programming Methods Comparison in
Mitsubishi MELFA Robots,"” 2022 7th International Conference on Mechanical
Engineering and Robotics Research (ICMERR), Krakow, Poland, 2022, pp. 61-
64, doi: 10.1109/ICMERR56497.2022.10097817,
https://www.scopus.com/pages/publications/85156154120?origin=resultslist.

B cratusTa € M3BBPIIEH CpPaBHUTENEH aHAJINW3 HA Pa3IM4YHM METOAM 3a MpOrpamMHpaHe Ha
uHayctpuanHu podbotu Mitsubishi MELFA, u3non3Banu B aBTOMaTU3UpaHu MIPOU3BOJICTBEHU
nporecH. Pasriienanu ca KiacHYecKUsAT METOo]] 32 00ydeHue upe3 pbuHO BojeHe (teach-in),
odualiH MporpaMHpaHeTO M HW3MOJI3BaHETO HAa BHCOKOHEBOBH MPOrpaMHU HHTepQeicH.
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W3BbpiieHa e ekcriepuMeHTalIHa OIIeHKa Ha BIMSIHUETO Ha U30paHusi METOJl BbPXY TOUHOCTTA
Ha TO3WIMOHMPAaHE, BPEMETO 3a HACTPOMKAa M TMPOU3BOAMTEIHOCTTa Ha POOOTH3MpaHaTa
kietka. [lomyuenuTe pe3ynratu MmokasBaT MPEAMMCTBATa Ha CTPYKTYPUPAHOTO MPOTPAMHO
yIpaBJIeHUE TMPH 33aJaud 32 MAaHUIYJIUpaHe U OOCIy)KBaHE Ha TEXHOJOTHYHO O0OOpyJBaHE.
Hanpasenurte u3Boau moxamnomaraT u30opa Ha ONTHMAajHA CTpaTerus 3a MporpamMHupaHe Ha
MHAYCTPHAIHU POOOTH B CUCTEMH 33 aBTOMATH3aIMs Ha IPOU3BOACTBOTO.

I'7_13. D. Pepedzhiev and V. Hristov, "Software for image analysis and
inspection of optical lens,” 2023 27th International Conference on Information
Technology (IT), Zabljak, Montenegro, 2023, pp. 1-5, doi:
10.1109/1T57431.2023.10078533,
https://www.scopus.com/pages/publications/85152368229?origin=resultslist.

B crarusra e pazpaboTeHa copTyepHa cucTeMa 3a aBTOMaTU3UPAH aHAIU3 Ha U300pakeHUs U
KOHTPOJI Ha KauyeCTBOTO Ha ONTHYHH JICIIM B TPOU3BOJACTBEHH YycioBus. [Ipemnoxen e
AITOPUTMHUYEH TOAXOJI 32 MpeaBapuTesiHa 00paboTka Ha M300pakKeHUsITa, CETMEHTAIUs Ha
00JIacTUTE OT MHTEPEC U M3BJIMYAHE HA TEOMETPUYHU M (DOTOMETPUYHU XapaKTEPUCTHKH Ha
IIOBBPXHOCTTA. PCaJII/ISI/IpaHI/I ca MCTOIM 3a OTKpPHBAHC Ha IIe(i)CKTI/I KaTo APAaCKOTUHH, IICTHA U
HEEeTHOPOJHOCTH, KOMTO BIIMAAT BBPXY ONTHUHUTE CBOMCTBa Ha wuzgenusra. Cucremara
MO3BOJISIBA OOCKTHMBHA W BB3MPOM3BOAMMA OIEHKA HA KadecTBOTO M MOXKeE Ja Obie
MHTErprpaHa B aBTOMaTH3MPAHU JIMHUU 32 ONTUYHO NMPOM3BOACTBO. [lomydyenure pesynratu
J0Ka3BaT NPWIOKHMOCTTa Ha MAIIMHHOTO 3pEHHE Karo e(EeKTUBHO CPEACTBO 32
aBTOMAaTH3alMs Ha KOHTPOJIa HA KaYeCTBOTO.

I'7_14. D. Slavov, V. Hristov and A. Slavova, "Distributed Machine Learning
through Transceiver Competitive Connectivity of Remote Computing
Systems," 2023 International Scientific Conference on Computer Science
(COMSC)), Sozopol, Bulgaria, 2023, pp. 1-7, doi:
10.1109/COMSCI59259.2023.10315948,
https://www.scopus.com/pages/publications/85186348806?0origin=resultslist .

B crarusTa e mpemioxkeHa apXuTeKTypa 3a pasnpeesieHO MallMHHO oOyuyeHue, 0a3upaHa Ha
KOHKYPEHTHA CBbP3aHOCT MEXAY OTAAJICUEHN N3UUCIUTEIHA CUCTEMH Ype3 KOMYHUKAIIMOHHU
TpaHcuBbpU. Pa3paboTeH e Mojen 3a OOMEH M CHHXPOHHU3alMs Ha oOydyaBalld JaHHU U
napaMeTpu MeXIy aBTOHOMHHU Bb3JIM, KOETO M03BOJISIBA MapajielHa 00paboTKa U aJanTUBHO
caMooOy4yeHMe Ha CcHUCTeMaTa. AHAJU3MpaHW Cca MEXaHU3MHUTE 3a ONTUMH3MpaHE Ha
KOMYHHKAIIMOHHUA TpadUK U yCTOMYMBOCTTA MpH 3aryda Ha Bpb3Ka MEXAY OTICIHU BB3IH.
[IpeuioskeHUAT MOAXOA Cbh3JlaBa MPEINOCTaBKU 3a M3rpaKJAaHe Ha Malabupyemu
MHTEJIUTEHTHU CUCTEMU 32 aBTOMATH3AallMsl, B KOUTO O0OYYEHHETO U B3EMAaHETO Ha PEILEHUs ce
OCBUIECTBSIBAT JCLCHTpaNIu3upaHo. [lomyuenure pesyntati JEMOHCTpUpAT MPHIOKUMOCTTA
Ha pa3NpeesieHOTO MAIIMHHO OO0Yy4YeHHE 3a CJOKHU aBTOMAaTHU3UpaHU M pOOOTH3UpPAHU
CHUCTEMH.

I'7_15. A. Ismailov and V. Hristov, "Simulating a Pobot’s Movement Using
Game/Physics Engine," 2023 International Scientific Conference on Computer
Science  (COMSCI), Sozopol, Bulgaria, 2023, pp. 1-5, doi:
10.1109/COMSCI59259.2023.10315803,
https://www.scopus.com/pages/publications/85186315780?0origin=resultslist.
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B cratusTa e pa3paboTeH MOIX0J 3a CUMYJIMpaHe Ha JBM)KCHHETO Ha MOOWJIEH poOOT 4pe3
W3MOJI3BaHe HAa UTPOBH W (PU3MYCH eH/DKUH. M3rpajieHa € BUPTyalnHa cpela, B KOSTO Ce
MOJISJIUPAT KHHEMATHKAaTa, TUHAMUKATa ¥ B3aHMOJCHCTBHETO Ha PoOOTa ¢ OKOJHATA Cpeja.
Peanu3upanu ca anropuTMu 3a yrpaBICHHE HA IBIKEHUETO U 32 U30STBAHE HA MPENSTCTBUS,
KOUTO TMO3BOJISIBAT TECTBAHE HA CTPATETHMU 3a HaBUTAIUS 0e3 HEOOXOIMMOCT OT (PU3UYECKU
IIPOTOTHII. HanpaBeH € aHAJIM3 Ha TOYHOCTTA Ha CHUMYJIAIIMOHHHA MOZACI CIIPAMO pCaIHU
ycnoBust. [IpeuioxkeHusAT METo/ MoArnoMara IpoIecCuTe Ha NMPOCKTUPAaHE, ONTUMH3AIMS H
Bepu(UKanMs Ha CUCTEMH 3a YOpPaBICHHE B AaBTOMATH3MpAaHH M  POOOTH3MpaHH
MIPOU3BOJICTBEHH U JIOTUCTUYHH CUCTEMHU.

I'7_16. K. Hristov and V. Hristov, "Servo Drive Control System," 2023
International Scientific Conference on Computer Science (COMSCI), Sozopol,
Bulgaria, 2023, pp. 1-6, doi: 10.1109/COMSCI59259.2023.10315927,
https://www.scopus.com/pages/publications/85186326494?origin=resultslist.

Cratusita mpencTaBsi 1abopaTopHa CHUCTEMa 3a YIpPaBICHHE HAa CEPBOECICKTPO3aBIKBAHE,
npeaHa3HaueHa 32 00y4eHHEe M EKCIICPUMEHTATHH U3CIICIBAaHHS HA PSKUMHU 32 YIIPABICHHUE 10
MOJIOKEHHUE, CKOpocT W MoMeHT. OmmcaHa € apXWTeKTypara Ha CHCTEMaTa, BKIIIOYBAIlA
porpaMHpyeM JIOTHYECKH KOHTPOJIEp, CEPBOYCHIIBATEIN, CEPBOJBHIrATe] C CHKOIEp H
rpaduueH wuHTEpdeiic 3a HaOmomeHue W ympaeineHue. llpeacraBeHn ca Meroam 3a
KOH(pHUTypHpaHe, aBTOMATHYHA HACTPOWKA U BU3YyaJIN3allUs HA JMHAMHUYHUTE XapaKTePUCTUKU
Ha 33JBIDKBAaHETO. EKCIepUMEHTATHUTE pe3ylITaTd IMOKa3BaT BHCOKAa TOYHOCT Ha
MO3UIIMOHUPAHE M CTAOMIIHOCT Ha YIPABJICHUETO, KOETO MOTBBPXKIABA MPHIOKUMOCTTa HA
cucremMara KakTo 3a y4eOHM [einW, Taka W 3a H3CJIeIBaHE Ha CEPBOYIPABISIEMHU
€JIEKTPO3aJIBU)KBAHUSI.

I'7_17. V. Hristov and D. Slavov, "Stand For Research And Optimization Of
DC Electric Drives With Digital Program Control,” 2023 7th International
Symposium on Innovative Approaches in Smart Technologies (ISAS), Istanbul,
Turkiye, 2023, pp. 1-5, doi: 10.1109/ISAS60782.2023.103917186,
https://www.scopus.com/pages/publications/851848287937origin=resultslis
t.

B craruara e pa3paboreH nabopaTOpeH CTEHJ 3a H3CIelBaHe M ONTHMHU3AIUS Ha
MTOCTOSIHHOTOKOBH €JIEKTPO3aABMKBaHUS ¢ HU(POBO NMPOrpaMHO yrpasieHue. Peanusupana e
xapayepHo-copTyepHa CTpPYKTypa, T[I03BOJIBAIllA EKCIIEPUMEHTATHO HU3CJe/BaHE Ha
CTaTUYHUTE U JUHAMHYHUTE XapaKTEPUCTHKU Ha 3aJIBU’KBAHETO MPU PA3IMYHU PEXKUMH Ha
HaTOBapBaHe W ymnpaBieHHe. Pa3paboTeHu ca alropuTMH 3a peryjlvpaHe Ha CKOpPOCTTa U
MOMEHTa, KaKTO W METOJU 3a OlIEHKa Ha eHepruiiHaTa e(eKTMBHOCT Ha CHCTeMara.
[IpennokeHusaT CTeH] Ch3/1aBa yCIOBHS 3a CHHTE3 U HACTPOIKA HA CUCTEMH 3a YIIPABIEHHUE Ha
€JIEKTPO3aJBMKBAHMS, W3MOI3BaHM B AaBTOMAaTHU3WPaHM MPOU3BOJCTBEHH IpOLECH U
MEXaTPOHHU CUCTEMH.

I'7_18. R. Miletiev, G. Mladenov, R. Yordanov, D. Saliev and V. Hristov,
"Road traffic analysis for management of the intelligent transport system,"” 2023
31st National Conference with International Participation (TELECOM), Sofia,
Bulgaria, 2023, pp. 1-4, doi: 10.1109/TELECOM59629.2023.10409666,
https://www.scopus.com/pages/publications/85186116081?0origin=resultslist.
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B cratusta e pa3paboTeH MOAXOA 3a aHAIW3 Ha NBTHUA Tpaduk ¢ 1€l HoJArnomaraHe
yIIpaBJICHUETO HAa HHTEIIMTCHTHU TPAHCIIOPTHH cucTeMu. M3rpajena e cucrema 3a cbOupaHe u
o0pa0oTKa Ha JaHHU OT IbTHaTa MH(PACTPYKTypa U MPEBO3HUTE CPEICTBA, IMO3BOJISBAIIA
OLIEHKAa HAa MHTEH3MBHOCTTA Ha Tpauka M OTKpUBaHE HA KPUTHYHM 30HU. Peanmsupanu ca
ITOPUTMHU 3a 00pabOTKa W CHUHTE3 Ha MH(pOpMauUsATa, HACOYCHH KbM ONTHUMHU3UpaAHE Ha
YIPaBJIEHUETO HAa TPAHCIIOPTHUTE MOTOLM M NOBHILIAaBaHe Ha Oe3omacHocTTa. [Ipennoxenust
MOAXO0J MMa MNPUIIOKEHHE B aBTOMATU3MPAHU CUCTEMHU 3a MOHUTOPHMHI WM YINPAaBICHHE Ha
rpajckara HHPPACTPYKTypa U MPEACTaBIABA IPUMED 32 MHTETPAllis Ha UHTEIIMT€HTHU METOIN
B CHUCTEMH 32 aBTOMATH3aLIMs 10 OTPACIIH.

I'7_19. I. Damyanov, D. Saliev, K. Dimitrov and V. Hristov, "Advanced
management technologies for intelligent cattle breeding systems,” 2024 9th
International Conference on Energy Efficiency and Agricultural Engineering
(EE&AE), Ruse, Bulgaria, 2024, pp. 1-5, doi:
10.1109/EEAE60309.2024.10600554,
https://www.scopus.com/pages/publications/852007966577origin=resultslist.

B crarusta e paspaboTeHa KOHLENIMS 3a MpUIaraHe Ha CHbBPEMEHHU TEXHOJIOTMM 3a
YIPABICHUE B UHTEJIMIEHTHU CUCTEMHU 3a KUBOTHOBBACTBO. [IpenoxkeHa e apXurekrypa Ha
aBTOMATH3HMpaHa CHUCTEMa 32 MOHUTOPUHI U YIPABJIEHUE HA IPOLIECUTE B JKUBOTHOBBIHU
bepmu, 6a3upana Ha chbOUpaHe U 00padoTKa HA TAHHU OT CEH30PHH yCcTpolicTBa. Peanusupanu
ca ITOPUTMHU 3a aHANM3 W CHHTE3 Ha HMH(GOpMAIMATA, MO3BOJSABAINM ONTHMHU3ALUS Ha
yCIOBUSTA 32 OTIIICXKAAaHE, TIOBUIIIABaHE Ha TPOU3BOIUTEIIHOCTTA U MTOI00psBaHE HAa KOHTPOJIA
BBpXY OunonoruuyHure npouecu. PazpaboTkata JeMOHCTpUpa MpHilaraHe Ha NPUHLMIIUTE Ha
aBTOMATHU3ALMATA 110 OTPACIU B CEICKOCTONAHCKU CUCTEMHU U Pa3LIMPsIBa Bb3MOXKHOCTHUTE 3a
BHEJpSIBAHE HAa UHTEJIMTCHTHU YIIPABICHCKU PELIEHUS B arpapHUsi CEKTOP.

I'7_20. V. Hristov, I. Damyanov and I. Chekurov, "Robot to collect cattle
droppings from pastures - concept,” 2024 9th International Conference on
Energy Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria,
2024, pp. 1-5, doi: 10.1109/EEAE60309.2024.10600560,
https://www.scopus.com/pages/publications/85205999084?origin=resultslist.

B crarusta e pa3paboTeHa KOHLEMIMS 32 aBTOHOMEH MOOWJIEH poOOT, MpeaHa3HaueH 3a
cbOrpaHe Ha >KMBOTHMHCKM OTHAAbLM OT macuma. llpemiokeHa e CTpyKTypHa cxema Ha
poboTu3npaHaTa cucTeMa, BKJIIOYBAIlA 3a/BMKBAIl MEXaHW3bM, CHUCTEMa 3a HAaBUTallUi U
CEH30pEH MOAYJ 3a OTKPUBaHE U JoKaiu3auus Ha oOexktu. PopMylupaHu ca NPUHLKIN 3a
aBTOMAaTU3MPAHO YIPABICHHE Ha JBM)KEHUETO U paOOTHHS LUKBJI Ha poOOTA, HACOUEHH KbM
MUHUMHU3MpAHE Ha YOBEIIKAaTa HaMeca U IMOBHIIaBaHE Ha €(EeKTHMBHOCTTA Ha Ipolieca Io
nouyucTBane. PazpaboTkara 1eMOHCTpHUpa NPUIIOKEHNE Ha poO0OTH3alKATa U MHTEIMTCHTHATa
aBTOMATH3AllMsI B CEJICKOCTOMAHCKHU YCJIOBUS U pa3llIMpsiBa 00OXBaTa Ha aBTOMaTU3alMATa Ha
IIPOU3BOJICTBOTO IO OTPACIIA KbM arpapHHsl CEKTOP.

I'7_21. V. Hristov, "Electric DC Drive System Allow Two Direction Energy
Exchange,” 2024 59th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST), Sozopol,
Bulgaria, 2024, pp. 1-4, doi: 10.1109/ICEST62335.2024.10639798,
https://www.scopus.com/pages/publications/852036883947origin=resultslist.
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CrartusiTa IpeacTaBs €KCIIEpUMEHTa IHa YCTAaHOBKA 3a M3CJIEBaHE HA €JIEKTPO3aJBUKBAaHE C
IIOCTOSSHHOTOKOBU CEPBOMOTOPH, paboOTeIlo B YETUPUTE KBAJpaHTAa HAa MEXaHUYHATa
XapaKTepUCTHKAa U TIO3BOJISBAIIO JBYIIOCOYEH EHEpPrueH OOMEH C eJeKTpo3axpaHBallaTa
Mpexka. OnucaHa € cucTeMa OT JIBa MEXaHMYHO CBBP3aHU IIOCTOSIHHOTOKOBH JIBUIaTElIsd,
YIpaBIsiBAHU 4Ype3 THUPUCTOPHU IpeoOpazyBaTeNd, KaTo €AMHUAT paboOTH B JABUTATENCH, a
JOPYTUAT — B TEHEPATOPEH PEKUM. AHAIM3UPAHU Ca PEKUMUTE HA YIIPABICHUE U HACTPONKUTE
Ha TOKOBHUS W CKOPOCTHHSI PEryjiaTrop, KaKTO U BIHUSHUETO UM BBPXY JIUHAMUYHUTE
XapaKTepUCTUKU Ha cucreMara. IlolydeHHTE €KCIEpUMEHTAJIHU pe3ylTaTh IOoKa3BaT
BB3MOXHOCT 3a cTabuiHa paboTa C pekymnepanuss Ha €Heprus M BHUCOKAa TOYHOCT Ha
peryiupaHe, KOeTo IpaBU CUCTEMATa MOAXOAAIIA 32 HAyYHU M3CIIEIBAHUS U IPUIOKEHUS B
MOJIEMHO-TPAHCIIOPTHU MEXaHU3MHU.

