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B 3. XabunurtaunoHeH Tpya — MoHorpadusa

Ne Bubnuorpadcka cnpaBka

B 3.1 | 3axapuHoB, B. (2024) [logxog 3a asTOMaTU3upaHO Cb3daBaHe Ha
TPUM3MEPHM NapamMeTpuyHu Moenn C UCTOPUSA Ha usrpaxgaHe oT
HenapameTpuyHW TpuM3MepHW moaenn 6e3 ucTopus Ha wusrpaxaaHe.
Codus: Codprrpeng. ISBN 9789543342716

FPYNAT

I 7. Hay4yHn nybnukaumm B napaHus, KOUTo ca pedepupaHm U MHAEKCUpPaHU B
CBEeTOBHOM3BECTHM 6a3un AaHHU ¢ Hay4Ha nHcopmaums

Ne Bubnuorpacdcka cnpaBka n pestome

r7Aa Malakov, I., Georgiev, T., Zaharinov, V., Tzokev, A., Tzenov, V., Demand
Modeling for the Optimization of Size Ranges (2015) Annals of DAAAM and
Proceedings of the International DAAAM Symposium, pp. 435-444, DOI:
10.2507/26th.daaam.proceedings.058

Pesome: Tasu cratms ce 3aHMMaBa C NOAXOA 3a MoAenvMpaHe Ha
TbPCEHETO NpWU NPOEKTUpPaHe Ha pas3MepHU pedoBe Ha TexXHUYECKU
nsgenus. MNMpeanoxeHnaT Nnoaxod 3a MogenvpaHe e etan oT 3agadarta 3a
ONTUMM3MpPaHEe Ha pasMepHM pedoBe U Ype3 Hero Moxe na ce Mnonyuyu
MHOPMaLUUA OTHOCHO 3asiBEHUTE TUMNopa3aMepu U CbOTBETHUTE UM
konun4yectBa (TbpceHe). NMNoaxoabT ce CbCTOM OT YeTUPU OCHOBHW eTana -
CerMeHTMpaHe Ha nasapa n u3bop Ha NoTeHUManHu KNMeHTn, cbonpaHe Ha
AaHHN 3a TbPCEHETO, onucaHne n obpaboTka Ha cbOpaHUTE AAHHU W©
onpegensiHe Ha MmoAen Ha TbpceHe. [logxoabT ce Npunara 3a MogenupaHe
Ha TbPCEHETO Ha KOHKPETEH MPOAYKT - MHEBMATUYHM MOLYNM 33 NIMHENHO
aBmxeHue. lNpu aHanusa Ha gaHHUMTE OT MpPOy4YBaHETO Ha nasapa ce
N3non3eaT npouenypuTe 3a aHanu3 Ha OCHOBHUTE KOMMOHEHTU, (paKTOpPEH
aHanu3 u perpecusi No rnaBHU KOMMNOHEHTU. M3cnenBaHeTo ce NpoBexaa B
cpenaTta Ha STATGRAPHICS u SPSS.

7.2 | Zaharinov, V., Malakov, I. Determining the influence of model parameters
on the choosing of an optimal size range of the product “pipe clamp” (2019)
Annals of DAAAM and Proceedings of the International DAAAM
Symposium, 30 (2), pp. 324-333, DOLl:
10.2507/30th.daaam.proceedings.043

SJR 0,245 3a 2019 .

Pestome: CtatuaTa npeacraBsa pesyntatute oT nscrneaBaHe Ha BNUAHUETO
Ha HSAKOM napamMeTpy Ha pas3paboTeH MaTtemaTuyecku MoAen BbpXy
peleHneTo Ha 3agadata 3a OnNTMMMU3MpPaHe Ha pasMepHust ped Ha
nsgenmeto ,Ckoba 3a TpbOM . ONTUMaAnNHOTO pelleHMe ce Hamupa C
nomoLLTa Ha WM3BECTEH MeTod W pPas3BUTU PEKYPEHTHM OTHOLLEeHMs. 3a
onpegensiHe Ha BNUSHMETO Ha u30paHUTe napameTpu Ha Moaena,
3agavaTta 3a onTMMM3auns ce peluaBa 3a pasfMyHN TEXHU CTOMHOCTU, KaTo




ce 3anasBaT [MOCTOAHHW CTOMHOCTUTE Ha OcCTaHanuTe napameTpu.
HanpaBeHa e oueHka 3a BNUAHWETO Ha M3crneaBaHUTE napameTpu BbpXy
ONTUManHoTO pewleHue. lNonyyeHaTa MHoOpMauusa nokassa Kou ca Hau-
Ba)XXHUTE napamMeTpu Ha mopdena, 3a kouto TpsabBa Aa ce cbbepaT Hawn-
TOYHWM OaHHW. ToBa OM NO3BONUIIO Aa ce M3pa3xoABaT No-marnko pecypcu
3a onpegensHe Ha CTOMHOCTUTE Ha OCTaHanuTe napameTpu Ha
MatemaTudeckus mogen. lNpencraBeHOTO M3cneaBaHe € eauH OT BaXHUTE
eTann Ha noaxod 3a paspaboTBaHe Ha onNTUMarHW pasMepHn penose.
MpeanoXxeHnaT noaxod MOXe Aa ce Wu3nonsBa KaTo WMHCTPYMEHT 3a
NnpoeKkTUpaHe Ha NPOAYKTOBM CEMENCTBA.

r73

Zaharinov, V., Malakov, I., Nikolov, S., Dimitrova, R., Stambolov, G.
Classification of parts used in mechatronic products and produced by
permanent-mold casting methods (2020) IOP Conference Series: Materials
Science and Engineering, 878 (1), art. no. 012063, DOI: 10.1088/1757-
899X/878/1/012063

Q3, SJR 0,249 3a 2021 r.

Pe3stome: CtatuaTa npeacraBsa pesyntatute OT u3cnenBaHe Ha getannu,
N3NON3BaHM B MEXaTPOHHU M3AENUS U NPOU3BEAEHU 4pe3 MeToauTe 3a
neeHe B MNOCTOSIHHM OPMM - TPaBUTAUMOHHO JleeHEe W JieeHe nopg
HanaraHe. HanpaBeH e nperneg v aHanus Ha pasnuUYHK OnpeaeneHns 3a
MeXaTPOHHM CUCTEMU U NPUMEPU 3a MeXaTPOHHU nagenus. B pesynrtar Ha
TOBa Ce nmpeanara HOBO OnNpedeneHne 3a MexXaTPOHHO u3genue.
AHanunaupaHm ca pasnuyHM Knacudukaumm Ha MeXaTPOHHU W3Oenus,
KONTO ca CcYeTeHM 3a TBbpae O6OWKM 3a uenuTe Ha HacTosAWOTO
nacnegeaHe. AHanusMpaHuM ca MeToauTe 3a fleeHe B KOKUNMM U ca
NMOCOYEHN TEXHUTE nNpeaMMmcTBa M HegocTaTbuu. [JageHn ca aprymeHTn
3alo Te3n MeToaM ca noaxoaswm 3a MNpoOu3BOACTBO Ha AeTamnm 3a
MexXaTpoHHU wu3genus. Bb3 ocHoBa Ha npeafniokeHata geduHuumMsa 3a
MEXaTPOHHO u3genue, aHanuanpaHuTe knacudwumkaumm m npernega Ha
MeToauTe 3a JleeHe B MNOCTOsIHHA dopma e npegnoxeHa HoBa
knacudukauusi. Knacudukauusta ce m3nonsea 3a kKnacuduumpaHe Ha
OTNeTM B MOCTOSAHHWM opMn LeTannnm, W3Non3BaHM B MEXaTPOHHU
nagenua. etannute ca knacuduumpaHi B LWECT rpynn No OTHOLIEHWE Ha
NPUIOXEHNETO UM B MexaTpoHHOTO um3genve. OcBeH  ToBa
KnacudukauustTa gaBa MHpopmaums OTHOCHO M3MON3BaHMA MeTod 3a
neeHe B NOCTOSIHHA pbopmMa, mMaTepuana n MexXatpoHHOTO U3genme, KOUTo
BKMNOYBa getamna.

r7.4

Zaharinov, V., Malakov, l., Nikolov, S., Dimitrova, R., Stambolov, G.
Choosing an optimal size range of pneumatically actuated linear modules
for sprayer robots (2020) Annals of DAAAM and Proceedings of the
International DAAAM Symposium, 31 (1), pp. 159 - 167, DOIL:
10.2507/31st.daaam.proceedings.021

SJR 0,253 3a 2020 r.

