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A-p UK. lumMuThp leoprues 'nuues,
IVIaBEH aCHCTEHT B KaTeApa ,,Bb3ayumien Tpancnopt” npu

®akyaTeT no TpaHenopra Ha TexHUYecKkH yHuBepcuret - Codpus

L Hayunu ny6ankanuu B usianus, kouro ca pedepupanu u HH/EKCHPAHH B
CBETOBHHUTe 0a3H JaHHH ¢ Hay4YHA HHoOpMALHS.

1. Reinforcement Learning Techniques in Optimizing Energy Systems
Stefan Stavrev, Dimitar Ginchev

TexHuku 3a oﬁyqeﬂue ¢ noacu/jiBaHe INpH ONTHMH3HpaAHe Ha eHepmﬁHuTe
CHCTEMH

Credan CraBpes u {umutsbp Munyen

Pesiome: Texnnkure 3a obyuenue ¢ moacunsane (RL) ce odepraBaT Karo MOLIHH
MHCTPYMEHTH 32 ONTUMMU3UPAHE HAa €HEPrUHUTE CUCTEMHM, MpeJiaraliy MOTEHLMan 3a
rnoBMlIaBaHe Ha e(heKTMBHOCTTA, HAJIEKAHOCTTA U yCTOHUMBOCTTA. TO3M 0630peH JOKYMEHT
MPEeNOCTaBs USJOCTEH Mperes Ha npuiokeHusTa Ha RL B obnacTra Ha onTUMM3aLMATA Ha
CHEPruiHUTE CUCTEMHM, OOXBallALM pPa3IMYHK OOJIACTH KATO YMpaBlleHHE Ha eHeprusra,
KOHTPOJI Ha MpelKaTa ¥ MHTErpalusl Ha Bb30OHOBseMa €Heprus. 3arnoyBaiiku ¢ mperie] Ha
ocHoBuTe Ha RL, cratusita n3cnenBa nociaeaHuTe nocTwxenus B RL alropuTMUTe U TAXHOTO
ajanTupaHe 3a CHpaBgHE C YHUKAJHUTE TIpeIM3BUKATEJICTBA HAa ONTUMM3AlMsiTA Ha
eHepruiiHara cucrema. Kazycu v npunoxeHus B pealiHusi CBAT AEMOHCTpUpAT epuKacHOCTTa
Ha noaxoamte, 6asupanu Ha RL, 3a nogoGpsiBaHe Ha eHepruiiHaTa e()eKTHBHOCT, HaMaJIsiBaHe
Ha pasXoAMTe M CMEKYaBaHE Ha BBb3JCHCTBMETO BbpXy oOKkosiHaTta cpena. OcBeH ToBa
JOKYMEHTBT  00CBXKAA ObJelmre TMOCOKM W MNPeJU3BUKATENICTBA,  BKJIIOYHUTETHO
MalabupyeMocT, HMHTEPIPETUPYEMOCT M HWHTEerpalus ¢ 3HaHusTa B obOnactra. Ypes
CUHTE3MPAHE Ha Hal-HOBUTE pe3yaTaTH OT M3CIeJBaHUATA U UIEHTU(ULMPAHE HA KIIOYOBU
00nacTh 3a Mo-HaTaTBUIHO M3CNIEJBaHE, TA3U CTATHS MMa 3a Liel Aa UHHOPMHUPA U BIBXHOBH
ObJelM U3cIe0BaTeNICK HAYMHAHUS B MpeceyHaTa Toyka Ha 0OyYEHHETO ¢ MOJCHIIBAHE U
ONTUMU3ALMATA HA EHEepruiiHaTa cucTeMa.

KntouoBu nymu: eHepruiiHM cucTeMu; obydyeHue c moicuiBaHe; OnrtumusaLms;
JIBI00KO 00yUeHHeE.

2. Towards a Cost-Efficient Gunner Controller for a Modular Battle Tank
Simulator, Stefan Stavrev, Dimitar Ginchev

KbM peHTaGu/ieH KOHTpoJep HA apTHJIEPHCTA 3a MOJYJeH CHMyJaTop Ha GoeH
tank, Credpan Craspes, [lumuthbp I'nnuen

Pesiome: B Tasum crarus mnpeiacTaBiMe peHTaOWIIEH TMOAXOJ 3a M3rpaxJaHe Ha
XapJ/lyepeH MUKPOKOHTpOJIep 3a CUMyJipaHe Ha 6oeH TaHk M1A2 Abrams. @okycupaxme ce
BbpPXY MOJE/IMPAHETO Ha KOHTPOIMTE Ha OOHHMS TaHK, KAaKTO M BbpXy BHPTyaJHOTO



MPEACTABSAHE Ha caMHWs TaHK. IIO]TI:J]HHT@HHO CUMYJIMpaXM€ TpacKTOpHUsATa Ha I10JIETa Ha
HYETUPUTE OCHOBHHU Op’bﬂ,eﬁHld CHapsaa. HaKpaﬂ MMPOBEOXME HAKOJIKO CKCIEpUMEHTa 3a
CTpeﬂ6a 10 MHUILEHH, CpaBHUXME pe3yNTaTUTe ¢ JNEUCTBUTEJHUTE JIMCTOBE C JaHHU U
HanmpaBUXMeE U3BOJU.

Kito40BH 1ymMu — BbHLIHA GanMCTHKA, MUKPOKOHTPOIEPH, GOEH TaHK, CEPHO3HU HIpPH,
CUMYJIATOpH

3. Alow-cost battle tank simulator using Unreal Engine 4 and open-hardware
microcontrollers, D. Gincheyv, S. Stavrev

EBTun  cumynatop Ha Goen Tank, wusnomssam Unreal Engine 4 wu
MHKPOKOHTPO/IepH ¢ 0TBOpeH xapayep, /. 'nnyes, C. CraBpes

Pestome: B Hacrosmiara cratusi ce cTpeMuM Ja MpeUIoRUM  HUCKOBIOIKETEH
cumynarop Ha 60eH Tank M1A2 Abrams 3a y4yeGHu u o6pasosaresinu uein. Gokycupaxme ce
BbPXY MOJCJIMPAHETO Ha YIPaBJIEHUETO Ha Or'bHS HAa OOMHUS TaHK, KAKTO U BbPXY BUPTYAJTHOTO
npejcraBsHe Ha TaHka. OCBEH ToBa M3MOJ3BaME CHBPEMEHHM METOIM 3a M3YMCIISBAHE Ha
BbHIIHATa OanucTHKa Ha cHapsaa. OcBeH TOBa ce CUMYIMpa M M3yyaBa CMJaTa Ha BATbpa W
HEroOBOTO BB3JCHCTBHE BbPXY TPAaeKTOpHUsTa Ha cHapsaute. Hakpas npoBenoxme HAKOJIKO
CKCMEepUMEHTa W  HampaBuxMe M3BoAM. KirouoBM Jaymu — BbHIIHA OalMCTHKA;
MUKPOKOHTPOJIEPH; ABMKEHUE HA CHapsAa; cepuo3Hu Urpu; CUMyaTtopu

4. Towards a common platform simulator for European armored combat
vehicles using a modular software architecture, S. Stavrev, D Ginchev.

KbMm 06m niiargopmen cumysiatop 3a eBponeiicku 6poHupaHu 60iiHH MamuHwy,
M310JI3Ball MOAYJIHA copTyepHa apxuTekTypa, C. CraBpes, /. 'unuen

Pestome: B Hacrosmiara ctatust npecTaBsiMe HOB MOJAXOJ 32 M3rpakiaHe Ha obuia
codryepHa niardhopma 3a cUMysupane Ha GpoHupanu 6oiinu MauHu. M3nonssame Unreal
Engine 4 karo Haw codryep 3a cumynauus. [IpeactaBeHUsST MOAXO/ € OMUT 32 UHTErPUpPaHE
Ha pa3UuHU MOAYJTH Ha OoiHM MammMHW B cumynupana cpena. llpexacrasenara
apXMUTEKTYypa Ha CUMYJIaTopa MOXKeE Jia Ce M3MO0JI3Ba B pa3IMUHU CLIEHAPUM HA TPEHUPOBBYEH
0oil, kaTo pazy3HaBaHe, KOOpJIMHUpaHa cTpenda MO LEIW, pa3IM4YHM CLEHapUM Ha
CHTPYAHUUECTBO U Ap. KIOWOBM IyMH — TPEHUPOBBYEH CHUMYJIATOp, UTPOBU JIBUTATEIH,
OpOHMpaHU MPEBO3HU CPEACTBA, CEPUO3HU UTPH.

5 Reinforcement Learning Applied to Multidisciplinary Systems Design
Optimization of an Aerial Vehicle, Ali A. Bataleblu, Zahra Bakhtiari, Jafar Roshanian,
Dimitar Ginchev.

OOGyuenue ¢ MOACHJIBAHe, NMPHJIOKEHO KbM MYJTHAMCUHIINHAPDHH CHCTEMH
OnTuMH3alMsl HA TPOEKTHPAHETO Ha JeTareleH amapart, Aanm A. BaraneGiy, 3axpa
Baxtuapu, :kadap Pomanss, Iumursp l'nnues

Pestome: Tpobremute ¢ MHKXEHEPHUs JM3aiH ca MHOTO CIOXHHM M OTHEMAT MHOTO
BpeMe. MHkKeHepHUTE CUCTEMH B PEalTHUs CBAT CBILO CTPaJaT OT MHOTO NpeH3BUKATENICTBA
HA HMBATA HA CHCTEMMTE W MOJACUCTEMMTE Mpe3 LeaHus KU3HEH LUMKbBJ Ha NPOAyKTa nopaiu



HEM30EIKHUA UM MYITHANCLMIIMHAPEH XapaKTep U CIOKHOTO CBbp3BaHE MEX/Y pa3jIMuHUTE
noacucremu. ETo 3auio Besko yeunue B nocoka obnekuaBaHe Ha TPYIHOCTHTE B 06J1acTTa Ha
ONTHMU3ALMATA Ha MYNTHAXCUMIIMHApHUTE cucTemu (MSDO) wie nonyuu 3abenexuTenHo
BHUMaHKe. M3kycTeennst untenexr (Al), koiiTo e orpomHa o6nact, 06XBamALIA MHOTO L/,
HACKOPO Mpe/iM3BUKA NMPOMsHA HA MapajMrMara B MHOXECTBO MHAYCTPUM M0 CBETA W ChLIO
Taka MOXe 1a JloBeJie 10 peBOJIIoLMs B obnacTra Ha u3cieasaHusTa Ha MSDO. B momenTa
Hali-imsitenHata Tema B Al e mawwuHHOTO oGyuenue (ML), koeTo ce pasjara Ha
KOHTPOJIMPaHO 00y4eHHe, HEKOHTPOJIMPAHO OOydyeHHe, MONYKOHTPOIMPAHO OGydYeHHe W
obyuenune c¢ noxcunsane (RL). ®okychT Ha Tasu cTaTus e Ja MOKaXke MO-HATATHLIHUTE
npuioxkennuss Ha RL B obnactra Ha wscnexsanusita Ha MSDO. 3a na ce JIEMOHCTpHUpa
MOTEHUMAJIHATA CMIOCOOHOCT Ha Ta3M CTpaTerds, T ce Mpujara 3a pellaBaHe Ha HAKOM
NMpOOIEMH 32 ONTUMH3ALMS, KAKTO M 32 ONITUMHU3ALMS Ha IPOEKTUPAHETO Ha JIeTaTelIeH arapar.

