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Ha ocnoBanue Ha 3amose Ne OXK-5.3-16 ot 25.01.2023 r. Ha Pekropa Ha TexHu4ecku
yausepcuteT- Codusi, CbM Ha3HAYEH KaTo BBHINEH WieH Ha HaydHo >KypH, IO Ipoleaypara
3a 3aeMaHe Ha akKaJeMUuYHa UIbkHOCT ,,JloueHt* B IlpodecroHanHo HampapjeHue 5.3
KoMyHHKAI[MOHHA M KOMITIOTbPHAa TEXHMKA, HAaydHa CIEHATHOCT - ABTOMATH3alMA Ha
MHXEHEPHHMS TPYJ ¥ CHCTEMHM 3a aBTOMATH3UpaHoO npoekTthpane. Ha ocHoBanue Ha PemeHue
OT IePBO 3aceqanue Ha Hayunoto xxypu oT 06.02.2023r. CbM ONpe/ieNieH 32 peLieH3EHT.

1. O6um moJioxkeHue U GmorpapuIHM TaHHA

EnuHcTBeH KaHaumar mno obOssenust koHkype 3a AJl [owment B IIH 5.3
,, KoMyHHKalMOHHa ¥ KOMITIOThpHA TeXHUKa™ ¢ I71. ac. Becenun Esrenunes I'eoprues. Toii ¢
I7IaBEH aCHCTEHT BHB (hakyareT ,,KOMIIOTbPHH CHCTEMH M TEXHOJOTMH™ KbM TeXHHYCCKH
yHuBepcuteT — Codusi.

I'n. ac. Becenun ['eoprues e 3aBbpIIAT CICIUATHOCT ,,ENEKTPOHNKA M aBTOMATHKA™ B
TY-Codust mpe3 1990 r. Ilpe3 1991r. cnenmanusupa ,,ExcriepTHH cucTeMH U M3KyCTBEH
unTenext. B TY-Codwus. Ot 1995r. paboTH KaTo: HHKEHED ¢ y4€OHO HaTOBapBaHE, aCUCTCHT,
crapu acucTeHT U riaBeH acucTeHT B TY-Codus. Ilpes 2011r. 3ammnTaBa aucepranus B
IIpodecnonanno Hanpasnaenue 5.3 ,, KoMyHuKaoOHHA K KOMITIIOThPHA TEXHHUKA, CIIELIUAIHOCT
,,ABTOMaTH3a1¥s Ha UEOKCHEPHUS TPYI ¥ CUCTEMH 3a aBTOMATU3MpaHO NpoekTupane®. Boau
3aHATHA N0 aucuumauaute MHdopmaruka, [Iporpamupasne, IIporpamMupane u U3M0J13BaHEe Ha
KOMIIOTBPHH cucTeMH, [Iporpamuu mapagurmu, CodTyepHO MHXKEHEpCTBO, Banupanus u
BepU(UKaIHs Ha IPOrPaMHH CUCTEMH, TpuMepHO MOJEIUpaHe U Ip.

2. OO0 onucaHue HA NPeACTABEHUTE MaTepHaJIN

Y. 24 (1) 1.3 or 3PACPB u3uckBa 0T KaHAKMAATa B KOHKYpCa /1a UMa ,,ly0JIMKyBaH
MOHOrpadUMueH TPYA WM Ja € NPEACTaBMI PABHOCTOMHM MyONMKaUUu B ClEUMAIM3UPAHU
Hay4YHW M3JaHUs, KOUTO J1a HE IOBTAPSIT IPEACTABCHUTE 3a IPUA0OUBaHE Ha 0Opa3oBaTeIHaTa
¥ Hay4Ha crernel ,,a0ktop*. . ac. n-p Becenun ['eoprues e npeacrauil MOHOrpaduyeH Tpya
Ha TeMa: ,, KoHIENIuMs Ha mapajgurMa 3a CHHTe3 Ha YOBEKOIOJ00HO NOBEACHHE Ha LU(POBH



chIrHOCTH, 323 CTp., U3/1ATENCTBO ,, TeXHUYECKH YHUBEPCUTET — Co¢us, okromspu 2022r.
MowuorpadusTa e perensupana ot npod. a-p Cotup Cotupos u nou. JI-p Mapus Hernosa.

B cpoTBeTcTBHE € Wi.26 oT SPACPB, ocBeH MoHOTrpadusaTa, KaHIAUAATET € IPECTaBUII
CIpaBKa 3a M3IbJHEHHE HAa MMHMMAJHMTE M3WCKBAHHMS, KAaKTO M CHpaBka 33 OpArMHATHH
HayYHH [PUHOCH CBC CBOTBETHHTC JOKA3aTeNCTBA, CB3MAJCHH CIICH JIOKTOpCKaTa CH
mucepramys. KM Tasu rpyna ce OTHACAT Hay4HH MyONIMKaluy 1 y4eOHM IoMaraa.
IIpencTaBeHaTa 3a KOHKypca IpoIyKius e 00o0Iena B Tabmuna 1.