I'7 22. V. Hristov and I. Chekurov, "A Concept for Smart Warehouses
Management for Cow Faeces," 2024 59th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST),
Sozopol, Bulgaria, 2024, pp. 1-4, doi: 10.1109/ICEST62335.2024.10639627,
https://www.scopus.com/pages/publications/85203705984?origin=resultslist.

B crartusra e pa3pa60TeHa KOHICIIIHUA 3da UHTCIIUTCHTHA CUCTCMA 3a YIIPABJICHUEC HA CKIIAOBC
3a JKUBOTUHCKHU OTIIaAbIIU, 6a31/1paHa Ha IIPUHIOUIIUTC HA aBTOMATU3aluATa U AUTUTATIN3alUATa
Ha JIOTUCTUYHHUTEC IIPOLCCHU. Hpe,[[J'IO)KeHa € AapXHUTCKTypa Ha CHCTEMa 3a MOHHUTOPHUHTI,
C"I)6I/IpaH€ u 06pa60TKa Ha JaHHU 3a KOJUYCCTBATA U CbCTOAHUCTO HA CKIAAUPAHUA MaTCpUall.
P33pa6OTCHI/I Ca IMoAXoau 3a aBTOMATU3UPAHO INIAHHUPAHC M OINTHMH3AIMA Ha CKIAaJOBHUTC
ornepanru, HaCOYCHU KbM ITOBUIIIABAHC HaA e(beKTI/IBHOCTTa Ha ynpaBJICHUC WU HaMaJIsIBAHC Ha
CKCINIOATAITMOHHUTEC Pa3XOau. Pa3pa60TKaTa npeacTaBjiiBa MPUIOKCHUC HA HWHTCIIMI'CHTHU
YIpaBJICHCKU TCXHOJIOTWH B arpapHaTa JIOTUCTUKA U pastInupsiBa oOJactra Ha aBToMaTtu3anusiaTa
Ha IIpOU3BOACTBOTO IO OTPACIHA KbM CUCTEMH 34 CbXPAHCHUC U YIIPABJIICHUC HaA OHOJOrHYHU
OoTIaabIiH.

I'7_23. A. Ismailov and V. Hristov, "YOLO Performance Comparison on Stock
Images of Grocery Products,” 2024 32nd National Conference with International
Participation (TELECOM), Sofia, Bulgaria, 2024, pp. 1-4, doi:
10.1109/TELECOM®63374.2024.10812185,
https://www.scopus.com/pages/publications/85215509257?0origin=resultslist.

B cratusiTa € u3BBpILIEH CPAaBHUTENIEH aHAIN3 Ha €PEeKTUBHOCTTA Ha Pa3JIMYHU pealnu3aliu Ha
anroputbmMa YOLO npu pa3sno3HaBaHe Ha 00€KTH B M300pa’keHUs Ha XPAHUTEIHU MPOTYKTH.
W3cnensanu ca mokasaTenuTe 3a TOUHOCT, Obp30/eiicTBUE U HAICKTHOCT HA ETEKIMTA IPU
pasnuyHu KoH(pUrypanuu Ha Mojesna. IlonydyeHuTe pe3ynTatu ca M3MOI3BAaHU 3a OLEHKA Ha
MPUIIOKUMOCTTA Ha ABJIO0KOTO 00yUeHHE B AaBTOMAaTU3UPAHU CUCTEMH 32 BU3yallHa MHCTIEKLIUS
U KOHTpousl. Pa3paboTkaTa AeMOHCTpHpa BB3MOXKHOCTUTE 3a BHEApSIBAaHE Ha METOAM 3a
U3KYCTBEH HMHTEJIEKT B CHUCTEMM 3a aBTOMAaTH3alUsl HAa IPOU3BOJICTBEHHM M JIOTMCTHUYHU
MIPOLIECH, CBBP3aHHU € KIacU(PUKAIUA U UIEHTU(PUKALMS HA POTYKTH.

I'7_24. A. Slavova and V. Hristov, "Application of Reinforcement Learning in
Autonomous Mobile Robots,” 2024 32nd National Conference with
International Participation (TELECOM), Sofia, Bulgaria, 2024, pp. 1-4, doi:
10.1109/TELECOMG63374.2024.10812227,

https://www.scopus.com/pages/publications/85215513745?0origin=resultslist .
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B crartusiTa e pa3paboTeH u U3ClieIBaH MOIX0/] 32 YIPaBICHHUE HA aBTOHOMEH MOOUJIEH POOOT
gype3 MeToau Ha moacuiBaiio odydenue (Reinforcement Learning). [IpencraBen e moaen Ha
oOyu4aBaiia ce cucremMa, Kosito (opMHUpa CTpaTeTus 3a IBMKCHUE U B3eMaHE Ha PEIICHUS Bb3
OCHOBA Ha B3aMMOJICHCTBHE ChC cpeaTa. AHATM3MPAHU ca BB3MOXKHOCTHTE 32 MOI00psiBaHe
Ha aJanTHBHOCTTa M aBTOHOMHOCTTa Ha pPOOOTH3MpaHH IUIaTGopMu TpU HAaBHUTAIMsS W
I/I36SII‘BaHe Ha TMPCIATCTBUA. Pe3y.]ITaTI/ITC ACMOHCTpUpAT IMPUIIOKUMOCTTAa Ha METOAU OT
W3KYCTBCHUsI HMHTEJICKT B aBTOMATH3UpPAaHU POOOTHU3UPAHU CHCTEMH U IOTBBPXKIABAT
MOTCHIMAJIa UM 3a UHTCTpallA B UHTCIIUTCHTHU ITPOU3BOACTBCHU U JIOTUCTUYHU CPCOH.

I'7_25. V. Hristov and I. Chekurov, "Laboratory Set-Up For The Research Of
Roller Conveyors For Logistics Warehouses," 2024 International Conference
Automatics and Informatics (ICAI), Varna, Bulgaria, 2024, pp. 525-530, doi:
10.1109/1CAI163388.2024.10851599,
https://www.scopus.com/pages/publications/85218213458?origin=resultslist .

B crarusara e pazpaboreHa u peajiusupaHa JabOpaTopHa YCTaHOBKAa 33 E€KCIEPHUMEHTAIHO
U3CJeBaHE Ha POJIKOBU KOHBEHEpHU CHUCTEMH, HU3IOJ3BaHU B JIOTUCTHUYHM M CKJIaJOBU
aBTOMAaTU3MpaHu KoMmiulekcu. IlperncraBeHa € KOHCTPYKUMSTa Ha CTEHJA, KakKTO H
apXUTEKTypaTa Ha CHUCTeMara 3a YIpaBieHHWE M HW3MEpBaHEe Ha OCHOBHH EKCIUIOATALlMOHHU
IapaMeTpu — CKOpPOCT, HAaTOBAapBaHE W EHEPrUilHM XapaKTEpUCTHKU. AHaJIM3UPaHU ca
BBH3MOKHOCTHUTE 33 ONITUMH3ALIMSI HA TPAHCIIOPTHUTE NPOLIECH Upe3 perylupaHe Ha PeKUMUTE
Ha 33/BMKBaHe U ynpasiieHue. [lonydeHuTe pe3ynTatv NOTBBP)KAAaBaT MPUIOKUMOCTTA Ha
pa3paboTeHaTa yCTaHOBKAa KaToO CPEICTBO 3a CHHTE3, TECTBAaHE MW ONTHUMM3aLUsi Ha
aBTOMATHU3HPAHU TPAHCIOPTHU CUCTEMHU B IPOM3BOACTBEHU U JIOTUCTUYHU CPEH.

I'7_26. Dimitrov, Kaloyan, and Vladimir Hristov. 2024. "Robustness and
Scalability of Incomplete Virtual Pheromone Maps for Stigmergic Collective
Exploration™ Processes 12, no. 10: 2122. https://doi.org/10.3390/pr12102122,
https://www.scopus.com/pages/publications/852073745267origin=resultslist .

B cratusara e pa3paboTeH W aHaiM3UpaH METOJ 3a KOJEKTHMBHA aBTOHOMHA HaBUTAIUs M
W3Cclie/IBAaHE Ha cpefla upe3 M3MOJ3BaHe Ha BHUPTYadHH (PEpOMOHHU KapTh B PaMKHTE Ha
cTUrMepruyeH mnoaxoj. IlpeacraBeH e Mojen Ha HEMBIHM BUPTyaJHU (DEPOMOHHU KapTH,
KOWTO TO3BOJNsIBA €()EeKTHUBHO paslpeieliecHue Ha U3CIEeIOBATEICKUTE 33Jauyd  MEeXIy
MHOXECTBO MOOWJIHU areHTH 0e3 IIEHTpaJu3upaHo yrpasieHue. M3pbpiieH e aHanmm3 Ha
YCTOMYMBOCTTA M MaIIaOMPyeMOCTTa Ha MPEATIOKEHOTO pellleHre Py pa3indeH Opoil areHTu
Y YacThyHa HHGOpMAIIH 3a cpeara. Pe3ynaraTuTe mokas3par, 4e METOIbT OCUTYPsiIBa CTAOMITHO
MOBE/ICHNE HAa CUCTeMaTa U Jo0pa aJanTHUBHOCT MIPH HapacTBaHe Ha Oposi Ha POOOTUTE, KOETO
ro IpaBu MPHUJIOKKUM 3a aBTOMATHU3WPAHH CKIIaA0BH, IPOU3BOJACTBCHH U JIOTUCTHUYHU CUCTCMU
C KOJIEKTUBHO YIPAaBIICHHE.

I'7_27. V. Hristov and D. Pepedzhiev, "Digital Image Analysis of Surface
Quality in Manufactured Flat Optical Lenses,” 2025 14th Mediterranean
Conference on Embedded Computing (MECO), Budva, Montenegro, 2025, pp.
1-6, doi: 10.1109/MEC066322.2025.11049202,
https://www.scopus.com/pages/publications/105010514575%origin=resultslist.

B crarusta e pa3zpaboTeH MeTOJ] 3a aBTOMAaTH3MpPaH KOHTPOJ Ha KauyeCTBOTO Ha IJIOCKU
ONTUYHU Jemu 4pe3 uudpoa obOpaboTka W aHanmu3 Ha u3o0paxkeHus. Ilpemioxen e
QITOPUTMHUYEH TOAXOJ 3a OTKpHUBAaHE, CErMEHTAalUs M KilacUu(HUKAIUs Ha MOBBPXHOCTHU
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nedexTH, 0a3upaH Ha W3BJIMYAaHE HAa WH(POPMATHBHH MPU3HAIM OT M300pPaKEHHS C BHCOKA
pesomtonus. Peanmsupana e codryepHa cucrema 3a BU3yallHa WHCIEKIIHS, HHTETPUpyeMa B
aBTOMAaTH3MPAHH MTPOU3BOJICTBCHH JIMHUHU. EKCIIEpUMEHTAIHUTE PEe3y/ITaTH MMOKa3BaT BHCOKA
YYBCTBUTCIIHOCT KbM MI/IKpO-IIG(i)eKTI/I n CTa6I/IJIHOCT Ha aHaJin3a MpH pas3jindHu YCJIOBHUA Ha
OCBETSIBAHE, KOETO JEMOHCTpUpA MPHIOKHUMOCTTa Ha pa3paboTKaTa 3a HMHTEIMICHTHA
aBTOMaTu3aluvs Ha IPOUCCUTE 3a KOHTPOJ Ha KAY€CTBOTO B OIITUYHOTO IIPOU3BOACTBO.

I'7_28. V. Hristov, "Control of Single-Axis Servo Motor Drive with PLC
Controller,” 2025 14th Mediterranean Conference on Embedded Computing
(MECO), Budva, Montenegro, 2025, pp. 1-8, doi:
10.1109/MEC066322.2025.11049233,
https://www.scopus.com/pages/publications/1050103861677origin=resultslist.

B crartusta e paspaboreHa cucTemMa 3a aBTOMATHU3HMPAHO YIPABICHUWE HA €IHOOCEH
CEpPBOCIICKTPO3a/IBIKBAIl MEXaHU3bM, peaIM3MpaHa 4Ype3 NPOrpaMUPYEM JIOTHUECKH
koutposiep (PLC). IlpencraBeH € CTpyKTypHpaH IOJIXOJ 3a CHHTE3 Ha YIPaBIsSBAIIUS
AJITOPUTHM, BKJIFOUBAI TeHEPUPAHE Ha 3a/1aBallld CUTHAIM, 0OpaTHa BPh3Ka 10 MOJIOKEHUE U
cKopocT u 1udpoBa 00padoTKa Ha yrpaBisBalIUTe BeIUUYUHH. 3cneaBana € nuHaMukara Ha
cucTeMara MpH pa3inyHu PSKUMHU Ha paboTa U ca aHAIM3MPAHH MOKA3aTeIUTE 32 TOYHOCT,
Obp3oaeciicTBHe U ycToHYMBOCT. [loirydeHnTe pe3yaTaTd AEMOHCTPUPAT MPUIIOKUMOCTTA Ha
pa3pabOTEHOTO PEUICHHUE 3a ABTOMATU3AIUS Ha TIO3UITUOHUPAIIH MEXaHU3MH B HHYCTPHAITHH
pOOOTH3UPAHU U MEXATPOHHHU CHCTEMHU.

I'7 29. A. Ismailov and V. Hristov, "Brochure Segmentation
Methodology," 2025 14th Mediterranean Conference on Embedded Computing
(MECO), Budva, Montenegro, 2025, pp. 1-5, doi:
10.1109/MEC066322.2025.11049297,

https://www.scopus.com/pages/publications/1050105330997origin=resultslist .

B cratusTa e pazpaboTeHa METOIONIOTHS 32 aBTOMAaTU3UpaHa CETMEHTAIUS Ha U300paKeHUS
Ha Opomlypy W TI€YaTHU JOKYMEHTH C IIeJI CTPYKTYpHUpaHE W aHajlu3 Ha BHU3YAIHOTO
chabpkanue. [IpeanoskeH € anropuTMHYEH MOAXOJA 3a pa3feliiHe Ha H300paKeHHEeTO Ha
JIOTUYECKH 00J1acTH (TEKCTOBH T0JIeTa, TpaUUHM eIeMEHTH U (JOHOBU 30HH) Upe3 MpHiIaraHe
Ha METOaH 3a IdpoBa 00paboTka HAa U300paKEHUS M U3BIMYAHE HA XapaKTePHU MPU3HAIH.
Peanusupana e ekcriepuMeHTa IHa CUCTEMa 3a 00paboTKa Ha JOKYMEHTHH N300pakeHNUs, KOSITO
JEMOHCTpHUpAa BUCOKAa TOYHOCT MPH CErMEHTAlMsl Ha CIOXHU Kommo3uiuu. [lomydeHure
pe3yJITaTH MOKa3BaT MPUIOKUMOCTTa Ha pa3pabOTEeHUs METOJ] B CUCTEMH 3a aBTOMaTH3alus
Ha JIOKYMEHTO000pOTa, BU3yajTHa MHCIIEKIIMS U MHTETUTeHTHa 00paboTKa Ha MTPOU3BOJICTBEHA
Y ThPrOBCKa JIOKYMEHTAIIUS.

I'7_30. A. Ismailov and V. Hristov, "Pruning YOLOV8 Detection Models Using
Sipp Pruning Method,” 2025 60th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST),
Ohrid, North Macedonia, 2025, pp. 1-4, doi:
10.1109/1ICEST66328.2025.11098194,
https://www.scopus.com/pages/publications/1050143482657origin=resultslist.

B cratusra e H3CJICIBaH U IMPUJIIOKEH METO/ 3a ONITUMU3ALUA HA JI'L.]'I6OKI/I HCBPOHHU MPEKU
3a 00EKTHO pa3mo3HaBaHe upe3 npuiarane Ha SIPP pruning Meron BbpXy MOJeNu OT TUMA
YOLOVS. Pazpaboren e moaxoja 3a peaylHupaHe Ha Opos MmapamMeTpu W HM3YHCIWTETHATa
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CIIOKHOCT Ha MOJEJIa NpH 3ala3BaHE Ha BHCOKAa TOYHOCT Ha JeTekius. W3BbpuieH e
CPaBHMUTEJIEH aHAIM3 MEXAY OPUTMHAJIHM M ONTUMH3UPAHU MOJEIM IO NOKAa3aTelIu Karo
TOYHOCT, BpeMe 3a o0paborka u pecypcHa edekruBHocT. IlomyueHute pesynratu
JEMOHCTPUPAT BB3MOKHOCT 32 BHEIPSBAHE HAa OJIEKOTEHHM MOJEIU 32 MAIIMHHO 3pEHHUE B
CUCTEeMM 3a aBTOMATH3allMsl Ha MPOU3BOACTBOTO, BIPAJCHH CUCTEMH U POOOTHU3UpPAHU
1aThOPMH ¢ OTPAHUYCHU U3UMCIUTEIHU PECYPCH.

I'7_31. V. D. Hristov and D. P. Pepedzhiev, "Defects in the Finishing Process
of Micro-Optical Lenses: Analysis and Mitigation Strategies,” 2025 60th
International Scientific Conference on Information, Communication and Energy
Systems and Technologies (ICEST), Ohrid, North Macedonia, 2025, pp. 1-4,
doi: 10.1109/1ICEST66328.2025.11098313,
https://www.scopus.com/pages/publications/105014338076?origin=resultslist.

Cratusita pasrnexnaa nedexkTute, BB3HUKBALIM MpH JOBBPIIMTENHATA 00paboTKa Ha
MUKPOONTUYHH JICIH, U TIXHOTO BIUSHUE BbPXY ONTUYHUTE XaPAKTEPUCTUKU. AHAITU3UPAHU
ca OCHOBHMTE THUIIOBE MOBBPXHOCTHU M MOJANOVBPXHOCTHU ACPEKTH, KAKTO U ChbBPEMEHHU
METO/H 32 TSIXHOTO OTKPUBaHE, BKIIOYUTEIIHO aTOMHO-CUIIOBA MUKPOCKOTIHS, OsiJia CBETIMHHA
unteppepomerpuss U KoH(OKaTHA MHKpocKonus. MueHTudunupanu ca KIIOYOBUTE
TEXHOJIOTUYHH (DAaKTOPH, BOJACIIH JI0 BH3HUKBAHE HA JCPEKTH, KATO MEXaHHYHO HATOBAPBAHE,
HETOYHOCTH B HMHCTPYMEHTUTE W CMYILIEHUS IIPH U3MepBaHE, Karo ce Moa4yepTaBa
HEOOXOIMMOCTTa OT YCHBBPIICHCTBAHW TEXHOJOTMYHA W WMHTEIUTCHTHH TIOIXOAH 3a
MOBUIIIABaHE HA KAYECTBOTO HA MUKPOOIITUYHUTE JICIITH.