Pe3lome: B cratusita ca npeacrtaBeHM pesyntatu OT npunaraHeTo Ha
nogxon 3a u3bop Ha onTMManeH pasMepeH ped Ha  uM3genueTo




"NMHeBMaTMYHO 3agBwXBaH nuvHeeH wmoayn". [lpunoxeHneTto Ha
TMnopasmepuTe B pasMepHUs ped € 3a peanuavpaHe Ha BepTuKanHo
NVHEeNHO ABuXeHue Ha poboTn 3a obayxBaHe n obmasBaHe (Cnpenbpu)
n3non3BaHM Npuv aBTOMaTM3MpaHe Ha npoueca fNeeHe nong HandraHe.
N3penveTto e nogxogswo 3a onTMMU3MpaHe Ha pasMepeH pef, Tbih KaTo
BCEKM TUMOpasMep HOCU 3HaAYUTENHW MNPOU3BOACTBEHM pasxoau, a
HamansaBaHeTO Ha pas3HoobpasneTo M CbOTBETHOTO HamansBaHe Ha
pa3xoaute 6w goBeno A0 3HauyuTeneH edekT. M3BbplUeHO € nasapHo
npoyysaHe, u30paH € KpuTepurh 3a ONTUMANHOCT U € npeasioxXeH
MaTeMatuMyeckm MoAden Ha 3agadata. MogenbT oTumMTa cneuuduydHa
XapakTepHa YepTa Ha 3ajadaTa - BCeKn Moy MoXe Aa ce Npuroxu camo
KbM onpefeneH pen OT MalMHW 3a fleeHe nopf HansraHe, uarpageH Ha
OCHOBaTa Ha cwunata Ha 3aTBapsHe Ha MawwuHaTa. Bb3 ocHoBa Ha
N3BECTEH MeTo 3a ONTMMU3aUNS € U3NOoSi3BaHa pPeKypeHTHa 3aBUCUMOCT.
[MocnegHaTta ce m3nonsea 3a M34YuCNsBaHe Ha uUenesaTa PYHKUMA U B
NPpUNoOXHNA  codpTyep, W3MNOM3BaH 3a pelwaBaHe Ha 3ajadara.
MpennoXeHNAT noaxod € yHMBepcaneH M MoXe [Ja ce u3nonisea 3a
ONTUMMU3MPaHe Ha pa3MepHUsa pea v Ha Apyrn usgenus, cnen usrpaxgaHe
Ha KOHKPETHW MOAESNIM Ha TbPCEHE U pa3xoau.

rz7.5

Nikolov, S., Dimitrova, R., Malakov, |., Zaharinov, V., Stambolov, G.
Generalized assessment of the technical parameters of industrial robots for
extraction of castings from high-pressure casting machines (2022) AIP
Conference Proceedings, 2449, art. no. 020017, DOI: 10.1063/5.0090657

Q4,SJR 0,164 3a 2022 .

Peslome: Cratnara pasrmnexga Hakoum npobrnemu, CBbp3aHM C
aBTOMaTM3auMATa Ha MallMHM 3a fleeHe Nog BWUCOKO HansraHe npu
NPOM3BOACTBOTO Ha AeTannu OT anyMUHWA U HEeroBuTe Chnnasu.
HedrHnpaHm ca Bb3MOXHOCTUTE 3a U3MOM3BaHe Ha MHAYCTpUanHu poboTu
npM aBTOMaTU3MpaHe paboTaTta Ha MalMHU 3a JleeHe MOA4 BWCOKO
HansraHe. PaspaboteHa e cuctema 3a o06o6OweHa oueHka Ha
TEXHUYECKUTE XapaKTEPUCTUKM Ha MHAYCTpuanHu poboTu, M3nons3saHn 3a
n3BaxgaHe Ha OTMMBKM OT MalUMHW 3a fleeHe Mo BUCOKO HandaraHe.
[ageHun ca npenopbku 3a U3NoN3BaHe Ha cb3gafeHarta cMcTema.

r7.6

Malakov, I., Zaharinov, V., Nikolov, S., Dimitrova, R., Stambolov, G.
Determining the influence of Model parameters on the choosing of an
optimal Size Range of pneumatically actuated linear Modules for sprayer
Robots (2022) Annals of DAAAM and Proceedings of the International
DAAAM Symposium, 33 (D), pp. 105 - 114, DOl:
10.2507/33rd.daaam.proceedings.016

Peslome: Cratuata npeactaBs  pesyntatM  OT  aHanmM3  Ha
YyBCTBUTENHOCTTa MNPV pellaBaHeToO Ha 3ajadaTta 3a ONTMMMU3WpaHe Ha
pasMepHus ped Ha NMHEeBMaTMYHO 3aABWXBaHW NMHENHW Moaynu. 3a Tasu
Luen onTMMM3auMOHHATa 3ajaya ce pellaBa 3a PasfIMyHM CTOMHOCTM Ha
n3bpaHn napameTpu, BKMOYEHN B MaTemaTMyeckus Moden Ha 3ajadara,
KaTO CTOMHOCTMTE Ha OCTaHanuTe napameTpu ce 3anasBaT MOCTOSIHHU.
HanpaBeHa e oueHKka 3a BNUSIHUETO Ha M3creaBaHUTe napaMeTpu BbpXy




ONTUMArnHOTO pelleHne. AHanmu3bT Ha YyBCTBUTENHOCTTa (HapuyaH oule
NOCT-ONTUMAaneH aHanua) e OT CbLUECTBEHO MPaKTUYEecKo 3HayeHue U e
eanH OT BaXHWTe eTanu Ha noaxon 3a MNPOoeKTMpaHe Ha OonTUMAarHu
pa3mepHu peaose.

rr7.7

Zaharinov, V., Hasansabri, H., Malakov, I. Classification of Automatic
Doors (2022) Annals of DAAAM and Proceedings of the International
DAAAM Symposium, 33 (D), pp. 115 - 122, DOLl:
10.2507/33rd.daaam.proceedings.017

Pe3tome: Hactosilwara cratua npegnara knacudukaums Ha aBTOMaTUYHU
BpatTu. THA BKMOYBA M3cnefBaHe Ha aBTOMaTUYHW BpaTtu, KOUTO ca C
pasnu4HuM obnactn Ha npunoxeHue. Knacudukauymata ce cbCToM OT LWeCT
KnacuuKaumMoHHU KpUTEpUsi, BCEKM OT KOUTO WMa OOMbAHUTENHO
paskrnoHeHue, obpasyBariku AbpBoBMAHaA nepapxus. MNMpun geduHMpaHeTo
Ha KpuTepuuTe 3a Krnacudukauma ce Uuenv MakCuMmuaupaHe Ha
optoroHanHocTtTta. Kputepuute ca o006sicHeHM noapobGHO, OadeHn ca
npyMepu 3a CblUeCTBYyBallM pelleHMs W JafeHuTte npumepun ca
KnacudguumnpaHm cboTBeTHO. NpeanoxeHaTta knacuukaums € ¢ oTBopeHa
CTPYKTypa, Taka 4ye Moxe necHo ga 6bae paswwupeHa. Obnactta Ha
NPUNOXeHNe Ha Knacugukaumsita € B WHXEHEePHOTO NpoeKkTupaHe, 3a
nogrnomaraHe Ha paHHWTE eTanu Ha NpoeKTMpaHe, Korato ce M3BbpLuBaT
nasapHu NpoyyBaHus, Cb3gaBaHe Ha CNUCHK C U3UCKBAHWUS U reHepupaHe
Ha NOENHN peLueHuns.