6. A Modified Model - Reference Adaptive Control Scheme for Airplane
Landing, Ali Mesbah, Jafar Roshanian, Dimitar Ginchev

Moaupuuupan moaen - pedepeHTHA alaNTHBHA cXeMa 32 ypaBJieHHe Ha KallaHe
Ha camousteT, Ann Mecbax, [[xadap Pomansu, lumursp F'inues

Pestome: Hacrosiara cratust pasriesxaa npoGieMa 3a aBTOMAaTUYHOTO KallaHe Ha
caMoJsieT 4Ype3 MoaMpUKAlLMs M W3MOJ3BaHE Ha MeToja Ha crabwiHocTra Ha JIsmyHOB 3a
pedepeHTHO ajanTHBHO YMpaBlieHWE Ha MoJeNna 3a [MpOCielsBaHe Ha ChCTOAHUETO Ha
MHOTONPOMEHIIMBH  cucTeMH. Moaudukauuara e HampaBeHa, 3a Ja ce M0J00pAT
BB3MOXXHOCTUTE 3a TMpOCJe[dBaHE Ha M3X0Ja Ha KOHTpojepa TMpU HECUTYPHOCTTa Ha
JAUHAMUYHUS MOJIEN, KaToO ChUIEBPEMEHHO ce M30srBar npobieMuTe, KOUTO MPUYNHSBAT
BUCOKHMTE Mevandu oT ajanTauus. 3a a ce u3rpaau pedepeHTeH Mojen, KOWTO e MpakTUYeH
3a MpocJie/isBaHe Ha 3aKOHa 3a aJanTalus, € U3MO0J3BaH MOJETBT Ha MIealiHaTa JWHAMMKA,
ChbUETaH C JIMHeeH KBajpaTvdeH perynarop. [lomyueHusT KOHTposep nokaszBa nojpoOpeHa
MOCJIEI0BATETHOCT MPH CMPaBSHE C HEOMPEIENEHOCTTa Ha MOJIENa.

() Extended Reality and Control in the Industry, Roumiana Ilieva, Dimitar
Ginchev and Antoni Angelov.

Pasmmpena peaqHocT M KOHTpOJ B HMHAycTpusiTa, Pymsna Wnuesa, {lumutnp
I'mHuyeB U1 AHTOHH AHTreJIOB.

Pestome: C mnpencrosiliata TEXHOJOTMsS 3a pas3lMpeHa peajiHoCT OTBapsME HOB
XOpPHU3OHT Ha TexHojoruure. B HacTosilara craTus npejjiarame M3noJi3BaHETO Ha VR u AR
TEXHOJIOTUATA 32 MO-CepHo3eH OU3HEC, HOBUAT W MoaoOpeH UHTepdelc yoBeK-MalluHa. Jla
ObaeM Ha repba Ha Jipyra MHAYCTpUS, B TO3M Cly4ai urpajiHara, e HU OCUTypu Oe3miaTHa
Hay4YHOM3CJIeIoBaTeNICKa U pa3BOiHA JEMHOCT U MHOTO M0-€BTUHW MHCTPYMEHTH 3a HalIUTEe
LM, KaTo TMpe3 LAJIOTO BpeMe MpUIaraHeTo Ha TO3M HOB MHTepdeic e pasmmpu
CMOCOOHOCTTA 32 YOBEIIKHA KOHTPOJ HA CbBCEM HOBO HUBO.

Eto 3amio ro Hapuuame pasumpen koHTpon (XC). B Tasu cratus cme 00aBUIN HIKOU
oT uaeute cu 3a npuiarade Ha Extended Control, kakTo W npumMep 3a Beue ChLIECTBYBALILO XC
p€HJCHVl€ C JOKa3aHO MoBULIaBaHC Ha CCl)CKTl/IBHOCTTa 3a HErowpara nnaT(bopMa. I[ToeueTo oT
XR MHCTPYMEHTHUTE ca HOBM W TEXHOJIOTUATA €]1Ba cera e CTaHaja 10CTaTb4HO crabuiHa, 3a
Ja ce U3MoJ3Ba B cepuo3Hu ciyyan. CrenoBaresHO YIpPaBICHUETO HA pUCKa CHIIO € B3CTO
MpeiBUJL B Ta3W CTATHS.



Kmouosn nymn — nobasena peannoct; BupTyanna peanHoct; pasumpet KOHTpOJI;
Pasuwmpena peannoct; XR; VR; AR; KommioTbpHo 3penue; Pasnosnasate Ha pbLeTe.

8. Extended Reality in CAD for Aeronautic and Automotive Industry,
Roumiana Ilieva, Dimitar Ginchev, Antoni Angelov.

Pasmmpena peannocr B CAD 3a aepoHaBTHKa M aBTOMOGHJIHA HHIYCTpHS,
Pymsina Unuesa, Jumutsbp I'unyeB, AHTOHH AHre10B.

Pestome: Tasu cTatus e 3a U3MON3BaHETO Ha TEXHOJNOTMATA 3a PaslIMPEHa PEaHOCT
(XR) 3a 3D monenupane B 3D npocTpaHcTBO U HeitHuTe npeaumctsa. Toit chabpika NpUMEpPU
3a CKYJINTYPHO MOAENMpPaHe TUN codTyep 3a aepoJMHAMMKA U €CTETHKA Ha ILACUTO, KAKTO U
TIPUMEPH 32 MHCTPYMEHTH 3a pabota ¢ CAD 3a TBbpo Mozpenupane B 3D. INpeacraBenu ca u
TEXHUTE BB3MOKHM TPBHOONPOBOAM M KATO Ce BB3MOJ3BAT OT €PrOHOMHUYHOCTTA M TO-
CCTECTBEHUS TMPOLEC Ha MOJEJIMPaHE, TOBA IE JOBeAe A0 Mo-epeKTHBEH e(peKT KaKTO BbB
BPEMETO, TaKa M MO OTHOLIEHHWE HA KA4eCTBOTO, MOCTUIHAT 32 OTPaHUYEH MEepUOJ] OT BpeMe.
Wsnonssaneto na 2D uHcTpymeHTH 32 3D MojienMpaHe € B MHOTO OTHOLIEHHS! HEECTECTBEHO
M M3MCKBA MPEKAIEHO CI0KHU TphbonpoBoau. Pa3bupa ce, okato pucyBaHeTo Ha CKULM B 2D
€ HOpMa OT XHWJIAJIONIETHS, TO HE MOXKE /1a C€ CPABHU KAKTO C TOUHOCTTA, TaKa U C ITbJIHOTATa
¢he ckynnTypa. M nokaro rojemute KOMMaHUM MOTAT Jla CH MO3BOJIST CTY/IMsl ChC CKYJNTYPHU
MOJZIeJIM OT IJIMHA B peajieH pa3Mep 3a cBOS aBTOMoOMWIeH au3aiiH, XR TexHonorusra e jaa
HarpaBu TOBa JIOCTBITHO 32 MAJIKU U CPEAHU NPeAnpUsTUs. B 1HEIHO BpeMe U3IM0JI3BAHETO Ha
VR B aepokocMHuueckuTe TEXHOJOTHM € MHOro nosies3Ho. ToBa momara Ha Jgu3aiiHepa. W
U3CJIEI0BATENH Ja TOATOTBIT MOJEIIH U CUCTEMH.

9. Creating scenarios to study pilot behavior, Desislav Ivanov, Dimitar
Ginchev, Orlin Marinov

Cb31aBaHe HA ClleHAPHH 32 H3C/Ie/IBaHe HA NOBeleHHETO Ha nuJjoTHTe, lecucnas
HBanos, Iumutsp I'nnyeB, Opann MapuHos

Pestome: ITunorckara JNICHHOCT € CBbp3aHa ¢ YMCTBEHO U ¢)M3HHCCKO HarnpexXeHue. B
CbUIOTO BpEME Ca HCO6X0}1HMI/I U3KJITHOYHUTEJIHA U3APBIKITUBOCT, 61>psa peakuus, aaeKBaTHOCT
Ha JelcTBUATA, llO6pO MHUCJIEHE, TTO3HABAHE HA TEXHUKATA U 60paB€HCTO C Hed, 3a J1a Morart na
UBITBJIHABAT BB3JIOXKCHUTE UM 3aJla4yu. Hamara LeJ € Ja ¢b3aaJeM METOJ 3a HaG.ﬂ}Oﬂ,eHl/lC Ha
6”0(1)H3HOHOFH‘-IHI/ITC MoKazaTeJjii, TOYHO CBbpP3aHU C U3BBPIIBAHETO Ha pa3IMdHHU JEHCTBUS
OT MUJIOTU U CPAaBHEHUE € XOpa, KOUTO HE Ca JIETAJIN. MCTO}I’BT Tpﬂ6Ba Ja noariomMara onucHkara,
HarnpeabKa Ha OGy‘-lCHHCTO W B3EMAHETO Ha pELICHUA OT o6ytlmenu U MpoBEpsABaLln, KaKTO U
OT M3AATCJIUTE HaA JIMLUCH3H. 3a Ja cb3gageM  METoHA, IMbPBO Tpﬂ6Ba Ja C'b6€p€M
CKCMNEPUMEHTAJIHU JaHHW OT OMWUTHHU MUJIOTH, 3a Jla HallpaBUM MOJC]1a Bb3 OCHOBA Ha TAXHOTO
IMMOBCACHUC. 3a C'b6l’lpaHCTO Ha Te3U eKCIepUMEHTAJIHA JaHHU HUE Chb3JaBaMC TC3HU CLICHApHH.
KntouoBu AYMU:. CUMYJaTOpH, CEH30pH, CLIEHAPUUN 3a JIETEHE, IMOBEJIEHUE Ha MUJIOTUTE.

10.  Detection and Analysis of Commercial Drivers’ Focus and Attention Using
Sensors and Simulators, Stefan Stavrev and Dimitar Ginchev.

OTkpuBaHe W aHaJH3 HA (POKYca H BHUMAHHETO HA THPIOBCKHTE IOPLOPH ¢
OMOILTA HA ceH30opH U cumyJiaTopu, Ctedan Craspes n lumursp I'inuen



Pestome: TlpopecnsTa rhprosekn wodsop —oneparopu Ha kKaMHoHM, aBTOGYCH 1 ApyTH
CMCLMATIM3UPAHK MPEBO3HU Cpe/cTBa € onacHa. OT xopara Ha Te3M MO3ULMM ce W3MCKBA 1A
MPUTEKABAT BUCOKO HUBO Ha MH(YOPMHUPAHOCT, 1a pearkpar 6bp30 Ha MPOMEHUTE Ha [TbTH, Ja
MOrar Jia ce€ ajanTupar, MOAIbpPXKAT W PEMOHTHpAT aBTOMOOMIA, aKO € HEOBXOIMMO.
[pocdecnonannure wodropu nowsikora Tpsésa 1a KAPAT N0 ABITH MAPLIPYTH, IOPH KOTATO ca
B JBO¥iKa ¢ Apyr Konera. [ToHsKora CHTYaLMOHHOTO M MPOCTPAHCTBEHOTO Ch3HAHWE BUHATHM
TpAOBa Jla ce IbPKM Ha BHCOKO HHMBO, BBMPEKH (haKTOPH KATO YMOpa, JMIIABAHE OT CHH,
3aMasHOCT, rajieHe M Ap. B ToBa mpoyuBaHe ce onuTBaMe Ja aHanM3MpaMe M OLEHMM
NMPEACTaBIHETO HA NMPOpECHOHANHUTE WOhBOPH, CUMYIMPAHKK HAKOM OT TE3M EKCTPEMHH
yenousi. M3BbpIIBaHETO Ha TaKbB €KCIIEPUMEHT B peasieH clieHapuii € oracHo, (UHAHCOBO
MHTEH3UBHO W KaTO L0 HexesarenHo. ETo 3amio, 3a f1a M3BbpLIMM HAILIMs €KCIIEPUMEHT,
usnonssame Euro Truck Simulator 2 u Varjo VR ¢ unrerpupan censop 3a npociensipaHe, 3a aa
3al1CcBaMe U OLIeHsBaMe Kbjle ca (pOKyCHpaHH OYMTe Ha BoJaya 10 BpeMe Ha OrepaTHBHUTE
MpOLEAYPHU U KaK Ch3HAHMETO My CE€ MPOMEHS ¢ BPEMETO, yMopara U Jpyrd OrpaHHyaBaliy
hakTopu. B pesyntar Ha ToBa ycTaHOBMXMeE, Y€ FONISIM MPOLIEHT OT BCHUKM OLEHEHH Oo(bopH
ca CKJIOHHH J1a ry0aT (hoKyC BbPXY MbTH, Ja 0OPBIIAT [M0-MAJIKO BHUMAHKE Ha rabaputute 1
MHCTPYMEHTHTE Ha KAMHOHA M ¢a CKJIOHHM J]a IPUYMHSABAT [MOBEYE MHIIMACHTH.