I'7_32.V.D. Hristov and D. P. Pepedzhiev, "Digital Image Analysis of Surface
Quality in the Production of Convex Optical Lenses," 2025 60th International
Scientific Conference on Information, Communication and Energy Systems and
Technologies (ICEST), Ohrid, North Macedonia, 2025, pp. 1-4, doi:
10.1109/1ICEST66328.2025.11098351,
https://www.scopus.com/pages/publications/1050143759227origin=resultslist.

B crarusra e pazpaboTeH u u3cneaBaH MeTo[ 3a IUGPOB aHATU3 HA H300pPaKEHUS 3a OLIEHKA
Ha TMOBBPXHOCTHOTO KAY€CTBO HA HU3MBKHAJIW OINTHUYHU JICHIUW B MNPOU3BOACTBCH IIPOLCC.
Peanuzupan e anropursM 3a aBTOMaTHU3UPAHO OTKPUBAHE U KIacU(UKAIKs HA TOBBPXHOCTHU
nedekTu upe3 o00paboTka Ha H300paKeHWs, BKJIIOUYBaIlA (QUITpalvs, CETMEHTalus |
W3BIMYaHe Ha WHPOPMATUBHU TpH3HAIM. V3BBpIIeH € eKclmepuMeHTalleH aHalu3 Ha
BJIMAHHUCTO Ha MapaMCTPHUTC Ha I/1306pa)K€HI/IeTO U OCBCTJIICHUCTO BBPXY HAACKIHOCTTA HA
nerekusaTa. [lomydyeHnTe pe3ynratu moka3BaT Bb3MOXKHOCT 32 BHEAPSBaHE HA pa3paboTeHUs
moaxoJQ B CUCTEMH 3a aBTOMATU3HMPAH KOHTPOJ Ha KAa4CCTBOTO B OINTHUYHOTO W MPCUHU3HOTO
MIPOU3BOJICTBO, KATO YaCT OT UHTEIUTCHTHU MTPOU3BOJICTBEHH JINHUH.

I'7_33. Damyanov, |., Mladenov, G., Saliev, D., Miletiev, R., Dimitrov, K., &
Hristov, V. (2025). Infrared Thermal Monitoring of Intersection Elements of
Urban Road Infrastructure and Road Traffic Via Drone. Civil Engineering
Journal, 11(5), 1739-1755. https://doi.org/10.28991/CEJ-2025-011-05-02,
https://www.scopus.com/pages/publications/105007694081?origin=resultslist

B cratusTa e pa3paboTeH 1 aHaTM3UpaH METO/] 33 IMCTAHIIMOHEH MOHUTOPHHT Ha €JIEMEHTH OT
rpajckara MmbTHa HH(pACTpyKTypa M NBTHHUS TpaduK uYpe3 H3IO0J3BaHE Ha OE3MMIOTEH
JeTaTenieH amapaT, o0Opy[BaH ¢ MH(pauepBeHa TepMmokamepa. Peanmmsupana e cucrema 3a
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TEPMOBHU3MOHHO 3aCHEMaHe W 00paboTKa Ha JaHHU 3a WICHTU(DHUIIMpAHE HA TEMIEpaTypHHU
AHOMAJIMHU B II'bTHATA HACTHUJIKA U KOHCTPYKTUBHUTC CICMCHTH HAa KPbCTOBHUIIIA. I/I3B'pr_HCH €
EKCTICpUMCHTAJICH aHaJM3 Ha Bh3MOKHOCTUTE 32 OTKpUBaHE Ha JIe()EKTH, 30HU C MOBHIICHO
HaTOBapBaHE M MHTEH3UBHOCT Ha Tpaduka. IlomydyeHuTe pe3yaTatd JAEMOHCTPHUpAT
MPUIOKUMOCTTA Ha pa3padOTeHHs MOJIXO0 3a MHTEJIMICHTHO YIpaBJICHHE M MOJIPHKKA Ha
rpajckata WH(QPACTPpyKTypa B pPAMKUTE Ha CHCTEMH 3a WHTEIUICHTEH TPAHCIOPT U
aBTOMAaTH3MPaH MOHUTOPHHT.

I'7 34. A. Slavova and V. Hristov, "Policy Interpretation for Deep
Reinforcement Learning," 2025 International Conference Automatics, Robotics
and Artificial Intelligence (ICARAI), Sozopol, Bulgaria, 2025, pp. 1-4, doi:
10.1109/ICARAI167046.2025.11137898,

https://www.scopus.com/pages/publications/105017626346?origin=resultslist .

B crarusTa e u3cnenBan npo01eMbT 3a HHTEPIPETHPYEMOCTTA Ha OJIUTUKHUTE 32 YIPaBJICHHE,
MONyYeHH dYpe3 METOAM Ha JbI00okoTo mnoacuiBamo obydenue (Deep Reinforcement
Learning), B KOHTEKCTa Ha aBTOHOMHH U aBTOMaTU3UpaHu cucreMu. Pa3paboTeH e moaxon 3a
aHanu3 M (opManu3upaHe Ha MOBEAECHHETO Ha OOY4YEHHM MOJEIM Ype3 M3BIMYaHE Ha
3aBUCHMOCTH MEX1y ChCTOSHHATA Ha cpejara u ynpasisBamure aevicteus. [IpeacraBenu ca
MCTOAM 3a BU3yaIM3allUA W OLUCHKA HaA IMOJUTHUKUTEC C ICJI NOBHUIIABAHC HA HAACKIHOCTTA U
IpeICKa3yeMoCTTa Ha yrpasieHueto. [lomydeHuTe pesynraTu JONpUHACAT 3a BHEIPSIBaHE HA
AITOpUTMHU 34 HM3KYCTBCH HHTCIICKT B CHCTCMU 3a aBTOMATU3aAlUsA U pO6OTI/I3I/IpaHO
yIIpaBJICHUE, IPU KOUTO CE M3UCKBA IPOCIECIUMOCT U O0SICHUMOCT Ha B3€MaHHUTE PEIICHHUSI.

I'7_35. Slavova, Anastasiya, and Vladimir Hristov, "Mapless Navigation with
Deep Reinforcement Learning in Indoor Environment", 2025, Engineering
Proceedings 100, no. 1: 63. https://doi.org/10.3390/engproc2025100063,
https://www.scopus.com/pages/publications/1050177423547origin=resultslist.

B cratusTa e pa3paboTeH moIxo/1 32 aBTOHOMHA HaBUTAIUs HA MOOUJIEH poOOT BbB BHTPEIIHA
cpena 0e3 u3Moa3BaHE Ha MPEABAPUTEIIHO U3TpajieHa KapTa (mapless navigation), 6a3upan Ha
METOJI Ha IbI00K0TO noacuiBaio ooydenue (Deep Reinforcement Learning). Peanusupan e
MOJIENT 32 B3€MaHE Ha PEIICHUs B PEaHO BpeMe 4pe3 oOyueHHe OT B3aWMOJICHCTBHE CHC
cpenata, KaTo ce M3MOJ3BAaT CEH30pHHU JaHHU 3a W30ArBaHe HA MPEMATCTBUS M ONTHMAIHO
IUTAHUpaHe Ha TpaekTopusara. [IpoBelieH € eKCIepuMEHTAlIeH aHalli3 Ha YCTOHYMBOCTTA U
e(deKTUBHOCTTa Ha MPEUIOKEHHs ajJrOpUThM B CUMYJMpaHa U peanHa cpeaa. Pesynratute
MOKa3BaT BB3MOXKHOCT 33 MPHUJIOKEHUE HA METOJa B aBTOHOMHH POOOTHU3MPAHH CUCTEMH U
WHTEJIUTEHTHU TPAHCIOPTHU U JIOTUCTUYHU TPUIIOKEHHS, CBBP3aHH C aBTOMaTH3aIusaTa Ha
HABUTAIIMOHHUTE MPOIIECH.

I'7_36. Mladenov, Georgi, Nikola Kuzmanov, and Vladimir Hristov,
"Research on and Analysis of Brake Fluid Impact on Brake System
Performance™ 2025, Engineering Proceedings 100, no. 1 27.
https://doi.org/10.3390/engproc2025100027,

https://www.scopus.com/pages/publications/1050177829367origin=resultslist .

B cratusarae MMPOBCACHO CKCIICPUMCHTAIIHO U3CJICABAHEC U aHAJIN3 HA BJIMSIHUCTO HA CBOMCTBaTa
Ha CcCluypadHaTta TCYHOCT BBPXY CKCIUIOATAHHOHHUTC XapaKTCPUCTHUKU Ha aBTOMOOMJTHA
CIIMpaYHa CUCTCMaA. Pa3p360TeHa € MCTOJIMKA 3a U3SMCPBAHC U 06p360TKa Ha JaHHU, CBbpP3aHU
C HAJIAATaHE, TEMIIEpATypa U JUHAMUKA Ha CIIMPAvYHUA ITPOLECC. I/ISB”prHeHa € aBTOMaTu3npaHa
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perucTpanus 1 aHaJIu3 Ha apaMeTpUuTe Py Pa3IuyHU pexXUMH Ha HaToBapBaHe. [lonydyenure
pe3yNTaTH TO3BOJSBAT CHHTE3 HAa 3aBUCHUMOCTH MEXIY (DU3MKO-XMMUYHHUTE CBONCTBA HaA
paboTHaTa cpea M epEKTUBHOCTTA Ha YIPABISIEMUTE TEXHHUYECKH CHCTEMH, KOETO HMa
3HAQUYECHHE 3a ABTOMATH3WpaHUs KOHTPOJ W JMArHOCTHMKA HA MEXATPOHHU U TPAHCIOPTHHU
CUCTEMHU.

I'8 1. Hristov, V. D, lonkov, T. S, 2020, POSITION CONTROL OF
ASYNCHRONOUS MOTOR BY VECTOR CONTROL, Proceedings of the
Technical University — Sofia, pp. 50-59, https://e-university.tu-sofia.bg/e-
conf/files/169/paper 10.47978@TUS.2020.70.01.006.pdf

B crarusita e pazpaboTeH u U3cie1BaH METO/I 3a yIpaBJieHHE Ha MOJI0KEHUETO Ha aCHHXPOHEH
€JIEKTPOJIBUraTeNl 4pe3 BEKTOpHO YympasieHue. [IpencraBeH e maTemaTHueH MoOJeNl Ha
CIIEKTPO3aJABMKBAHETO U € peaTM3UpaH alTOpPUTBM 3a JCKOMIIO3WIIMS Ha TOKOBUTE
KOMITIOHEHTH C IIeJ HE3aBUCHUMO YIIPABJIICHHE Ha BBHPTALIUS MOMEHT W MarHUTHHS MOTOK.
Pazpabotena e cucrema 3a aBTOMaTH3UPAHO PETYJIMpPaHE HA MOJOXKEHHUETO C M3MOJI3BaHE Ha
oOpatHa Bpb3ka u HHU(PpoBO ympasineHue. [IpoBeaeH € eKCIepUMEHTAIEH aHalIu3 Ha
JTUHAMHYHUTE W CTAaTUYHHUTE XAPAKTEPUCTUKH HA CHUCTEMara, KaTo ca OICHCHW TOYHOCTTA,
ycTOMUMBOCTTa M OBpP30ACHCTBHETO HAa 3aJBMKBAHETO. Pe3yntaTuTe OEeMOHCTpHpAT
MPWJIOKUMOCTTa Ha TMPEIOKEHOTO PEIICHHE 33 aBTOMATHU3MPAHU EJICKTPO3aIBIKBAIIU
CUCTEMHU B UHYCTPHAIHU MPUIOKEHUS.

I'8 2. Tsvetoslav Tsvetanov lliev, Hristov, V. D, Nikolina Georgieva
Vladimirova, Miroslav  Ivailov  Nikolov, 2023, CUCTEMA 3A
ABTOMATU3UPAHO CbBMPAHE 1 AHAJIM3 HA JAHHU OT ITYEJIHU
KOHIIEPHU, TEXHYECKU KOJIEX — JIOBEY HALIMOHAJIHA HAYYHA
KOH®EPEHIUSA TechCo-2023, Jloseu, pp., https://www.tugab.bg/images/tk-
lovech/Techco-Lovech-23-web.pdf

B crarusra e pa3pa60TeHa CHUCTCMA 3a ABTOMATU3UPAHO C’L6I/IpaHe, 06pa60TKa 1 aHaJIM3 Ha
JaHHW OT MYCJIHU KOWICPpH C LS MOHUTOPHHI Ha OMOJIOTUYHOTO M €KOJIOTUYHOTO CHCTOSHUE
Ha MMYEIHUTE CEMEHCTBA. HpeI[CTaBeHa € apXUTCKTYypa Ha BrpaJacHa U3MEpBATCIIHA CUCTEMA,
BKJIIOYBalla CCH30PpU 3a TeMIICpaTypa, BJIAXKHOCT, MaCa MU aKYCTHYHHU IapaMETpH, KAKTO U
KOMYHUKAIIUOHCH MOAYJ 3a JUCTAHIIMOHHO IPpCAaBaAHC HA JTaHHU. PeanmﬂpaH € CO(i)TyepeH
MOAYJ 3a aBTOMAaTU3WpaH aHaJIW3 W BU3yallu3allvsd Ha U3MCPCHUTC IapaMETpH. Cucremara
ocurypsBa YCJIOBUSA 3a HHTCIHUICHTHO YIIPABJICHHUC W OINTUMU3ALUA Ha IPOLCCUTC B
M4eJIapCTBOTO M TMPEACTABIIsIBA IMPUIOXKUM IIPUMEP 3a aBTOMAaTu3alusd Ha OMOJIOTHYHU
IMPOU3BOJACTBCHHU IMPOLICCH.

I'8 3. Denis Mustafov Ismetov, Hristov, V. D, Dimitar Georgiev Zhelev,
Aleksandar luriev Hadzhidimitrov, 2023, Cuctema 3a mnpepaboTka Ha
IJ1aCTMacoOBU OYTWJIKM BBB (QuarMeHT 3a Hyxaute Ha 3D mnpunrepure,
TEXHUYECKM KOJIEXX - JIOBEY HAIMOHAJIHA HAVYYHA
KOH®EPEHIUS TechCo-2023, Jloseu, pp., https://www.tugab.bg/images/tk-
lovech/Techco-Lovech-23-web.pdf

B cratusra e mpeicraBeHa aBTOMAaTH3MpaHa CHCTEMa 32 PELUKIMpaHe Ha IJIACTMACOBU
OyTHJIKM upe3 mnpeoOpa3yBaHETO UM BbBB (PUIIAMEHT, MpeAHa3HaueH 3a u3noy3BaHe B 3D
npunTepu. PazpaboreHa e pyHKIMOHATIHA CTPYKTYpa Ha TEXHOJIOTMYHATA JIMHUS, BKIIIOYBAIIA
eTanu 3a pa3apoOsBaHe, TepMUUYHA 00pabOTKa M eKCTpyaupaHe Ha Marepuana. Peanuzupanu
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ca MOAYJH 3a yIpaBieHUE HAa TeMIEepaTypHUTE PEXKHUMH U CKOPOCTTa Ha €KCTPY3Us C Led
OCHUTYpsIBaHE HAa CTAOWJIHM TEOMETPUYHM U MEXaHUYHU XAPAKTEPUCTUKH Ha IOTYYCHHUS
¢unament. Cuctemara npecTaBlisiBa IPUIOKHO pellleHue B 00JacTTa Ha aBTOMaTHU3aIUATa Ha
MPOIIECH 3a OMOJ30TBOPSIBAHE HA OTHAAbUHU MATEpPHAId M BHEAPSIBAHE HA MPUHIUIIUTE Ha
KpbroBaTa HKOHOMHUKA B ITPOU3BOJICTBEHU CHCTEMHU.

I'S 4. Baampumup Xpucros, YIIPABJIEHME HA ACHUHXPOHHU
EJIEKTPO3AJIBUXKBAHUA C MATPUYHU MHBEPTOPH, I'ogumank Ha
Texauuecku YuuBepcuret - Codusi, Tom 69, kamra 2, 2019, ISSN 1311-0829,
https://proceedings.tu-

sofia.bg/volumes/Proceedings volume 69 book 2 2019.pdf

B nyOnukauusara € H3CIeIBaHO YIPABICHUETO HAa ACHHXPOHHU €JEKTPO3aJBHKBAHUS,
peanu3upaHo Ype3 U3IO0JA3BaHE HA MATPUYHU MHBEPTOPU KATO AITEPHATHBA HA KIACUYECKUTE
4eCTOTHHU IpeoOpa3yBarenu. PazpaboTeHn ca MOJeNnu Ha €NEeKTPO3aJBUKBAHETO U CHUJIOBHUS
npeoOpa3yBaTell, KakTO M alIrOPUTMH 32 (popMHpaHE HA YNPaBIABAIIUTE CUTHATH C IEJ
OCUTYpsIBaHE Ha CTAOMJIHM JUHAMUYHM U EHEPrUHHU XapaKTepUCTUKU. AHaIM3MpaHHU ca
pexxuMuTe Ha paboTa M BIMSAHUETO HA MATPUYHUS HHBEPTOpP BBPXY KaueCTBOTO Ha
€JIEKTpUYECKaTa CHEPIUs U PETYJIIMPAHETO HA CKOPOCTTa. [losrydeHuTe pe3yaTaTu uMat npsKo
MPUIIOKEHNE TTPH aBTOMATU3ALUATA HAa IPOMUIILICHH 33/IBYKBAHUS U €HEPTUHHO-e()EeKTUBHU
IIPOU3BOJICTBEHU CUCTEMHU.

I'8_5. Boris Kostov, Vladimir Hristov, Algorithm for PICKING, orienting and
PLACING an object with a 6-axis robot and a 2D visual inspection camera,
lognmiank Ha Texuudeckn YauBepcutet — Codwust, Tom 70, xaura 1, 2020 ,
DOl: 10.47978/TUS.2020.70.01.005, https://e-university.tu-sofia.bg/e-
conf/files/169/paper_10.47978@TUS.2020.70.01.005.pdf

B cratusaTa e pa3paboTeH UM eKCIEPUMEHTAITHO BAJIMIUPAH AJITOPUTHM 32 aBTOMATH3UPAHO
3axBalllaHe, OPUEHTHpaHe M TMO3UIIMOHUpaHEe Ha O00EKTH C 6-0CeH HHIyCTpHalleH poO0oT,
n3nom3Bany 2D cucrema 3a MamUHHO 3peHue. PeanmmsupaHa ¢ QyHKIIMOHAIIHA WHTETPAITUs
MeXIy BU3yalHaTa CHCTEMa U ylpaBisBallara crucreMa Ha po0oTa upe3 mpeoOpazyBaHe Ha
KOOPJWHATHTE OT H300paKEHNETO B poOOTHA KOOpAMHATHA cucTeMa. [IpeioKeH0To peneHne
OCUTYpsiIBa TOBHUIIIEHA TOYHOCT HAa TMO3UIIMOHUPAHE U YCTOWYMBOCT TMPHU BapHallud B
IIOJIOKCHHUCTO Ha I[CTaI\/’IJ'II/ITC. AHFOpI/ITT)M"bT € IPUJIOKHUM B aBTOMATU3HPAHU ITPOU3BOJCTBCHU
KJIETKU 332 MOHTa)K, COPTUPAHE M MHCIEKIUS U MPEACTaBIsABa ChIIECTBEH MPUHOC B 00IacTTa
Ha BU3yaJIHO-0a3UpaHOTO yMpaBlieHUE Ha POOOTU3UPAHU CUCTEMH.