I'pyna or | Chaspxanue WsuckBanus | M3nwiHeHne
noKasarell 3a JIOLIEHT OT KaHJuaara
"
A Jucepranmonen tpya 3a OHC ,,Jlokrop™ 50 50
b Juceprauuonen tpyx 3a HC ,Jlokrop Ha | - -
HaYKHTE
B XaOWINTAIIMOHEH TPy — MOHOrpadus 100 100
r Hayusn mny6nukauuu B — pedepupann | 200 244
U3IaHusA — 3

Hayynu nyOnukanud B HepedepupaHu
M3/IaHKs ¢ HAy4HO pereHsupane - 20

I [{utupanus 50 60

E VyeOHM nomaraia - 6

X XopapuyM BOJICHH 3aHATHS 30 1923
3 Hayunu nyonukanus ¢ IF - -

B HacTosImaTa pelieH3 s HiMa /ia OT/Ie/IAM BHUMaHKe Ha y4eOHHUTE momaraa, THH KaTo
ca pelieH3UpaHu 1py u3anueTo M. Ile oT4eTa TAXHOTO HAIMIHE. A3 ru mpueMaM 3a BaXXHHU
KOMIIOHEHTH IIpH OLIEHKATa Ha METOAMYHATA NeHHOCT Ha Kanauaara. Cliell Taka HalpaBeHaTa
000CHOBKa TIpreMaM, 4e OpOosT Ha TPYIOBETE, IPUETH 33 PEIICH3US € 24 oTnenHu myOIuKauuy.
Te He MOBTApAT MpECTABEHUTE 3a NMpUI0OMBaHE Ha OOpasoOBaTENHaTa M Hay4Ha CTCICH
"nokTop". B ToBa umcio ¢ ¥ MoHorpagusra. OT 3HaYCHUE 3a aHaNU3a Ha Hay4YHUTC TPYAOBC
110 KOHKYpCa € ¥ TOBa, Kb/I¢ ca yOIMKyBaHu Tpyzosete. IIpaBu BreyaTIeHUE, 4e 3 pabotu ca
HAMEPHIIH MACTO B pedeprpany B Scopus u3aHus. ['011Ma 4acT oT nyonukamuure (16) ca B
Hay4Hu KoH(epeHmu (1, 2, 3 — OT CIUCHK IO t.7ul,3,4,56,7,8,9,13,14,17, 18,20 - ot
cnueek 1o T. 8). B m3nmanus ma Texuudecku yHusepcuteT — Cobus ca nyOJIMKyBaHH IIET
matepuana (2, 11, 15, 16, 19 — oT cnucebk 110 T.8). AKO ¢e Ch/IU 110 MACTOTO Ha myOIMKaUuKUTe
MOJKe J1a ce HalpaBM M3BOJA, Y€ CE OTHACA [0 Hay4Ha IPOJYKIMs C TIPUEMIIMBO IO HAayHdCH
IIPECTIDK PAaBHUIIE U M3ABEH TEMaTHUEH TIPHOPHUTET B IIPOQECHOHATHOTO HANPABIICHHAC 5.3

He ca npejicTaBeHH ¥ U3CIIEN0BATENICKU TIPOCKTH.

3. O0ma xapakTepHUCTHKAa Ha Hay4YHoOU3CJexoBaTejacTaTra U HAy4YHONPHJIOKHATA
JEeHHOCT HAa KaHAU/JaTa

3.1. TemaTrnyHa KJacHPUKaIUs H ChAbP/KATeJeH aHAIM HA HAYYHATa NPOAYKIUHMS
ITo cBOsATA TEMATHYHA HACOUEHOCT TPYJIOBETE C€ KIAaCH(PHUIMPAT HA CICAHUTE IPYIIH:

1. Banupauus ¥ CUTypHOCT HA CUCTEMH (2 — OT CIIUCBHK 110 t7ul,2,4,8,13, 14,15, 17
OT CIKUCHK 11O T.8);

2. CHCTEMH peallHO BpEME U CHCTEMHO nporpamupane (2, 6, 17 oT CUChK 1o 1.8);

3. Jlururanusanms v Buzyanusamys (1, 3 — OT CIIMCBK IO 1.71 5,11, 12 20 OT CIIUCBK IO
1.8);



4. Tenememnuuna (9, 10, 19 ot cnuchbk 1o T.8).

IIvpea epyna — Barudayus u cucyprocm na cucmemi.

Temarnkara e TunyHa 3a Hanpasnenue 5.3. [IpeacTaBeny ca H3CIEIBAHNS B 061aCTTa
Ha BalMIallMsTa U TECTBAHETO HA CHCTEMH PEAITHO BPeMe U pas3npe/IeIeHH CHCTEMH. 3aCerHaTH
Ca BBIIPOCH 10 BaTM ALK, BEPUDHUKALIUS U OTIPEIENIHE Ha HAZEXKIHOCTTa Ha pa3paboTBaHHUTE
npunoxenus. OOBpPHATO € OCHOBHO BHHMAaHHE Ha po0JIEMUTE B CHCTEMHTE C BHCOKA
HaJIe)KTHOCT M OTKa30yCTOWYMBOCT. PaspaboTeHa € 1AnocTHa KOHIENIMs 3a KOHTPOJIHU
KOJIOBE U 0c00eHHM cuTyarun. O6pbIla ce BHUMaHHE Ha KOMIIOHEHTHHUS MIOJIXOI.

Bmopa epyna — Cucmemu peanno epeme u cucmemno npoepamupane

B mybnukanuute oT Tasu rpyma ce 3acsraT OCHOBHO BBIPOCH 110 OTHOIICHHE Ha
BUpTyannsauus. Pasrieland ca  BBOPOCH B 00NacTTa Ha  BHPTyalM3aldaTa |
NapaBupTyanm3anuaTa. HanpaseH e anams Ha CHIypHOCTTa M yA3BHMOCTTA Ha CUCTEMHUTE BB
BUPTYaJIeH peXuM. M TyK, B pexHM Ha BHpTyalu3anus ce pasriIekAaT OCHOBHHU npobyiemu
CBBP3aHH ChC CHT'YPHOCTTA, HAaJEKIAHOCTTA M YSA3BMMOCTTA Ha ONEPAIMOHHHTE CHCTEMH.
Hebunupanu ca mpeau3BUKaTencTBaTa B Ta31 HACOKA.