11. A Control Barrier Function-Based Approach for Safe Autonomous
Landing, Ali Mesbah ,Jafar Roshanian, Dimitar Ginchev.

IToaxon, 6Gasmpan Ha GyHKUMATA HA KOHTpoJHATa Oapuepa 3a 0Ge3omacHo
ABTOHOMHO KanaHe, Aau Mecbax, /[xxadpap Pomansn, Jumutsp I'nnues

Pestome: [Ipe3 nocnepHuTe rogMHM npunaraHeTo Ha CTPOrd GopMalHM METOAM 3a
rapaHTupaHe Ha 0€30MacHOCTTa Ha CHCTEMHUTE 3a YyIpaBieHHE MOJIyYd TOJIiM WHTEPEC B
OOLIHOCTTA Ha MH)KEHEPHTE 3a YIpaBlieHHE U ce MpeBbpHa B 00EKT Ha aKTUBHH, aBaHTapIHU
uscnenBanus. EauH TakbB monynsipeH Meton 3a ¢opmanHa 0e30MmacHOCT € TO3W Ha
koHTpoaHure OapuepHu ¢yHkumu (CBF). CBF, uuato ¢yHKUMOHAIHOCT ce OCHOBaBa Ha
Teopemara Ha Harymo 3a WHBapuHaHTHOCTTa, Morar Jga ObJaT BHEAPEHU B CHCTEMHU 3a
yrpaBlieHUe, U3MOJI3BAMKU OHJIAMH ONTUMM3ALIMS, 3a J1a CITYXKAT KaTo (PUITPHU 3a O€30MacHOCT,
KOUTO — KOTaTo € HeOOXOAMMO — MpPaBAT MOAU(HUKALMK HA TbPBUYHUS KOHTPOJICH CUTHAT, 3a
Jla MpeoTBPATAT OnacHo noseaeHue. OT nomyasipusupaHeTo cu B cpeaara Ha 2010-Te ronuHu
CBF ce usnon3ear B M3cielBaHUS MO LUMPOK CMEKTbpP OT TEMM KaTo camoyIpaBlisBally ce
aBTOMOOMIIH, BB3/IyLIHA U X0Jella poOOTHKA, MyJITHAT€HTHU CUCTEMU U p. Bbrpeku ToBa, B
ceraliHusi cu BUJ, NpobaeMUTe ¢ KOHTPOJIa, CBbP3aHU ¢ aBUALMsATA, OCTABaT €/lHa OT J0CTa
Heu3cieBaHuTe 00JacTH B Temara, 0COOEHO KOraro cTaBa BbIIPOC 3@ aBTOHOMHO KalaHE —
eJlHa OT Hall-kpuTHYHUTE 3a Ge3onacHocTTa (ha3u Ha ronera. B ta3u pabora 3a MbpBH MBT €a
npeacTaBeHy (yHIAMeHTalHaTa Teopust M KoHuenuuute, cBbp3anu ¢ CBF; cien tosa ca
NnpeacTaBeHH ChobpakeHusTa, HeoOXoaMMu 3a nputarane Ha CBF B npo6iieM ¢ yrnpaBieHHETo
Ha BB3/LYXOTIABATEHOTO CPEICTBO Che creumaner Gpokyc BbpXy W3MCKBaHMATA 3a Npobiema
¢ KauaHeto. Hakpas ca nmpeJicTaBeHH pe3y/NTaTHTE OT BHEAPSBAHETO HA HEJIMHECH MOJEI Ha
Maca Ha TOYKaTa C TpM CTeNeHW Ha cBoGoja ¢ mbpBUueH koHTposiep ¢ LQR-anHamuuna
uHBepcHs M nonesHoctta Ha CBF e mokasana B Jpa cuenapus. Hakpas ca JajieHu HSKOH
3a0eJIeKKHM 3a MOTeHLManHa Objemia padora.

I1. Hayunu ny6/iMkanuy B HepedepupaHu CIMCAHUS ¢ HAYYHO peleH3Hpane.

1. BbBemenHe 32 NMepUENTHBHOTO M NMAaMETOBOTO MPOCTPAHCTBA MPH NOMICHCKHS
rbas6, HKMY Crapa 3aropa 2004, ISBN 954-9329-14-3(t.6), 307-319



T'unues, Juvumvp I, C. Mpvues

Pestome: B yBona ce ob6ebikna opuentaumsata u namerra Ha roanba. Chessa onucanme Ha
TIEPLENTUBHOTO MPOCTPAHCTBO 4Ype3 CUHTETHUYCH MNOAXOA KbM Al (M3KYCTBEH MHTENEKT),
GasupaH Ha 1aHHWUTE OT NcHXodU3HONOrMsTa (MAKPO- M MUKPOHHMBO) 32 M3rpaXkJaHe Ha MoJie
(Ha eleMeHTH, M07I06HK Ha HEeBPOHUTE - GOPMATHH OGEKTUBHU 3aKOHM Ha Bb3OY)KIAHHATA;
HEBPOHHM NIETEKTOPU U NPEJETEKTOPH; BEKTOP HA CHHANTUYHU BPb3KU U KOMaHIHU HEBPOHU
3a knacudukauus). TIpocrpaHcTBoTo Ha mamerta uma jase dopmu: TTBPBA: MHuoxecTBo
CHHANTHYHU KOHTAKTH (C pa3inyHa eeKTUBHA CKOPOCT Ha 0OYYEHHE) MEKILY CEIEKTUBHUTE
ACTCKTOPU M KOMAHIHMTE HEBPOHM (CleAaTa Ha MamMeTTa Ha CHUrHalla ce XapakTepu3upa ¢
pasnpeaeneHue Ha cuHarncuThute (aktopu); BTOPO: BbB Bpb3ka ¢ MPOCTPAHCTBOTO Ha
namerra (M30MOP(HO Ha MPOCTPAHCTBOTO Ha BB3NPUITHETO), 0Opa3yBaHO OT MHEMO-HEBPOHH
(KOMTO IBArO Bpeme 3amas3BaT ClefuTe OT Bb30yXKIAHHUATA HAa HEBPOHHMTE. JETEKTOPH) 3a
HEMPEeKBbCHATO 3arucBaHe Ha obcTtogrencTpara. [Tokazanu ca craprosu (paboreinu) 610KOBU
CXEMHM Ha MaMeTTa B MOLIEHCKH IbIb0.

KntouoBu AYMHU: 6VIOHHKa, F'bﬂ'b6, BBIMNPUATHUE U TPOCTPAHCTBO HA MMaMETTa

2. AaropuTbM 3a BBTPELIHO BBb3NPOM3BEXIaHe MNpH Herouna uea (ot
ABJITOBpEMEHHATAa NMaMeT Ha nomeHckus rean0) HKMY Crapa 3aropa 2004,
ISBN 954-9329-14-3(T.6) 320-329

TI'unues, Jumumwp I, C. Mpvues

Pestome: [lpu BbTpelHO Bb3MpousBexkIaHe OT abjrocpouHara namer (JIM) Ha reabba ce
cb3faBaT ycloBusi 3a: Haii-kpaTkoTo ycreuHo pa3MHoxaBaHe; Hal-AbJIroTo HeycreumHo
pasMHOkaBaHe; OCBLIECTBUMO MOJYYCMEIHO pa3MHOXKaBaHe. 3a HETOYHOCTTA Ha 1eiTa e
M3M0Ja3BaH METOIBT Ha XOPU3OHTUTE, KOWTO oOmpejens peaulia MPOMEHUM B MHEMO-
BB3MPHUITUETO TPOCTPAHCTBO M OrpaHHM4YaBa OOIIOTO KOJIMYECTBO MHpopmalus, KOATO ce
06paboTea, Korato reIbOBT ce OpueHTHpa. BbTpeliHoTo Bb3npoussexjaHe or JIM uma
iiepapxus Ha Tpu HUBa: [TbpBO HUBO: EjnleMeHTH (MHEMO-BB3MPHUSITHS U AEHCTBUSA), BCEKH OT
KOWTO JEHCTBa Mo JlajieHa TPaeKTOpHs M MMa CBOs LEJ MO0 BpeME Ha BB3TPOU3BEKIAHETO;
BTopo HuBo: I'pyna ot eneMeHTH, KOUTO B3aMMOJAEHCTBAT B 30HUTE HA BB3MPOU3BEKAAHE U
npecienBaT CBOM COOCTBeHM Lesu; TpeTo HUBO: CBBKYMHOCT OT BCHYKH €JI€MEHTH, KOMTO
uMat o6la OCHOBHA 1ieN (LeJWTe Ha TPUTE HHMBA Ca B CHOTBETCTBHE M TOJYMHEHME).
AJNITOPUTBMBT, Cliell Kato Objie J0pa3BUT, MOXKe Ja ObJe MOCTHrHAT ype3 HepapXHuHH
MHOTOCJIOHHM HEBPOHHM MPEXKH 32 HY)KAUTE HAa HHTEJIMIEHTHHU JIETSLIM POOOTH U JIPYTH.

KntouoBu nymu: OMoHMKa, MbAb0, NaMeT, pa3MHOKAaBaHE ¢ HETOYHA e

3. Control of Water Resources by Regulated Water Detention and Extrapola:ltion-
Based Prognosis for Safety, International Scientific Conference Computer Science,
pp. 346

Petrov, N, Vasileva, S, Ginchev, D., Hristova, Y, 2006,



Kourpon ma BoanmuTe pecypecH upes peryimpano 3agbpikaHe Ha Bojara M

€KCTPANo/IaAllHOHHA NPOrHo3a 3a Ge3onacHocT, MekayHapoHa HayuHa KOHdepeHHsl 10
KOMNKOTbPHH HAyKH, ¢. 346

Pestome: Xunpocdepara e BoaHa mokpuska Ha 3emsrta. ToBa € KOMGMHALMS OT BOAM Ha
CBeTOBHMS OKeaH, MOpeTa, e3epa, PeKH W HeeCTeCTBEHM BOJOXPAHUIMIIA (M3KYCTBEHHTE
e3epa). B cBeToBHUs muaH o6uoTo KonmMuecTBo Boja B 3emsTa ¢ okoso | 458 000 703
Kybuuecku kunomerpa. [oAMIIHO U3NAPEeHUETO HA BOJHHTE MOBBPXHOCTH € OKOJIO 450 XMIsam
KyOMUECKM KMIOMETpa, a U3MapeHHeTo Ha cylata e okono 70 Xunsau KyGuuecku KUoMerpa.
Ot BaneXxMTe Ha BOJHATA MOBBPXHOCT MaAaT koo 420 XUsau KyOUUeckH KMIOMETpa, a Ha
cywata ce u3napssar okoyio 100 xunaam kybuueckn kuioMerpa Bojga. TakaBa HeoOMYaiHO
BMCOKA JIMHAMUKA B MPOLIECUTE HAa KpbBOOOpalleHHe, OKa3Ba OTPOMHO BIIUSIHME BbPXY )HUBOTA
Ha Hawara nuadeta [1]. B cratusra ce npeanara KOHTpOJ Ha 3a1bPXKAHETO HA BOJIAa HA PEKH U
a30BupH (JI3P) B ecTecTBeHOTO My KOPHTO (TMO-CIIELIMATHO 3aIbPIKAHETO HA BOJIATa B KOPHUTOTO
Ha peka Tynmxka). M3BbpllieH e aHaau3 Ha TOBA 3abpKaHe HA BOJIA M € MPEAJIOKEeH MOX0/ 3a
eKcTparnoyialfiOHHa MPOrHO3a 3a BpeMeTo 3a nojiydaBaHe Ha 90 % BozaeH pecypc Ha WDRR
crnopes; OezonacHocTTa npu npeodpbiuaHe. KimouoBu ayMu: BOIHO 3aabpikaHe HAa peKH M
SI30BUPH; BOJIEH pecypc; 6€30MacHOCT MpH NnpeodphliaHe.