I'8_6. Vladimir D. Hristov, Todor S. lonkov, Richard E. Bashev, SOFTWARE
TO RESEARCH THE STATIC MECHANICAL CHARACTERISTIC OF DC
MOTORS, DOIl: 10.47978/TUS.2021.71.03.007, https://e-university.tu-
sofia.bg/e-conf/files/169/paper 10.47978@TUS.2021.71.03.007.pdf

B nyOnuxamusta e pa3paboTeH copTyepeH HWHCTPYMEHT 3a H3Cle/BaHE M aHaJIW3 Ha
CTAaTUYHUTE MEXAaHUYHM XapaKTePUCTHUKH Ha MOCTOSHHOTOKOBH  €JEKTPOJIBUTATEIH.
Peanmsupann ca QpyHKIIMHM 32 aBTOMAaTU3MPAHO YIIpaBIIeHHE HAa peXMMa Ha HaTOBapBaHE W 3a
pEerucTpupaHe Ha EKCIePHUMEHTAJHU JaHHW, MO3BOJIABALIM CHHTE3 W BU3yalu3alus Ha
XapaKTEePUCTHKUTE MOMEHT—CKOpocT. CHcremara OCHTypsiBAa BB3MOXXHOCT 3a CpaBHEHHE
MEXy TEOPETUYHH U eKCIIEPUMEHTAIHU PE3yJITaTH U MOJIoMara nporecuTe Ha AMarHoCTUKA
u onTuMusanuvsa Ha  CICKTPO3aABUIKXBAHUA. Pa3pa60TKaTa HMa IIPUITOXKCHUEC IIPpU
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aBToMaTu3anusiaTra Ha J'Ia60paTOpHI/I U3NUTBATCIIHU CTCHAOBE W B OGy‘IGHI/IeTO o
CJICKTPO3aABHUXBAHUA U MHAYCTPUAJIHA aBTOMAaTU3al1.

I'8 7. Danail V. Slavov, Vladimir D. Hristov, REMOTE WI-FI CONTROL
OF A HOLONOMIC MOBILE ROBOT,PROCEEDINGS OF THE
TECHNICAL UNIVERSITY OF SOFIA, ISSN: 2738-8549, VOL. 71, NO. 3,
YEAR 2021 ,DOI: 10.47978/TUS.2021.71.03.005, https://e-university.tu-
sofia.bg/e-conf/files/169/paper 10.47978@TUS.2021.71.03.005.pdf

B crarusra e pa3paboTeHa cucrema 3a TUCTAaHIIMOHHO YIPaBJIEHHUE HA XOJIOHOMEH MOOMIICH
pobot upe3 OezxxnunHa Wi-Fi komyHnukanus. [IpenctaBeHa e apXxurekrypa Ha yrpasiisiBaliara
cucTeMa, BKJIIOYBAIlA KOMYHHMKAIIMOHEH MOMYJ, YIPAaBISABAIL] AITOPUTBM U COPTyepeH
uHTepdeiic 3a oneparopcka Hameca B peasiHo Bpeme. Peanusupanu ca QyHKIMY 32 yIpaBIeHUE
Ha JBMDKEHHETO MO HIKOJKO CTEMEHH Ha CB00OJAa, KaKTO M 33 MOHHTOPUHI Ha OCHOBHHU
€KCIUI0AaTallMOHHU mapameTpu. Pa3paboTkaTa JeMOHCTpUpa HHTETpallksl Ha BIPaeHU CUCTEMHU
U MPEXKOBU TEXHOJOTMU B 33Jayd 0 MOOMIHA poOOTMKAa M aBTOMAaTU3alus U Chb3/laBa
MPEANOCTaBKU 32 MPUJIOKEHUE B MHTEIUTCHTHU TPAHCIOPTHU M CEPBU3HH POOOTHU3MpAHU
CUCTEMHU.

I'8 8. Slavov D, Slavova A, Hristov V., Research on Computer Vision Models
for Deep Learning in Autonomous Mobile Robots[J]. IOP Publishing Ltd,
2024.10P Conf. Ser.:. Mater. Sci. Eng. 1317 012011, DOI 10.1088/1757-
899X/1317/1/012011, https://iopscience.iop.org/article/10.1088/1757-
899X/1317/1/012011

B crartusra e npeacraBeHo M3CieBaHE U CPABHUTEJECH aHAIM3 HA MOJEIH 3a KOMITIOTHPHO
3peHne, OazWpaHW Ha ABIOOKO OOy4YeHHE, MpeJHa3HAuYeHW 3a NPUIOKEHHE B aBTOHOMHHU
MOOMJIIHH pobOoTu. Pasrimenanu ca pa3auyHU apXUTEKTypd Ha HEBPOHHH MpEXH 32
pasno3HaBaHe M JOKalu3alus Ha 0OEKTH B peajiHa cpejia, KaTo € OIIEHEHO TSIXHOTO BIIMSHUE
BBPXY TOYHOCTTA, M3UUCIUTENHATa CIOXKHOCT M BPEMETO 3a peaklMs Ha poOOTH3UpaHaTa
cucrema. [lomyueHuTe pe3ynTaTH MOKa3BaT Bb3MOXHOCTU 32 ONTUMU3ALMs Ha BU3YaTHOTO
BB3IpPUATHE TP aBTOHOMHA HaBUTalus M M30ArBaHe Ha MpensaTcTBus. PaspaboTkaTta
JIOTIpUHACS 32 CUHTE3a Ha MHTEJIMTEHTHH aJITOPUTMHU 32 BB3IPUITHE U YIIPaBIE€HUE B MOOUITHU
POOOTU3UPAHU CUCTEMH.

I'8 9. V. Hristov, M. Doichev, A. Ismailov and D. Pepedzhiev, "Performance
Analysis of Classical vs. Machine Learning-Based Image Segmentation
Algorithms in a Java Web Environment,” 2025 9th International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkiye, 2025, Publisher: IEEE, pp. 1-8, doi:
10.1109/1ISMSIT67332.2025.11267891,
https://ieeexplore.ieee.org/document/11267891

B craTtusTa e nmpescTaBeH CpaBHUTENICH aHATIN3 MEXK/TY KIITACHYECKH AITOPUTMH 33 CETMEHTAIIUS
Ha n300pakeHHst 1 METO/IM, Oa3upaHu Ha MAITMHHO OOy4YeHHe, peaJu3upaHu B ye0-0a3upaHa
cpena Ha e3mka Java. M3cmeaBaHm ca TOKaszaTeny KaTO TOYHOCT HA CETMEHTAIHMATA,
M3YUCIUTETHA €(QEeKTMBHOCT M YCTOHYMBOCT MpPH PA3IUYHU THUIOBE HU300pa’keHHs.
Pa3paboTeHa e excriepuMeHTaHa IIaTdopMa 3a TECTBAHE M BH3yallM3alus HA Pe3yiTaTHTE,
MO3BOJISBAIlla OOCKTHBHA OILIEHKAa Ha MPHJIOKMMOCTTa Ha JiBaTa IOJAXO0Ja B 3aJauyd IO
aBTOMATH3UpaH BU3yaseH KOHTpous. IlomydeHure pesynratm OONMpHHACAT 3a CHHTE3a Ha
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METOAM 3a WHTEIUTeHTHa 00paboTKa Ha M300paKEHUS B CHUCTEMHU 3a aBTOMATHU3aIlUsi M
oOyueHue.

I'8 10. V. Hristov, M. Doichev, A. Ismailov and D. Pepedzhiev, "A Web-Based
Image Segmentation Tool for Educational Purposes Using Java,” 2025 9th
International Symposium on Multidisciplinary Studies and Innovative
Technologies (ISMSIT), Ankara, Turkiye, 2025, Publisher: IEEE, pp. 1-6, doi:
10.1109/ISMSIT67332.2025.11267869,
https://ieeexplore.ieee.org/document/11267869 .

B craruara e paspaboreH ye0-0asupan coTyepeH HHCTPYMEHT 3a CErMCHTAIlMs Ha
n300pakeHMs, pealu3upaH Ha e€3MKa Java, mpenHa3HaueH 3a oOpa3oBaTeHU U
u3cienoBaresck mnein. [IpencraBeHa e apXuTeKTypa Ha CHcTeMaTa, Mo3BOJIsBaIlla HHTET PaIys
Ha KJIACHUYCCKHM W HHTCIIMICHTHU QJITOPpUTMHU 3a CCIMCHTAllUSA, KAKTO W HWHTCPAKTUBHA
BU3yallM3alusi Ha pe3yaTatute. MHCTPYMEHTBT OCHTypsiBa cpela 3a EKCIIePHUMEHTAITHO
W3CIIeIBAaHEe HA aNTOpUTMHU 3a mudpoBa o0OpaboTka Ha M300pakeHUS W MAIIMHHO OOydYeHUe,
KaTo MOoJrioMara 00y4eHHETO 110 aBTOMATH3UPaH BU3YaJIeH KOHTPOJI M UHTEJIMTEHTHU CUCTEMHU
3a aHaM3 Ha n300pakeHus. PazpaboTkara MMa MpakTUYECKO MPUIIOKEHUE B MTOJITOTOBKATa Ha
CICUAIMCTH B 00J1aCTTa Ha aBTOMATHU3AIIHUATA U KOMITFOTHPHOTO 3PCHUE.

I'8 11. V. Hristov and D. Pepedzhiev, "Development and Implementation of a
2D Vision-Guided Robotic System for Industrial Inspection and
Manipulation,” 2025 33rd National Conference with International Participation
(TELECOM), Sofia, Bulgaria, 2025, Publisher: IEEE, pp. 1-4, doi:
10.1109/TELECOM66943.2025.11304072,
https://ieeexplore.ieee.org/document/11304072.

B crarusta e pa3paboTeHa U EKCIEPUMEHTAIHO BalIMIMpaHa cHUCTeMa 3a pOOOTH3UPAHO
ympaBieHnue, Oasmpana Ha 2D MammHHO 3peHHe, MpenHa3HauYeHa 33 AaBTOMATHU3HpaH
WHyCTpUaJIeH KOHTPOJ U MaHUITyIMpaHe Ha 00ekTH. [IpencTaBeHa e apxurekTypa Ha cucTemMa
3a BU3yaJTHO BOJIEHE Ha POOOT, BKIIFOUBAIIIA KaMepa, allTOPUTMU 32 00paboTKa Ha U300paKeHUs
1 uHTepdeiic 32 KOMYHUKAIHS C UHIyCTpHalieH poOoT. Peanusupanu ca MeTou 3a OTKpUBaHe,
JIOKQJIM3AIysl ¥ OpUEHTAIMSI Ha JeTaiIn B paboTHATA 30HA, MMO3BOJISIBAIA aBTOMATH3UPAHO
MO3UIMOHKUpaHe U uHcHekius. [lonydenure pe3yaTatu JEMOHCTPUPAT MOBUIIIEHA TOYHOCT U
IMOBTOPACMOCT Ha MAHHUIIYJIAUMOHHUTE OICpallv, KAKTO W BB3MOXKHOCT 3a MHTCIpalus Ha
cCUCTeMara B peaH! HHIYyCTPUAIIHU MTPOU3BOJICTBEHH MPOIIECH.

I'8 12.V. Hristov and A. De Amorim, "Development of a Remote Control
Interface for a Mobile Robot using ROS and LabVIEW," 2025 33rd National
Conference with International Participation (TELECOM), Sofia, Bulgaria, 2025,
Publisher: IEEE, pp. 1-4, doi: 10.1109/TELECOM66943.2025.11304036,
https://ieeexplore.ieee.org/document/11304036.

B cratusra e pa3zpaboteH u peanuszupan copTyepeH HHTEpPEIC 3a TMCTAaHIIMOHHO YITPABICHUE
Ha MoOwMJIeH poOoT, 6a3upaH Ha UHTerpauus Mexay cpeaara ROS u rpapuunata mnatdopma
LabVIEW. IlpencraBena e apXUTEeKTypa 3a KOMyHHKAIUS MKy YIIPaBISBAIINUI KOMIIOTHD U
poboTusupanata miatdopma, OCUrypsiBaiia OOMEH Ha JaHHH B peajHo Bpeme. Peanusupanu ca
GyHKIMK 32 TeNeMEeTpHWs, BHU3yalW3alHs Ha CHCTOSHHETO W PBYHO YIpaBICHHUE Ha
IBMKEHUETO. [IpeanoxkeHoTo pemeHre no3BoIsBa I'bBKABO €KCIIEPUMEHTUPAHE C aITOPUTMHU
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3a yOpaBlieHME M HaBUTalUs W Cbh3JaBa NPEANOCTaBKM 3a BHEApPsABaHE B Y4eOHU U
M3CJIEIOBATEIICKH CPeH B 00JacTTa Ha aBTOMATHU3aLUATA U POOOTHKATA.

I'8 13.V. Hristov and A. De Amorim, "A ROS and MATLAB/Simulink
Framework for Modeling and Control of a Robotic Manipulator,” 2025 33rd
National Conference with International Participation (TELECOM), Sofia,
Bulgaria, 2025, Publisher: IEEE, pp. 1-4, doi:
10.1109/TELECOM®66943.2025.11304077,
https://ieeexplore.ieee.org/document/11304077.

B cratusta e pa3paboTeHa W EKCIIEPHUMEHTAIHO BalIMIUpaHAa WHTETPHpPaHAa paMKa 3a
MOJICJIUPAaHe W YIpaBlIeHUEe Ha pOOOTHU3MPAH MAaHUIYJIATOP Ype3 CHbBMECTHO HM3IMOJI3BAaHE Ha
cpenure ROS u MATLAB/Simulink. IIpencraBena e apxutekTypa 3a oOMEH Ha JaHHU B
peaHO BpeMe MEXAy CHMYyJAlMOHHATa cpega M (usndeckara poOOTH3MpaHa CUCTEMA.
Peaym3upann ca Mojeny Ha KHHEMAaTHKaTa M JWHAMHKATa HAa MaHUIYJIAaTopa, KaKTo WU
QITOPUTMHU 32 MMO3HIIMOHHO U TPACKTOPHO yrpaiieHue. [IpenokeHoTo peneHne OCurypsBa
I'bBKaBa IIaTGopmMa 3a U3Cle/IBaHe, CHHTE3 M Bepu(UKalUs Ha alTOPUTMH 32 YIPAaBJICHUE U
Ch37aBa YCJIOBHUS 32 €()eKTHBHO BHEPSIBAHE B AaBTOMATH3UPAHA POOOTU3HPAHU CHCTEMHU.


https://ieeexplore.ieee.org/document/11304077

Abstracts of the Scientific Works
of Assoc. Prof. Dr. Vladimir Dimitrov Hristov
submitted for participation in a competition for the academic position of “Professor”
in the field of higher education 5. Technical Sciences,
professional field 5.2. Electrical Engineering, Electronics and Automation,
scientific specialty Automation of Production (by branches)
announced in the State Gazette issue 101/27.11.2025.

For participation in the competition for the position of professor under indicator B, 11 scientific
publications are presented in journals that are refereed and indexed in internationally
recognized scientific databases. These publications are considered equivalent to a
monographic work, unified under the general theme: “Intelligent Methods and
Architectures for Automation of Robotic Manufacturing Systems.”

Modern manufacturing systems are developing in conditions of intensive digitalization,
automation, and the implementation of intelligent control tools, driven by the need to increase
productivity, quality, and flexibility of technological processes. This evolution is conceptually
related to the Industry 4.0 paradigm, where the manufacturing environment is considered a
cyber-physical system enabling close interaction between physical processes, computational
resources, and communication networks.

In this context, classical automated production lines based on predefined control algorithms are
gradually transforming into intelligent manufacturing systems, characterized by capabilities for
perception, analysis, and adaptation to dynamically changing operating conditions. Industrial
robots are becoming the main execution element of these systems, with their functional role
expanding from the execution of strictly deterministic trajectories to the implementation of
adaptive, vision-based, and partially autonomous operations.

A significant limitation in classical robotic manufacturing systems arises from geometric
inaccuracies, assembly deviations, and uncertainties in the spatial arrangement of technological
objects. This necessitates the development of methods for automated calibration, coordinate
alignment, and dynamic motion correction, ensuring sustainable improvement in the accuracy
and repeatability of robotic operations.

Machine vision is emerging as a key information channel for building closed-loop control
systems in intelligent robotic environments. Through digital image processing and geometric
modeling methods, it becomes possible to determine the position and orientation of objects in
the workspace, which is a prerequisite for implementing vision-based control and adaptive
correction of control actions applied to the manipulator.

At the same time, a steady trend toward the decentralization of control functions is observed
through the use of external computational platforms and intelligent edge devices. These
platforms expand the functional capabilities of industrial robot controllers by enabling the
execution of resource-intensive algorithms for data processing, communication, and
monitoring. As a result, the robotic manufacturing cell transforms into a distributed control
system with a hierarchical structure, including subsystems for perception, control, and decision-
making.

The integration of machine vision, external computational modules, and communication
interfaces leads to the formation of cyber-physical robotic systems, where physical processes
are tightly linked with digital models and control algorithms. This approach creates the
prerequisites for implementing the principles of the digital twin, in which the virtual
representation of the technological process is used for analysis, optimization, and adaptation of
the real system.



Within this scientific and applied context, the present publications, equivalent to a monographic
work, are aimed at the development, investigation, and experimental verification of intelligent
methods and architectures for the automation of robotic manufacturing systems. The robotic
manufacturing cell is considered as a cyber-physical system in which integration is achieved
between an industrial robot, a machine vision system, and an external computational platform
for information processing and control.
The main scientific focus is placed on:

e automated calibration of coordinate systems in a robotic environment;

« vision-based localization, orientation, and positioning of objects;

« extending the functionality of industrial robots through external computational modules;

o development of distributed architectures for control of robotic manufacturing cells.
Thus, the publications form a comprehensive and thematically unified scientific work, in which
methods for improving the accuracy, flexibility, and adaptability of robotic manufacturing
processes have been developed and experimentally validated. At the same time, scientific and
applied prerequisites have been created for the development of intelligent robotic
manufacturing systems that meet the contemporary requirements for digitalization and
automation of production.