Tpema epyna — [{ueumanuzayus u usyanuzayus

OCHOBHO BHHMaH¥e B ITyOJIMKaLMKATE OT Ta3M IPYIIA Ce OTENS Ha CHCTEMUTE 32 Hay4YHa
Busyanusanus. Ilpobiemarnkara Moxe na ObJe pasrieaHa OT MHOTO TJIEIHH TOYKH.
VIHTepecHH ca IOAXO/UTE, ONMCAHH B IPYNaTa HAYYHH TPYAOBE OT T3 kateropus. Hanpasen
© aHaJ13 Ha CKaJlapHH alTOPUTMH, Pa3feNeHH B rpynu. [IpeacTaBeHn ca U ca aHATH3MpaHH
alTOpUTMH CBHP3aHH ChC Ch3/1aBaHE Ha KOHTYPH. [Toka3aHy ca KOHLENIMH 32 BU3yaIH3aAIIAS
Ha BEKTOPHH JIaHHHU. M3cne/iBanusTa, B Te3M HayYHH TPYIOBE Ca HACOYEHH KbM e/IHA MoiepHa
HAaCOKa — TEH30PCH aHaJIM3.

Yemevpma epyna — Teremeduyuna

Tenemenuuunara npumo6MBa BCe 1O TOAAMO 3HAUYECHHe. HampaBnenuero Thpmnu
HETIPEKBCHATO pa3BUTHE. M3crenBanyaTa B TOBa HanpapjeHHUe ca UHTEpAMCLHUIUINHApHU. Te
Ca IpEeanocTaBka 3a paboTa Mo MEXTYHAPOIHH MPOEKTH. B pa3paboOTKHTE ca MpeacTaBeHH
PE3YITaTUTE OT TCKYIUH M3CICIBAHMSA HAa KaHAWAATa KbM HSKOH TEXHHYECKH ACTCKTH Ha
TeJIEMeUIMHATA. Te ca HaCOYeHH KbM METUIIMHCKH obpasu BBB BHJ 3D, TaxHara 00paboTKa,
KaKTO M MPUJIOXKEHUATA HA CMApT — yCTPOMCTBATA, KATO €EMEHT OT MEUIIMHCKHUTE TPHKH.

3.2.  XapakTepHCTHKAa Ha KAaHIMIATA KATO YUeH, u3cjieloBaTe)l

I'n. ac. n1-p Becemun Teoprues mosnasa MHOro no0pe cucTeMuTe Karo 1so. Mma
SHAHWS M ONHT B IPOrpaMHUPAHETO, B YACTHOCT TIPU CHCTEMHTE OT THII PEATTHO BPEME, [I03HABA
KOHICTIIMATE B M3KYCTBCHHS HHTEIEKT M yMee Ja IpUJIara CBOMTE 3HAHUS. BHCOKO
KBanu(uUUpaH € B cBosita obnact. Toi mpriara 3HaHMATA CH, BKapBaKM HOBATOPCKH MJIEH B
00JIacTUTE C KOUTO ce 3aHUMaBa.

KM nipeacrasenara ot Hero HayyHa MpogyKIMs Mora 1a OTHPaBs HAKOU MPEIOPHKH.
JlaHHWTE, KOMTO KAaHAMAATHT MPEICTAaBsl 0 OTHOIICHHE HA peamusanus nox dopmara Ha
TIATCHTH M IIOJIC3HW MOJC/IHM, M 10 OTHOIUCHHE HA HAYYHU IPOCKTH ca TBBPJE MAJIKO.
Peanuzaumsara ma Hayuuure maen 6u umana emHa neHCTBHTEIHO CCpHO3HA TEXKECT, MpU
M3IPaX<IaHETO MY, KaTO BOJEIL CIICLIMATIUCT.



4. Ouenka Ha neaarornyeckaTa nmoaroToBKa U 1eHHOCT Ha KaHaAuaarTa

[lenrarorn4eckusT OMUT Ha KaHAWIATa ce U3pa3siBa B aBTOPCTBO W HM3/aBaHE Ha
Y4eOHUIM M METOAMYHH MOCOOMS, M3rpaXane Ha n1abopaTopyy, MPOBEXIAHE HA 3aHSTHS,
M3BBHAYJIMTOpHA paboTa ChC CTYAEHTHUTE, ¥ T.H. KaTo 06eM m3naTeckara IIPOAYKIHS Ha TJI.
ac I'eoprueB e nocraTbyHa M CHOTBETCTBA Ha KOHKYpCHATa aKaJe€MHYHA JIbXKHOCT.
YueOHunuTe ¥ yyeOHHUTE MoMarana ca B ChOTBETCTBHE C y4eOHHUTE IUIAHOBE W Iporpamu. B
CRAaBTOPCTBO Ca M31a/IeHH: y4eOHH nomarania 1o [IporpaMupane U H3M0I3BaHe Ha KOMITIOTPH
1 PvkoBoactBo mo ITMK 1. Ilonoxurennu GakTH B Ta3M KOMIUIEKCHAa OIlEHKa ca
ABJITOTONMIIHUAT ONMMT Ha Becenun I'eoprueB. Tomemusr 6poit Ha ChaBTOPHUTE TIpHU
HIPCACTABCHUTEC B KOHKYPCHHUTE NOKYMEHTH Y4eOHHTE Iomaraja CBHETEICTBAT 33 BHCOKA
OLCHKa OT KOJICTHTE, HA Ta3M CTPaHa OT I1elar0rHuecKaTa My 3aeTocT. B ToBa OTHOIIEHHE MOTa
Ala  IpenopbiaM IIOAroTOBKAa Ha YYEOHMK, CBBP3aH C TEXHHYECKHTE aclleKTH Ha
IIPOrpaMHPaHETO.