4. Metonu 3a o00yuyeHHETO HA HEBPOHHHM MpexH, MexkIyHapoIHa Hay4Ha
koHpepenus ,Hayka, TeXHHKa, TEXHOJIOTHH H o6pa3oBaHue", cTp. cTp. §4-96

Mpvues, C, Heoesa, B., I'eopeues, T, I'unues, /[. I, 2007,

Pestome: BbB BbBeieHHETO € BbBEICHO MOHITUETO HEBPOMHTENIEKT U Ca U3JIOKEHH LIEJIUTE Ha
HacTosiaTa pabora, a UMEHHO: ONTMCaHUE Ha UIEUTE 3a METOUTE 3a 00yYEHHUE Ha HEBPOHHU
Mpexu 6e3 3a1b1004eH0 MaTeMaTHIecKo npejcTaBsHe. M3noxkeHa e cbIIHOCTTa Ha paborara:
OGyuyeHue ¢ yuuren v 6e3 yuutes; MetoasT Ha 00ydenue Ha JT. Xeb (anropurbM 3a 00y4eHHMe;
obydyeHWe Ha CHTHaM; AudepeHuranto obydenue); Bxoasum n wsxonum 3sesnm Ha C.
['pocGepr (OOyueHue Ha BXOJAHHUTE U W3XOAHKTE 3Be3/H); "OOyUYeHHETO Ha MEPLENTPOHa" OT
P. Posen6nar; MeroasT Ha mnpenomaBaHe Ha b. Yuapoy m M. Xod; Meroast Ha
CTaTUCTUUECKOTO 0OydeHHe; camoopranusauusta Ha T. Koxonen; U npyru. "3akmodenuero”
nokassa MNpUIIOKEHHETO 3a chb3aaBaHe Ha Memory-Neuro-Computers. KirodoBn aymu:
HeBponnu mpexu; Obyuenue ¢ yuuren, OOyyeHue 6e3 Haa30p; HEBPOKOMIIOTPU € MameT
(PaNeKo); Meroau Ha nipenoaBase U Jp.

5. Moral reliability of character, 1st National Conference With International
Participation Faculty of Technical Sciences in Cacak, 10-11. September 2016, pp.
151

Petrov, N, Ginchev, D., 2016,

HpaBcTBena HajeAkIHOCT Ha xapakTepa, 1-Ba Hanmonanna kondepenuus c
MeKIyHAPOAHO yuacTHe MakyiTeT 1Mo TexHH4YeckH Haykn B Yawak, 10-11. cenTemBpu
2016, c. 151

Pestome: HaCTOﬂlLlaTa CcTaTus ce 3aHMMaBa C HaJEXJIHOCTTAa Ha XapakTepa, KaTo ﬂpO6ﬂ€M B
CbBPEMEHHOTO l/IH(bOpMaLlHOHHO 06ULCCTBO. 3asgBeHa € HeoOXOAMMOCTTa OT BBBEXKJIAHE Ha
KaTeropusTa Ha MopajHaTa HaACKIHOCT. H3cnenBaH e CbBPEMCHCH XapakTep, KaToO



KOMOWHALMS OT BUCOKM MOpajHM KadectBa W 4epru. ToBa Gelle HAmpaBeHO BB BPb3ka C
UEHHOCTUTE Ha ChBPEMEHHOTO IMOepanHo OOIIECTBO HA €BPOTEHCKUTE HAPOM, 3aCTPaLEHH
OT pasjn4YHU (HOPMHU HA TEPOPU3BM U, 3a ChIKAJICHHE, OT HOBA FOJAMa MUTpALIUS.

Knrouosu AYMHUI HAACIKAHOCT Ha XapakTepa, MoOpaJi, UCHHOCTH, O6U.KCCTBO.

6. The development of science, education and technologies in the background of
modern migration of people, RRDTZJE, Nis, pp. 391-396

Petrov, N, Ginchev, D., 2018

PaseuTHeTro Ha Haykara, o0pa3oBaHHMETO H TexXHoJorHuTe Ha ¢(oHa Ha
c¢bBpeMeHHaTa Murpaunus Ha xopata, RRDTZJE, Hu, c. 391-396

Pestome: B nnrepec Ha 6barapekoto obIecTBo € Ja ce pelaBar Hai-CepUMO3HHUTE MPOBIEMH.
CnuchKbT ¢ mpobneMu BkItouBa Oe3paboTuiia, GeHOCT, HEAOCTUT HA LEHHOCTH WU JIPYTH
nogobuu. Ha To3m ¢GoH nabpkaBata € CKJIOHHAa Ja WM30CTaBsd Objrapckata Hayka |
Bb3MOJKHOCTHMTE, KOUTO TS MOXe Ja cbh3aaje. ABTOPUTE Ha TO3M JOKIAJ CMSTAT MojoOHO
OTHOLLUEHHME 3a rojisimMa rpetika. bbiarapckoTo oOuiecTBo MMa JiBa MbTs 3a pa3BUTHE: WK Ja
U3rpaad MKOHOMHMKA, OCHOBaHAa Ha 3HAHWETO (HAYWH, KOHTO MOYKE Jia OCUTYpPU YCTOMUMBO
pa3BUTHE), WJIM Jla J)KMBEE B CHCTOSHME Ha Xaoc (KBJIETO MOCACAMLIMTE OT MUIpauusiTa W
Oe3paboTHuara e ObJaT NOKPUTH OT MPOrpamMM 3a BpeMeHHa 3aeTocT U criekraknun). M Taka
Bbbarapus we 6wae nocnenHa cpen crpanute B EBponeiickus cvio3 (EC). Tosa e npuunHara,
nopaad KOSTO 3a HalMOHalHaTa CTaOMJIHOCT € OT pellaBalllo 3HAYeHWE HaykKara H
obpazoBanueTo B bbarapus na Objar ABMratesv 3a Hanpebk Ha 0OLIECTBOTO.

KntouoBu AYMU: CrnuchK Ha Haykara, O6pa3OBaHl/lCTO, TEXHOJIOTUUTE, MUT'palUATA.

7. Auanu3 Ha BHIOBe jJojuTaHe W 3axo] Ha JeTuile Codusi ypes aBHALHOHEH
cumyaarop, BynTpane 2020, cTp. cTp. 29-34

I'enos, B. b., I'unues, /. I, 2020,

Pestome: Upes To3u mokiaj Iie ce JEMOHCTPUPAT 4YacT OT Bb3MOKHOCTH Ha CB3JaJ€H OT
CTy/IeHTH B KaTepa Bb3ayuieH Tpancnopt (KBT) kbm Pakysrera o Tpancniopta Ha TY Codus
aBMALMOHEH cumyatop. Peanusupan no ebrpewiet npoekt Ha KBT, punancupan or HUC npu
TV-Codus mo npoekr Crynentcku xu6, Gpupmu oT aBuaimoHHus Gpanm W ap. Ile ce
W3CTIeIBAT PAsIMUHM 3aX0/M 32 KallaHe. 3a LeTa ce nposejoxa ronetu Ha jetuue Codus mo
cxema 3a Kaiate. Ille ce aHanM3Mpa KOJMYECTBOTO M3pasxoiBaHo ropuso. llle ce oryere
BPEMETO 3a MPOBEXJaHe Ha mojeTute. 3a Lenra 6sxa M3BBPIICHH MOJIETH ChC CTaHAAPTCH
3aX0Jl 3a KalaHe, ChbKpaTeH, BU3yaJleH U BTOPH 3aX0Jl, KOUTO Ca W3MbJHEHM C aBTOMUIOT U
oTAeNeH erarn ¢ pbpYHO yrpaminenue. C momomira Ha Ta3W CUCTEMa Ce MpejcraBs HOBa
Bb3MOXKHOCTHTE 3a 06yueHue u uscienosarencku uenu B TY-Codus.

8. Model of a Liquid-Gas Rocket Engine, BynTpanc-2021, pp.
Kanter, I. Y. Ginchev, D. G,,

Mojesn Ha paKeTeH ABurared ¢ Teden ra3s, bynTpanc-2021, crp.



Pestome: HByKOMﬂOHCHTHI/I PaKETHHU JABUraTEJIu ca cpej Hal-CIOXHUTE MalllhHU, Cb3JaACHU
OT Xopara. TsaxHara cnoxHocT obaue ce ABJDKH Ha O4aKBAHETO, Y€ TE3W MALLIMHHA U3IbpPKaT Ha
HU3KJIFOYHUTECIIHU TEMINEpaTypUu, HalasdraHusds U CUJIU MU 0e3 Ja 3HajdT MHO3MHaA, OCHOBHUTE
(j)l/l?;HLIHI/I INIPUHLWIIU Ha paKETHUTE ABUIraTesIM ca U3HEHaABallO MpOoCTH. uCﬂTa Ha TpoeKTa,
JOKYMEHTHpAH B Ta3u cTarus, € Ja AEMOHCTpHUpa TE3U TMPUHLUUIIU C MaJIbK Mall_la6,
beHKU,HOHHpaLLl MOZICJT Ha paKeTeH ABUrarell C TCYEH ras, 3aXpaHBaH I0J1 HaJisiraHe, CbCTOsLLL
CC OT MHXXEKTOp, TOpUBHA Kamepa U CD JIK03a, U KOUTO MOXKe Ja YIE€CHU TNPOABIDKUTEIIHA
pEaKlMs Ha TOPEHE B Cpella ¢ BUCOKO HaJIAraHe, 3a11ymaBa171Kl/l FTOPUBHUTE Ia30B€ B I'bPJIOTO HaA
Aro3ara, W Cb3aBaT CBPBbX3BYKOBM H3IMYyCKATEJIHU ra3oBeE. B KpaﬁHa CMETKa ABUIraTelisT
Tpfl6Ba Ja ¢b3aae KOJMYECTBO Tsra, ONU3KO J0 HAlIWUTE OLICHKHK 3a Tdrarta.

9. Bwamoxknoctu 3a O6yuyenue u Hayuno Pazsurue na Crynentu YUpes Ilpoexrtn,
ByaTpanc-2021, ctp. crp.

Kyyapoesa, 11, I'enos, B, I'unves, /. I, 2021,

Pestome: Hacroswus noknajn Mma 3a uHen jJa MpeicTaBd Bb3MOXKHOCTUTE 3a M3siBa Ha
CTYAEHTHUTE, Ype3 MPOEKT, KOUTO caMW MHULIMUpAxXa W 3aroyHaxa ja M3nbiHsaBar. Kpalinus
pe3yaTar € CBbp3aH C TMOAINOMaraHe Ha Y4eOHWsl TMpolec M HW3IMOJI3BAHETO My 3a
Hay4yHOM3ceaoBarescku ueau. Crel NpUKIIoYBaHe Ha MbPBU eTan ce 00yuaBar, aHraxupar u
ro J0yChbBbpPLUEHCTBAT HOBM cTyAeHTH. [Ipe3 2019 r. 3amouHa ja ce u3rpaxiaa cuctema —
ABHMAllMOHEH CHMYJaTop 3a JEMOHCTPAaTHBHU 1€ KBM YIMPaXXHEHHUs 10 TpeameT
ABHALMOHHU NpubOpHU W aBToMaTtuuHK cucTeMu. Criell ToBa ce TpaHcopmupa B MPOCKT Ha
Karenpa ,,Bu3nywen Tpancrnopt. CrenBaliara roguHa oetne ¢pUHaHCUpaH, KaTo CTYICHTCKU
npoekt ot HUC kbM TY-Codus — 2020 r. YausepcuteTa noakpeny pazpadborsanero 1 3a 2021
I, KaTO BCMYKO TOBa j0Beje 10 o0ocobsiBaHe Ha cTyneHTckH kiyd KocMoc, kbaero jpyru
CTYAEHTU MOraTr Ja peanu3upar TeXHU MJeH. YuacTBa c€ B Hay4YHM MPOEKTH € JOKIalu,
pa3nuyHu GopyMH, KakTo U B OTpassiBaHus aeiHocTute B TY B Meauure.