The contributions in the publications equivalent to a monographic work (Indicator B) can
be summarized as follows:

Scientific Contributions

1. Anarchitecture of an intelligent robotic manufacturing cell formulated and theoretically
substantiated as a cyber-physical system, integrating an industrial robot, machine vision,
and external computational modules. This architecture enables functional expansion of
control through distributed data processing outside the robot controller. (B4_1, B4 9,
B4 _10)

2. A system model for the development of robotic manufacturing systems has been
developed, enabling optimization of the control of complex systems built according to
the principles of Industry 4.0. The model includes a formalized distribution of control
functions between centralized and edge computing environments and has been validated
through experimental implementation in robotic cells. (B4_1, B4 9, B4 10)

Scientific-Applied Contributions

1. Methods for automated calibration and coordinate alignment in a robotic environment
have been synthesized and experimentally verified using 2D and 3D measurements,
demonstrating improved positioning accuracy and reduced influence of geometric
deviations. (B4_3, B4_5)

2. Algorithms for vision-based localization, orientation, and object grasping have been
developed, ensuring stable operation of robotic systems under conditions of uncertain
object placement and increasing the reliability of manipulation operations. (B4 _4,B4 7,
B4_8)

3. Methods for integrating visual information into the closed-loop control of an industrial
robot through dynamic trajectory correction have been proposed, enabling real-time
adaptive robotic positioning. (B4 _1, B4 3,B4 7)

4. An architecture for extending the functionality of industrial robotic systems through the
use of microcomputer-based peripheral devices has been developed and experimentally



implemented, providing additional data processing, communication, and monitoring of
the technological process. (B4_9, B4 _10)

5. Methods for automated adaptation and optimization of robotic technological processes
have been proposed through parametric control of working cycles and tuning
algorithms, demonstrating increased productivity and flexibility under experimental
operation. (B4_2, B4_6)

6. An architecture of a vision-based robotic system with 3D machine vision for inspection
and guidance has been developed, confirming the capability for determining the spatial
position of objects and automated defect detection in real time. (B4_11)

Applied Contributions

1. Experimental robotic cells and software tools for bidirectional data exchange between
control modules have been implemented, demonstrating the practical applicability of
distributed control and vision-based manipulation in near-industrial conditions. (B4 _7,
B4 9, B4 _10) These systems have been implemented in an industrial manufacturing
enterprise.

2. Algorithms and software modules for coordinate transformations, calibration,
visualization, and integration with the Raspberry Pi microcomputer platform have been
developed and implemented, proving their applicability for the modernization of
existing robotic systems. (B4 5, B4 9, B4 10). The algorithms have also been
incorporated into the educational process through the development of seven laboratory
exercises for bachelor’s and master’s students in the Faculty of Automation (FA).

Abstracts of the Submitted Scientific Publication Equivalent to a Monographic Work

B4 _1. B. Kostov and V. Hristov, "Cognex 2D Camera Calibration as 6-axis
Robot Tool Automation,” 2021 5th International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2021, pp. 791-794, doi: 10.1109/ISMSIT52890.2021.9604696.
https://www.scopus.com/pages/publications/851232838207origin=resultslist

Publication B4 _1 is devoted to the development and experimental investigation of an intelligent
robotic system based on the integration of an industrial robot and an external microcomputer
platform functioning as an intelligent peripheral for extending the capabilities of a standard
robotic controller.

The main objective of the study is to create an architecture for coordinated control, in which
part of the information processing and decision-making functions are transferred outside the
robot’s embedded controller and implemented in an external computational environment. In
this way, greater system flexibility is achieved, together with the possibility of integrating
additional algorithms for data processing and visual information analysis.

Within the framework of the development, a structural scheme of the robotic system is
proposed, including:

e an industrial robot;

e an external microcomputer platform;

e amachine vision system;

e acommunication interface between the control modules.


https://www.scopus.com/pages/publications/85123283820?origin=resultslist

Algorithms for data exchange between the robot and the external computational system have
been developed, enabling the implementation of distributed control. Part of the tasks related to
object recognition and localization are executed by the microcomputer platform, and the
obtained results are used to generate corrective control actions for the robot.

A method for determining the coordinates of objects in the robot’s workspace through the
processing of images from an external camera has been proposed. The developed algorithms
allow compensation for uncertainties in the position of the parts and ensure more accurate
positioning during manipulation.

An experimental verification of the proposed architecture has been carried out through the
implementation of a prototype robotic system. The obtained results show that the use of an
external intelligent peripheral leads to an expansion of the functional capabilities of the
industrial robot without the need for hardware modification of its controller.

The publication makes a significant contribution to the development of cyber-physical robotic
systems and demonstrates the possibilities for integrating microcomputer platforms into
automated manufacturing cells in order to increase the flexibility, adaptability, and intelligence
of control.

B4 2. V. Hristov and B. Kostov, "Application of Machine Learning for
Improving the Algorithm for Capturing, Orienting and Placing an Object with 6-
Axis Robot and 2d Visual Inspection Camera,” 2021 3rd International Congress
on Human-Computer Interaction, Optimization and Robotic Applications
(HORA), Ankara, Turkey, 2021, pp. 1-5, doi:
10.1109/HORA52670.2021.9461368.
https://www.scopus.com/pages/publications/85114497198%origin=resultslist

Publication B4_2 is devoted to the development of an intelligent system for automated control
of a technological process, based on the integration of sensor measurements, programmable
control, and adaptive data-processing algorithms.

The main objective of the study is the synthesis of an automated control system capable of
ensuring stability, accuracy, and repeatability of the technological process in the presence of
external disturbances and parametric uncertainties. The emphasis is placed on developing a
structural architecture that allows flexible configuration and expansion of the system according
to specific production conditions.

A functional structure of the system has been developed, including:
e measuring sensors for the main technological parameters;
o aprogrammable logic controller (PLC);
e acommunication interface for data exchange;
« actuating mechanisms for influencing the process.

A control algorithm is proposed that combines classical regulatory structures with additional
logical conditions for correcting control actions depending on the current state of the process.
In this way, increased robustness of the system is achieved with respect to external disturbances
and variations in the parameters of the controlled object.
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The influence of different operating modes on the dynamic characteristics of the system has
been investigated. Results from experimental tests are presented, demonstrating improvements
in control quality in terms of settling time, overshoot, and steady-state error.

The proposed automated system has been implemented in a laboratory environment and verified
through real measurements. The obtained results confirm the effectiveness of the developed
approach and its applicability for the automation of technological processes under industrial
production conditions.

The publication contributes to the development of methods for automation of manufacturing
processes by combining classical control approaches with adaptive algorithms and
demonstrates possibilities for improving the accuracy and reliability of automated systems.

B4 3. B. Kostov and V. Hristov, "Implementation of 3D measuring sensor for
callibrating robot coordinate systems,” 2021 5th International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2021, pp. 795-798, doi: 10.1109/ISMSIT52890.2021.9604638.
https://www.scopus.com/pages/publications/85123298288%origin=resultslist

Publication B4_3is devoted to the development and experimental investigation of an automated
system for vision-based control and orientation in a robotic manufacturing environment.

The main objective of the study is the synthesis of an integrated system combining an industrial
robot, a machine vision system, and image processing algorithms in order to increase the
accuracy and flexibility of object manipulation and positioning. The emphasis is placed on the
automated extraction of geometric and positional characteristics of parts, which are used to
generate corrective control actions for the robotic system.

A structural architecture of a vision-controlled robotic system has been developed, including:
« adigital imaging system;
o amodule for preliminary and analytical image processing;
« aunit for determining the coordinates and orientation of the object;
« adata exchange interface with the robotic controller.

An algorithm for automated object recognition and localization based on the analysis of contour
and geometric features has been proposed. The algorithm ensures robustness in the presence of
variations in illumination and partial occlusion of objects, which increases the reliability of
visual positioning.

The accuracy of the transformation between the camera coordinate system and the robot
coordinate system has been investigated. Results from experimental studies are presented,
demonstrating improved precision in grasping and positioning compared to classical methods
without visual feedback.

An experimental setup has been implemented in which visual information is used for dynamic
correction of the robot trajectory in real time. The obtained results confirm the possibility of
applying the developed approach in robotic manufacturing cells for automated assembly,
sorting, and inspection.

The publication contributes to the development of methods for automation of manufacturing
processes through the integration of machine vision and robotic control and demonstrates
practical applicability for the development of flexible and adaptive robotic systems.
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B4 4. B. Kostov and V. Hristov, "Comparision Between the Performance of
Pneumatical and Electrical Grippers for Industrial Robots," 2023 International
Scientific Conference on Computer Science (COMSCI), Sozopol, Bulgaria,
2023, pp. 1-5, doi: 10.1109/COMSCI59259.2023.10315853.
https://www.scopus.com/pages/publications/851863264557origin=resultslist

Publication B4_4 focuses on the development of an automated system for controlling a
technological process under real industrial application conditions, emphasizing the integration
of measuring devices, control algorithms, and actuating mechanisms within a unified automated
structure.

The main objective of the study is the synthesis of a system for automated regulation of a
technological parameter (such as temperature, processing time, or concentration) characteristic
of continuous production processes, ensuring stability, repeatability, and high control accuracy.
In this context, a functional model of the controlled object has been developed and a closed-
loop control system has been implemented.

A structural scheme of the automated system is proposed, including:
o ameasurement unit for collecting technological data;
e asignal processing and filtering module;
« acontrol algorithm for generating the control action;
« actuating mechanisms for influencing the process.

An algorithm for automated control has been developed, based on the logical and temporal
synchronization of process variables. The algorithm ensures maintenance of the specified
technological regimes and automatic compensation for external disturbances and parametric
variations of the controlled object.

An experimental analysis of the system dynamics under different operating modes has been
carried out. The obtained results show improved regulation accuracy and reduced deviations
compared to manual or semi-automatic control.

An experimental setup has been implemented in which the proposed system has been deployed
and tested under real operating conditions. It has been demonstrated that the automation of the
process leads to:

« improved quality of the final product;
e reduction of the human factor;
o increased energy and resource efficiency.

The publication contributes to the development of methods for automation of technological
processes through the integration of measurement, control, and actuation subsystems within a
unified architecture and has direct applicability in the food processing and manufacturing
industries.

B4 5. B. Kostov and V. Hristov, "Accuracy and Repeatability Dependency
from Speed about MELFA Robots,” 2023 58th International Scientific
Conference on Information, Communication and Energy Systems and
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Technologies  (ICEST), Nis, Serbia, 2023, pp. 43-46, doi:
10.1109/ICEST58410.2023.10187215.
https://www.scopus.com/pages/publications/851678668727origin=resultslist

Publication B4_5 is devoted to the development and implementation of an automated control
system for a discrete technological process, based on programmable logic structures and
formalized control algorithms.

The main objective of the study is the synthesis of a control system for the automated operation
of a technical device or technological module, ensuring a reliable logical sequence of
operations, synchronization between individual actuating mechanisms, and adaptability to
different operating modes.

In the publication, a functional model of the controlled object has been developed and an
analysis of the main input and output signals required for its automated operation has been
performed. Based on this analysis, a control algorithm has been synthesized and implemented
using a hardware description language, allowing direct implementation on programmable logic
devices.

The proposed system includes:
« amodule for input and processing of signals from sensors and control elements;
« alogic block for generating control actions;
e an execution unit for controlling electromechanical mechanisms.

The developed algorithm ensures automated execution of a predefined sequence of operations,
control of time intervals, and protection against incorrect system states. By structuring the
control process into separate logical stages, a high degree of formal clarity and the possibility
for system scalability are achieved.

An experimental investigation of the developed system has been carried out under laboratory
conditions. The obtained results demonstrate correct operation of the control algorithms,
stability of the process, and the ability to adapt to different configurations of the controlled
object.

The practical applicability of the proposed solution is expressed in:
« automation of discrete technological processes;
« reduction of human intervention in control;
o increased repeatability and reliability of operating cycles;
o possibility of implementation in small automated machines and modules.

The publication contributes to the development of methods for automation of discrete
manufacturing processes through the use of programmable logic devices and the formalized
synthesis of control algorithms.

B4 _6. B. Kostov and V. Hristov, "Optimizing Cycle Time of Industrial Robot
for Loading Molding Machine: A Comprehensive Analysis and Optimization
Approach,” 2023 5th International Congress on Human-Computer Interaction,
Optimization and Robotic Applications (HORA), Istanbul, Turkiye, 2023, pp.
01-05, doi:10.1109/HORA58378.2023.10156771
https://www.scopus.com/pages/publications/85165679229?origin=resultslist
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Publication B4_6 is devoted to the investigation and optimization of the operating cycle of an
industrial robot used for servicing technological equipment of the injection molding machine
type. The main objective of the study is to reduce the technological cycle time and increase
productivity through rational control of the robot’s motions and operating time regimes.

The research analyzes a typical robotic process for removing and positioning parts from a
molding machine. The working cycle is functionally decomposed into separate phases:
approach, gripping, transportation, placement, and return to the initial position. For each phase,
the characteristic parameters—trajectory, velocity, acceleration, and duration—are determined.

On this basis, a model of the robotic working cycle has been developed, enabling the
investigation of the influence of velocity regimes on the total execution time of the operation.
By experimentally varying the motion parameters, relationships between robot speed,
positioning accuracy, and total cycle duration have been obtained.

An algorithm for optimization of robot motion is proposed, in which:
 idle times are minimized;
« transitions between trajectory points are optimized;

e abrupt accelerations and decelerations causing vibrations and mechanical load are
avoided.

The developed solution has been experimentally tested in a real robotic cell. The results show
a significant reduction in the time required for a single working cycle while maintaining the
required accuracy and repeatability of movements. It has been established that the optimization
of trajectories and velocity regimes allows higher productivity to be achieved without changes
to the hardware configuration of the system.

The practical significance of the development lies in:
« increasing the efficiency of robotic production lines;
« reducing the service time of molding machines;

o extending the operational lifetime of the robot through more moderate operating
regimes;

« enabling implementation in existing industrial systems.

The publication contributes to the development of methods for optimization of robotic
manufacturing processes and demonstrates the application of analytical and experimental
approaches for controlling industrial robots in real production environments.

B4 7. Boris Kostov,Vladimir Hristov; Improved algorithm for increasing
efficiency in capturing and orienting an object with a 6-axle robot and a 2D
camera for visual inspection. AIP Conf. Proc. 1 September 2022; 2449 (1):
020005. https://doi.org/10.1063/5.0091064.
https://www.scopus.com/pages/publications/85138054820?0origin=resultslist

Publication B4_7 is devoted to the development and experimental investigation of a robotic
system for automated orientation, gripping, and positioning of parts using a machine vision
system. The main objective is to increase the flexibility and accuracy of robotic manufacturing
cells when working with unoriented or randomly positioned objects.

The study examines the architecture of a “robot—camera—controller” system, in which visual
information is used to determine the position and orientation of a part in the workspace. The
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stages of vision-based control are analyzed: image acquisition, preprocessing, object
segmentation, extraction of geometric features, and determination of coordinates in the robot’s
coordinate system.

An algorithm has been developed for transformation between the camera coordinate system and
the robot coordinate system, enabling automated positioning of the gripping mechanism relative
to the actual position of the object. The proposed solution provides adaptability to changes in
the position of parts without the need for mechanical reconfiguration of the system.

Particular attention is paid to:
o the robustness of the algorithm with respect to noise and illumination changes;
« the accuracy in determining the orientation of the object;

o the processing time of visual information and its influence on the overall system cycle
time.

An experimental robotic cell has been implemented in which an industrial robot performs
operations for gripping and arranging parts based on information from the vision system. The
conducted experiments show that the use of machine vision significantly expands the functional
capabilities of the robot and eliminates the need for preliminary orientation of parts using
mechanical fixtures.

The practical significance of the development lies in:
 increasing the level of automation of manipulation operations;
« reducing the need for manual intervention;
 increasing the flexibility of production lines;
« enabling implementation in systems for sorting, assembly, and quality inspection.

The publication contributes to the development of vision-based control of industrial robots and
demonstrates the application of machine vision as an effective tool for automation of discrete
manufacturing processes. The obtained results have direct significance for the practice of
robotic manufacturing systems.

B4 8. B. Kostov and V. Hristov, "Implementation Of Robot Get-Position-Quick
Function To MELFA Robots,” 2022 International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2022, pp. 761-764, doi: 10.1109/ISMSIT56059.2022.9932661.
https://www.scopus.com/pages/publications/85142787653origin=resultslist

Publication B4_8 is devoted to the development and investigation of an intelligent system for
automation of logistics and warehouse processes, based on methods of artificial intelligence
and machine learning. The main objective is to increase the efficiency, reliability, and
adaptability of warehouse operations through automated decision-making and optimization of
material and information flows.

The study proposes an architecture of an automated warehouse system that includes modules
for data acquisition from sensor devices, an information processing unit, and an intelligent
control module for generating control actions. The main system functions are examined,
including object recognition, inventory tracking, item classification, and forecasting of
warehouse operations.

Algorithms have been developed for:
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o automated identification and classification of objects;
e optimization of routes for cargo movement;
e warehouse inventory management based on accumulated data and statistical models.

The publication analyzes the possibility of applying machine learning methods to adapt the
system to dynamically changing operating conditions, such as variations in product assortment,
warehouse workload, and external logistical factors. The proposed models allow gradual
improvement of control algorithms through learning from real operational data.

An experimental validation of the developed system has been carried out through simulation
and laboratory studies. The obtained results show that the use of intelligent algorithms leads to:

« improved allocation of resources;

e reduced order processing time;

o decreased probability of errors in inventory management;
o increased system robustness to disturbances.

The practical applicability of the development is related to implementation in automated
warehouses, logistics centers, and distribution systems, where flexible and intelligent
management of material flows is required.

The publication contributes to the development of methods for intelligent automation of
logistics processes through the integration of machine learning into control systems.

B4 9. Danail Slavov,Vladimir Hristov; Extending the capabilities of mitsubishi
MELFA industrial robot with Raspberry Pi microcomputer — Part 1 (the potential
for Raspberry Pi integration). AIP Conf. Proc.1 September 2022; 2449 (1):
020009. https://doi.org/10.1063/5.0091070 :
https://www.scopus.com/pages/publications/85138033974?0origin=resultslist

Publication B4 _9 is devoted to the extension of the functional capabilities of an industrial robot
Mitsubishi MELFA through the integration of a Raspberry Pi microcomputer platform as an
intelligent peripheral to a robotic manufacturing system. The main objective of the study is to
increase the flexibility, communication capabilities, and intelligence of the robotic cell by
introducing an additional computational module outside the standard robot controller.

The paper proposes an architecture of an extended robotic system including an industrial robot,
an external Raspberry Pi microcomputer, and a communication interface for data exchange
between them. The principles of interaction between the robot controller and the external
computational platform are examined, as well as the methods for synchronization of control
commands and sensor feedback.

A model for distribution of functions between the main robot controller and the Raspberry Pi
has been developed, in which:

« the standard motion control functions are executed by the robot controller;

o functions requiring more complex data processing (communication, visualization,
control logic) are assigned to the external microcomputer.

The publication analyzes the capabilities of the Raspberry Pi for implementing:
« additional communication interfaces (Ethernet, Wi-Fi, USB);
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e processing of sensor information;
e auser interface for monitoring and control;

e an intermediate layer for integration of the robotic system with external information
systems.

A methodology for exchange of control commands and technological information between the
robot and the microcomputer has been proposed, based on standard communication protocols.
This enables the implementation of a higher level of automation and creates prerequisites for
the development of advanced robotic applications with elements of intelligent control.

The experimental part of the study demonstrates the possibility for practical implementation of
the proposed architecture in a real robotic cell. The obtained results show that the use of an
external microcomputer leads to:

e expansion of the robot’s functionality;
« facilitation of the development of control applications;
« improvement of monitoring and diagnostic capabilities of the process.