rz7.8

Malakov I., Zaharinov V. Classification and Mathematical Models of the
Problems for Size Ranges Optimization of Technical Products (2023) 33rd
International Scientific Symposium Metrology and Metrology Assurance,
MMA 2023, DOI: 10.1109/MMA59144.2023.10317933

Pe3rome: PasrnegaHa e hopmynupoBkaTa Ha 3agadyarta 3a onTuMmnanpaHe
Ha pa3MepHN pefoBe Ha TexHu4eckn msgenus. EgMH OoT Hamn-BaxHuTe U
CMOXHW eTanu npu pellaBaHeTO Ha 3ajadata € wu3rpaxgaHeTo Ha
MaTeMaTM4eckn Mopen, MNOoCnegHuAT WM3NCKBa OT M3cregoBaTenute He
camMoO 3aabnboyeHn MO3HaHUSA, CBBbP3aHU C KOHKPETHaTa WHXEeHepHa
obnacT, HO U CBbpP3aHN C TEKYLMS MHXEHEepPEeH MaTeMaTuyecku anapar.
MPpOTMBHO Ha BaXHOCTTA Ha TO3M eTan, Ha Hero ca MNOCBETEHM
OTHOCUTENHO Manbk Opon nybnukaumn. U3BecTHUTe Knacudumkaumm u
MaTeMaTMyeCcKn MOAENN He OTYMTaT BCUYKM XapaKTepPHW OCOBEHOCTM Ha
3agjavaTa, KOeTo BOAW A0 TPYAHOCTU MpU M3rpaKaaHeTo Ha adeKBaTHU
MaTemMatmyeckm wmogenu. 3a npeoponsiBaHe Ha Te3u npobrnemun e
npeanoxeHa knacupukaumsa Ha 3agayunte 3a oNTUMU3MpaHe Ha pasMepHU
pegoBe Bb3 OCHOBa Ha u3bpaHu wHamkatopu. Ha ©Gasata Ha
npeanoxeHaTta Knacudpukaums ca paspaboTeHun CTaHAapTHU
MaTematmyeckn mogenun. CneumnanHo BHUMaHWE ce obpblia Ha 3agayn C
MHOro napameTpu.

rz.9

Nikolov S., Dimitrova R., Malakov I., Zaharinov V. Using the quality
function deployment method in the design of die casting cells (2023) Annals
of DAAAM and Proceedings of the International DAAAM Symposium, 34
(1), pp. 312 — 319, DOI: 10.2507/34th.daaam.proceedings.041




Pestome: HacTtosawara paboTta npegnara 4pes nsnonssaHe Ha MeToda 3a
pasrpbliaHe Ha dQyHkumMsaTa Ha kadectBo (QFD) pa ce otyetar
N3NCKBaHMATA Ha KNIMEHTa Npy NPOEKTUPAHETO Ha cneunanmampaHn KneTkm
3a neeHe nop HandraHe. lNpeanoxeHWAT MeTo4 AaBa Bb3MOXHOCT 3a
OLeHKa Ha MW3UCKBaAHWATA Ha KIMEHTa, CBbP3aHM CbC CTeneHTa Ha
aBToMaTM3aumda, napameTpute Ha paboTa M LeHaTa Ha MnpoekTupaHaTa
knetka. OTyMTankmn cneundukata Ha MalIMHHOTO feeHe, ca pa3paboTeHun
ase QFD matpuum 1 ca onpeaeneHn ekcnepTHUTE oueHKU, Heobxoanmm 3a
TAXHOTO Wu3nonaeaHe. [lpunaraHeTo Ha MeToga MNO3BOSsIBA MNPELU3HO
AevHMpaHe Ha MpPOEKTHOTO 3ajaHMe W HamansiBaHe Ha pwucka oT
3HAYUTENHN NPOMEHN B KOHCTPYKUMSTA Ha KneTkaTa Ha No-KbCHM eTann oT
NPOEKTUPAHETO N CBbP3aHMTE C TOBa Pa3XoaMu.

r7.10

Zaharinov V., Malakov |., Hasansabri H. Choosing an optimal structural
variant of a basic size for a size range of modules (2023) Annals of DAAAM
and Proceedings of the International DAAAM Symposium, 34 (1), pp. 62 —
71, DOI: 10.2507/34th.daaam.proceedings.009

Pe3tome: B HacTosiLaTa cTatus ce pasrnexaa peleHneTo Ha 3agadyaTa 3a
n3bop Ha onTMMarneH CTPYKTYpeH BapuaHT Ha 0asuceH pasmep 3a
pasMepeH pe OT MOAYNW 3a 3aABWXBaHe Ha aBTOMAaTUYHM Nib3rawy ce
BpatTn. 3a uenTa ca aHanuavpaHm HeobxooMmuTe napamMeTpu Ha
OBMXXEHMEe Ha BpaTtuTe W TexHuTe pasmepu KM Maca. WsrpageHa e
hbyHKUMOHaNHa CTpyKTypa Ha mogyna u ca pa3paboTeHn anTepHaTuMBHU
BapuaHTX Ha YCTPOWCTBA 3a M3NbJfIHEHME Ha Bcsaka pyHKumsi. HabopbT OT
Bb3MOXHW CTPYKTYpPHM BapuvaHTM € KOHCTpyMpaH C orfej Ha
CbBMECTUMOCTTa Mexay ycTpoucTtBaTa. dopmynupaHa e 3agayata 3a
n3bop Ha onTMManeH CTPYKTypeH BapuaHT. Bb3 ocHOBa Ha aHanu3 Ha
n3ncKkBaHMATa KbM Mogyna ca u3bpaHM KpuTepum 3a OueHKa Ha
KOHCTPYKTUBHUTE BapuaHTWU M orpaHnyveHus. MsrpageH e matemaTndecku
Mogen Ha 3ajadata 3a m3bop Ha onTumaneH CTpykTypeH BapuaHT. C
nomowita Ha paspaboteHn anroputMn n codpTyep, dopmynupaHarta
3afaya 3a MHOrokpuTepuanHa onTuMmM3aumnsi € peLleHa, KakTo npyu egHaKkeu
uenesn yHKUUK, Taka U NpU pasnmyeH NPUOPUTET Ha HAKOM OT THX, C uen
oboraTaBaHe Ha Bb3MOXHOCTUTE Ha B3eMallMs pelleHne Aa Hamupa
MapeTo onTUManHW peLleHns, KoUTo Han-gobpe OTroBapAT Ha HeroBuTe
N3NCKBAHMSA N OrPaHNYEHUS.




I 8. HayuyHn nybnukaumm B HepedhepupaHM u3gaHUA C Hay4yHO peLieH3upaHe
WU B pefakTUpaHu KONIeKTUBHU TpyaoBe

Ne Bubnuorpadcka cnpaBka n pestome

rs8.1 Manakos, W., 3axapuHoB, B., 'eoprues, I. KomntioTbpHO nognomorHat
n3bop Ha onTMMmaneH CTPYKTYpeH BapuaHT Ha cucTema 3a aBTOMaTU4HO
3axpaHBaHe Ha ekctpygep (2010) HayyHun wusBectns Ha HTC no
MawumHocTtpoeHe, Tom XVIII, 6pon 2, ctp. 83-91, bbwnrapua, N3gatencTtso
Ha TY-Codwms, ISBN 1310-3946

Peslome: B HacTosiwmst pOoknag e pasrnegaHo MNpUNoXeHUeTo Ha
pa3paboTeHa nporpamMa 3a u3bop Ha onTUManeH CTPYKTYpPeH BapuaHT Ha
cucTema 3a aBTOMaTMYHO 3axpaHBaHe Ha eKCTpyaep Npu NPon3BoACTBO Ha
anymvHuesn npocdunu. MNpyu NOCTPOEHO MHOXECTBO Ha CTPYKTYpHUTE
BapuaHTW, npeactaBeHo nopg dopmarta Ha MpeXxoB MoAer, M 3agafeHu
N3UCKBaHUS " orpaHu4eHus KbM TEXHUKO-UKOHOMUYECKUTE
XapakTepUCTUKM Ha cucTemata oOT Bb3noxuTens ca npeanoxeHu
afekBaTHU MaTemaTudeckn mopenu. Pesyntatute oT onTuMuMsauusita ca
M3nNon3eaHu npu peanusauusita Ha aBToOMaTu3MpaHaTa cucTema B
ycnosusiTa Ha Bbanoxutens.