10. IpuoxkeHHe HA ABUOCHMYJIATOP ¢ BUPTYAJIHA PEAJTHOCT NPH pexabuIuTalns Ha
aeua ¢ uepedpaina napaiausa, Hayuna kondepenuusi ¢ MekIyHapoaHO yyacTue
110 aBHAIIHOHHA, ABTOMOOHJIHA M 7KeJ1e30IIbTHA TeXHHKA 1 TexHonoruu byaTpanc-
2022, 10-13.09., cTp. cTp. 14-18

T'unues, JI. I, Hnuesa, P. u, JIy, )K., Vane, 1], I'atioapos, H. 11., 2022,

Pestome: CBBPEMEHHOTO COLMATHO-OPUEHTHPAHO OOLIECTBO Ce HYKAae OT MOAKpena Ha
BCUUKM, Haii-Beye Ha Te3W, KOWUTO ca B HEPaBHOCTOMHO monoxkenue. ConmupapHocTTa €
npo6eMUTE Ha Te3M JIMLA MPe/TIonara MEpONpHATHs B TAXHA MIOMOLL, 32 1a MOTaT J1a oJ3Bat
ob1ecTBeHaTa HHpPACTPyKTypa 1 Giara, opaju crieliidukata Ha cBOUTE 3a00ABAHUS [1,8].
Equn 106Bp BapuaHT 3a Takasa MOAKpeNa Wik MpHodliaBaHe Ha Xopa Cbhe 3ApaBOCIOBHH U
COLMAJIHK NPOOIEMH € BKITIOYBAHETO UM B PasjiM4HM JICHHOCTH, KOUTO 13 MOKaKaT, u¢ T¢ HE
ca OTXBBPJIEHN OT 06LecTBOTO. TAXHOTO MHTErpUpaHe B OOLIECTBOTO € 3aJI0XKEHO B peMLa
eBPOTIEHCKH MPOTPaMM, KOMTO YCTeIIHO GMHAHCHPAT MPOCKTH, CBBP3aHH ¢ ¢IHAKBB JOCTRI
32 MHAMBUAMTE C YBPEXKJAHMS [0 BCMYKM OOLIECTBEHM HMH(PACTPYKTYpPHH 00eKTH "



MPEIOCTaBEHH YCIyTH B ChOTBETCTBUE C TEXHUTE MOTPEOHOCTH. TeXHUUECKUAT YHUBEPCUTET
— Codusi, KaTo OpraHu3alus, KOSTO € KOPMOPATMBHO COLMANHO OTTOBOPHA CHILO Pa3BHBA
JICHOCTH B MOAKPENa Ha MHTETPALMATA Ha CTYIEHTH B HEPABHOCTOHHO nonoxkenue [2, 9]. B
Texnnuecku ynusepceurer — Codust cbe chaeicTBHETO HA Karenpa ,,Buanymen tpancnopr®,
Hayunouscnenosarencku cekrop, cryaeHTH W GupMM Gfixa W3rpajeHu ABa aBUALMOHHH
cumynaropa (AC) 3a BUpTyasieH TPEHUHT Ha MUJIOTH Ha caMoJIeTH, poHoBe U ap. [3-5]. Tesu
CHMYJIaTOpW Ce M3MOJI3BAT ChIIO 3a 0OyyeHWE Ha CTYIEHTH, BM3yallM3allus Ha pas3iuuHu
MPOLECH N0 BpeME Ha eKCrjloaTalms Ha jeTtatennu anapatu (JIA). JleMoHcTpupar ce npouecu
npex ObAEM MUIOTH MM Ha3eMHO OlepupaHe che cpejacTBata. M3momsea ce 3a
M3CnieloBaTeicka JIMHOCT, 3a 3arlo3HaBaHe Ha Jeuara ¢ MpUHLMNWTE 3a pabora |
eKcrioatauuaTa Ha JIA, KakTo M 3a MOTHBALIMOHHM TMoJieTH. PaspaGoreHa e nporpama 3a
o0y4eHHe ¢ Liel 3aro3HaBaHe Ha OCHOBHM MpPUHLMIIM Ha TOJETa M EKCILUIoaTalusl Ha
cumynartopute. BcHukM Te3u NpuIokKeHus, KaKTO U HOBUTE, KOMTO B MOMEHTA CE YCBOABAT —
CJIC/ICHE Ha MOTJie]l, BHUMaHME, KOETO MUJI0TA ChCPEeI0TOYaBa B M0JIE€Ta, MOMEHTHH WM JPYTH
CBCTOSIHUSI — yMOpa, CTPeC, ,,[iperapsHe’, npekaaeHa caMoyBepeHOCT M T.H., KAKTO U ClieJieHe
Ha 6MO(U3MONOrUYHM MOKA3ATENM KATO MYJIC, AMIIAHE, KOXKHO-TaJBAHMYHA PEAKLIUS, KPBBHO
HaJlsiraHe, MO3bYHATa aKTMBHOCT W JPYrH, JOMBJBAT Bb3MOXKHOCTTa cucTemara jJa Obae
M3TI0JI3BaHa TMPH JIML@A C BJIOLIEHA MOJBWKHOCT MJIM 3aTpyAHEHA MUCIOBHA ACHHOCT, KOSITO €
BCJICJICTBUE HAa HAKAKBO 3ab0siBaHe KaTo JieTckaTa LepebpanHa napanusa. To3u Aokiaa uma
3a LeJ1 1a NpeCTaBu UMEHHO Ta3u Bb3MOKHOCT.

11. CeerbT ce ny:xaae or ISAO, III MexaynapoaHa muajfexka KoH(pepeHUMs C
ydacTue Ha yTBbpJeHU yueHU — "' HokeHepHa HHPPACTPYKTYpPa H KOHKYPEHTEH
ousnec', cTp. crp. 7

Tooopos I11. O, I'eopeues, 11. C., I'unues, /. I, 2022,

Pestome: Ta3u cratust npeacras mbpBara cThIKa KbM YCTOHUMBO peLIEHHE 3 MPEKOMEPHOTO
reHepupaHe Ha careluTh B opouTuTe Ha 3emsara. OCHOBHATA 1€ € Jla ce 3arnouHe padora 3a
Ch3JlaBaHe Ha OrpaHUYEeHUsl U U3UCKBAHHUS 3a KOCMHUYECKHUTE KopaOu, KOETO MO OTHOLIEHHE Ha
TOBa I1ie 3a0aBM MO-HATATHIIHOTO pa3BUTHE Ha Npobiema. Toa 61 GUIO BE3MOKHO CaMO upe3
Ch3/laBaHe HAa HOBA CTPYKTYpa C FOPUCAMKLMS HaJl BCUHUKH AbpKaBU uleHKW. CTpyKTypara Lie
OTroBapst 3a Ch3aBaHETO Ha CepTU(GUKATH 3a 3aABIDKUTETHU U3MCKBaHUs. Te3n orpaHUyeHMs
BKJIIOYBAT 3ab/KMTENHO BpbllaHe Ha 3eMsTa WM TmorpedBaHe B JBJIOOKHS KOCMOC,
BbBEK/aHE Ha OMpEJIENEHH 3aKOHM M CTHMYJIM 3a CTpaHMTe-4JIeHKH, BHEIpABAaHE Ha 100pe
MO3HATH aBMALIMOHHU CUCTEMH 3a MOJ0OpsIBAHE Ha MPOCIEASBAHETO M JIP.

12. PaspaGorBaHe U M3rpakjaHe Ha NPOTOTHNI Ha 0e3NUJIOTEH JieTaTejleH anapar.,
HnskenepHa uHQpacTpyKTypa H KOHKypeHTeH OH3Hec, CTp. CTp.

Muxaun Cepagpumos, Mapmun Anexcues, I1. I'eopzuee, 'unues, /. I", 2023,

PestoMe: OcHOBHATA 11eJ1 HA HACTOALLMS JOKJIA € a OTHILIE MpoLEeca Ha Ch3[JaBaHe Ha MOJIETTH
W HATpyMBaHe Ha KOMMETEHLIMH, KOUTO Ja ObJaT U3M0J3BaHU OT CTYACHTUTE Ha TVY-Codus 3a
ObJELIM MPOEKTH, W3CIEN0BATENCKH, CUMYIALMOHHU W ApYrH JEHHOCTH B obnactra Ha
MPOEKTUPAHETO, M3rPAKAAHETO M BHEAPABAHETO HA TMUIOTHUPAHW JIETATEHU amapath M
Ge3MUIOTHU JIeTaTelHH anapaTh. [1poeKThbT ce OChLIECTBABA ¢ (uHAHCOBATa MOAKperna Ha
HayuHouscnenoBaresckus cekTop Ha TexHu4ecKust yHUBEPCUTET — Codus.

KirouoBu AYMHU! ()p()Hoee, KOMRIOMBPHU CUMYTIAYUU, KOMNIOMbPHO npoexkmupane, 06yt1eHue.



13. ApxuTeKTypeH Mojiesl 3a MOCTHIKOBO M3TpakiaHe HA M3KYCTBEH MHTEJIEKT 3a
KOHTPOJl M IejeBO MapUIPDyTH3HpaHe Ha aBHAUHOHHM amapatu, XXI

Mexkaynapoana nayuna kondepenuus , MeHHIKMBHT H HHAKeHepHHT 23”7, 25—
28.06., cTp. cTp.

Hnueea, P. H., N'unyes, J. I, Tauoapos, H. I1., Ancenos, A., 2023,

Pestome: HpOGKT'bT € 3a BHCIApsIBAHE Ha HEBPOHHU MpPEXKH 3a Cb3JaBaHE Ha COd’)Tpr 3a
MapmpyTHU3UpAHE U YNPaABJICHUE Ha CaMOJIETHU TIO MopbYKa. Toit obxBala APXUTEKTYPHUSA
MOZEJI Ha Mpoueca CThIIKA MO CThIIKA, KAKTO U MOTUBMUTE 3a]] HETO.

Kniouoeu oymu — camonem, nesponna mpesica, uskycmeen unmenexm, apxumexnmypen mooel,
copmyep, Hamupane Ha nbm.

14. Ilpounec Ha mnpoexkTHpaHe M H3rpazkiaHe HAa CHcTeMa 3a HaO/IodeHHe Ha
Bb3/lylIHUsI TPaduK 3a yyeOHu uesau, byarpaunc 23

Preslav Georgiev, Stefan Stavrev, Dimitar Ginchev, Radina Georgieva

Pestome: JloknaabT pasriekia MiaHUpaHETO M U3rpakJaHEToO Ha CUcTeMa 3a HabJIoJeHUE Ha
BB3Y LIHUS TpaduK ¢ 11eJ1 BU3yau3allus 1 MojinoMaraHe Ha rpoliecuTe Ha 00y4eHHUe B KaTezipa
»Bb3ayuen tpancnopt Ha TexHudecku ynusepcuteT — Copust 1 OnoOpena opraHusanus 3a
o0yuyenue ,Bucimia mkona apuaumsa”. CucTemara BKJIIOYBa B cebe CU  aBUALMOHEH
TpaHcTioHaep, ADS-B cucTemMa ¥ npueMHHUK Ha CITBTHUKOBA HaBUTauMoHHa cuctema (GPS).
[IbpBUTE 1BE ca B OCHOBATa Ha MPUHLIMIA ,,BTOPUYHA PAMOTIOKALIUA.

15. YuciieHa aepoAMHAMHYHA CMYJIAlHsl HA TPOTOTHN Ha 0e3NMJIOTEH JieTaTesleH
anapar, bByarpanc 23

Muxaun Cepaghumos, Mapmun Anexcues, Ilpecnae I'eopeues, Jumumvp I'unies

PestoMe: B TeKylIMST DOK/Tad aBTOPCKHUAT KOJIEKTUB MPEJICTABA PE3yJNTaTUTE OT YMCICHUTE
aepoJIMHAMHUUHU CUMYJAllMKM Ha M3paboOTEeHUs OT KOJEKTHBA OE3MMUIIOTEH JieTaTe/ieH anapar
(BJIA). UncrieHnTe cUMMYalMM ca HAMpaBeHM B cpejia Ha nporpameH npoaykt Ansys Fluent
ChC CTYIEHTCKHM JMLeH3. M3momseana e cTpykTypupaHa wsunciutenHa mpexka ¢ 800 000
enemenTta. CUMyNaLMuTe ca NPOBENEHHU ¢ MOAEIBT Ha TypOysieHTHOCT Ha CrianapTAsMapac 3a
ckopocTH oT 20 110 40 MeTpa B ceKyH/a, 3a BUcounHa Ha nojieta ot 0 1o 2000 MeTpa 1 3a briu
Ha ataka ot 0 0 12 rpagyca. PesynraTute oT cuMyalldMTe ca NPEJICTaBEHU B rpaputieH BUIL.
[Ipu Taka uzbpaHarTa aepoJMHAMWUUHA KOMIMAHOBKA, TSJIOTO Cb3/aBa 3HAYMTEJIHA HacT OT
nojieMHara cuia 6e3 ChIIECTBEHO HapacTBaHE Ha YEJIHOTO CHIIPOTUBIICHHUE.

16. Konuenuus 3a u3rpax/jiaHe, noji3Bane 1 pasBuTHe Ha Gpopmauns or Ge3nUIOTHH
JeTaTe/lHH ANAPATH 32 BOGHHHM W TPAKIAHCKM JedHOCTH (M3MOJ3BaHE H
npenmymiectsa) CurypHoct u orépana, crp. crp. 227-246, 2023

J3uses, B., 'unues, /1.