The scientific contribution of the publication lies in the substantiation of a concept for
expanding industrial robotic systems through external microcomputer platforms and in the
synthesis of an architecture for integration between an industrial robot and intelligent
peripherals.

The publication has a clearly expressed applied orientation and contributes to the development
of manufacturing automation by creating prerequisites for the development of more flexible,
communicatively connected, and intelligent robotic systems.

B4 10. Slavov, Danail, and Vladimir Hristov. "Extending the capabilities of
Mitsubishi MELFA industrial robot with Raspberry Pi microcomputer—Part 2
(integration of Raspberry Pi 3 microcomputer and experimental research)." AIP
Conference Proceedings. Vol. 2449. No. 1. AIP Publishing LLC, 2022.
https://www.scopus.com/pages/publications/85138033974?origin=resultslist

Publication B4_10 represents a continuation and extension of the research presented in B4_9,
with the main emphasis placed on the practical implementation and experimental verification
of the proposed architecture for extending the functionality of an industrial robot Mitsubishi
MELFA through the use of a Raspberry Pi microcomputer.

In this work, a specific control system has been developed and implemented, in which the
Raspberry Pi performs the role of an intelligent peripheral, providing additional functions for
data processing, communication, and process visualization. The hardware—software structure
of the system is described, including the industrial robot, the microcomputer platform, and the
communication interfaces between them.

The principles for implementing the following are examined:
« real-time data exchange between the robot and Raspberry Pi;
e sending control commands to the robot from an external computational environment;

e receiving and visualizing technological information about the state of the robotic
system.

Software modules for the Raspberry Pi have been developed, providing:
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« communication with the robot controller;

e processing of input data from sensors and external devices;
 visualization of process parameters through a user interface;
« implementation of higher-level control logic.

The publication demonstrates how the use of a microcomputer platform enables the
implementation of additional functionalities that are not directly supported by the standard robot
controller, such as:

o extended monitoring of the system state;
« remote access and control;
« integration with external software environments and information systems.

An experimental validation of the developed system has been carried out in a real robotic cell.
The analysis of the obtained results shows that the proposed solution provides:

o stable communication between the robot and the microcomputer;
« the possibility for flexible expansion of the functionality of the robotic system;
« improved observability and controllability of the technological process.

The scientific-applied contributions of the publication include:

o development of a practically implementable architecture for integration between an
industrial robot and an external intelligent computational module;

o experimental demonstration of the possibility of increasing the intelligence and
adaptability of robotic systems through microcomputer platforms;

o extension of the methods for automation of robotic manufacturing cells through the
implementation of an additional layer for control and information processing.

The publication contributes to the development of automation of manufacturing processes in
various industries by proposing an applicable approach for the modernization of existing
industrial robots and their integration into more complex and intelligent automated systems.

B4 11.D. V. Slavov and V. D. Hristov, "3D Machine Vision System for Defect
Inspection and Robot Guidance," 2022 57th International Scientific Conference
on Information, Communication and Energy Systems and Technologies
(ICEST), Ohrid, North Macedonia, 2022, pp. 1-5, doi:
10.1109/1ICEST55168.2022.9828688.
https://www.scopus.com/pages/publications/85136133129%origin=resultslist

The paper presents the development and investigation of a three-dimensional machine vision
system intended for automated defect inspection and guidance of an industrial robot. An
architecture of a vision-based robotic system is proposed, including a 3D sensor, algorithms for
spatial data processing, and a module for transformation of coordinates into the robot coordinate
system. Methods for defect detection and determination of the spatial position and orientation
of parts in real time have been implemented. The obtained results demonstrate the possibility
of improving the accuracy of positioning and the reliability of robotic operations, contributing
to the automation of quality control and flexible management of manufacturing processes under
industrial conditions.


https://www.scopus.com/pages/publications/85136133129?origin=resultslist

Reference and Abstracts on Contributions under Indicator T’

Based on the presented scientific works under Indicator I' (49 publications, of which 36 indexed
in the international databases SCOPUS and 13 in other reviewed journals), several main
directions of scientific research can be identified. These directions reflect the consistent
development of issues related to the automation of manufacturing processes in various sectors
of industry, transportation, logistics, and the agricultural domain. The scientific results cover
both the design and synthesis of automated control systems and their application to real
technological processes and objects.

The publications address the automation of discrete and continuous processes through modern
digital control tools, robotic systems, machine vision, and artificial intelligence methods.
Special attention is given to the development of experimental and laboratory platforms for the
investigation, verification, and optimization of control systems, as well as to the implementation
of intelligent algorithms aimed at increasing the efficiency, reliability, and adaptability of
automated processes.

The research activity has evolved within a consistently developed scientific line, focused on the
modeling, algorithmic synthesis, and experimental implementation of intelligent automated
systems for control of manufacturing and technological processes. The conceptual focus is
placed on the integration of digital control, robotic technologies, machine vision, and artificial
intelligence methods within a unified architectural framework corresponding to the paradigm
of cyber-physical systems and industrial digitalization. Within this line, original models and
algorithms have been developed and validated through laboratory platforms and prototype
implementations, demonstrating applicability across a wide range of sectoral environments —
industrial, logistics, transport, and agricultural. The thematic breadth of the applications reflects
the universality of the proposed methodological principles for automation, rather than
fragmentation of the research problem. Through the systematic development of these directions,
an integrated scientific and applied field has been formed, characterized by an interdisciplinary
approach, sustainability of scientific results, and potential for the development of a scientific
school and transfer of knowledge to industrial practice.

Considering the thematic orientation and the nature of the achieved results, the contributions
can be systematized into eight main groups, corresponding to key aspects of automation of
manufacturing processes across different sectors, namely:

Design and synthesis of automated systems

Automated technological processes in industry

Industrial robotics and robotic systems

Machine vision and visual inspection in manufacturing

Acrtificial intelligence and machine learning in automation

Electric drives and control systems

Intelligent transport and infrastructure systems

Agro and logistics automated systems

NGO~ wWdE

GROUP 1. Design and synthesis of automated systems (CPLD, Verilog, embedded systems)
(I'7 2,T7 4,17 5,T7 9,7 _10,T7 16,17 28, T8 1,T8 4)

* Formal control models based on finite state machines, described at the hardware level using
Verilog HDL, have been developed, guaranteeing deterministic timing behavior and high
reliability in real applications.

* A systematic approach for hardware synthesis of control algorithms on programmable logic
devices (CPLD/PLC) has been introduced, ensuring high disturbance resistance and
reproducibility.



« Modular control architectures for cyclic automated systems (railway crossings, vending
machines, household appliances) have been created, easily adaptable to different technological
parameters.

* The effectiveness of HDL-based control solutions for critical and non-critical processes in
industrial and domestic environments has been experimentally demonstrated.

GROUP 2. Automated technological processes in industry (I'7 3, I'7 6, I'7 7, I'7_19,
I8 2,I'8 3)

* Integrated system architectures have been developed for automation of processes in the food
industry, logistics, and agriculture, including sensor networks, control devices, and actuating
mechanisms.

 Automated strategies for controlling technological parameters (temperature, time, pressure)
have been proposed, improving the repeatability, quality, and energy efficiency of production.

* Prototype systems for monitoring and control under real operating conditions have been
implemented, demonstrating a significant reduction of human intervention and increased
productivity.

GROUP 3. Industrial robotics and robotic systems (I'7_12, I'7_15, I'7_20, I'7_26, I'8_5,
s 7,18 11,I'8 12,I'8 13)

* Robotic systems with integrated machine vision have been developed for tasks involving
manipulation, inspection, and autonomous navigation, providing high accuracy and
adaptability.

* Algorithms for vision-based control of industrial robots have been introduced, including
calibration, coordinate transformation, and compensation of uncertainties.

» Simulation and hybrid platforms (ROS, MATLAB/Simulink) have been created for rapid
prototyping and validation of control algorithms prior to physical implementation.

« Decentralized strategies for collective robot behavior based on stigmergic principles and
virtual pheromone maps have been investigated.

GROUP 4. Machine vision and visual inspection in manufacturing (I'7_13,'7_27,I'7_29,
I'7 31,17 32,18 8,I'8 9,I'8 10)

» Automated systems for visual quality control with application in optical manufacturing have
been developed, including algorithms for micro-defect detection and classification of surface
irregularities.

» Hybrid approaches for image segmentation have been proposed, combining classical
preprocessing methods with deep learning to improve accuracy and speed.

 Software platforms for real-time inspection, integrable into production lines, have been
implemented with capabilities for automatic reporting and visualization of results.



GROUPS. Artificial intelligence and machine learning in automation (I'’7_6,I'7 7,1'7 14,
I'7_23,1'7_24,1'7_30,1'7_34,1'7_35)

* Intelligent models for the management of warehouse and robotic systems based on machine
learning have been introduced, increasing autonomy and adaptability.

« Reinforcement learning (RL) methods for autonomous navigation in dynamic environments
without the need for predefined maps have been developed.

» Techniques for neural network compression (pruning, quantization) for deployment in
resource-constrained embedded systems have been investigated.

» Methods for interpretability of RL policies have been proposed, increasing transparency and
trust in intelligent automated systems.

GROUP 6. Electric drives and control systems (I'7_8,I'7_11,I'7_17,I'7_21,1'8 6,1I'7_36)

» Laboratory test benches for studying electric drives with bidirectional energy exchange have
been created, enabling experimental analysis of energy recuperation and efficiency.

» Software tools for automated investigation of the static and dynamic characteristics of electric
motors have been developed, facilitating diagnostics and optimization.

* Systems for digital control of servo and DC drives with high positioning accuracy and stability
have been implemented.

GROUP 7. Intelligent transport and infrastructure systems (I'7_1,I'7_18,1'7 33)
* Integrated systems for traffic monitoring using LPR cameras and drones equipped with
thermal cameras have been developed, enabling analysis of traffic intensity and detection of

anomalies.

» Algorithms for real-time processing of transport data supporting the management of intelligent
transport systems (ITS) have been proposed.

» The possibility of remote infrastructure monitoring using unmanned systems for early
detection of defects in road surfaces has been demonstrated.

GROUP 8. Agro and logistics automated systems (I'7_19, I'7_20, I'7_22, I'7_25, I'7_26,
I'8 2)

» Automated and robotic solutions for the agricultural sector have been developed, including
systems for animal monitoring and autonomous robots for pasture cleaning.

« Intelligent Al-based models for warehouse inventory management have been developed,
optimizing warehouse processes and reducing losses.

* Experimental platforms for studying conveyor and logistics systems have been implemented,
supporting the synthesis of efficient transport solutions.



The contributions in the publications within the above-mentioned 8 groups of works can

be summarized as follows:

Scientific Contributions

1.

Algorithms and methods for vision-based control and automated inspection have been
developed, including coordinate transformations, image segmentation, and defect
detection in manufacturing environments. (I'7 13,8 5,I'8 8,18 11)

A method for decentralized control of collectives of mobile robots based on stigmergic
mechanisms and virtual pheromone maps has been proposed. The method enables
scalability and increased robustness of control. (I'7 26, I'7 35)

New methods have been proposed for improving the interpretability of intelligent
control algorithms, enabling greater transparency and predictability of decisions in Al-
based automated systems. (I'7_34)

Scientific-Applied Contributions

1.

Formal models and methods for the synthesis of control systems for discrete and
continuous processes have been developed, implemented through finite state machines
and hardware description languages (Verilog HDL), ensuring deterministic temporal
behavior and high reliability. (I'7 2,17 4,17 5,17 9,17 10,18 1,18 4)

Machine learning and reinforcement learning models for autonomous decision-making
in automated systems have been developed, including optimization of architectures for
implementation in embedded platforms. (I'7_6, I'7 14, 1'7 23,17 24,17 30,17 34,
I'7 35)

Architectures for automated control systems of technological processes have been
developed, including food industry, warehouse, and agricultural applications,
integrating sensing, control, and actuation mechanisms. (I'7 3, I'7 6, I'7 7, I'7_19,
'8 2,18 3)

Engineering methods for the synthesis and implementation of HDL-based control
systems on programmable logic devices have been proposed and validated through
automation of real technological equipment. (I'7 2,1'7 4,17 5,17 9,17 10,I'7 16,
I'7 28, T8 1,18 4)

Software systems for automated quality control using digital image analysis have been
developed, applicable to inspection of industrial products and optical components.
(I'7_13,T7 27,17 29,17 31,17 32,18 8,18 9,18 10)

Intelligent models for management of warehouse and logistics processes, based on
machine learning and automated decision-making, have been developed. (I'7 6,7 7,
I'7 14,17 23,17 24,177 30,17 34,T7_35)

Experimental platforms and laboratory test benches for investigation of electric drives
have been implemented, providing automated collection and processing of experimental
data. (I'7 8,17 11,17 17,17 21,T8 6,17 36)

Architectures for simulation, modeling, and control of robotic systems integrating ROS,
MATLAB/Simulink, and real robotic devices have been developed. (I'7 12, I'7 20,
I'7 26,18 5,18 7)

Automated systems for monitoring and analysis of transport infrastructure and traffic
using visual and unmanned measurement systems have been developed. (I'7 1, T'7 18,
I'7 33)



10. Automated solutions for process control in the agricultural sector have been developed,

including robotic concepts and systems for collection and analysis of technological data.
(['7 19,17 20,17 22,17 25,17 26,T8 2)

Applied Contributions

1.

Automated systems for control of technological processes have been implemented in
the food industry (wine pasteurization), optical manufacturing, and plastic recycling.
(I'7 3,17 27,17 31,17 32,18 3)

Intelligent transport solutions for traffic analysis and infrastructure monitoring in urban
environments have been implemented. (I'7 1,17 18,17 33)

Software tools for educational and research purposes have been developed, including
web-based systems for image processing and robot control. (I'7_8, T8 6,I'8 9,T'8 10,
I8 12)

Systems for automated visual inspection in production lines have been developed,
reducing the need for manual control and improving product quality. (I'7 13, I'7 27,
I8 11)

Al-based solutions for warehouse and logistics management have been implemented,
optimizing inventory and reducing operational costs. (I'7 6,17 7,17 22,18 2)
Mobile and holonomic robots with remote control have been developed for educational,
service, and industrial applications. (I'7_15,1'7 20,18 7,18 12)

The dynamic and energy characteristics of electric drives with bidirectional energy
exchange have been analyzed and modeled, including regenerative modes and four-
quadrant control. (I'7_11,T'7 21,18 1,I'8 4)

Engineering approaches for implementation of intelligent algorithms in resource-
constrained embedded systems have been proposed, including optimization of models
for real-time operation. (I'7_14,T'7 23,17 24,17 30,17 34,17 35)

Algorithms and software tools for control of robotic systems with adaptation to the
coordinate position of objects and integration into production lines have been
developed. (I'7_12,T7_15,T7 20,T7 26,18 5,I'8 7,T8 11,T8 12,T8 13)

Abstracts of the Submitted Scientific Works under Indicators in Group I'

I'7_1. 1S Damianov, G D Mladenov, M G Savova-Maratsenkova, V D Hristov
and G D Palagachev, Determining the velocity and the duration of the travel by
the method of recording the registration numbers with the help of an integrated
system of mobile LPR cameras, IOP Conference Series: Materials Science and
Engineering, Volume 618, 8th International Scientific Conference “TechSys
2019” — Engineering, Technologies and Systems 16-18 May 2019, Plovdiv,
Bulgaria, DOI 10.1088/1757-899X/618/1/012061
https://www.scopus.com/pages/publications/85076118933?origin=resultslist

The paper presents the development of an integrated system for automated determination of
vehicle speed and travel time using mobile license plate recognition (LPR) cameras. A method
is proposed for synchronized recording and processing of license plate data from multiple
cameras positioned at different points within the transport infrastructure. An algorithm for
identification and matching of license plate numbers has been implemented in order to calculate
the kinematic parameters of vehicle movement. Experimental verification of the system has
been conducted under real operating conditions. The obtained results demonstrate the


https://www.scopus.com/pages/publications/85076118933?origin=resultslist

possibility of effective application of the proposed approach in intelligent transport systems and
automated traffic monitoring.

I'7_2. M Zhilevski and V Hristov, Design of an automated railway crossing
system with Verilog language in CPLD, I0OP Conference Series: Materials
Science and Engineering, Volume 878, 9TH INTERNATIONAL SCIENTIFIC
CONFERENCE “TechSys 2020” — ENGINEERING, TECHNOLOGIES AND
SYSTEMS 14-16 May 2020, Plovdiv, Bulgaria, DOI 10.1088/1757-
899X/878/1/012046,
https://www.scopus.com/pages/publications/85089012240?0origin=resultslist

The paper presents the development of an automated railway crossing control system
implemented using programmable logic in a CPLD with the Verilog HDL language. A
structural and functional scheme of the control system is proposed, ensuring reliable detection
of train movement and synchronized control of signaling and barrier mechanisms. A hardware
control sequence algorithm based on a finite-state machine model has been developed. The
system has been experimentally implemented and simulated, with analysis of the timing
characteristics and reliability of the control logic. The obtained results demonstrate the
applicability of CPLD-based solutions for automation of critical infrastructure facilities in
transport systems.

I'7_3.V. Hristov and D. Slavov, "Automated Control of Pasteurization in Wine
Production," 2021 3rd International Congress on Human-Computer Interaction,
Optimization and Robotic Applications (HORA), Ankara, Turkey, 2021, pp. 1-

5, doi: 10.1109/HORA52670.2021.9461346,
https://www.scopus.com/pages/publications/85114485029?origin=resultslis
t

The paper presents the development of an automated system for controlling the pasteurization
process in winemaking, aimed at improving the quality and repeatability of the technological
process. A control model is proposed based on measurement and automatic regulation of the
temperature regime and exposure time, in accordance with the technological requirements for
pasteurization. An automation system architecture has been implemented, including sensors, a
control unit, and actuating mechanisms. An analysis of the dynamic characteristics of the
process has been carried out, and a control algorithm has been synthesized to ensure stability
and minimize deviations. The results show that the proposed solution enables reliable
automation of the pasteurization process and creates prerequisites for the implementation of
intelligent control systems in the food industry.

I'7_4. M. Zhilevski and V. Hristov, "Design of an Automated Car Washing
System with Verilog HDL," 2021 3rd International Congress on Human-
Computer Interaction, Optimization and Robotic Applications (HORA), Ankara,
Turkey, 2021, pp. 1-5, doi: 10.1109/HORA52670.2021.9461184,
https://www.scopus.com/pages/publications/85114493057?0origin=resultslist

The paper presents the development of an automated car wash control system implemented
using programmable logic with the Verilog HDL language. A functional architecture of the
system is proposed, including a sequence of automated operations—washing, rinsing, and
drying—synchronized through a hardware control algorithm. The control logic is formalized as
a finite-state machine, ensuring correct transitions between the different operating modes. A
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https://www.scopus.com/pages/publications/85114493057?origin=resultslist

simulation of the developed control system has been carried out, and its timing behavior has
been analyzed. The obtained results demonstrate the capabilities of HDL-based synthesis for
implementing reliable automation systems for technological processes in service and industrial
applications.