S. OCHOBHHM HAYYHH M HAYYHONIPUJIOKHH INPHHOCH
AbcTpaxupaiiky ce or hakTa, ye HayqHH IIPUHOCH B TECHHsI CMUCBJ Ha Jymara Ouxa
CC OTHECIH KbM (YHIAMEHTANHU pa3paboTKu, a3 me 06061 IIPUHOCUTE Ha IJI. ac. A-p

Becenun I'eoprues 1o ciaepuus Hauu:

A. IIpHHOCH Ha MOHOTpadhHYHHUS TPYIT

KaTo Hay4Hu npuHOCH Ha MOHOTPaMYHHUS TP/ LLIE MOCOYA CIIEHUTE:

- IIpeoxena e KOHNENIHs Ha MApaTUIMa 3a CHHTE3 Ha YOBEKOIOLOGHO IIOBEJICHHE Ha
UH(POBHU CHITHOCTH 3a Hy)KIUTe Ha IH(POBa Beelnena. KoHienumsTa npeziara Mozes
Ha CHHTE3, HACOYECH KbM COLMAIHO MOBEIEHHE Ha IU(DPOBUTE MEPCOHANKH;

- Ilpemnoxena e cuctema OT 9eTHPH ATOMApHHU IEHCTBHS: popmyna, TexHHKa, yMEHUE U
HaBHK. IIpeioxeHoTO pasieneHue peamusmpa pasnuyHH MO XapakTep MEHTAIHU
ACHHOCTH B XOpaTa IIPH U3BbPIIBAHE HA HOBU MJIM MTOCTOSIHHO MIOBTapSAIIH Ce JCHCTBHS
B PEAJTHUS JKHUBOT;

- IlpemnokeH HOB MOAXOA 3a Ch3JABaHE Ha TMOBEICHHE 0a3MpaHO Ha moOsABaTa |
3aJI0BOJIABAHETO HA HYX/IH, KOUTO Ca B PE3YNTaT OT ACHCTBUETO HAa HHAWBMAA MM Ha
Apyru uHAMBUIM. [IpH TOBa MOBEIEHHE HHAMBUABT MOTyYaBa ,»3aryOu** unu ,,monsu*;

Cnennure npuHocH Ha MOHOrpadusTa I1e ocoya, KaTto HAYYHOINIPHJIOKHH:

- Cs3mazeHa e cucremMa OT MOHATHS 3a OMMCAHHE HAa 6a30BaTa KOHIIEIIIIHS;

- Ilpennoxen e hopmanen Monen 3a onucaHue Ha uudpoBara ceIHoCT ,,JleiicTBrE 3a
HY>XIHWTE Ha U poBaTa BceleHa. MoaensbT OMKUCBa JIEUCTBUSATA, KATO B3aUMO/ICHCTBHE
MEX/y CEMaHTUYHHU €JIEMEHTH;

- IlpemnoxeHn e mpomec 3a ch3maBaHe Ha IUIAH Ha JIEMHOCTUTE 3a IOCTHTAaHE Ha
KOHKPETHO TOBEACHHEC, MOoA (opmMaTa Ha TpoUEC C UTCPALMOHEH XapakTep |
ChABbpPKAL] NET (asu;

- Ilpennoxen e MmexaHussM 3a peanu3anus Ha 00yyeHHe Ha MHAMBM/A, KATO HAYMH /14
pasBuBa CHUICCTBYBAILMUTE TEXHMKHM, YMEHHUS M HAaBULM. 3a€JHO C TOBA € MOKA3aH
MEXaHM3BM 33 TAXHOTO MpeoOpasyBaHe, BKIKYUTEIHO MEXaHM3bM 33 TIXHOTO
,»3a0paBsiHe®;

- Onucana e nudposara cwmmHoct |, JlelicTBHe” Ha Gazata Ha Pa3MUYHU MOIEIH 3a
TUTAHHPAHE Ha MOBEICHHE;



- IlpemmoxxeHn ca MEXaHHU3MH 3a ONKCAHKUE CTAaTyca Ha LIEJUTe Ha MHIMBHU/A, Ha Oa3ara
Ha (opMmanu3bM, Oa3upaH Ha KpalHM aBTOMATH, 3a OLIEHKAa Ha JOCTOBEPHOCTTa Ha
TEKYIIOTO MOBEJCHUE Ha WHIWBHAA M AITOPUTHM 32 KOHIENTYaJHO IUIaHUpaHe Ha
NeWHOCTUTE BBB (Da3ara — IIaHUpaHe MOBEICHHUETO Ha HHIMBHU/IA;

- IlpennoxeHa € apXuTeKTypa Ha CHCTeMaTa OT HU(POBH CHUIHOCTH, HallpaBeHa €
OLIEHKa Ha 3a JOCTAaThYHOCT U HEMPOTUBOPEYMBOCT Ype3 BepUPHUKAIUS C YETHPH
CIICHapUSL.

B. IIpuHOoCH B HAYYHHUTE TPYAOBE, H3BBH MOHOFDa(bPIHTa

[TpuHOCHTE B OCTaHAIMTE, MPEICTABEHH B paMKUTE Ha NPOIlelypaTa HaydyHH TPYAOBE,
KJIacupUIUpaM, KaTo HAyYHOIIPHIOKHH U TIPUIIOKHU U OMX 00001 Taka:

Hay4yHonpuio:xHu:

- HoBaTtopcku nmoaxox mpu peanu3zanusaTa a BaTHAalMs U TECTBAaHE HA CUCTEMH OT THII
peasiHO BpeMe U paslpeeNieHH CUCTeMH. Pa3zpaboTka Ha KOHIENIMs 3a KOHTPOJIHU
KOZIOBE U OCOOCHU CUTYaIIHH;

- HampaBeH e aHanu3 U € MPeAIoKEH METO/ 3a OBUIIIABAHE HA KAYECTBOTO Ha COPTYeEp
3a kubep-QU3NIHU CHUCTEMHU