Pestome: ChBpemenHara BoiiHa e HepaspuBHO cBbp3aHa ¢ mom3BaHe Ha BJIA. Te npurtexasar
HSKOW cJlabu MecTa, KOMTO I'M TIPaBST ysI3BUMH 32 Bb3leHCTBUE OT NPOTUBHUKA. B cTatusTa ce
npeara KoHuenuus 3a cucrema ot BJIA, ynpaenssana or WU, kouto mnpeogonssar
HejocTaTbUUTe Ha camocTosTenHuTe BJIA, kato chieBpeMeHHO He yBeMUaBAT 3HAUMTEITHO
cebecroitHocTta Ha otaenuus BJIA. Cucremara or BJIA peanusupa chlio MHOXECTBO
JOMBIHUTENHU PyHKUMOHANHOCTH. KitouoBr gymu: Be3anunoTnu netatennu anapatu, posik ot
BJIA, U3kycTBeH MHTENEKT, Ch3/laBaHe M MoJI3BaHe Ha cucTeMa oT BJTA.

17. Konuennusi 3a u3rpaiane, noji3Bate u passutue Ha popmMauusi oT 6e3NHI0THH
JIeTaTeJIHH anapard 3a BOGHHH M TPakKAaHCKH JeliHOCTH (omucaHHe W
peaysmmsanus), CurypHoct u orépana, crp. crp. 213-226, 2023

J3uees, B., I'unues, /. I, 2023,

Pestome: ChBpeMeHHaTa BoiiHa e Hepa3pUBHO CBbp3aHa ¢ nonssaHe Ha BJIA. Te nputexasar
HSKOM CJTabM MecTa, KOMTO I'i MPaBST yS3BUMH 32 Bb3JIeHCcTBHE OT NPOTHBHMKA. B cTarusTa ce
npeiiara xkoHuenuus 3a cucrema ot BJIA, ynpaenssana or MW, kourto mnpeogonspar
HelocTaTbLUMTE HA camocTosiTenHuTe BJIA, Kato chbleBpeMeHHO He yBeIM4aBaT 3HAUMTENIHO
cebecroitHocTra Ha oraenHust BJIA. Cucremara ot BJIA peanusupa CbIIO MHOXKECTBO
JOMBJIHUTEIHU (PyHKUMOHANHOCTH. KimtowoBu gymu: Be3nunoTHu netaTeHy anaparu, posk oT
bJIA, U3kycTBeH HHTENEKT, Ch3JlaBaHe W Moi3BaHe Ha cuctema oT BJIA.

18. Implementation of a system for monitoring bio physiological data for pilot via the
flight simulator this is, IMEA 2022, pp.

Stavrev, S, Ginchev, D. G, 2022,

BHeleﬂBaHe Ha CHCTeMa 3a MOHUTOPHHI HaA 6"0¢H3HOJ10FH‘IHH JaHHU 3a MUJIOT 4pe3
MOJIETEH CUMYJIATOP TOBaA €

Pestome: [lpe3 mnocnepHuTe roAMHM ce HaOlofaBa TEHAGHLMS 32 WHPOPMALMOHHO
NMpeToBapBaHe Ha YaCTHM JIMLIA, KAKTO U Ha Pa3JIMuHU NPO(ECHOHATUCTH — MOJIULAN, YUUTEIH,
MOYKApHUKApH, MUIOTH Ha CaMOJIETM M acTpoHaBTH. [lodydeHMsT cTpec Moxke Ja Obie
M3KJIFOYUTEITHO OMAaceH, 0COOEHO 3a BUCOKOPUCKOBH NPodechn — Xopa, KOUTO ca OTTOBOPHH 32
’KUBOTA Ha MHOTO Jipyri. ETo 3al110 e/iHa OT LeIMTe Ha HacToslaTa U3cJie/JoBaTesIcKa CTaThs
¢ Ja ce Ch3laJe CHCTEMA 3a MOHMTOPHMHI, crocobHa jaa chOupa, aHanu3Mpa U ChbXpaHABa
6MO(U3MONOTMYHN JIAHHM Ha BHCOKOPHUCKOBM CIELMATMCTH. 3a BHEAPSBAHETO HA TasH
cuctema m3nomBame VR cumymatop 3a ofydeHue Ha nuioTH Ha camolner. OcBeH ToBa
chOUpaMe JaHHM Ype3 pasinyHU CEH30PH, KOMTO U3MepBaT paboTara Ha MUJIoTa Npu CTPecoBH
ycnous. Hakpas aHanv3Mpame JaHHUTE M NpaBUM W3BOAM. KitO4OBH JyMU: MOHUTOPHUHT Ha
OMOIaHHU, CUMYJIATOPH, CEH30PU, CEPUO3HHU UTPH.

19 AepokocMuyecka KHOepHeTHKAa OCHOBHM HalpapjeHHsl 3a  pasBHTHE,
International Scientific Conference on Aeronautics, Automotive and Railway
Engineering and Technologies BulTrans-2024

I1. Xaooicues, Jumumuvp 'unues,

Pestome: B To3u J0KIajy aBTOPUTE [MOKa3BaT HEOOXOAMMOCTTa OT BbBEK/IAHCTO Ha
KuGepHetnkara B aepokocMudeckus cektop. Tosa e Hayka 3a yNpaBleHAETO Ha BCAKAKDE B[



MaTepuanHu, HeMaTepuaaHu, OUOOTMYHM, OOIIECTBEHH U MEXaHUYHU 00ekTH. Karo usio Ts
MMa HSKOJIKO OCHOBHHM HampaBJieHHs: TEXHUUYECKA KHOepHETHKA, GUOKMOEpHETHKA U COLIMATHA
kubepHetuka. TexHuuecka KMOEpHETMKA - BaXKHO MSACTO B Hesl 3aeMa aepokocMuyeckara
KMOEPHETHKA, KOSTO M3MON3BA CUCTEMHO mnanupane. C mnocneapamio yrnparjieHue Ha
JeTateNHuTe cpeictBa B armocdepata u Kocmoca. [lpemunaBa ce npes cb3naBaHeTo Ha
ChOTBETHATA UHPPACTPYKTYpa, 0OyUeHHE U Ce JOCTUra JI0 OCHIIECTBIBAHETO HA onepalumuTe

Mo MJaHUpaHe U U3ITbJIHEHHWE CTPYKTYpaTa, (yHKLUMOHUPAHETO Ha JieTaTeiHuTe anaparu (JIA)
upe3 CbOTBETHM YIpPaBisiBallld Bb3ACHCTBUS.

20. Future of Emergency Services: Utilizing Drone Technology, GIS and 5G
Network, International Scientific Conference on Aeronautics, Automotive and
Railway Engineering and Technologies BulTrans-2024

R. Ilieva, D. Ginchev, A. Angelov,

bbaemero Ha crnemmnuTe ycayru: usnos3Bane Ha JpoHoBe texunosnoruun, 'MC u 5G
mpeska, MexayHapoaHa HaydHa KoHdepeHIHsl 0 aepOHABTHKA, ABTOMOOHIOCTPOEHE H
’KeJIe30I'bTHO HH KeHepceTBO U TexHosioruu BynTpane-2024

Pestome: Cnewrnure cinyxOu ca rppOHaKbT Ha oOuiecTBeHara GesoracHocT. Haii-pakHusaT
daxrop obaue e BpemeTo 3a peakimsi. Mma MHOTO (hakTOpH, KOUTO JOTIPUHACAT OTPULIATEIHO
3a HaBpeMEHHaTa peaklus, KaTo METEOpPOJIOTUYHHU YCIoBHs, TpaduK, o0OLIeCTBEHA
HEMOArOTBEHOCT M 3aTpPyJHEHHUs] B KOMYHMKauusTa. Ta3u craTusi M3M0J3Ba ChbBPEMEHHHUTE
HOBOBB3HUKBAIIIM TEXHOJIOTHH, 3a J1a HAMAJIM BPEMETO 3a peakis U Ja MoJ00pH HaJIMYHOCTTa
Ha yclyrute B 06J1acTH, KOMTO Mpejid TOBa He ca OUII. AKO CTe Ha MSICTO, 110 KOETO JIMHEeHKaTa
He MOJKEe J1a CTUTHE M BBIPEKH TOBa € TBBbPJE TICHO 3a XEJMKOINTEP, UMa pellieHUe 3a TOBA.
Be3moxkHOCTTAa 1a ce obagure Ha TMOJMLMATA, JOKATO CTe HaragHaTu W Ja TOJyuuTe
HeOOXOIMMHUS OTFOBOP 3a CEKYH/IM, MM pellieHHe 1 3a TOBa. Bbripeku ue cbe chBpeMennus Al
M HAJIMYMETO Ha YJIMYHU KaMepH, 00aXJaHeTo Ha TOJIULUATA MOKE JIOPH J1a HE € HEOOX0MMO.

Kniouosu oymu — nuHeiika, 1poHOBe, ciyxOH 3a crielHa momol, mbpea peakuus, 'MC,
6e3omnacHoct, 5G, Al;



III.  Abstracts of scientific publications - English

1. Reinforcement Learning Techniques in Optimizing Energy Systems
Stefan Stavrev, and Dimitar Ginchev

Abstract: Reinforcement learning (RL) techniques have emerged as powerful tools for
optimizing energy systems, offering the potential to enhance efficiency, reliability, and
sustainability. This review paper provides a comprehensive examination of the applications of
RL in the field of energy system optimization, spanning various domains such as energy
management, grid control, and renewable energy integration. Beginning with an overview of
RL fundamentals, the paper explores recent advancements in RL algorithms and their
adaptation to address the unique challenges of energy system optimization. Case studies and
real-world applications demonstrate the efficacy of RL-based approaches in improving energy
efficiency, reducing costs, and mitigating environmental impacts. Furthermore, the paper
discusses future directions and challenges, including scalability, interpretability, and
integration with domain knowledge. By synthesizing the latest research findings and
identifying key areas for further investigation, this paper aims to inform and inspire future
research endeavors in the intersection of reinforcement learning and energy system
optimization.

Keywords: energy systems; reinforcement learning; optimization; deep learning.

2. Towards a Cost-Efficient Gunner Controller for a Modular Battle Tank
Simulator, Stefan Stavrev, Dimitar Ginchev

Abstract: In this paper we present a cost-effective approach of building a hardware
microcontroller for simulating the M1A2 Abrams battle tank. We have focused on modeling
the battle tank gunner station controls, as well as a virtual representation of the tank itself. We
have additionally simulated the flight paths of the four main cannon rounds. Finally, we have
conducted several experiments on firing at targets, compared the results with actual data sheets
and draw conclusions.

Keywords—external ballistics, microcontrollers, battle tank, serious games, simulators

3. A low-cost battle tank simulator using Unreal Engine 4 and open-hardware
microcontrollers, D. Ginchey, S. Stavrev

Abstract: In this paper we aim to offer a low budget simulator of the MIA2 Abrams
battle tank for training and educational purposes. We have focused on modeling the battle tank
fire controls, as well as a virtual representation of the tank. In addition, we use modern methods
for calculating the external projectile ballistics. Furthermore, wind force and its effect on the
trajectory of shell projectiles are simulated and studied. Finally, we have conducted several
experiments and draw conclusions. Keywords — external ballistics; microcontrollers; projectile
motion; serious games; simulators

4. Towards a common platform simulator for European armored combat
vehicles using a modular software architecture, S. Stavrev, D Ginchev.

Abstract: In this paper we present a novel approach for building a common software
platform for simulating armored combat vehicles. We use Unreal Engine 4 as our simulation
software. The presented approach is an attempt towards integrating different combat vehicle
modules into a simulated environment. The presented simulator architecture can be used in



various training combat scenarios, such as reconnaissance, coordinated firing on targets,

different cooperation scenarios, etc. Keywords—training simulator, game engines, armored
vehicles, serious games.

5. Reinforcement Learning Applied to Multidisciplinary Systems Design

Optimization of an Aerial Vehicle, Ali A. Bataleblu, Zahra Bakhtiari, Jafar Roshanian,
Dimitar Gincheyv.

Abstract: The engineering design problems have been highly complex and time-
consuming. Real-world engineering systems also suffer many systems and subsystems levels
challenges during the entire product life cycle because of their inevitable multidisciplinary
nature and complex coupling between different subsystems. Therefore, any effort in direction
of alleviating difficulties in the field of Multidisciplinary Systems Design Optimization
(MSDO) will receive remarkable attention. Artificial Intelligence (AI) which is a massive field
encompassing many goals has recently triggered a paradigm shift in numerous industries
around the world and also could be led to a revolution in the MSDO field of research. Currently,
the most influential topic in Al is machine learning (ML) which is decomposed into supervised
learning, unsupervised learning, semi-supervised learning, and Reinforcement Learning (RL).
The focus of this article is to show the further applications of RL in the field of MSDO research
area. To demonstrate the potential capability of this strategy, it is applied to solve some
optimization benchmark problems and also design optimization of an aerial vehicle.