8.2 Manakos, WM., 3axapuHoB, B. KomnioTbpHO nognomorHat wu3bop Ha
ONTUManeH CTPYKTYPEH BapuaHT Ha aBTOMaTU3MpaHu CUCTEMM 3a MOHTaX
(2010) MawurHoOCTpOEHE N MaLIMHO3HaHWe, 6pon 2, cTp. 22-27, bbvnrapus,
BapHa, N3pgaTtenctBo Ha TexHudeckn yHuBepcuteT - BapHa, ISSN 1312-
8612

Pestome: B goknaga ca npefcraBeHu pesyntatute ot pa3paboTBaHeTo Ha
npunoxeH codTyep 3a mM3bop Ha onTUMarneH CTPYKTYpeH BapwuaHT npu
NpOEKTUpaHe Ha aBTOMaTU3MpPaHUW CUCTEMU 3a MOHTax. [lporpamarta
Nno3BOMisiIBa pellaBaHe Ha eAHOKpUTEepuanHu ONTUMU3AUMOHHM 3a4aun Ha
ANCKPETHOTO  cenapabenHo  nporpamMmpaHe  4ype3  MeToda  Ha
nocrnefoBaTeNHUA aHanM3 Ha BapuaHTM 3@ HACOYEeHO TbpCeHe Ha
ONTUMAanNHOTO peLUeHMe.

NMocoyeHn ca pesdynTaTu OT TeCTBaHe Ha nporpamMaTa, KOMTO fnokasBaT
HenHaTa paboTocnoCcobHOCT N e(PEKTUBHOCT.

rs.3 Manakos, W., 3axapuHoB, B. ANropuTMn4HO 1 NnporpaMmHO ocurypsisaHe Ha
AEKOMMO3MpaHeToO Ha MPEXOoBM MOAENM NPWU ONTUMKU3ALMA Ha CTPyKTypaTta
Ha TexHuyeckn cuctemm (2011) HayyHn wusBectma Ha HTC no
MalunHocTpoeHe, Tom XIX, 6pon 4, cTp. 22-27, bbnrapus, 3gatencrtBo Ha
TY-Codus, ISSN 1310-3946

Pe3rome: B Hactoawma pgoknag ca npeacraBeHun pesynrtatute ot
anropuTMMYHO M NPOrpamMHO OCUrypsiBaHE Ha 3agadarta 3a LeKoMno3upaHe
Ha MpPEXOBM MOAENN Ha MHOXECTBOTO Ha Bb3MOXHUTE CTPYKTYPHU
BapvaHTu npu n3bop Ha onTMManeH BapuMaHT Ha TEXHUYECKN CUCTEMM.
XapaktepHa 0cCOBEHOCT Ha Te3an MOAEeNnn €  HanmuMyuneTo  Ha
NONNMYHKUMOHANHN  YCTPOWCTBa n Ha  orpaHnyYeHus BbpPXYy
CbBMECTMMOCTTA MeXOy e€eneMeHTapHUTE YCTPOWCTBA, W3NMbIIHSABALUM




YacTnyHuTe beHKLI,I/II/I Ha cucremarta.

rs.4

Manakos, W., 3axapuHoB, B. /1360p Ha onTumaneH CTPyKTypeH BapuaHT
Ha cuctema 3a MNPOM3BOACTBO Ha dacagHu naHenu (2015) HaydHm
nseectms Ha HTC no MawwuHoctpoeHe, Tom XXIII, 6pon 9, cTp. 78-85,
Bvnrapus, Nagatencteo Ha TY-Codms, ISSN 1310-3946

Pe3lome: B HacTtosiwarta ctatus e pasrfnegaH ms3bopbT Ha onTuManeH
CTPYKTYPEH BapuaHT Ha cucTema 3a M3paboTBaHe Ha OBafHW Npope3un B
pbba Ha NNOYM OT eCTeCcTBEeH KaMbK MM kKepamuka. PasrnegaHu ca
OCHOBHW U3NCKBAHUA KbM acagHMTe OONUUOBKKW, W3rpaxgaHm oT
dacagHM naHenm OoT eCTeCTBEH KaMbK, W € M3NoXeHa MocTaHoBKaTa Ha
3agadvata. dopmynupaHuM ca OrpaHuUyYuMTENHW YCNOoBUA WU KpUTepun 3a
OUEHKa, OT4YMTaWM  U3BNCKBAHMATA HA  KOHKPETEH  Bb3MOXUTEN.
PaspaboteHa e (yHKUMOHaNHa CTpPykTypa Ha cuctematra W ca
pa3paboTeHn BapuaHTM MU3NbIHABAWM OTAENHUTE YaCcTUYHU OYHKLUK.
[MocTpoeH e MpexoB MoAes, onucealy, BPb3KUTE Mexay YyCcTpoucTBaTta
M3NbNHABALLN  OTAENHUTE  YACTUYHM  (PYHKUMM, W € TMOCTPOEH
MaTtemaTuyecku Mogen Ha 3agadata. HanpaBeH e aHanu3 Ha nonyveHuTe
pesyntaTu.

rsa.5

Malakov, I., Zaharinov, V., Dinev, G. Decision Making Support System for
Multicriteria Discrete Optimization of Technical Products (2016) Applied
Mechanics and Materials, Vol. 841, pp. 53-58, Trans Tech Publications
Ltd. https://doi.org/10.4028/www.scientific.net/amm.841.53

Pesiome: CrtatusaATa npeactaBs cuctema 3a rnogrioMaraHe B3eMaHeTo Ha
pelleHna 3a M300p Ha onTMManeH BapuaHT Ha TEeXHUYEeCKU MPOAYKTU.
dopmynupaHa e 3agayata U ca Oo4YepTaHu HEWHUTE XapaKTepUCTUKMU.
CuctemaTa 3a noAnoMaraHe Ha B3eMaHeTO Ha pelleHus npunara
pasnuyHu anpobupaHu MeToaM 3a pellaBaHe Ha hopMynvpaHaTta 3agavda.
Bb3amoXHOCTUTE Ha cucTemata ca pasvpeHM C  YCbBbpLUEHCTBaH
anroputbM, 6GasvpaH Ha ONTMMU3aUUs Ha KONOHUW OT MpaBKu, W
WHTerpupaH Kato nporpameH Modyn B cucTemarta 3a noarnoMaraHe Ha
B3EMaHeTO Ha pelwleHusi. PellaBa ce npumepHa 3agaya, nokasBalla 4acT
OT Bb3MOXXHOCTUTE Ha cucTeMaTta U UHTerpupaHus anropuTbM.

8.6

Manakos, W., 3axapuHoB, B. WM306op Ha ontumaneH BapuaHT Ha
MexaTpPOHEH MPOAYKT B YCMoBMSATA Ha pUCK U HeonpegeneHocT (2016)
HayyHn wmnssectns Ha HTC no MawwuHocTpoeHe, Gpon 14, ctp. 16-25,
Bvnrapus, ISBN 1310-3946

Pesome: [oknagbT pasrnexga u3bopa Ha onTuManeH BapuaHT Ha
MexaTpOHEeH MpPOAYKT B YCMOBUATA Ha PUCK W HeonpeaereHocT.
dopmynupaHa e nocTaHoOBKata Ha 3agayata W € npennoxeH
MaTeMaTuMyecKn Mofern 3a HeMHOTO pellaBaHe, Korato HeonpegerneHocTTa
e 3aJajeHa ype3 CbCTOSHUATA Ha oKonHaTta cpega. CucremaTnsnpaHmu ca
pasfiMyHN KpUTEPUU 3a B3eMaHe Ha pelleHne B YCroBUSATa Ha PUCK U
HeonpegeneHocT. [NpegnoxeH e anropuTbMm 3a m3bop Ha onTuManeH
BapMaHT Ha MexaTpOHEeH nNpPoAYKT B  yCnoBuATa Ha pPUCK ¢
HeonpegeneHocT. PelweHa e npumepHa 3ajada C npeacraBeHus




anropuTbM Ype3 npunaraHe Ha pasnuYHn KpUTepuu 3a B3emaHe Ha
pelleHue.

r8.7

Malakov, I., Zaharinov, V. Optimization of Size Ranges of Technical
Products. (2016) Applied Mechanics and Materials, 859, pp. 194-203, DOI:
10.4028/www.scientific.net/AMM.859.194.