- OmmucBa ce mpoueaypa, ¢ KOSTO € BalUJUpaH TO3W HOB IOJAXOA — OIMCBa ce
MIPHJIOKEHUETO B IMPOEKT 32 aBTOMATHU3AlMs HA peasieH 00eKT

- HampaBen e aHanu3 Ha CKaJapHU aJITOPUTMU MpPU AUTUTAIU3AIMSA U BU3yaTH3aIMS.
[Ipennoxen e aHanu3 W mpoueaypa 3a u3bop Ha (HOTOpPEATUCTUYECH BU3YaIU3ATOP
criopen o01acTTa Ha IPHIOKEHHUE;

- OO06pabotrka Ha o00pa3u u oOpa3Ha oOpaboTka B TeneMmenuuMHaATa — AedUHUpAT
M3HUCKBaHMATA 32 HOBO IOKOJIEHHE Ha CHCTEMH 3a JUTHUTAIM3AIUS Ha METUITMHCKH
M300paXkeHus C IeJl 3ara3BaHe Ha Ka4eCTBOTO Ha aHAJIOTOBUTE H300pakeHHUS,

- Pazpaboren u BepuduIMpaH € TEOPETHYEH MOJEN Ha MOBEACHUETO HA MEXaHUYHA
CHCTEMA, KOETO IO3BOJISIBA B PEAJIHO BPEME J]a CE€ BHACAT U3MEHECHHS B 33JaHUsATA 32
OTJZIEJIHUTE MEXaHU3MH M Taka J1a Ce [TIOCTUTAT 3a/1alcCHUTEe CTOMHOCTY Ha rpelIKara.

Ipniaoxuu:

- JlebuHupanu ca MOAXOAM 3a H3IMOJI3BAaHE HA IMPOTPAaMHH TE€HEPATOPHU C LeI
paszpaboTkaTa Ha IM(poB MozeT Ha KuOep-pU3uIHa CUCTEMA C LIeJI KOPEKTEH IMoa00p
Ha IapaMETPUTE Ha CHCTeMaTa U M300p Ha KOPEKTHU aJITOPUTMHU 3a YIpaBJICHHE Ha
peanHuTe YCTpONCTBA,

- IlpennoxxeH e MoJien Ha mporpaMeH reHepaTop, HACOUEH KbM JU3alH U pean3alus Ha
CHUMYJAaTOpH Ha OOTHUYHU UHDOPMALIMOHHH CUCTEMH;

- Pazpaboren e Momen 3a TIpoMsHa Ha pPa3MOJIOKEHUETO M OpHUEHTAIMATA Ha
KOOpAWHATHATa cucTeMa Ha paboTHOTO mnoje. Karo ciencrsue ot ToBa € pazpaboTeH
QITOPUTBM 32 KOPEKIMs Ha paboTHUTE KOOPAMHATH TPU MHOTOJHUCTOB paboTeH
YEpTEeK.

ITpuHOCHTE MOraT 1a ce 0600IIAT KaTo HAYYHONIPUIIOKHH, HIKOH OT KOUTO ChC CHUJICH
aKIEHT BbPXY IIPAKTHYECKATA MIPHIIOKUMOCT.

6. 3HayuMoCT HA IIPUHOCHUTE 3a HAYKATa U NPpaKTUKaTa

3HAYMMOCTTA Ha IIPUHOCUTC € CBBP3dHA C TCXHHA HAYYHO-IIPHUIIOXKCH XapaKTEP. B
AJOKYMCHTHUTC HC 3a0ensn3ax HH(bOpMaIIHH OTHOCHO BHECAPSABAHEC Ha PC3YJITATUTC B IIPpAaKTHUKATA.



ToBa Oux Kckan 1a mpenopb4am, KaTo Hacoka B ObJieaTa AeHHOCT Ha KaHAUAaTa. B ronsmara
CH YacT, pa3pabOTKUTE B MPEICTaBEHUTE MO KOHKYpCa MaTepHald 3acThIIBaT MHOBATHBEH
Hay4deH MOJAXO] 3a pellleHHeE.

KonunuecTBenuTe nokasarenn Ha KpUTEPUUTE 3a 3a€MaHE Ha aKaJeMHYHATA JUTBKHOCT
»AOLEHT®, npuetn 8 TY - Codus, ca crmasenu. KauauaaTsT e npeacTaBui My6auKyBaH
MOHOTpaQuyeH TPy, KOHTO He MOBTaps PEACTABEHMS 3a PUI00MBaHe Ha 06pa3oBaTeIHATA
M Hay4YHa CTEIICH ,,JOKTOp”. MaTepuaianTe OTroBapsAT Ha BCHYKH KOJIMYECTBEHH ITOKA3aTelH,
CBbpIKallK ce B ,,IIpaBuiIHuKa 3a yCIIOBUATA U pelia 3a 3a€MaHe Ha aKaJEMUYHH JUTHKHOCTH
B Texunuecku yHuBepcureT — Co¢us“, OTHOCHO 3aeMaHe Ha aKaJeMHYHA THKHOCT
JOIIEHT. Hsixoun rmoka3areiu ca Ipens3IIbIHEHH B IBTH.

MowHorpapusaTa € caMOCTOATENEH TPY/A, a M[OBEYETO OT NyONMKAIMUTE - B
CBAaBTOPCTBO. B npesicraBennTe MarepuanuTe uMa Jauuu 3a 10 uurupanus. Clien HalpaBeHa
OT MeH IIPOBepKa B Scopus, a3 3a0ensa3ax nosede. Te3u JaHHU ca YOEAUTENHH, Y€ IPHHOCHUTE,
IIOCTUTHATH B TBOPYECTBOTO HA KaHIUIATA, ca peobIia1aBalio HEroBo JIMYHO Je0.