6. A Modified Model - Reference Adaptive Control Scheme for Airplane
Landing, Ali Mesbah, Jafar Roshanian, Dimitar Ginchev

Abstract: This paper tackles the problem of airplane automatic landing by making a
modification to and using the Lyapunov stability method of model reference adaptive control
for state tracking of multivariable systems. The modification is made to improve the
controller’s output tracking capabilities under dynamics model uncertainties whilst avoiding
the issues that high adaption gains cause. In order to construct a reference model that is practical
for the adaption law to track, the ideal dynamics model coupled with a linear quadratic regulator
was used. The resulting controller shows an improved consistency in dealing with model
uncertainty.

Ta Extended Reality and Control in the Industry, Roumiana Ilieva, Dimitar
Ginchev and Antoni Angelov.

Abstract: With the upcoming Extended Reality technology we open a new horizon of
technology. In this paper we propose the use of VR and AR technology for a more serious
business, the new and improved human-machine interface. Being on the back of another
industry, in this case the gaming one, will provide us with free R&D, and much cheaper tools
for our goals, all the while, the application of this new interface will extend the capability of
human control to a whole new level.

Hence, why we call it Extended Control (XC). In this paper we have added some of our
ideas for applying Extended Control, as well as an example of already existing XC solution
with proven increase in efficiency for its platform. Most of the XR tools are new, and the
technology has only now become stable enough to be used in serious cases. Therefore, risk
management is also taken into account in this paper. .

Keywords — Augmented Reality; Virtual Reality; Extended Control; Extended Reality;
XR; VR; AR; Computer Vision; Hand Recognition.



8. Extended Reality in CAD for Aeronautic and Automotive Industry,
Roumiana Ilieva, Dimitar Ginchev, Antoni Angelov.

Abstract: This paper is about the use of Extended Reality (XR) technology for 3D
modeling in 3D space and its benefits. It contains examples for sculpture modeling type of
software for aerodynamics and aesthetics of the chassis as well as examples of tools for
working with CAD for Solid Modeling in 3D. Their possible Pipelines are also presented and
while taking advantage of the ergonomics and the more natural modeling process, it will result
in more efficient effect both in time and quality achieved for a limited time frame. Using 2D
tools for 3D modeling is in many ways unnatural and it requires overcomplicated pipelines. Of
course, while drawing sketches in 2D has been the norm for millennia, it can't be compared to
both accuracy and completeness with a sculpture. And while big companies can afford studios
with life sized sculpture models of clay for their automotive design, the XR technology is to
make this available to small and medium-sized enterprise. Nowadays using a VR in aerospace

technology is very helpful. That help designer. and researchers to prepare a models and
systems.

9. Creating scenarios to study pilot behavior, Desislav Ivanov, Dimitar
Ginchev, Orlin Marinov

Abstract: Pilot activity is associated with mental and physical strain. At the same time,
exceptional endurance, quick reaction, adequacy of actions, good thinking, knowledge of the
technique and handling of it are required in order to be able to fulfil the tasks assigned to them.
Our goal is to create a method for monitoring biophysiological indicators precisely related to
the performance of various actions by pilots and comparison with people who have not flown.
The method should support assessment, training progress and decision-making by trainers and
examiners as well as license issuers. For creating a method we first need to collect experimental
data from experienced pilots to make the model based on their behavior. For collecting this
experimental data we are creating these scenarios. Keywords: simulators, sensors, flying
scenarios, pilots behavior.

10.  Detection and Analysis of Commercial Drivers’ Focus and Attention Using
Sensors and Simulators, Stefan Stavrev and Dimitar Ginchev.

Abstract: The commercial driver profession — operators of trucks, busses and other
specialized vehicles is a hazardous one. People in these positions are required to possess a high
level of awareness, to have quick reactions to changes on the road, to be able to adapt, maintain
and repair the vehicle if necessary. Professional drivers sometimes have to drive long routes,
even when they are paired with another colleague. Sometimes, situational and spatial
awareness must always be kept in high regards, despite factors, such as fatigue, sleep
deprivation, dizziness, nausea, etc. In this study, we try to analyze and evaluate professional
drivers’ performance, simulating some of those extreme conditions. Performing such an
experiment in a real-world scenario is dangerous, financially intensive and generally
undesirable. That is why, in order to perform our experiment, we use a Euro Truck Simulator
2 and the Varjo VR with integrated tracking sensor, in order to record and evaluate where the
driver’s eyes are focused during operational procedures and how their awareness changes with
time, fatigue and other limiting factors. As a result, we found out that a large percentage of all
evaluated drivers tend to lose focus on the road, pay less attention on the gauges and truck
instruments and tend to cause more incidents.



11. A Control Barrier Function-Based Approach for Safe Autonomous
Landing, Ali Mesbah ,Jafar Roshanian, Dimitar Ginchev.

Abstract: In recent years, the application of rigorous formal methods for guaranteeing
the safety of control systems has received a great deal of interest in the control engineering
community and become a subject of active, cutting-edge research. One such popular method
of formal safety is that of control barrier functions (CBFs). CBFs whose functionality is based
on Nagumo’s theorem of invariance could be implemented in control systems using online
optimization to serve as safety filters that — when needed — make modifications to the primary
control signal to prevent unsafe behavior. Since their popularization in the mid-2010s, CBFs
have been used in research concerning an extensive range of topics such as selfdriving cars,
aerial and walking robotics, multi-agent systems, etc. However, as it stands, aviation-related
control problems remain as one of the fairly unexplored areas in the topic, especially when it
comes to autonomous landing — one of the most safety-critical phases of flight. In this work,
the fundamental theory and concepts relating to CBFs are first introduced; then, the
considerations needed to apply CBFs in an aircraft control problem with a special focus on the
requirements for the landing problem are presented. Finally, the results from implementation
on a nonlinear three-degrees-of-freedom point mass model with an LQR-dynamic inversion
primary controller are presented and the usefulness of the CBFs is shown in two scenarios. In
the end, some remarks are given for potential future work.

IV.  Scientific publications in non-refereed journals with scientific peer review.

1. BbBegeHue 3a nmepUeNnTHBHOTO W NMaMeTOBOTO NPOCTPAHCTBA NMPH IMOIEHCKHS
I'bJIBLO

T'unyes, Jumumwvp I, C. Mpvues

Introduction on perceptive and memory spaces in a post pigeon

Abstract: Orientation and memory of a pigeon is being discussed in the introduction. There
follows a description of Perceptive Space through synthetic approach to Al (Artificial
Intelligence), based on the data from psycho-physiology (macro-and micro-level) for building
a model (of elements similar to neurons - formal neu objective laws of excitations; neuron
detectors and predetectors; vector of synaptic connections and command neurons for
classification). The Memory Space has two forms: FIRST: A Multitude of synaptic contacts
(with various effective rate of the training) between the selective detectors and command
neurons (the memory trace of the signal is characterized by distribution of the synapsis factors);
SECOND: In connection with the memory space (Isomorphicly to the perceptive space),
formed of mnemo-neurons (that for long time are saving the trace of the excitations of the
neurons. detectors) for incessant recording of the circumstances. A starting (working) block-
schemes of the memory in a post pigeon is shown.

Key words: bionics, pigeon, perceptive and memory spaces

2. ANrOpuTBM 33 BBTPEIIHO BB3NPOM3BEAJAHe NpH  HETOYHA L1 (ot
JABLJICOBPEMEHHATA IAMeT Ha NOIEeHCKUs! IbJIb0)



TI'unves, JJumumvp I, C. Mpvues

A.lgorithm of inner reproduction with inexact aim (from the long-term memory of a post
pigeon.

Abstract: With inner reproduction from the Long-term Memory (LM) of a pigeon condi-tions
are created for: The Shortest successful reproduction; The Longest unsuc-cessful reproduction;
Feasible semi-successful reproduction. For the inexactness of the aim Method of Horizons is
used, which determines a number of changes of the mnemo-perceptive space and limits the
general quantity of Information that is processed when the pigeon takes its bearings. The inner
reproduction from LM has a three-level hierarchy: First Level: Elements (mnemo-percepts and
actions), each one acting on a given trajectory and having its own aim during the reproduction;
Second Level: A Group of Elements, which interact within the zones of reproduc-tion and
pursue their own aitas; Third Level: A Totality of all elements, which have general main aim
(the aims of the three levels are in conformity and subordina-tion). Algorithm, after being
further developed, can be achieved through hierarchical multi-layer neuron networks for the
needs of intelligent flying robots and others.

Key words: bionics, pigeon, memory, reproduction with inexact aim

3. Control of Water Resources by Regulated Water Detention and Extrapolation-
Based Prognosis for Safety

Petrov, N, Vasileva, S, Ginchev, D., Hristova, Y.

Abstract: The hydrosphere is a water cover of the Earth. It is a combination of water of the
World Ocean, seas, lakes, rivers and unnatural water storage basin (the artificial lakes). In the
worldwide plan the common amount of water in the Earth is about 1 458 000 703 cubic
kilometers. Annually the water surfaces evaporation is about 450 thousand cubic kilometer,
and the land evaporation is about 70 thousand cubic kilometer. By the rainfall upon the water
surface, fall about 420 thousand cubic kilometers, and upon the land evaporation about 100
thousand cubic kilometer of water. Such unusually high dynamic in the circulation processes,
brings enormous influence upon the life of our planet [1]. In the paper is proposed a control of
water detainment of a rivers and reservoirs (WDRR) in its natural bed (particularly water
detainment in the bed of the river Tundja). Here is performed an analysis of this water
detainment and is proposed an approach for extrapolation prognosis of the time for gaining of
90 % water resource of WDRR according to over-tipping safety. Keywords: water detainment
of a rivers and reservoirs; water resource; over-tipping safety.

4. Metoau 3a 00y4eHHETO HA HEBPOHHH MPEKH
Mpwues, C, Hedesa, B., I'eopeues, T, I'unues, I
Neural Network Training Methods



Abstract: In the Introduction, the concept of neurointelligence is introduced and the objectives
of the present work are stated, namely: the description of the ideas for the methods of training
neural networks without an in-depth mathematical presentation. The essence of the work is
exposed: Training with a teacher and without a teacher; D. Hebb's method of training (learning
algorithm; signal learning; differential learning); S. Grossberg's Entry and Exit Stars (Training
of the Entry and Exit Stars); The Training of the Perceptron by R. Rosenblatt; The teaching
method of B. Widrow and M. Hoff; The method of statistical training; T. Kohonen's self-
organization; And others. The "Conclusion" indicates the application for the creation of
Memory-Neuro-Computers. Keywords: Neural networks; Training with a teacher;
Unsupervised learning; memory-neurocomputers (PaNeKo); Teaching methods, etc.

5. Moral reliability of character,

Petrov, N, Ginchev, D.

Abstract: The following thesis deals with the reliability of character as a problem in the modern
information society. The need to introduce the category of moral reliability has been stated. A
modern character, as a combination of high moral qualities and features has been researched.
It has been done in relation to the values of the contemporary liberal society of European
peoples threatened by various forms of terrorism and, unfortunately, by a new great migration.
Key words: reliability of character, moral, values, societyr.

6. The development of science, education and technologies in the background of
modern migration of people

Petrov, N, Ginchev, D.

Abstract: It is in the interests of Bulgarian society that the gravest problems should be resolved.
The list of problems includes unemployment, poverty, shortage of values and the like. In such
a background, the state tends to abandon Bulgarian science and the opportunities it can create.
The writers of this report regard such attitude as a big mistake. The Bulgarian society has two
ways for development: either to build an economy based on knowledge (a way that can provide
a sustainable development), or to live in a state of chaos (where the consequences of migration
and unemployment will be covered by programmes for temporary employment and spectacles).
And thus Bulgaria will be the last among the countries in the European Union (EU). It is the
reason why for the national stability it is crucial science and education in Bulgaria to be mf_;\de
the engines for advancement of the society. Keywords: List science, education, technologies,
migration.