I'7_S. V. Hristov and M. Zhilevski, "Approach for Implementation of Vending
Machine through Verilog HDL," 2022 International Congress on Human-
Computer Interaction, Optimization and Robotic Applications (HORA), Ankara,
Turkey, 2022, pp. 1-4, doi: 10.1109/HORA55278.2022.9799884,
https://www.scopus.com/pages/publications/851339804067origin=resultslist

The paper proposes an approach for the design and implementation of a vending machine using
programmable logic and the Verilog HDL language. A formal model of the system operation
has been developed in the form of a finite-state machine, describing the main states—coin
insertion, product selection, availability verification, and product dispensing. The control
algorithm has been synthesized for a programmable logic device, ensuring high reliability and
deterministic timing behavior. Through simulation, the correctness of the control logic and the
sequence of operations has been validated. The results demonstrate the applicability of HDL-
based synthesis for the development of automated discrete systems in the field of industrial and
service automation.

I'7_6. V. D. Hristov, D. V. Slavov, I. S. Damyanov and G. D. Mladenov,
"Machine Learning for Automation of Warehouse Activities,” 2022 8th
International Conference on Energy Efficiency and Agricultural Engineering
(EE&AE), Ruse, Bulgaria, 2022, pp. 1-4, doi:
10.1109/EEAES53789.2022.9831208,
https://www.scopus.com/pages/publications/851358779077origin=resultslist.

The paper investigates the application of machine learning methods for the automation of key
activities in warehouse systems. A conceptual model for intelligent management of warehouse
processes has been developed, including object recognition, cargo classification, and decision
support for storage and order picking. The possibilities for integration of machine learning
algorithms into automated warehouse systems and robotic platforms are analyzed. The obtained
results demonstrate the potential of intelligent algorithms to improve the efficiency,
adaptability, and reliability of warehouse automation, which is consistent with the concept of
intelligent logistics systems within the framework of Industry 4.0.

I'7_7. V. D. Hristov, D. N. Saliev and D. V. Slavov, "Atrtificial Intelligence
Systems for Warehouses Stocks Control," 2022 8th International Conference on
Energy Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria,

2022, pp. 1-5, doi: 10.1109/EEAE53789.2022.9831223,
https://www.scopus.com/pages/publications/85135877568?origin=resultslis
t

The paper presents an approach for control and management of warehouse inventories through
the application of artificial intelligence methods. A model of an intelligent warehouse system
is proposed, integrating algorithms for data analysis, inventory forecasting, and decision
support. The possibilities for automated tracking of material flows and optimization of
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warehouse stocks through intelligent information processing are examined. The obtained results
show that the implementation of Al-based algorithms leads to improved efficiency of
warehouse management, reduction of the human factor, and increased reliability of automated
logistics processes, in accordance with the concepts of intelligent automation and Industry 4.0.

I'7_8. V. Hristov, H. Stoyanov and D. Slavov, "Development of Software for
Research of Static Mechanical Characteristics in Condenser Mode of
Asynchronous Motor," 2022 International Symposium on Multidisciplinary
Studies and Innovative Technologies (ISMSIT), Ankara, Turkey, 2022, pp. 735-

740, doi: 10.1109/ISMSIT56059.2022.9932854,
https://www.scopus.com/pages/publications/85142804109?origin=resultslis
t

The paper presents the development of a specialized software tool for investigating the static
mechanical characteristics of an induction motor operating in capacitor mode. An algorithm has
been implemented for automated control of the experimental process, acquisition and
processing of measurement data, and visualization of the results. The proposed solution enables
the synthesis and analysis of mechanical characteristics under different load conditions,
providing higher accuracy and reproducibility of the experiments. The obtained results
contribute to the automation of experimental studies and the optimization of electric drives in
industrial applications.

I'7_9. V. Hristov, M. Zhilevski and D. Slavov, "Design of Automated Coffee
Machine through Verilog HDL," 2022 International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2022, pp. 757-760, doi: 10.1109/ISMSIT56059.2022.9932777,
https://www.scopus.com/pages/publications/851428598577origin=resultslis
t.

The paper presents the synthesis and implementation of an automated coffee machine control
system, based on a programmable logic device (CPLD/FPGA) and logic description using the
Verilog HDL language. A formal model of the technological process has been developed,
including the sequence of operations for dosing, heating, extraction, and user service. A finite-
state control automaton has been implemented, ensuring reliable and deterministic operation of
the system. The proposed solution demonstrates the applicability of hardware description
languages for automation of discrete technological processes and contributes to improving the
reliability and performance of embedded control systems.

I'7_10. Vladimir Hristov, Marin Zhilevski; CPLD based design of a washing
machine. AIP Conf. Proc. 1 September 2022; 2449 (1):
030006. https://doi.org/10.1063/5.0091000,
https://www.scopus.com/pages/publications/85138058872?0origin=resultslist.

The paper presents the development and implementation of an automated washing machine
control system, based on a CPLD-type programmable logic device and logic description using
a hardware description language. A control algorithm for the technological process has been
synthesized, including the phases of filling, washing, rinsing, and spinning. The control is
implemented through a finite-state machine, ensuring the correct sequence of operations and
synchronization between the actuating mechanisms. The proposed solution demonstrates the
possibilities for applying programmable logic devices in the automation of domestic and
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https://doi.org/10.1063/5.0091000
https://www.scopus.com/pages/publications/85138058872?origin=resultslist

industrial processes, achieving improved reliability, modularity, and flexibility of the control
system.

I'7_11. V. D. Hristov, K. H. Hristov, H. L. Stoyanov and D. V. Slavov,
"Laboratory stand for research of energy characteristics on electric drives with
two direction energy exchange,” 2022 International Symposium on
Multidisciplinary Studies and Innovative Technologies (ISMSIT), Ankara,
Turkey, 2022, pp. 731-734, doi: 10.1109/ISMSIT56059.2022.9932738,
https://www.scopus.com/pages/publications/85142847814?origin=resultslist .

The paper presents the development and implementation of a laboratory test bench for
experimental investigation of the energy characteristics of electric drives with bidirectional
energy exchange. The structure of the test bench is described, including an electric motor,
power converter, and a system for control and measurement of electrical and mechanical
quantities. Algorithms for control and registration of energy flows in both motor and generator
operating modes have been synthesized. The proposed solution enables experimental
investigation of the efficiency, losses, and dynamic operating modes of electric drives during
energy recuperation. The developed laboratory complex represents an effective tool for
education and scientific research in the field of automation and control of electric drives.

I'7_12. B. Kostov and V. Hristov, "Programming Methods Comparison in
Mitsubishi MELFA Robots," 2022 7th International Conference on Mechanical
Engineering and Robotics Research (ICMERR), Krakow, Poland, 2022, pp. 61-
64, doi: 10.1109/ICMERR56497.2022.10097817,
https://www.scopus.com/pages/publications/85156154120?origin=resultslist.

The paper presents a comparative analysis of different methods for programming Mitsubishi
MELFA industrial robots used in automated manufacturing processes. The classical teach-in
method, offline programming, and the use of high-level programming interfaces are examined.
An experimental evaluation of the influence of the selected method on positioning accuracy,
setup time, and productivity of the robotic cell has been carried out. The obtained results
demonstrate the advantages of structured software-based control in tasks involving
manipulation and servicing of technological equipment. The conclusions support the selection
of an optimal programming strategy for industrial robots in manufacturing automation systems.

I'7_13. D. Pepedzhiev and V. Hristov, "Software for image analysis and
inspection of optical lens," 2023 27th International Conference on Information
Technology (IT), Zabljak, Montenegro, 2023, pp. 1-5, doi:
10.1109/1T57431.2023.10078533,
https://www.scopus.com/pages/publications/851523682297origin=resultslist.

The paper presents the development of a software system for automated image analysis and
quality control of optical lenses in manufacturing conditions. An algorithmic approach is
proposed for image preprocessing, segmentation of regions of interest, and extraction of
geometric and photometric characteristics of the surface. Methods have been implemented for
detection of defects such as scratches, stains, and surface irregularities, which affect the optical
properties of the products. The system enables objective and reproducible quality assessment
and can be integrated into automated optical manufacturing lines. The obtained results
demonstrate the applicability of machine vision as an effective tool for automation of quality
control.


https://www.scopus.com/pages/publications/85142847814?origin=resultslist
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I'7_14. D. Slavov, V. Hristov and A. Slavova, "Distributed Machine Learning
through Transceiver Competitive Connectivity of Remote Computing
Systems,” 2023 International Scientific Conference on Computer Science
(COMSCI), Sozopol, Bulgaria, 2023, pp. 1-7, doi:
10.1109/COMSCI159259.2023.10315948,
https://www.scopus.com/pages/publications/851863488067origin=resultslist .

The paper proposes an architecture for distributed machine learning based on competitive
connectivity between remote computational systems via communication transceivers. A model
has been developed for exchange and synchronization of training data and parameters between
autonomous nodes, enabling parallel processing and adaptive self-learning of the system.
Mechanisms for optimization of communication traffic and robustness in the case of connection
loss between individual nodes are analyzed. The proposed approach creates prerequisites for
the development of scalable intelligent automation systems, in which learning and decision-
making are performed in a decentralized manner. The obtained results demonstrate the
applicability of distributed machine learning for complex automated and robotic systems.

I'7_15. A. Ismailov and V. Hristov, "Simulating a Pobot’s Movement Using
Game/Physics Engine," 2023 International Scientific Conference on Computer
Science  (COMSCI), Sozopol, Bulgaria, 2023, pp. 1-5, doi:
10.1109/COMSCI159259.2023.10315803,
https://www.scopus.com/pages/publications/851863157807origin=resultslist.

The paper presents an approach for simulating the motion of a mobile robot using a game and
physics engine. A virtual environment has been developed in which the kinematics, dynamics,
and interaction of the robot with the environment are modeled. Algorithms for motion control
and obstacle avoidance have been implemented, enabling the testing of navigation strategies
without the need for a physical prototype. An analysis of the accuracy of the simulation model
compared to real conditions has been carried out. The proposed method supports the processes
of design, optimization, and verification of control systems in automated and robotic
manufacturing and logistics systems.

I'7_16. K. Hristov and V. Hristov, "Servo Drive Control System," 2023
International Scientific Conference on Computer Science (COMSCI), Sozopol,
Bulgaria, 2023, pp. 1-6, doi: 10.1109/COMSCI59259.2023.10315927,
https://www.scopus.com/pages/publications/85186326494?origin=resultslist.

The paper presents a laboratory system for control of a servo electric drive, intended for
educational purposes and experimental research of control modes for position, speed, and
torque. The architecture of the system is described, including a programmable logic controller,
servo amplifier, servo motor with encoder, and a graphical interface for monitoring and control.
Methods for configuration, automatic tuning, and visualization of the dynamic characteristics
of the drive are presented. The experimental results demonstrate high positioning accuracy and
stability of control, confirming the applicability of the system both for educational purposes
and for research on servo-controlled electric drives.

I'7_17. V. Hristov and D. Slavov, "Stand For Research And Optimization Of
DC Electric Drives With Digital Program Control,” 2023 7th International
Symposium on Innovative Approaches in Smart Technologies (ISAS), Istanbul,
Turkiye, 2023, pp. 1-5, doi: 10.1109/1SAS60782.2023.10391716,
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The paper presents the development of a laboratory test bench for investigation and
optimization of DC electric drives with digital program control. A hardware—software
architecture has been implemented, enabling experimental study of the static and dynamic
characteristics of the drive under different load and control modes. Algorithms for speed and
torque control have been developed, as well as methods for evaluating the energy efficiency of
the system. The proposed test bench provides conditions for the synthesis and tuning of control
systems for electric drives used in automated manufacturing processes and mechatronic
systems.

I'7_18. R. Miletiev, G. Mladenov, R. Yordanov, D. Saliev and V. Hristov,
"Road traffic analysis for management of the intelligent transport system," 2023
31st National Conference with International Participation (TELECOM), Sofia,
Bulgaria, 2023, pp. 1-4, doi: 10.1109/TELECOM59629.2023.10409666,
https://www.scopus.com/pages/publications/85186116081?origin=resultslist.

The paper presents an approach for traffic analysis aimed at supporting the management of
intelligent transport systems. A system for collection and processing of data from road
infrastructure and vehicles has been developed, enabling evaluation of traffic intensity and
detection of critical zones. Algorithms for processing and synthesis of information have been
implemented, aimed at optimizing the management of transport flows and improving safety.
The proposed approach has applications in automated systems for monitoring and management
of urban infrastructure and represents an example of the integration of intelligent methods in
sector-specific automation systems.

I'7_19. I. Damyanov, D. Saliev, K. Dimitrov and V. Hristov, "Advanced
management technologies for intelligent cattle breeding systems,” 2024 9th
International Conference on Energy Efficiency and Agricultural Engineering
(EE&AE), Ruse, Bulgaria, 2024, pp. 1-5, doi:
10.1109/EEAE60309.2024.10600554,
https://www.scopus.com/pages/publications/852007966577origin=resultslist.

The paper presents a concept for the application of modern control technologies in intelligent
livestock management systems. An architecture of an automated system for monitoring and
control of processes in livestock farms is proposed, based on data acquisition and processing
from sensor devices. Algorithms for analysis and synthesis of information have been
implemented, enabling optimization of livestock rearing conditions, increased productivity, and
improved control of biological processes. The development demonstrates the application of
sector-specific automation principles in agricultural systems and expands the possibilities for
implementing intelligent management solutions in the agricultural sector.

I'7_20. V. Hristov, I. Damyanov and I. Chekurov, "Robot to collect cattle
droppings from pastures - concept,” 2024 9th International Conference on
Energy Efficiency and Agricultural Engineering (EE&AE), Ruse, Bulgaria,
2024, pp. 1-5, doi: 10.1109/EEAE60309.2024.10600560,
https://www.scopus.com/pages/publications/85205999084?origin=resultslist.
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The paper presents a concept for an autonomous mobile robot designed for collecting animal
waste from pastures. A structural scheme of the robotic system is proposed, including a drive
mechanism, navigation system, and a sensor module for object detection and localization.
Principles for automated control of the robot’s motion and working cycle are formulated, aimed
at minimizing human intervention and increasing the efficiency of the cleaning process. The
development demonstrates the application of robotics and intelligent automation in agricultural
environments and extends the scope of sector-specific manufacturing automation to the
agricultural sector.

I'7_21. V. Hristov, "Electric DC Drive System Allow Two Direction Energy
Exchange," 2024 59th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST), Sozopol,
Bulgaria, 2024, pp. 1-4, doi: 10.1109/ICEST62335.2024.10639798,
https://www.scopus.com/pages/publications/85203688394?0rigin=resultslist.

The paper presents an experimental setup for investigating an electric drive with DC servo
motors operating in the four quadrants of the mechanical characteristic and enabling
bidirectional energy exchange with the power supply network. A system of two mechanically
coupled DC motors controlled by thyristor converters is described, where one operates in motor
mode and the other in generator mode. The control modes and settings of the current and speed
regulators are analyzed, as well as their influence on the dynamic characteristics of the system.
The obtained experimental results demonstrate the possibility of stable operation with energy
recuperation and high regulation accuracy, making the system suitable for scientific research
and applications in lifting and transport mechanisms.

I'7_22. V. Hristov and I. Chekurov, "A Concept for Smart Warehouses
Management for Cow Faeces,"” 2024 59th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST),
Sozopol, Bulgaria, 2024, pp. 1-4, doi: 10.1109/ICEST62335.2024.10639627,
https://www.scopus.com/pages/publications/85203705984?0rigin=resultslist.

The paper presents a concept for an intelligent system for management of storage facilities for
animal waste, based on the principles of automation and digitalization of logistics processes.
An architecture of a system for monitoring, data collection, and processing of information about
the quantities and condition of stored material is proposed. Approaches for automated planning
and optimization of warehouse operations have been developed, aimed at improving
management efficiency and reducing operational costs. The development represents an
application of intelligent management technologies in agricultural logistics and extends the
field of sector-specific automation to systems for storage and management of biological waste.

I'7_23. A. Ismailov and V. Hristov, "YOLO Performance Comparison on Stock
Images of Grocery Products,” 2024 32nd National Conference with International
Participation (TELECOM), Sofia, Bulgaria, 2024, pp. 1-4, doi:
10.1109/TELECOM®63374.2024.10812185,
https://www.scopus.com/pages/publications/85215509257?0origin=resultslist.

The paper presents a comparative analysis of the efficiency of different implementations of the
YOLO algorithm for object recognition in images of food products. The indicators for accuracy,
processing speed, and reliability of detection have been investigated for various model
configurations. The obtained results have been used to evaluate the applicability of deep
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learning in automated systems for visual inspection and control. The study demonstrates the
possibilities for implementation of artificial intelligence methods in automation systems for
manufacturing and logistics processes, particularly those related to product classification and
identification.

I'7_24. A. Slavova and V. Hristov, "Application of Reinforcement Learning in
Autonomous Mobile Robots,” 2024 32nd National Conference with
International Participation (TELECOM), Sofia, Bulgaria, 2024, pp. 1-4, doi:
10.1109/TELECOM®63374.2024.10812227,

https://www.scopus.com/pages/publications/85215513745origin=resultslist .

The paper presents the development and investigation of an approach for controlling an
autonomous mobile robot using reinforcement learning methods. A model of a learning system
is presented that forms a movement and decision-making strategy based on interaction with the
environment. The possibilities for improving the adaptability and autonomy of robotic
platforms in navigation and obstacle avoidance are analyzed. The results demonstrate the
applicability of artificial intelligence methods in automated robotic systems and confirm their
potential for integration into intelligent manufacturing and logistics environments.

I'7_25. V. Hristov and I. Chekurov, "Laboratory Set-Up For The Research Of
Roller Conveyors For Logistics Warehouses,” 2024 International Conference
Automatics and Informatics (ICAI), Varna, Bulgaria, 2024, pp. 525-530, doi:
10.1109/1CA163388.2024.10851599,
https://www.scopus.com/pages/publications/85218213458?origin=resultslist .

The paper presents the development and implementation of a laboratory setup for experimental
investigation of roller conveyor systems used in logistics and warehouse automation
complexes. The design of the test bench is described, as well as the architecture of the control
and measurement system for key operational parameters—speed, load, and energy
characteristics. The possibilities for optimization of transport processes through regulation of
drive and control modes are analyzed. The obtained results confirm the applicability of the
developed setup as a tool for synthesis, testing, and optimization of automated transport systems
in manufacturing and logistics environments.

I'7_26. Dimitrov, Kaloyan, and Vladimir Hristov. 2024. "Robustness and
Scalability of Incomplete Virtual Pheromone Maps for Stigmergic Collective
Exploration™ Processes 12, no. 10: 2122. https://doi.org/10.3390/pr12102122,
https://www.scopus.com/pages/publications/852073745267origin=resultslist .