He ycTaHOBMX aHHU 3a [TarMaTCcTBO.

7. KpuTn4nu 0e/ie:KKH ¥ NPenopbLKH

Hsmam xputvunm Oenexxku. Ha Mmecra, B peleHsusita 0sxa OTOENS3aHHM HSIKOH
NIPENIOPBKY, TIPETW BCHYKO II0 OTHOIIEHHME Ha BHeIpHUTeNcKarta aeiHocT. Te ca c
KOHCTPYKTHBEH Xapakrep. OdYakBaM Ja 4dys IO3MLMATa Ha KAaHAMIATa, 110 IIOCTABEHHTE
BBIIPOCH B HETOBOTO IIPE/ICTaBSIHE.

8. JIMYHHM BIeYaTJIeHus

JInano, a3 6eryo mosnaBam kanaunara. OCHOBHO Ha 0a3a, IpeCTaBeHHTE TOKYMEHTH,
npua00uBaM 100pyu BrieYaTIeHHUs 3a Hero. B MeH ce ohopms MHeHue 3a 106pe MOArOTBeH
VH)XCHEp M ONMTEH mperopasaren. IlocoyeHuTte, B paMKHTE Ha HACTOSINATA PELIEH3US
TIPENOPBKH, Ca YacT OT BICYATICHHS, Ha 0a3a MPe0CTaBEHUTE JOKYMEHTH M MOS [IPELleHKa
CIIC/ 3aTI03HaHCTBO U aHAIHM3a Ha HayJHATa MY IPOIYKIIHS.

3AK/IIOYEHUE

C wmen, 060CHOBKa Ha 3aKTIOYEHHETO CH 1€ CH MO3BOJIA Ja HaNpaBs CIIEIHHTE
0000111eHUS
- Kangunatet uMa qearoroauiieH roau npoecuoHaieH U akaJeMHYeH ONUT (TIoBede
0T 20 rognum) u 106pe Mo3HABA CHBPEMEHHOTO ChCTOSHUE HAa HAayKaTa B KOHKYpCHATa
o0JacT;
- MHma pocraTeyna mo ob6eM HayyHa NPOAYKIMS C HAYYHH M HAYYHO-IPUIIONKHU

IIPUHOCH, ChOTBETCTBAILM Ha U3UCKBAHUATA 32 aKaJEMHYHATA JIIHKHOCT;

- Hma no6pu NpUIIOKHH IOCTHXKCHHS B MHXKEHEpHAaTa 00JacT ChC 3HAYUMOCT 3a

[IPAKTHKATa.

Bb3 ocHOBa Ha NpeICTaBEHUTE HAyYHU TPYIOBE, OLECHKATA HA TAXHATA 3HAYMMOCT U
CBABPKAILMUTE C€ B TAX HAYYHO-NPUIIOKHMU IPUHOCH, HAMHPAM 3a OCHOBATEIHO Ja JaMm
T0JIO)KMTEJIHA KOMIIJICCHA OLCHKA. [[aBaM, CBOETO MOJIOKUTEIIHO MHEHHE, 1. ac. 1-p Becenun
Esrennes I'eoprueB na 3aeme akagemuuHara jrbxsoct ,,JJOLIEHT” B IlpodecronamHoTo



HanpapjieHHe 5.3 KoMyHHMKalMOHHA M KOMIIIOThPHA TEXHMKA, HAydHa CIELHATHOCT
,»ABTOMATH3a1lUs HA WHXKEHEPHHUS TPYA M CHCTEMH 32 aBTOMATH3HPAHO IPOCKTHPAHE" .

Stanislav Denchev  Digitally signed by Stanislav

Denchev Simeonov
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OPINION

On the competition for the acquirement of the academic position of “Associate professor”
In professional field 5.3. Communication and computer technology
Scientific specialty: ,,Automation of engineering labor and systems for automated design*

Announced in State gazette 94/25.11.2022 for the Department of “Computer systems and
technologies ”, FCST

With candidate Chief assistant PhD Eng. Veselin Evgeniev Georgiev
Reviewer: Prof. Oh DEng. Stanislav Denchev Simeonov
University “Prof.Dr. Asen Zlatarov” - Burgas, e-mail: stanislav_simeonov(@btu.bg

Based on Order Ne OX-5.3-16 from 25.01.2023 of the Rector of the Technical
University — Sofia, I have been appointed as an external member of the scientific jury for the
procedure for the acquirement of the academic position of “Associate professor” in
professional field 5.3. Communication and computer technology, Scientific specialty:
»Automation of engineering labor and systems for automated design“. According to the
decision taken on the first meeting of the Scientific jury on 06.02.2023, I was appointed to be
reviewer.

1. General information and biographic data

The only candidate in the competition announced for the acquirement of the academic
position of “Associate professor” in professional field 5.3. Communication and computer
technology is Chief assistant PhD Eng. Veselin Evgeniev Georgiev. He is Chief assistant in the
Faculty of “Computer systems and technology” at the Technical University — Sofia.

Chief assistant Veselin Georgiev has graduated with specialty “Electronics and
automation” in TU — Sofia in 1990. In 1991 he specialized in “Expert systems and artificial
intelligence” at TU — Sofia. Since 1995 he has been working as engineer with educational
obligations, assistant, senior assistant and chief assistant at TU — Sofia. In 201 1, he defended
his PhD thesis in professional field 5.3. Communication and computer technology, Scientific
specialty: ,,Automation of engineering labor and systems for automated design®. He has
lectures in the disciplines Informatics, Programming, Programming and use of computer
systems, Program paradigms, Software engineering, validation and verification of program
systems, 3D programming, etc.