7. AHaau3 Ha BUIoBe jgoiuTaHe W 3axon Ha Jernime Codusi upe3 aBHAUHOHEH
cuMyJiaTop.

I'enos, B. B., I'unues, JI. I

Analysis of types of landings at Sofia Airport with an aviation simulator



Abstract: This report will demonstrate various capabilities of an aviation simulator created by
students at the Department of Air Transport, the Faculty of Transport at Technical University
of Sofia. The simulator was developed as part of an internal project of DAT, and financed by
the Center for Research and Development at TU-Sofia (under the project Student Hub) and
companies in the aviation industry, among others. Various arrival types were explored. For this
purpose, flights were conducted at Sofia Airport following diverse arrival schemes. The amount
of fuel consumed was analysed and the flight time was documented. For this purpose, flights
with standard, shorter than standard, visual, and second approaches were performed using
autopilot, with the final segment of the landing being performed with manual controls. The
system presents new learning opportunities and research goals for students and others.

8. Model of a Liquid-Gas Rocket Engine
Kanter, I Y, Ginchev, D. G.

Abstract: Bi-propellant rocket engines are amongst the most complex machines created by
humans. However, their complexity is due to the expectation that these machines endure
extraordinary temperatures, pressures, and forces, and unbeknownst to many, the underlying
physics principles of rocket engines are surprisingly simple. The goal of the project
documented in this paper is to demonstrate these principles with a small scale, functioning
model of a pressure fed liquid-gas rocket engine, consisting of an injector, combustion
chamber, and CD nozzle, and which can facilitate a sustained combustion reaction in a high
pressure environment, choke the combustion gases at the nozzle‘s throat, and create supersonic
exhaust. Ultimately, the engine should create an amount of thrust approximate to our estimates
for the thrust.

9. Bb3moxknocTu 32 O6yuenue u Hayuno Passurue na Crynentn Ypes Ilpoektw,
Kyyaposa, I1, I'enos, B, I'unues, /[. I

Opportunities for Scientific Development and Training of Students Through Projects

Abstract: This report aims to present opportunities for students to express through a project
they themselves initiated and started to implement. The result is related to supporting the
learning process and its use for research purposes. After completing the first stage. new students
are trained, engaged and further perfected. In 2019 began to build a system - Aviation simulator
for demonstration purposes to exercises on the subject Aviation instruments and automatic
systems. It was then transformed into a project of the Department of Air Transport. The
following year it was funded as a student project from R&D TU-Sofia — 2020 University
supported the development for 2021, all of which led to the establishment of the Cosm.os
Student Club, where other students realized their ideas. Participate in scientific projects with
reports, various forums, as well as in media coverage.



10. Ipustokenune Ha ABHOCHMYJIATOP ¢ BUPTYAJIHA PEATHOCT NPH pPexabHIMTALHS Ha
Aena ¢ uepebpajiHa napajiusa

Tunves, /. I, Huuesa, P. H., Jly, )., Vane, 1], T'anioapos, H. I1.,

Application of Virtual Reality Aviation Simulator in Rehabilitation of Children with
Cerebral Palsy

Abstract: Today's social society needs support for everyone, especially those who are disabled.
Solidarity implies action to help those who are disadvantaged, those who cannot use public
infrastructure and public goods because of the specifics of their diseases. A good option for
such support or inclusion of people with health and social problems is to involve them in
various activities to show that they are not rejected by society. Their integration into society is
embedded in a number of European programs that successfully fund projects related to equal
access for people with disabilities to all public services and public objects in a way tailored to
their needs. The Technical University of Sofia, as an organization that is corporate socially
responsible, also develops activities to support the integration of disadvantaged students. At
the Technical University of Sofia with the assistance of the Department of Air Transport,
Research Sector, Students and Companies was built aviation simulator. This simulator, in
addition to training students, visualising different processes during the operation of aircraft in
front of future pilots or ground operation with the means and research, is used to introduce
children to the principles of operation of an aircraft, as well as to motivational flights. An
established training programme has been established. All these applications, as well as the new
ones that are currently being digested — eye monitoring, attention that the pilot pays in flight,
momental or other conditions — fatigue, stress, “burnout”, excessive self-confidence, etc., as
well as monitoring of biophysiological indicators such as pulse, breathing, skin-galvanic
reaction, blood pressure, brain activity, etc., complement the possibility that the system can be
used in persons with impaired mobility or difficulty in mental activity, disease such as cerebral
palsy. This report aims to precisely present this possibility.

11. CBerbT ce Hy:xkaae ot ISAO
Tooopos I1. O, I'eopeues, I1. C., I'unues, /. I

The World Needs ISAO

Abstract: This paper presents the first step towards a sustainable solution for the excessive
satellite generation in Earth’s orbits. The main goal is to start working towards creating
limitations and requirements for spacecraft, which in terms will slow down the further
development of the problem. This would only be possible by creating a new structure with
jurisdiction over all member states. The structure will be responsible for creating certificates
for mandatory requirements. These limitations include making return to Earth or deep space
disposal mandatory, introduction of certain laws and stimulus for member countries,
implementation of well-known aviation systems to improve tracking, etc.



12. PazpaboTBane M M3rpaxjaHe Ha NPOTOTHI Ha Ge3NUJIOTEH JieTaTe/eH anapar.,
Muxaun Cepagpumos, Mapmun Anexcues, I1. I'eopeues, Iunves, J]. I

Development and Construction of a Prototype of an Unmanned Aerial Vehicle.

Abstract: The main purpose of this report is to describe the process of creating models and
accumulating competencies to be used by the students of TU-Sofia for future projects, research,
simulation and other activities in the field of design, construction and implementation of
manned aircraft and unmanned aerial vehicles. The project is implemented through the
financial support of the Research Sector at the Technical University of Sofia.

Keywords: Drones, Computer Simulations, Computer-Aided Design, Training.

13. ApxuTeKTypeH Mojiesl 32 NMOCTHIKOBO M3rpa/iaHe HA H3KYCTBEH HHTEJIEKT 3a
KOHTPOJI M LleJIeBO MAPIIPYTH3HPAaHe HA ABHAIIMOHHH ANAPATH.
Hnuesa, P. U., I'unyes, /. I, I'aiidapos, H. I1., Aneenos, A.

Architectural Model for Step-by-Step Construction of Artificial Intelligence for Control
and Targeted Routing of Aircraft.

Abstract: The project is about the implementation of neural networks for the creation of
software for routing and control of custom made aircraft. It covers the architectural model of
the step-by-step process as well as the reasoning behind it.

Keywords — Aircraft, Neural Network, Al, Architectural model, Software, Path-finding.

14. Ilpouec Ha npoexkTHpaHe M H3rpakjaHe Ha cHcTeMa 3a Hal/lodeHHe Ha
Bb3/yLIHUS TPapUK 32 y4eOHU Leau

Preslav Georgiev, Stefan Stavrev, Dimitar Ginchev, Radina Georgieva.

Process of design and construction of an air traffic monitoring system for educational
purposes.

Abstract: This paper presents the process of design and construction of an air traffic monitoring
system for visualization and enhancing the teaching processes in the Department of
Aeronautics at the Technical University of Sofia and Approved Training Organisation “Higher
school Aviation”. The system includes an aviation transponder, ADS-B system and a receiver
of Global Navigational Satellite System. The first two represents the principle of Secondary
Surveillance System.

15. YUncnena aepoaMHaAMHYHA CMYJIAllMsl HA MPOTOTHII HA 0e3nMuJIOTeH JieTaTelieH
anapar.

Muxaun Cepagpumos, Mapmun Anexcues, Ilpecras I'eopeues, JJumumuvp 1unies



Numerical aerodynamic simulation of a prototype of an unmanned aerial vehicle.

Abstract: In this report, the authors present the results of the numerical aerodynamic
simulations of the unmanned aerial vehicle (UAV) developed by the team. Numerical
simulations were performed in Ansys Fluent software environment with a student license. A
structured mesh with approximately 800 000 elements was used. The simulations were
performed with the Spalart-Almaras turbulence model for velocities from 20 to 40 meters per
second, for flight altitudes from 0 to 2000 meters, and for angles of attack from 0 to 12 degrees.
The results of the simulations are presented in graphical form. With this aerodynamic scheme,

the body creates a significant part of the lifting force without any significant increase of the
overall drag.

16. Konuenuus 3a usrpaziase, noji3Bate u passutue Ha popMauus oT Ge3MHIOTHH

JleTaTe/IHM  anapaTd 3a BOEHHH H TpakJaHCKH [1eHHOCTH (M3MOJI3BaHe U
NpenMyiiecTBa).

/3uses, B., I'unues, /],

Concept for Construction, Use and Development of a Formation of Unmanned Aerial
Vehicles for Military and Civil Activities (Use and Advantages).

Abstract: Modern warfare is inextricably linked to the use of UAVs. They possess some weak
points that make them vulnerable to the influence of the adversary. The paper proposes a
concept for an Al-controlled UAV system that overcomes the shortcomings of autonomous
UAVs while not significantly increasing the cost of an individual UAV. The UAV system also
implements many additional functionalities. Keywords: unmanned aerial vehicles, UAV
swarm, artificial intelligence, UAV system creation and use.

17. Konuenuus 3a u3rpask/iaHe, noj3BaHe u pasBuTHe Ha ¢popMalus oT 0e3NMUIOTHH
JIETATEJIHM anapaTd 3a BOEHHH M TIpakKJaHCKH [eilHOCTH (omucaHHe M
peaau3aums).

J3uees, B., 'unues, J[. I

Concept for Construction, Use and Development of a Formation of Unmanned Aerial
Vehicles for Military and Civil Activities (Use and Advantages).

Abstract: Modern warfare is inextricably linked to the use of UAVs. They possess some weak
points that make them vulnerable to the influence of the adversary. The paper proposes a
concept for an Al-controlled UAV system that overcomes the shortcomings of autonomous
UAVs while not significantly increasing the cost of an individual UAV. The UAV system also
implements many additional functionalities. Keywords: unmanned aerial vehicles, UAV
swarm, artificial intelligence, UAV



18. Implementation of a system for monitoring bio physiological data for pilot via the
flight simulator.

Stavrev, S, Ginchev, D. G.

Abstract: In recent years, there is tendency for information overload of private citizens, as well
as various professionals — policeman, teachers, fire fighters, airplane pilots, and astronauts. The
resulting stress can be extremely hazardous, especially for high-risk professions — people who
are responsible lives of many others. That is why, one of the objectives of the current research
paper is to create a monitoring system, capable of gathering, analyzing and storing bio-
physiological data of high-risk professionals. For the implementation of that system, we use a
commercial-grade VR flight simulator for training airplane pilots. In addition, we gather data
via different sensors that measure the pilot’s performance under stressful conditions. Finally,

we analyze the data and draw conclusions. Key words: bio-data monitoring, simulators,
sensors, serious games.

19. Aepokocmuuecka KHGepHETHKA OCHOBHH HANIPABJICHHS 32 PA3BHTHe.

II. Xaoowcues, Jumumvp Iunues.

Aerospace Cybernetics Main Areas of Development

Abstract: In this report, the authors show the need for the introduction of Cybernetics in the
aerospace sector. It is the science of the management of all kinds of material, intangible,
biological, social and mechanical objects. In general, it has several main areas: technical
cybernetics, biocybernetics and social cybernetics. Technical cybernetics - an important place
in it is occupied by aerospace cybernetics, which uses systematic planning. aircraft in the
atmosphere and space. It goes through the creation of the relevant infrastructure, training and
the implementation of the operations for planning and implementation of the structure, the
functioning of the aircraft through appropriate control influences.

Keywords — aerospace cybernetics, cybernetic approach, flight and space systems

20. Future of Emergency Services: Utilizing Drone Technology, GIS and 5G
Network.

R. llieva, D. Ginchev, A. Angelov.

Abstract: Emergency services are the backbone of public safety. However, the most important
factor is the response time. There are many factors contributing negatively to the timely
response such as weather, traffic, public unpreparedness and communication difficulties. This
paper utilizes the modern emerging technologies in order to decrease the response time, gnd
improve the availability of the services in areas that previously weren’t. If you are in a locat!on
an ambulance can’t reach and yet it’s too tight for a helicopter, there is a solution for that. Being
able to call the police while being attacked and have the necessary response within seconds,



there is a solution for that too. Although, with modern Al and the availability of street cameras,
calling the police may not even be required.

Keywords— ambulance, drones, emergency services, first response, GIS, safety, 5G, Al;