Pe3slome: B craTuaTa e npeacraBeHa nocTaHOBKa Ha 3agadarta 3a Usbop
Ha oNTUManeH pasmepeH pen Ha TeXHUYECKU U3enus U MaTemMaTuyecku
Moflen 3a pellaBaHeTo Ha BbhnpocHaTa 3agadya. OcobeHo BHMMaHue ce
obpblla Ha HayMHUTE 3a 3a[0BONIIBaHE Ha BWOOBETE TbPCEHe Ha
eneMeHTUTe Ha pasmepHuUTe pegose. MpeanoxeHn ca ABa Ha4YnHa 1 Te ca
bopmanuavpaHm Kato OrpaHWYEHUss B MatemaTudecku  Mogern.
MpeanoxeHn ca meToau 3a pellaBaHe Ha 3adavaTa B CbOTBETCTBUE C
n3bpaHNs HauvH 3a 3a40BONsBaHE Ha TbPCEHETO U e paspaboTeH
anroputbM. MeToauTe 1 anropuTbMbT ce anpobupaT ypes peluaBaHe Ha
KOHKpETHa 3agauva.

rs.s

Kapoe, H., 3axapuHoB, B. [lpoekTMpaHe Ha uudpoOBO YynpaBnsBaHa
nosuumoHMpalla cuctema 3a rpacpuka (2017) bBvbnrapcko cnvcaHue 3a
NHXEHepHO npoekTupaHe, 6pon 34, ctp. 23-30, bbnrapusa, Msgatencteo
Ha TY-Codwms, ISSN 1313-7530

Pe3tome: B HacToswms poknag e npenctaBeHO MNPOEKTUpaHETo Ha
nosvumoHMpalla cuctema 3a rpadmka € UudpoBO  yrnpasfeHue.
M3non3BaHnAT npouec 3a MpOeKTUpaHe Cce OCHOBaBa Ha CUCTEMHUSA
noaxop 3a MHXeHepHO npoekTupaHe. NpeacraBeHn ca OCHOBHUTE basmn Ha
paspaboTka: paspaboTBaHe Ha CAUCbK C  W3UCKBAHWUS, WOEWHO
NpOeKTUpaHe, NPOEKTMPaHEe Ha KOHCTPYKTUBHO peLleHne u AeTansnHo
npoektupaHe. CnMCbKbT C U3NCKBaHMA € pa3paboTeH Ha OCHoBaTa Ha
npoyyBaHe Ha nasapa W MnpoyyBaHe Ha naTteHTU. PaspaboTeHa e
dyHKUMOHaNHa CTPyKTypa, Cb3dafdeH € CNUCbK CbC crneuudukaumm m ca
PasKpUTU BPB3KUTE MeXOy WM3NCKBaHMSA M crneumdurkaumm ypes Kblia Ha
KayecTBo. Pa3paboTeHO € MHOXEeCTBO Ha Bb3MOXHWUTE CTPYKTYPHU
BapvaHTM 1 e u3bpaH onTuManeH MNo OnpedeneHn KpUTepum BapUaHT.
N3rotBeHn ca Mogenu Ha MNpOCTPaHCTBEHOTO pPasnorfioXeHue Ha
KOMMOHEHTUTE Ha M3bpaHOTO peLleHne M ca HanpaBeHU YepTexu 3a
npon3BoACTBO. B gonbnHeHne KkbM KOHCTPYKTMBHATA YacT, € paspaboTeHa
cucTemMa 3a yrnpasfieHMe W NporpamMHO OcuUrypsiBaHe, MO3BOMSBALLO
NecHOTO npenporpamMpaHe Ha cuctemaTta. [lpousBedeH e HanbiHO
yHKUMOHMPALL NPOTOTWUM, CRYXeL, 3a npoBepka Ha paspaboTeHaTa
KOHCTPYKLMSA, yNpaBreHne 1 NporpamMmHoO ocuUrypsiBaHe.

rs.o

Zaharinov, V. CAD reconstruction after topology optimization, an approach
with sections (2018) MawunHocTpoeHe n mawwmnHo3HaHme, Tom Xlll, 6pon 1,
ctp. 3-7, bvnrapus, ISSN 1312-8612

Pe3stome: Cratuarta npegcrtasa nogxon 3a CAD pekoHcTpykuma Ha 3D
MOZEenn, YMeTo NPOCTPaAHCTBO 3a NpoekTuMpaHe e geduHupaHo B 6asnpaH
Ha wuctopua CAD codTyep M NPOMEHEHO 4pe3 OnTUMU3auMs Ha
TononoruaTa. lMogxogbT Ce OCHOBaBa Ha MpecuyaHe Ha paBHMHA C




reomMeTpuaTa, MonyYyeHa upes TOronornyHa onTumMusauus. PaBHuHaTa
crenBa npeaBapuTenHoO 3aJadeHa TpaekTopus, npecuda Moaena Ha
pasnuUYHN MecTa U ce [ABWXKW Mo TpaekTopusaTa C npeaBapuTenHo
3afafeHa cTbnka. 3a cb3gaBaHe Ha HanpasnssallaTa TpaekTopus ce
n3nonasaT npecuyaHuss no Tpu NepneHauKynsapHU ocu. 3a TecTBaHe ca
U3MNOM3BaHM TPU pasnU4YHK Modena W pesyntaTute, MONyyYeHu OT Tesu
TecToBe, ca npeacTtaBeHn UM obcbaeHun. WM3paboTeHn ca  4acTUYHK
PEKOHCTPYKLIMM Ha MOoaenuTe.

r8.10

"eoprues, I"., Manakos, ., 3axapuHoB, B. 1136op Ha onTumaneH BapnaHT
Ha caHuTapHa ckoba c eguH BuHT (2018) MawwnHOCTpoEHE U
MaLumHo3HaHue, Tom Xlll, 6pon 1, ctp. 3-7, bbvnrapus, ISSN 1312-8612

Pe3lome: B Hactodwma Tpya ca nokasaHu pesyntatute oT u3bopa Ha
ONTUManeH BapuvaHT Ha KOHCTPYKUMSTA Ha caHuTapHa ckoba 3a Tpbbwu,
Hamupalla npunoXxXeHne npu usrpaxgaHe Ha TpbOHW WHCTanauum B
XUNULLHW, NPOMULLMEHU, aaMUHUCTpPATUBHM M Ap. obektn. 3a uenta e
pa3paboTeHO MHOXECTBOTO Ha Bb3MOXHUTE BapuaHTW Ha u3genveto. Ha
OCHOBaTa Ha W3UCKBAHUSTA Ha Bb3NOXUTENSA ca onpeaeneHn KputepuuTe
3a OLeHKa 1 e NOCTPOEeH MaTteMaTuyeckn Mogern Ha 3agjadaTa 3a nsbop Ha
onTumaneH BapuaHT. OnpegeneHn ca  TEXHUKO-UKOHOMMUYECKUTE
nokasaTtenu Ha anTepHaTMBHUTE YCTPOWCTBA, M3NbIIHABALWM YaCTUYHUTE
dyHkuMn Ha ckobaTta. Ypes paspaboTeH nporpameH nNpoOAykT 3a
MHOroKpuTepmanHa onTMMmmn3aumsi € HaMepeHo eqPeKTUBHOTO peLLeHne npu
3agageH npuoputeT Ha uenesute yHkumn. N3paboteHn ca usmyeckm
npoToTUNM Ha ckobarta, KOMTO Cca Wu3NUTaHM B crneynanumsnpaHa
nabopatopysi M € YCTaHOBEHO CbOTBETCTBMETO WM Ha OCHOBHUTE
dYHKUMOHANHM n3nckeaHna. 3bpaHuaT BapuaHT Ha caHuTapHaTta ckoba
3a TpbbM e BKAWYEH B NPOM3BOACTBEHAaTa JiMCTa Ha M3BECTHa