2. General description of the presented materials

Article 24 (1) i.3 of LDASRB requires that the candidate must “have published
monography or to present equivalent to it publications in specialized scientific issues which
should not be the same as these used for the acquirement of the scientific and educational
degree of “Philosophy doctor”. Chief assistant Veselin Georgiev submitted a monographic
volume entitled “Concept of a paradigm for synthesis of humanoid behavior of digital entities,



323 pages, Publishing house “Technical University — Sofia”, October 2022. The monography
is reviewed by Prof.Dr. Sotir Sotirov and Assoc.prof. Maria Nenova.

In accordance with article 26 of LDASRB, beside the monography, the candidate
submitted an information of conformance with the minimal requirements, as well as
information about the original scientific contributions with the necessary proof, created after
the defense of the PhD thesis. To this group belong his scientific publications and educational
handbooks.

The information submitted for the competition is summarized in Table 1.

Group of | Content Require- Done by the

indicators ments  for | candidate
assoc.
professor

A Thesis for ESD PhD 50 50

b Thesis for SD Doctor of science” - -

B Habilitation work - monography 100 100

r Scientific publications in referred journals — | 200 244

3

Scientific  publications in non-referred
Journals with scientific reviewing — 20

pil Citations 50 60

E Educational handbooks - 6

X Tuition hours 30 1923
3 Scientific publications with IF - -

In the present review I will not pay attention to the educational handbooks as they have
been reviewed prior to publication. I will take into account only their existence. I consider them
to be an important component of the estimation of the tuition activities of the candidate. Thus,
I assume that the number of publication accepted for reviewing is 24 individual publications.
They are not covering these presented for the acquirement of the educational and scientific
degree of “Philosophy doctor”. The monography is also in this group. It is of special importance
for the analysis of the scientific works for the competition to assess where they have been
published. It is impressive that 3 works have been published in issues referred in Scopus. Major
part of the publications (16) are made at scientific conferences (1, 2, 3 — in the list according
toitem 7 and 1, 3,4 ,5,6, 7, 8,9, 13, 14, 17, 18, 20 — in the list according to item 8). Five
papers were published in journals issued by the Technical University — Sofia (2, 11, 15, 16, 19
— in the list according to item 8). Considering the place of publication, it can be concluded that
it is a scientific production of acceptable level and certain thematic priority in professional field
5.3.

Research projects are not submitted.

3. General characteristic of the scientific research and applied research activity of
the candidate

3.1.  Thematic classification and content analysis of the scientific production
According to their topics, the scientific works can be classified as follows:

1. Validation and safety of systems (2 — in the list for item 7 and 1, 2, 4, 8, 13, 14, 15, 17
in the list for item 8);

2. Real time systems and system programming (2, 6, 17 in the list for item 8);



3. Digitalization and visualization (1, 3 — in the list for item 7 and 5, 11, 12 20 in the list
for item 8);
4. Telemedicine (9, 10, 19 in the list for item 8).

Group one — validation and safety of systems.

The topic is typical for field 5.3. the research work presented is in the fieled of
validation and testing of real-time systems and distributed systems. The issues discussed are
related to validation, verification and determination of the reliability of the applications
developed. Mainly, attention is paid to problems in systems with high reliability and fault
tolerance. An overall concept of control codes and special situations was developed. Attention
1s aid to the component approach.

Group two — Real-time systems and system programming

The publications in this group deal mainly with issues related to virtualization. Some
issues in the field of virtualization and paravirtualization are considered. An analysis of the
safety and vulnerability of the virtual mode system is made. Here again some basic problems
related to the safety, reliability and vulnerability of the operation systems working in virtual
mode are discussed. The challenges in this field are defined.

Group three — Digitalization and visualization

The main efforts in this field are focused on the systems for scientific visualization. The
problems can be considered from many points of view. The approaches described in this group
of works are interesting. An analysis is made of scalar algorithms separated into groups.
Algorithms related to drawing of contours are presented and analyzed. Concepts for
visualization of vector data are shown. The research work presented in these papers is pointing
to a modern field — tensor analysis.

Group four - telemedicine

Telemedicine is becoming more and more important. The field is under rapid
development. The research work in this direction is interdisciplinary one. They are a
prerequisite for participation in international projects. The reports present the results obtained
by the candidate during his current research of some technical aspects of telemedicine. They
are focused on medical images presented in 3D, their processing, as well as the use of smart
devices as component of the medical care.

3.2.  Characteristic of the applicant as a scientist and researcher

Chief assistant PhD Veselin Georgiev knows system in general very well. He has
knowledge and experience in programming and particularly in real-time systems, he know the
concepts of artificial intelligence and knows how to apply his knowledge. He is a highly
qualified specialist in his field. He uses his knowledge by introducing new ideas in the fields
where he is focused.

Considering the scientific products presented by him, T can give some
recommendations. The data presented by the candidate about realizations in the form of patents
and useful models, as well as scientific projects are quite scarce. The realization of his scientific
ideas would provide him with really serious influence by his development as a leading
specialist



4. Estimation of the pedagogical training and activities of the candidate

The pedagogical training of the applicant is expressed by the authorship and publication
of textbooks and methodical handbooks, creation of scientific laboratories, carrying out
lectures, out-of-campus work with students, etc. considering the volume of publication activity
of Chief assistant Georgiev, it is sufficient and complies with the contested academic position.
The textbooks and handbooks are in accordance with the curricula and educational programs.
He is co-author of handbooks on Programming and use of computers and Handbook of PUC L
A positive fact for this complex assessment is the long-running experience of Veselin
Georgiev. The great number of co-authors seen in the documents presented for the competition
indicates that his is highly valued by his colleagues at least from pedagogical point of view. In
this respect, I would recommend him to prepare a textbook about the technical aspects of
programming.