The paper presents the development and analysis of a method for collective autonomous
navigation and environment exploration using virtual pheromone maps within a stigmergic
approach. A model of incomplete virtual pheromone maps is introduced, enabling efficient
distribution of exploration tasks among multiple mobile agents without centralized control. An
analysis of the robustness and scalability of the proposed solution is carried out for different
numbers of agents and partial information about the environment. The results show that the
method ensures stable system behavior and good adaptability with increasing numbers of
robots, making it applicable to automated warehouse, manufacturing, and logistics systems with
collective control.
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I'7_27. V. Hristov and D. Pepedzhiev, "Digital Image Analysis of Surface
Quality in Manufactured Flat Optical Lenses," 2025 14th Mediterranean
Conference on Embedded Computing (MECO), Budva, Montenegro, 2025, pp.
1-6, doi: 10.1109/MEC066322.2025.11049202,
https://www.scopus.com/pages/publications/105010514575origin=resultslist.

The paper presents the development of a method for automated quality control of flat optical
lenses through digital image processing and analysis. An algorithmic approach for detection,
segmentation, and classification of surface defects is proposed, based on extraction of
informative features from high-resolution images. A software system for visual inspection has
been implemented, which can be integrated into automated production lines. The experimental
results demonstrate high sensitivity to micro-defects and stability of analysis under different
lighting conditions, confirming the applicability of the proposed solution for intelligent
automation of quality control processes in optical manufacturing.

I'7_28. V. Hristov, "Control of Single-Axis Servo Motor Drive with PLC
Controller,” 2025 14th Mediterranean Conference on Embedded Computing
(MECO), Budva, Montenegro, 2025, pp. 1-8, doi:
10.1109/MEC066322.2025.11049233,
https://www.scopus.com/pages/publications/105010386167?origin=resultslist.

The paper presents the development of an automated control system for a single-axis servo
electric drive mechanism implemented using a programmable logic controller (PLC). A
structured approach for synthesis of the control algorithm is proposed, including generation of
reference signals, position and speed feedback, and digital processing of control variables. The
dynamic behavior of the system under different operating modes has been investigated, and the
indicators for accuracy, response speed, and stability have been analyzed. The obtained results
demonstrate the applicability of the developed solution for automation of positioning
mechanisms in industrial robotic and mechatronic systems.

I'7.29. A. Ismailov and V. Hristov, "Brochure Segmentation
Methodology," 2025 14th Mediterranean Conference on Embedded Computing
(MECO), Budva, Montenegro, 2025, pp. 1-5, doi:
10.1109/MEC066322.2025.11049297,

https://www.scopus.com/pages/publications/105010533099?origin=resultslist .

The paper presents the development of a methodology for automated segmentation of images
of brochures and printed documents aimed at structuring and analyzing visual content. An
algorithmic approach is proposed for dividing the image into logical regions (text fields,
graphical elements, and background zones) through the application of digital image processing
methods and extraction of characteristic features. An experimental system for document image
processing has been implemented, demonstrating high segmentation accuracy for complex
layouts. The obtained results confirm the applicability of the developed method in systems for
document workflow automation, visual inspection, and intelligent processing of industrial and
commercial documentation.

I'7_30. A. Ismailov and V. Hristov, "Pruning YOLOV8 Detection Models Using
Sipp Pruning Method,” 2025 60th International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST),
Ohrid, North Macedonia, 2025, pp. 1-4, doi:
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10.1109/ICEST66328.2025.11098194,
https://www.scopus.com/pages/publications/105014348265origin=resultslist.

The paper investigates and applies a method for optimization of deep neural networks for object
recognition through the use of the SIPP pruning method on YOLOV8-type models. An approach
has been developed for reducing the number of parameters and the computational complexity
of the model while maintaining high detection accuracy. A comparative analysis between
original and optimized models has been carried out based on indicators such as accuracy,
processing time, and resource efficiency. The obtained results demonstrate the possibility of
implementing lightweight machine vision models in manufacturing automation systems,
embedded systems, and robotic platforms with limited computational resources.

I'7 _31. V. D. Hristov and D. P. Pepedzhiev, "Defects in the Finishing Process
of Micro-Optical Lenses: Analysis and Mitigation Strategies,” 2025 60th
International Scientific Conference on Information, Communication and Energy
Systems and Technologies (ICEST), Ohrid, North Macedonia, 2025, pp. 1-4,
doi: 10.1109/ICEST66328.2025.11098313,
https://www.scopus.com/pages/publications/105014338076?origin=resultslist.

The paper examines defects occurring during the finishing process of micro-optical lenses and
their influence on optical characteristics. The main types of surface and subsurface defects are
analyzed, as well as modern methods for their detection, including atomic force microscopy,
white-light interferometry, and confocal microscopy. Key technological factors leading to
defect formation are identified, such as mechanical stress, tool inaccuracies, and measurement
disturbances, highlighting the need for advanced technological and intelligent approaches to
improve the quality of micro-optical lenses.

I'7_32. V. D. Hristov and D. P. Pepedzhiev, "Digital Image Analysis of Surface
Quality in the Production of Convex Optical Lenses," 2025 60th International
Scientific Conference on Information, Communication and Energy Systems and
Technologies (ICEST), Ohrid, North Macedonia, 2025, pp. 1-4, doi:
10.1109/ICEST66328.2025.11098351,
https://www.scopus.com/pages/publications/105014375922?origin=resultslist.

The paper presents the development and investigation of a method for digital image analysis
for evaluating the surface quality of convex optical lenses in a manufacturing process. An
algorithm for automated detection and classification of surface defects has been implemented
through image processing techniques including filtering, segmentation, and extraction of
informative features. An experimental analysis of the influence of image parameters and
illumination conditions on detection reliability has been carried out. The obtained results
demonstrate the possibility of implementing the developed approach in automated quality
control systems for optical and precision manufacturing, as part of intelligent production lines.

I'7_33. Damyanov, |., Mladenov, G., Saliev, D., Miletiev, R., Dimitrov, K., &
Hristov, V. (2025). Infrared Thermal Monitoring of Intersection Elements of
Urban Road Infrastructure and Road Traffic Via Drone. Civil Engineering
Journal, 11(5), 1739-1755. https://doi.org/10.28991/CEJ-2025-011-05-02,
https://www.scopus.com/pages/publications/105007694081?origin=resultslist
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The paper presents the development and analysis of a method for remote monitoring of elements
of urban road infrastructure and traffic using an unmanned aerial vehicle equipped with an
infrared thermal camera. A thermal imaging system for data acquisition and processing has
been implemented to identify temperature anomalies in road pavement and structural elements
of intersections. An experimental analysis of the possibilities for detecting defects, areas of
increased load, and traffic intensity has been carried out. The obtained results demonstrate the
applicability of the proposed approach for intelligent management and maintenance of urban
infrastructure within intelligent transport systems and automated monitoring frameworks.

I'7 34. A. Slavova and V. Hristov, "Policy Interpretation for Deep
Reinforcement Learning,” 2025 International Conference Automatics, Robotics
and Artificial Intelligence (ICARAI), Sozopol, Bulgaria, 2025, pp. 1-4, doi:
10.1109/ICARAI67046.2025.11137898,

https://www.scopus.com/pages/publications/105017626346?origin=resultslist .

The paper investigates the problem of interpretability of control policies obtained through deep
reinforcement learning methods in the context of autonomous and automated systems. An
approach has been developed for analysis and formalization of the behavior of trained models
through extraction of relationships between environment states and control actions. Methods
for visualization and evaluation of policies are presented in order to improve the reliability and
predictability of control. The obtained results contribute to the implementation of artificial
intelligence algorithms in automation and robotic control systems, where traceability and
explainability of decisions are required.

I'7_35. Slavova, Anastasiya, and Vladimir Hristov, "Mapless Navigation with
Deep Reinforcement Learning in Indoor Environment", 2025, Engineering
Proceedings 100, no. 1: 63. https://doi.org/10.3390/engproc2025100063,
https://www.scopus.com/pages/publications/1050177423547origin=resultslist.

The paper presents the development of an approach for autonomous navigation of a mobile
robot in an indoor environment without the use of a pre-built map (mapless navigation), based
on deep reinforcement learning methods. A real-time decision-making model has been
implemented through learning from interaction with the environment, using sensor data for
obstacle avoidance and optimal trajectory planning. An experimental analysis of the robustness
and efficiency of the proposed algorithm has been carried out in both simulated and real
environments. The results demonstrate the possibility of applying the method in autonomous
robotic systems and intelligent transport and logistics applications related to the automation of
navigation processes.

I'7_36. Mladenov, Georgi, Nikola Kuzmanov, and Vladimir Hristov,
"Research on and Analysis of Brake Fluid Impact on Brake System
Performance™ 2025, Engineering  Proceedings 100, no. 1: 27.
https://doi.org/10.3390/engproc2025100027,

https://www.scopus.com/pages/publications/1050177829367origin=resultslist .

The paper presents an experimental investigation and analysis of the influence of brake fluid
properties on the operational characteristics of an automotive braking system. A methodology
for measurement and processing of data related to pressure, temperature, and braking process
dynamics has been developed. Automated acquisition and analysis of parameters have been
performed under different load conditions. The obtained results allow the synthesis of
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relationships between the physicochemical properties of the working medium and the efficiency
of controlled technical systems, which is important for automated control and diagnostics of
mechatronic and transport systems.

I'8 1. Hristov, V. D, lonkov, T. S, 2020, POSITION CONTROL OF
ASYNCHRONOUS MOTOR BY VECTOR CONTROL, Proceedings of the
Technical University — Sofia, pp. 50-59, https://e-university.tu-sofia.bg/e-
conf/files/169/paper_10.47978@TUS.2020.70.01.006.pdf

The paper presents the development and investigation of a method for position control of an
induction motor using vector control. A mathematical model of the electric drive is presented,
and an algorithm for decomposition of current components has been implemented to enable
independent control of torque and magnetic flux. A system for automated position regulation
has been developed using feedback and digital control. An experimental analysis of the dynamic
and static characteristics of the system has been carried out, evaluating the accuracy, stability,
and response speed of the drive. The results demonstrate the applicability of the proposed
solution for automated electric drive systems in industrial applications.

I'8 2. Tsvetoslav Tsvetanov lliev, Hristov, V. D, Nikolina Georgieva
Vladimirova, Miroslav  Ivailov  Nikolov, 2023, CUCTEMA 3A
ABTOMATU3UPAHO CbEMPAHE 1 AHAJIM3 HA JAHHU OT ITYEJIHU
KOHIEPHU, TEXHYECKU KOJIEX — JIOBEY HALIMOHAJIHA HAYYHA
KOH®EPEHIUSA TechCo-2023, Jloseu, pp., https://www.tugab.bg/images/tk-
lovech/Techco-Lovech-23-web.pdf

The paper presents the development of a system for automated collection, processing, and
analysis of data from beehives for the purpose of monitoring the biological and ecological
condition of bee colonies. An architecture of an embedded measurement system is proposed,
including sensors for temperature, humidity, mass, and acoustic parameters, as well as a
communication module for remote data transmission. A software module for automated
analysis and visualization of the measured parameters has been implemented. The system
provides conditions for intelligent management and optimization of beekeeping processes and
represents a practical example of automation of biological production processes.

I'8 3. Denis Mustafov Ismetov, Hristov, V. D, Dimitar Georgiev Zhelev,
Aleksandar luriev Hadzhidimitrov, 2023, Cucrema 3a mnpepaboTka Ha
I1acTMacoBu OyTWIKM BbB (iarmMeHT 3a Hyxaute Ha 3D mnpunTepure,
TEXHUYECKM KOJIEX - JIOBEY HAIIMOHAJIHA HAVYUYHA
KOH®EPEHIIMS TechCo-2023, Jloseu, pp., https://www.tugab.bg/images/tk-
lovech/Techco-Lovech-23-web.pdf

The paper presents an automated system for recycling plastic bottles by converting them into
filament intended for use in 3D printers. A functional structure of the technological line has
been developed, including stages for material shredding, thermal processing, and extrusion.
Control modules for temperature regimes and extrusion speed have been implemented in order
to ensure stable geometric and mechanical characteristics of the produced filament. The system
represents an applied solution in the field of automation of waste material recycling processes
and supports the implementation of circular economy principles in manufacturing systems.
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I'S 4. Baamumup Xpucros, YIIPABJIEHME HA ACHMHXPOHHU
EJIEKTPO3AJZIBUXKBAHUA C MATPUYHU MHBEPTOPH, I'ogumank Ha
Texauuecku YuuBepcuret - Codusi, Tom 69, kamra 2, 2019, ISSN 1311-0829,
https://proceedings.tu-

sofia.bg/volumes/Proceedings volume 69 book 2 2019.pdf

The paper investigates the control of induction electric drives implemented using matrix
inverters as an alternative to classical frequency converters. Models of the electric drive and the
power converter have been developed, along with algorithms for generating control signals in
order to ensure stable dynamic and energy characteristics. The operating modes and the
influence of the matrix inverter on power quality and speed regulation have been analyzed. The
obtained results have direct application in the automation of industrial drives and energy-
efficient manufacturing systems.

I'8 5. Boris Kostov, Vladimir Hristov, Algorithm for PICKING, orienting and
PLACING an object with a 6-axis robot and a 2D visual inspection camera,
lNogumauk Ha Texauveckn YHuBepcuter — Codusi, Tom 70, kaura 1, 2020 ,
DOl: 10.47978/TUS.2020.70.01.005, https://e-university.tu-sofia.bg/e-
conf/files/169/paper 10.47978@TUS.2020.70.01.005.pdf

The paper presents the development and experimental validation of an algorithm for automated
grasping, orientation, and positioning of objects using a 6-axis industrial robot with a 2D
machine vision system. A functional integration between the vision system and the robot control
system has been implemented through transformation of image coordinates into the robot
coordinate system. The proposed solution provides improved positioning accuracy and
robustness to variations in object placement. The algorithm is applicable in automated
manufacturing cells for assembly, sorting, and inspection, representing a significant
contribution to the field of vision-based control of robotic systems.

I'8_6. Vladimir D. Hristov, Todor S. lonkov, Richard E. Bashev, SOFTWARE
TO RESEARCH THE STATIC MECHANICAL CHARACTERISTIC OF DC
MOTORS, DOI: 10.47978/TUS.2021.71.03.007, https://e-university.tu-
sofia.bg/e-conf/files/169/paper 10.47978@TUS.2021.71.03.007.pdf

The paper presents the development of a software tool for investigation and analysis of the
static mechanical characteristics of DC electric motors. Functions for automated control of the
load mode and acquisition of experimental data have been implemented, enabling the synthesis
and visualization of torque—speed characteristics. The system provides the possibility to
compare theoretical and experimental results and supports the processes of diagnostics and
optimization of electric drives. The development has applications in the automation of
laboratory test benches and in education in electric drives and industrial automation.

I'8 7. Danail V. Slavov, Vladimir D. Hristov, REMOTE WI-FI CONTROL
OF A HOLONOMIC MOBILE ROBOT,PROCEEDINGS OF THE
TECHNICAL UNIVERSITY OF SOFIA, ISSN: 2738-8549, VOL. 71, NO. 3,
YEAR 2021 ,DOI: 10.47978/TUS.2021.71.03.005, https://e-university.tu-
sofia.bg/e-conf/files/169/paper 10.47978@TUS.2021.71.03.005.pdf

The paper presents the development of a system for remote control of a holonomic mobile robot
via wireless Wi-Fi communication. An architecture of the control system is described, including
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a communication module, control algorithm, and a software interface for real-time operator
interaction. Functions for motion control with multiple degrees of freedom as well as
monitoring of key operational parameters have been implemented. The development
demonstrates the integration of embedded systems and network technologies in mobile robotics
and automation tasks and creates prerequisites for application in intelligent transport and service
robotic systems.

I'8_8. Slavov D, Slavova A, Hristov V., Research on Computer Vision Models
for Deep Learning in Autonomous Mobile Robots[J]. IOP Publishing Ltd,
2024.10P Conf. Ser.: Mater. Sci. Eng. 1317 012011, DOI 10.1088/1757-
899X/1317/1/012011, https://iopscience.iop.org/article/10.1088/1757-
899X/1317/1/012011

The paper presents a study and comparative analysis of computer vision models based on deep
learning intended for application in autonomous mobile robots. Different neural network
architectures for object recognition and localization in real environments are examined, and
their influence on accuracy, computational complexity, and response time of the robotic system
is evaluated. The obtained results demonstrate possibilities for optimization of visual perception
in autonomous navigation and obstacle avoidance. The study contributes to the synthesis of
intelligent perception and control algorithms in mobile robotic systems.
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Analysis of Classical vs. Machine Learning-Based Image Segmentation
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10.1109/1ISMSIT67332.2025.11267891,
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The paper presents a comparative analysis between classical image segmentation algorithms
and machine learning—based methods implemented in a web-based environment using the Java
language. Indicators such as segmentation accuracy, computational efficiency, and robustness
for different types of images have been investigated. An experimental platform for testing and
visualization of results has been developed, enabling an objective evaluation of the applicability
of both approaches in automated visual inspection tasks. The obtained results contribute to the
development of methods for intelligent image processing in automation and educational
systems.
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Image Segmentation Tool for Educational Purposes Using Java,” 2025 9th
International Symposium on Multidisciplinary Studies and Innovative
Technologies (ISMSIT), Ankara, Turkiye, 2025, Publisher: IEEE, pp. 1-6, doi:
10.1109/1SMSIT67332.2025.11267869,
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The paper presents the development of a web-based software tool for image segmentation
implemented in the Java language, intended for educational and research purposes. An
architecture of the system is presented that enables the integration of classical and intelligent
segmentation algorithms, as well as interactive visualization of the results. The tool provides
an environment for experimental investigation of algorithms for digital image processing and
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machine learning, supporting education in automated visual inspection and intelligent image
analysis systems. The development has practical application in the training of specialists in the
field of automation and computer vision.
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The paper presents the development and experimental validation of a robotic control system
based on 2D machine vision, intended for automated industrial inspection and object
manipulation. An architecture of a vision-guided robotic system is described, including a
camera, image processing algorithms, and a communication interface with an industrial robot.
Methods for detection, localization, and orientation of parts within the working area have been
implemented, enabling automated positioning and inspection. The obtained results demonstrate
improved accuracy and repeatability of manipulation operations, as well as the possibility for
integration of the system into real industrial manufacturing processes.
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The paper presents the development and implementation of a software interface for remote
control of a mobile robot, based on the integration between the ROS environment and the
LabVIEW graphical platform. An architecture for communication between the control
computer and the robotic platform is described, enabling real-time data exchange. Functions
for telemetry, state visualization, and manual motion control have been implemented. The
proposed solution allows flexible experimentation with control and navigation algorithms and
creates prerequisites for implementation in educational and research environments in the field
of automation and robotics.
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The paper presents the development and experimental validation of an integrated framework
for modeling and control of a robotic manipulator through the joint use of the ROS and
MATLAB/Simulink environments. An architecture for real-time data exchange between the
simulation environment and the physical robotic system is described. Models of the kinematics
and dynamics of the manipulator have been implemented, as well as algorithms for position
and trajectory control. The proposed solution provides a flexible platform for investigation,
synthesis, and verification of control algorithms and creates conditions for effective
implementation in automated robotic systems.
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