MexayHapogHa upma.

r8.11

Manakos, W., 3axapuHoB, B., LleHoB, B. AHanu3 Ha 4yBCTBUTENHOCTTA Ha
ONTUManHus pasMmepeH pen Ha usgenve "roekas kaben" (2018) bvnrapcko
cnncaHne 3a MHXeHEepPHOo npoekTupaHe, 6pon 35, ctp. 15-26, bvnrapus,
N3patencTteo Ha TY-Codma, ISSN 1313-7530

Peslome: Hactoswara pabota npeacraBa pes3yntatute OT M3BBLPLUEHO
n3cnegBaHe Ha YyBCTBUTENHOCT Ha peLeHMeTo Ha 3ajadya  3a
ONTUMM3aLMA Ha pasMepeH pea Ha KOHKpeTHO uagenve ,[bBkaB kaben”.
3a uenTta onTMMM3aUMOHHATa 3ajaya € pelleHa 3a pasfiMyHU CTOMHOCTU
Ha n3bpaHu napamMeTpu Ha mMaTemMaTUdeckus Mogen, npu 3anasBaHe Ha
OCTaHanuMTe napamMeTpu, WU € OnpeaesieHO TSAXHOTO BIUSIHUE BBPXY
ONTUMAanNHOTO  pelweHne. AHanu3bT Ha YyBCTBUTENHOCTTA € OT
CbLLECTBEHO 3HA4YeHMe 3a MpakTukaTa U e eguH OT BaXHUTe eTanu Ha
noaxon 3a uarpaxgaHe Ha onTumariHuM pasmepHU peaoBe.




I 9. MNyénukyBaHa rnaBa oT KONekTUBHa MOHorpadus

Ne

Bubnuorpacdcka cnpaBka n pesrome

raA

Yakbpcku, ., Manakos, W., Hewkos, T., Oumutpos, J1., Munywes, M.,
®dunun, &., lMetpos, ., 3axapuHoB, B., Tomos, 1., lNeopruesa, B.,
Knoukos, J1., Hukonos, C., OumutpoBa, P., bbuBapos, A., I?Iop,an, n.,
Bakapencka, T., [Oamanos, [. MetogM 3a MHOrokputepuanHa
onTMMM3aLMsi, OCHOBaHM Ha CTOXacTW4Ha npouenypa 3a TbpceHe Ha
peweHne (2015) B KomnnekcHa aBTomMaTM3auma Ha OUCKPETHOTO
npoun3soacTeo, cTp. 109-128, TexHnyeckn yHuBepcutet Codus, ISBN 978-
619-167-153-3

Pe3rome: B rnaeata ca pasrnegaHn MeToguM 3a MHOrokputepuasrHa
ONTUMM3ALMA OCHOBaHM Ha CTOXaCTM4yHa (C eNeMeHTU Ha Cry4yanHocCT)
npouegypa 3a TbpCceHe Ha pelleHve. POKYyCbT € Bbpxy 3ajadnte 3a
ONTUMM3aLMSA, Bb3HMKBALLM B MpoLeca Ha MpoeKkTUpaHe Ha TeXHUYECKM
CUCTEMU M B YaCTHOCT ONTUMM3ALMSA Ha TSXHATa CTPYKTypa (B CMUCHIA Ha
n3bop Ha rpagMBHU KOMMNOHEHTW). PasrnegaHn ca Wwect onTUMU3aunOHHN
MeToda: reHeTUYHU anropuTMu, CUMYNUPAHO KarnsiBaHe, anroputMn Ha
MpaBKW, anropuTMu Ha N4Yenu, posik OT YacTULM N XapMOHUYHO TbpPCEHE.
3a BCekM MeToL Cca pasrfnefaHu CbLHOCTTa Ha MeToga, u3bopa Ha
napameTpu, NpUnoXHW pas3paboTkn B cneuuwanuavpaHaTa nutepartypa u
pasHOBMOHOCTM M nNpunoxeHne. HanpaBeHo e o0600weHne Ha
npegumcTeaTa M HegocTaTbUUTE Ha MeToauTe 3a MHOrokpuTepuanHa
ONTUMM3aLMA OCHOBaHM Ha CTOXacTU4Ha npouedypa 3a TbpCeHe Ha
peLueHme.
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GROUP C

C 3. Habilitation work - monograph

Ne Bibliographic reference

C 3.1 | Zaharinov, V. (2024) An approach for the automated creation of 3D
parametric models with a build history from non-parametric 3D models
without a build history. Sofia: Softtrade. ISBN 9789543342716

GROUP D
D 7. Scientific publications in journals that are referenced and indexed in
world-renowned scientific information databases

Ne Bibliographic reference and abstract

D 7.1 | Malakov, I., Georgiev, T., Zaharinov, V., Tzokev, A., Tzenov, V., Demand
Modeling for the Optimization of Size Ranges (2015) Annals of DAAAM and
Proceedings of the International DAAAM Symposium, pp. 435-444, DOI:
10.2507/26th.daaam.proceedings.058

Pestome: This article deals with an approach for demand modeling when
designing size ranges of technical products. The proposed modeling
approach is a stage of the size ranges optimization problem, and by it
information can be obtained regarding the requested sizes and their
respective quantities (demand). The approach is comprised of four main
stages-market segmentation and choice of potential customers, collecting
demand data, description and processing of the collected data, and
determination of a demand model. The approach is applied for the demand
modeling of a particular product - pneumatic modules for linear motion. In
the analysis of the market research data the procedures of principle
component analysis, factor analysis and regression by principal
components are used. The study is carried out in the environment of
STATGRAPHICS and SPSS.

D 7.2 | Zaharinov, V., Malakov, |. Determining the influence of model parameters
on the choosing of an optimal size range of the product “pipe clamp” (2019)
Annals of DAAAM and Proceedings of the International DAAAM
Symposium, 30 (1), pp. 324-333, DOLl:
10.2507/30th.daaam.proceedings.043

SJR 0,245 for 2019

Pe3tome: The paper presents the results from a study on the influence of
some parameters of a developed mathematical model, on the solution of
the problem for size range optimization of the product “Pipe clamp”. The
optimal solution is found using a known method and developed recurrent
relations. For determining the influence of chosen model parameters, the
optimization problem is solved for different values of the same while
keeping the values of the other parameters constant. An assessment is
made regarding the influence of the studied parameters on the optimal




solution. The information obtained shows which are the most important
model parameters, for which the most accurate data must be gathered.
This would allow less resources to be spent for determining the values of
the rest of the mathematical model’'s parameters. The presented study is
one of the important stages of the design approach for developing optimal
size ranges. The proposed approach can be used as a tool for the design
of product family.

D73

Zaharinov, V., Malakov, l., Nikolov, S., Dimitrova, R., Stambolov, G.
Classification of parts used in mechatronic products and produced by
permanent-mold casting methods (2020) IOP Conference Series: Materials
Science and Engineering, 878 (1), art. no. 012063, DOI: 10.1088/1757-
899X/878/1/012063

Q3, SJR 0,249 for 2021

Pe3tome: The paper presents the results from a research on parts used in
mechatronic products and produced by the permanent-mold casting
methods of gravity die casting and die casting. An overview and analysis of
different definitions for mechatronic systems and examples of mechatronic
products is made. As a result, a new definition for a mechatronic product is
proposed. Various classifications of mechatronic products are analysed and
deemed too general for the purposes of the current research. Permanent-
mold casting methods are analysed and their advantages and
disadvantages are pointed out. Arguments as to why these methods are
suitable for producing mechatronic product parts are given. Based on the
proposed definition for mechatronic product, the analysed classifications,
and the overview of the permanent-mold casting methods a new
classification is proposed. The classification is used for classifying
permanent-mold cast parts used in mechatronic products. The parts are
classified in six groups with regard to their application in the mechatronic
product. In addition, the classification gives information regarding
permanent-mold casting method used, material, and mechatronic product
that includes the part.