5. Main scientific and applied research contributions

Disregarding the fact that the term scientific contribution can be interpreted as
fundamental achievements, I would like to summarize the contributions of Chief assistant PhD
Veselin Georgiev as follows:

A. Contributions described in the monograph

I can mark as scientific the following contributions:

- A concept of paradigm for synthesis of humanoid behavior of digital entities for the
needs of a digital universe is proposed. The concept suggests a synthesis model focused
on the social behavior of digital personalities;

- A system of four elementary actions is proposed: formula, technique, skill and habit.
The set proposed realizes different by nature mental activities of people when
performing new or repeated actions in everyday real life;

- A new approach is proposed for the creation of behavior based on the advent and
satisfaction of needs resulting from the actions of the individual or other individuals.
With this behavior the individual gets “losses” or “benefits”;

I consider the following contributions to be applied research ones:

- A system of terms for description of the base concept is crated;

- A formal model for description of the digital entity “action” is suggested for the needs
of the digital universe. The model describes the actions as interactions between
semantic elements;

- A process for creation of plan for the activities necessary to achieve certain behavior is
proposed as a process of iteration nature containing five phases;

- A mechanism for realization of education of the entity as a way to develop the existing
techniques, skills and habits. Simultaneously, a mechanism for their transformation is
proposed, including a mechanism of their “forgetting”;

- The digital entity “action” is described on the basis of different models for planning of
behavior;

- Mechanisms for description of the status of entity’s goals is proposed, based on finite
automata formalism, for estimation of the authenticity of the current behavior of the
entity and algorithm of conceptual planning of the activity in the phase — planning of
entity’s behavior;



- Architecture of the system of digital entities is suggested and an estimation of its
sufficiency and unambiguity was made through verification of four scenarios.

B. Contributions in the scientific works beside the monograph

The contributions pretended within the frame of the procedure with the other scientific
works I classify as scientific and applied research ones and I would summarize them as follows:

Applied research contributions:

- Novel approach for the realization of validation and testing of real-time systems and
distributed systems. Development of a concept for the control codes and special
situations;

- Analysis is made and a method for improving the quality of cyber-physical systems is
suggested.

- Procedure is described by which this new approach is validated — the implementation
in a project for automation of a real object is described.

- Analysis is made of scalar algorithms for digitalization and visualization. An analysis
is suggested and a procedure for choice of photo-realistic visualizer with respect to the
field of its application;

- Processing of images and imaging processing in telemedicine define the requirements
of a new generation of systems for digitalization of medical images aimed at preserving
the quality of the analogue images;

- Theoretical model of the behavior of a mechanical system was developed which allows
making real-time changes in the tasks of the individual mechanisms aiming to achieve
preliminarily set error values.

Applied research:

- Approaches for the use of program generators were defined aiming to develop a digital
model of a cyber-physical system in order to make a correct choice of system
parameters and select particular algorithms for control of real devices;

- Model of program generator specialized on design and realization of simulators of
hospital information systems was proposed;

- Model for changing the location and orientation of the co-ordinate system of the
working space was developed. Consequently, an algorithm was developed for
correction of the working co-ordinates of a multi-sheet working drawing.

The contributions can be categorized as applied research ones with some of them having
strong emphasis on their practical implementation.

6. Significance of the contributions for science and practice

The significance of the contributions is related to their applied science nature. However,
I did not notice in the documents submitted any information about practical implementation of
the results obtained. I would like to recommend the candidate to take this as guideline for his
future work. The major part of the development work presented in the materials submitted for
the competition reveal an innovative scientific approach to solution of problems.

The quantitative indicators considered for the acquirement of the academic position of
“Associate professor” accepted at TU — Sofia are met. The applicant provided published
monograph which does not contain material used for the acquirement of the educational and
scientific degree of “Philosophy doctor”. The materials meet all the required quantitative



indicators listed in the “Regulations for he terms and conditions for acquirement of academic
positions at Technical University — Sofia” with respect to the acquirement of the academic
position of “Associate professor”. Some of the indicators have several times higher values.

The monograph is an independent work while most of the publications a co-authored.
The information presented for the competition contains data about 10 citations. Checking the
data in Scopus, I noticed that they are more than 10. These data are convincing that the
contributions achieved by the candidate are predominantly his own work.

I did not find data about any plagiarism.

7. Critical remarks and recommendations

I have no critical remarks. At certain places of the present opinion I made some
recommendations, mainly about the implementation of the results. These recommendations are
constructive. I am looking forward to hearing the opinion of the candidate on the issues marked
during his presentation.

8. Personal impression

[ personally know the applicant scarcely. My good impression of him is formed mainly
on the basis of the documents presented by him. Thus, I form my opinion of the candidate as
a proficient engineer and experienced lecturer. The recommendations made within the present
opinion are part of the impressions based on the document presented and my assessment after
acquainting with and analyzing his scientific production.

CONCLUSION

Aiming to provide sound grounds to my conclusion, I would like to make the following
generalization:

- The candidate has long term professional and academic experience (more than 20 years)
and he is very well acquainted with the state of the science in the field of the
competition;

- He has enough amount of scientific production with scientific and applied research
contributions corresponding to the requirements for the academic position;

- He has good applied research achievements in the engineering field which carry
practical significance.

On the basis of the scientific work presented, as well as the assessment of its
significance and the applied research contributions contained in it, I find it well-grounded to
give positive complex estimation. I give my positive opinion for Chief assistant PhD Veselin
Evgeniev Georgiev to acquire the academic position of “Associate professor” in professional
field 5.3 Communication and computer technology, scientific specialty ,,Automation of
engineering labor at automated design systems*.

5 Digitally signed by Stanislav
Stanislav DencheV penchev simeonov
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