D74

Zaharinov, V., Malakov, l., Nikolov, S., Dimitrova, R., Stambolov, G.
Choosing an optimal size range of pneumatically actuated linear modules
for sprayer robots (2020) Annals of DAAAM and Proceedings of the
International DAAAM Symposium, 31 (1), pp. 159 - 167, DOIL:
10.2507/31st.daaam.proceedings.021

SJR 0,253 for 2020

Pe3tome: The paper presents results from the application of an approach
for choosing an optimal size range of the product "Pneumatically actuated
linear module”. The application of the sizes in the size range is for realizing
the vertical linear motion of die casting sprayer robots. The product is
suitable for size range optimization, because each product type brings
considerable production costs, and reducing the variety, and the related
lowering of costs, would lead to a significant effect. A market research is
carried out, an optimality criterion is chosen, and a mathematical model of




the problem is proposed. The model accounts for a specific feature of the
problem - each module can be applied only to a certain range of die casting
machines built upon the locking force of the machine. On the basis of a
known optimization method a recurrent dependency is used. The latter is
used for calculation of the objective function, and in the application software
used for solving the problem. The proposed approach is universal, and can
be used for size range optimization of other products, after building the
particular demand and costs models.

D75

Nikolov, S., Dimitrova, R., Malakov, I., Zaharinov, V., Stambolov, G.
Generalized assessment of the technical parameters of industrial robots for
extraction of castings from high-pressure casting machines (2022) AIP
Conference Proceedings, 2449, art. no. 020017, DOI: 10.1063/5.0090657

Q4, SJR 0,164 for 2022

Pe3tome: The article discusses some problems related to the automation of
high-pressure casting machines in the production of parts of aluminum and
its alloys. The possibilities for use of industrial robots in automation of the
work of high-pressure casting machines are defined. A system for
generalized assessment of the technical characteristics of industrial robots
used for extraction of castings from high-pressure casting machines has
been developed. Recommendations for using the created system are
given.

D7.6

Malakov, I., Zaharinov, V., Nikolov, S., Dimitrova, R., Stambolov, G.
Determining the influence of Model parameters on the choosing of an
optimal Size Range of pneumatically actuated linear Modules for sprayer
Robots (2022) Annals of DAAAM and Proceedings of the International
DAAAM Symposium, 33 (D), pp. 105 - 114, DOLl:
10.2507/33rd.daaam.proceedings.016

Pe3tome: The paper presents results from a sensitivity analysis on the
solution of the problem for size range optimization of pneumatically
actuated linear modules. To that end, the optimization problem is solved for
different values of chosen parameters included in the mathematical model
of the problem, while keeping the values of the other parameters constant.
An assessment is made regarding the influence of the studied parameters
on the optimal solution. Sensitivity analysis (also called post-optimal
analysis) is of a substantial practical significance, and is one of the
important stages of an approach for designing optimal size ranges.

D7.7

Zaharinov, V., Hasansabri, H., Malakov, I. Classification of Automatic
Doors (2022) Annals of DAAAM and Proceedings of the International
DAAAM Symposium, 33 (), pp. 115 - 122, DOI:
10.2507/33rd.daaam.proceedings.017

Pe3tome: The present paper proposes a classification of automatic doors. It
includes research on automatic doors, that are used in different application
areas. The classification is composed of six classification criteria, each
having further branching, forming a tree-like hierarchy. In the definition of




the classification criteria, an aim at maximizing orthogonality is sought. The
criteria are explained in detail, examples of existing solutions are given and
classified according to the criteria. The proposed classification is with an
open structure, so it can be easily extended. The application area of the
classification is in engineering design, aiding in the early stages of design,
when market research, requirements list creation and concept generation
are carried out.

D78

Malakov I., Zaharinov V. Classification and Mathematical Models of the
Problems for Size Ranges Optimization of Technical Products (2023) 33rd
International Scientific Symposium Metrology and Metrology Assurance,
MMA 2023, DOI: 10.1109/MMA59144.2023.10317933

Pestome: The formulation of the problem for size ranges optimization of
technical products is considered. One of the most important and complex
stages while solving the problem, is building a mathematical model, the
latter requires from the researchers, not only deep knowledge related to the
particular engineering field, but also related to the current engineering
mathematical apparatus. Contrary to this stage's importance, relatively
small number of publications are devoted to it. The known classifications
and mathematical models do not take into account all characteristic special
features of the problem, which leads to difficulties when building adequate
mathematical models. For overcoming these issues, a classification of the
problems for size ranges optimization is proposed based on selected
indicators. On the basis of the proposed classification, standard
mathematical models are developed. Special attention is put on problems
with many parameters.

D79

Nikolov S., Dimitrova R., Malakov I., Zaharinov V. Using the quality
function deployment method in the design of die casting cells (2023) Annals
of DAAAM and Proceedings of the International DAAAM Symposium, 34
(1), pp. 312 — 319, DOI: 10.2507/34th.daaam.proceedings.041

Pe3tome: The present work proposes, by using the Quality Function
Deployment (QFD) method, to account for customer requirements in the
design of specialized cells for die casting. The proposed method allows for
the evaluation of the client's requirements related to the degree of
automation, working parameters, and the cost of the designed cell.
Considering the specifics of machine casting, two QFD matrices have been
developed and the expert evaluations necessary for their use have been
determined. Application of the method allows precise definition of the
design assignment and reduction of the risk of significant changes in the
cell construction at later stages of the design and related costs.

D 7.10

Zaharinov V., Malakov |., Hasansabri H. Choosing an optimal structural
variant of a basic size for a size range of modules (2023) Annals of DAAAM
and Proceedings of the International DAAAM Symposium, 34 (1), pp. 62 —
71, DOI: 10.2507/34th.daaam.proceedings.009

Pe3stome: In the present article the solution of the problem for choosing an
optimal structural variant of a basic size of a size range of modules for




driving automatic sliding doors is considered. For this purpose, the
necessary parameters of the movement of the doors and their dimensions
and mass are analysed. A functional structure of the module is built and
alternative device variants are developed for the implementation of each
function. The set of possible structural variants is constructed with
compatibility between devices in mind. The problem of choosing the optimal
structural variant is formulated. Based on an analysis of the requirements
for the module, criteria for evaluating the structural variants and constraints
are selected. A mathematical model of the problem for choosing an optimal
structural variant is built. By means of algorithmic and software support, the
formulated multi-criteria optimization problem is solved both with equal
objective functions and also with different priority of some of them, with the
aim of enriching the possibilities of the decision maker to find Pareto
optimal solutions that best meet its requirements and limitations.




D 8. Scientific publications in non-refereed peer-reviewed journals or edited
collective works

Ne Bibliographic reference and abstract

D 8.1 | Malakov, I., Zaharinov, V., Georgiev, G. Computer-aided choosing of an
optimal structural variant of an automatic extruder feeding system (2010)
Scientific notices of NTS on Mechanical Engineering, volume XVIII, issue 2,
pp. 83-91, Bulgaria, Publishing house of TU-Sofia, ISBN 1310-3946

Abstract: This report examines the application of a developed software for
choosing the optimal structural variant of an extruder automatic feeding
system in the production of aluminum profiles. When a set of structural
variants is built, presented in the form of a network model, and
requirements and limitations are set for the technical and economic
characteristics of the system, adequate mathematical models are proposed
by the contractor. The results of the optimization were used in the
implementation of the automated system in the conditions of the contractor.

D 8.2 | Malakov, I., Zaharinov, V. Computer aided choosing of optimal structural
variant of automated assembly systems (2010) Mechanical Engineering
and Mechanical Science, issue 2, pp. 22-27, Bulgaria, Varna, Publishing
house of TU-Varna, ISSN 1312-8612

Abstract: The paper presents results obtained from the development of
application software for choosing the optimal structural variant of
automated assembly systems. The software provides for solving single and
multicriterial optimization assignments in the field of separable
programming by using the method of the sequence analysis of variants for
led search of the optimal solution. Displayed are the effects from the
program tests proving its operation ability and efficiency.

D 8.3 | Malakov, I., Zaharinov, V. Algorithmic and software development for the
decomposition of graph models for the optimization of the structure of
technical systems (2011) Scientific notices of NTS on Mechanical
Engineering, volume XIX, issue 4, pp. 22-27, Bulgaria, Publishing house of
TU-Sofia, ISSN 1310-3946

Abstract: In the present paper are given the results obtained from the
development of algorithm and software for the task of decomposition of
graph models representing the domain of the possible structural variants of
a technical system while choosing the optimal variant. A common
characteristic of these models is the presence of polyfunctional devices and
constraints concerning the compatibility between the elementary devices
that are executing the partial functions of the system.

D 8.4 | Malakov, I., Zaharinov, V. Choosing of optimal structural variant of a
facade panel manufacturing system (2015) Scientific notices of NTS on
Mechanical Engineering, volume XXIII, issue 9, pp. 78-85, Bulgaria,
Publishing house of TU-Sofia, ISSN 1310-3946




Abstract: The paper discusses the choice of optimal structural variant of a
system for the manufacturing of ceramic or natural stone facade panels
with oval edge kerfs. An overview is made of the main requirements
regarding natural stone claddings and a formulation of the problem is laid
out. Constraints and evaluation criteria are set. A functional structure of the
system is developed and variants are proposed for realization of the
different partial functions. The relations between the devices realizing the
different partial functions are presented graphically through an oriented
graph and a mathematical model of the problem is built. An analysis of the
obtained results is made.
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Malakov, I., Zaharinov, V., Dinev, G. Decision Making Support System for
Multicriteria Discrete Optimization of Technical Products (2016) Applied
Mechanics and Materials, Vol. 841, pp. 53-58, Trans Tech Publications
Ltd. https://doi.org/10.4028/www.scientific.net/amm.841.53

Abstract: The paper presents a decision making support system for
choosing an optimal variant of technical products. The problem is
formulated and its characteristic features outlined. The decision making
support system implements various approbated methods for solving the
formulated problem. Its capabilities are extended with an advanced
algorithm, based on ant colony optimization, and integrated as a program
module in the decision making support system. An example problem is
solved, showing some of the capabilities of the system, and the integrated
algorithm.

D 8.6

Malakov, I., Zaharinov, V. Choice of an optimal variant of a mechatronic
product under risk and uncertainty (2016) Scientific notices of NTS on
Mechanical Engineering, issue 14, pp. 16-25, Bulgaria, ISBN 1310-3946

Abstract: The present paper studies the choice of an optimal variant of a
mechatronic product under risk and uncertainty. A problem definition is
made and a mathematical model for solving the problem is proposed for
cases when the uncertainty is described through states of the environment.
A systematization of various decision making criteria applicable under risk
and uncertainty. An algorithm for choosing of an optimal variant of a
mechatronic product under risk and uncertainty is proposed. An example
problem is solved by applying the proposed algorithm and various decision
making criteria.

D 8.7

Malakov, I., Zaharinov, V. Optimization of Size Ranges of Technical
Products. (2016) Applied Mechanics and Materials, 859, pp. 194-203, DOI:
10.4028/www.scientific.net/AMM.859.194.

Abstract: The paper presents a formulation of the problem for choosing an
optimal size range of technical products and a mathematical model for
solving of the said problem. Particular attention is paid to the ways for
satisfying the types of demand for the size ranges’ elements. Two ways are
proposed, and they are formalized as constraints in a mathematical model.
Methods are proposed for solving the problem in accordance with the
chosen way of satisfying the demand, and an algorithm is developed. The




methods and the algorithm are approbated by solving a particular problem.

D 8.8

Karov, N., Zaharinov, V. Design of a numerically controlled positioning
system for graphics (2017) Bulgarian journal for engineering design, issue
34, pp. 23-30, Bulgaria, Publishing house of TU-Sofia, ISSN 1313-7530

Abstract: In the current paper is presented the design of a numerically
controlled positioning system for graphics. The design process is based on
the systematic approach in engineering design. The main development
phases are discussed: developing requirements list, conceptual design,
embodiment design and detail design. The requirements list is developed
through market analysis, and patent research. A functional structure is
developed, a specification list is created, and the correlations between
requirements and specifications are revealed through a house of quality.
The set of possible structural variants is composed, and an optimal variant
is chosen according to a set of criteria. Model layouts and production
drawings are developed for the components of the chosen solution.
Additionally, during the embodiment design phase a control system, and
software application are developed, that make programming the system
easy. A fully functional prototype is manufactured for verification of the
designed construction, control system, and software application.

D 8.9

Zaharinov, V. CAD reconstruction after topology optimization, an approach
with sections (2018) Mechanical Engineering and Mechanical Science,
volume XIlI, issue 1, pp. 3-7, Bulgaria, ISSN 1312-8612

Abstract: The paper presents an approach for CAD reconstruction of 3D
models which design space is defined in history based CAD software and
changed by topology optimization. The approach is based on intersecting a
plane with the geometry obtained by topology optimization. The plane
follows a predefined path, intersecting the model at different locations, and
moving along the path with a predefined step. For producing the guiding
path intersections along three perpendicular axes are used. Three different
models are used for testing and the results obtained from these tests are
presented and discussed. Partial reconstructions of the models are
produced.

D 8.10

Georgiev, G., Malakov, I., Zaharinov, V. Choosing an optimal variant of a
sanitary clamp with one screw (2018) Mechanical Engineering and
Mechanical Science, volume XIlll, issue 1, pp. 3-7, Bulgaria, ISSN 1312-
8612

Abstract: In this paper are shown results from choosing an optimal variant
for the design of a sanitary clamp for pipes, applicable for pipes in
residential, industrial, office, etc. buildings. For this purpose, the product’s
set of possible variants is developed. The evaluation criteria are determined
on the basis of the principal’s requirements, and a mathematical model is
built for the problem of choosing an optimal variant. The technical and
economic indicators are determined for the alternative devices that execute
the clamp’s partial functions. With the aid of an existing software application
for multicriteria optimization the effective solution is found for different




priority of the objective functions. Physical prototypes of the clamp are
produced. The latter are tested in a specialized laboratory and their
conformity with the fundamental functional requirements is ascertained.
The chosen variant of the clamp’s design is included in the production list of
a well-known international company.

D 8.11

Malakov, 1., Zaharinov, V., Tsenov, V. Sensitivity analysis of the optimal
size range of the product “flexible cable” (2018) Bulgarian journal for
engineering design, issue 35, pp. 15-26, Bulgaria, Publishing house of TU-
Sofia, ISSN 1313-7530

Abstract: The paper presents the results from a research on the sensitivity
of the solution to a problem for size range optimization of the product
“Flexible cable”. To that end, the optimization problem is solved for different
values of chosen parameters of the mathematical model, while keeping the
other parameters constant, and their influence over the optimal solution is
found. The sensitivity analysis is of significant practical importance, and is
one of the important stages of the approach for developing optimal size
ranges.
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Petrov, P., Zaharinov, V., Tomov, P., Georgieva, V., Klochkov, L., Nikolov,
S., Dimitrova, R., Bachvarov, A., lordan, |., Vakarelska, T., Damianov, D.
Multicriteria optimization methods based on a stochastic solution search
procedure (2015) in Complex automation of discrete production, pp. 109-
128, Technical University of Sofia, ISBN 978-619-167-153-3

Abstract: The chapter discusses methods for multi-criteria optimization
based on a stochastic (with elements of randomness) procedure for
searching for a solution. The focus is on optimization problems arising in
the process of designing technical systems and, in particular, optimization
of their structure (in the sense of selection of building components). Six
optimization methods are considered: genetic algorithms, simulated
annealing, ant algorithms, bee algorithms, particle swarm, and harmonic
search. For each method, the essence of the method, the choice of
parameters, applied developments in the specialized literature and varieties
and application are considered. A summary of the advantages and
disadvantages of multicriteria optimization methods based on a stochastic
solution search procedure is made.




