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PEqEH3XR

no KoHKypc 3a 3aeMaHe Ha aKaAeMhrlHa grtxxocr ,,4oqenr"

npoSecroxanxo HanpaBreH14e 5.3 Xomynr,rxaqlloHHa r KoMntorbpHa rexHrxa

HayqHa cneqt,tanHocr: ABToMarx3]4paHx cxcreMx aa o6pa6orxa xa rxQopruaqrn n
ynpaBreHxe
o6naen a .{B 6poh 28/O2.O4.2O241,
HaxAr4ar: rr.ac. A-p r,rxx, Creaa MeroAleBa BeroBa-l,lBaHoBa

Peqexaexr: npoQ. A-p hHx. AaHxena Acexoaa loqeea

1. O6qlr norox{eHrn u 6uorpaQuvxr gaxxn

Hacronulara peqeH3rf, e r3roraeHa Ha ocHoBaHhe 3anoBeA N9 OIH-S.3-33/28.05.2024r.
Ha peKropa xa TV-CoQrn.

llo o6ggexhn KoHKypc 3a 3aeMaHe Ha aKaAeMhqHa ArbxHocr ,,Aoqexr", ny6arxyaax a

,{'upxaaex BecrH}4r( 6p. 28102,04.2024r. ca no4a4enr4 AoKyMeHrh or eAxHcrBeH t<aHAr4Aar - r,n.

ac. A-p nHlK. Creaa Mero4raeBa BeroBa-rl BaHoBa.

B npoQecroxanuoro cA pa3Bhn4e KaHA[Aarbr nprgo6raa OHC ,,Aoxrop",
npoQecroxanHo HanpaBreHIe 5.3 ,, KomyHra xaq]4oHHa h KoMntorbpHa rexurxa", xayvxa
cneqhanHocr ,,Tenearsroxxa I BxAeorexHhKa" npea Qeapyapra 2019 r. K'urvr rrnonnexra roi
3aeMa AlbxHocr ,,r,naBeH acrcrexl" B KareApa ,,KoMnorbpH14 crcrennu" na Qaxynrer
,,KoMnorbpHh chcreMr n texsonorvtvt" na TY - Co$ran. l-a. ac. 4-p Creaa Beroea ao4u
nexLp4oHHh KypcoBe, na6oparopHh h ceMhHapHh ynpaxHeHhf,, ptKoBoAh Kypcoel4 npoeKrh.
Kan4r4artr e AhnroMeH p'bKoBoAhren h qreH Ha KoMrlcHR no AhnnoMH!4 3al:1ATA, 3nb/rHf,Ba

Hayq Ho-l43cneAoBarercKa Ae Hocr h h3BbpuJBa aAMxHhcrpar BH 3aAaqx orxocHo yve6ro
HaTOBapBa He Ha KaTeApara.

2. O6qo on14caHxe Ha npeAcraBeHr4Te MarepxarH

B xayuxara npoAyKq]4n Ha rr. ac.4-p Creaa BeroBa ca npeAcraBeHh 3a peqeH3l4paHe

o6qo 4aa4ecer h AeBer ny6nuxatluu. UlecrHaAecer or rax ca B h3AaHfir, pe$eprpaxra r,r

14HAexcxpaHr a Scopus r Web of Science, B r.q. i4 r,naBa or KHhra c ISBN: 978-1-53619-007-6 r
rpltHaAecer ny6rrxaqrr a nepeQepr,rpanA cnAcaHAA c HayqHo peqeH3upaHe AnA s 5nffapclt
HayqHu r3AaHhs c HayqHo peqeH3hpaHe or Haqlroxalxrn pe$epeurex cnhctK. Or cnrcbxa c

ny5nnxaqun AeBer orrnx ce orn qaBar c SJR Qaxrop.

qpe3 npeAcraBeHara HayqHa npoAyKqtan, npeAcraBeHa a :axouocto6pa3eH cpox, rn. ac.

A-p CTena BeroBa noxpl4Ba 3a.noxeHhre h3hcKBaHhfl 3a 3aeMaHe Ha aKaAeMhqHara An'bxHocr
,,AoqeHT" no ctorBerH Te noKa3are.nh cnopeA MhHr4ManH!4Te h3hcKaaHuf, Ha 3axoHa aa

pa3Bhrhero Ha aKaAeMhqHhF cbcraB B P Sbnrapxn (3PACPE), npaaunxrxa 3a nphnaraHe Ha

3axoxa :a pa3B[rrero Ha aKaAeMuqHha cbcraB a P E'unrapnn (nn3PACP6) r llpaannnrxa aa
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o



ycnoB,|era peAa 3a 3aeMaHe Ha aKaAeM qHh Anbx(Hocr]4 B ry _ coohfl (nyp3AA B Ty).
Ta6,rrraqa I n ra6nuqa 2 noxaggar MhH Ma,nHhre h3rcxBaHtan ]4 nocrr/rHar[Te pe3ynrar]4 or
KaHAXAaTa nO nOXa3aTen h.

Ta6nuqa 1. Epofi rovxr,r no noKa3are,rh 3a 3aeMaHe Ha A!,,.{or.1enr,,

IloKa3are, Kprrepui Mrx. 6p. rouxr.l Pe3yrrarx

A1
AlacepraquoHeH rpyA 3a

npr4clxAaHe ua o6pasoeareaHa r
HarrHa cTeneH,,AoxTop"

5Or 50r.

B4

Xa6rnuraqroHet rpyA - HayqHr
ny6nnxatlun (ue no-manxo or 10) e

u3AaHAfl, Hol4To ca peQeprapatr,nt
x HAexcx pa H x B cBeToBHOt43BeCTH14

6a:r 4aHHr c HayqHa xHQopruaqrn

60/n:a ecnxa

ny6nrxaqnn 545r.

l7

Hayvua ny6nrxaquA B u3AaHAe,
xorro ca peQeprpatu r
hHAeHCrpaHh B cBeToBHOt43BeCTHh

6azu paunn c HayqHa rrQopmaqur

40/n u^u
pa3npeAeneHh B

cboTHoueHre Ha

6asara Ha nporoxon 3a

npu Hoca

133,3r

r8

Hayvua ny6nrxa qrn e

xepeQeprapaH r cnl4caHh, c HayqHo
peqeH3[paHe l4nh B peAaKT[paHx
ROneKThBHX TpyAOBe

20/n nnn
pa3npeAeneHI.t I
cboTHouteHhe Ha

6agara xa nporoxo, 3a

npx Hoca

13 9,01r

412

Lll4Txpa H lafl l4nn peqeH3]4h B

HayqHu I43AaH tafl, pe$epupaur r
14 HAeKCh paH 14 B CBeTOBHOl43EeCTH14

6a:n 4auHu c HayqHa rHQopaaaqrn
unr a nouorpaQu'l, t4 KorreKTr4BHA

TOMOSe

10r 7Or.

414
\ArApaHAA la,n x peL4eH3xt4 B

xepeQepra paHr cnxcaHrfi c HayqHo
pe qe H 3,4 HE

2t

t(

XopapuyM Ha BoAeHx ne(\nA 3a

nocneAHhTe Tpr foAnql"{ B

6tnrapcxr yHhBepcxrerr,
axpeA[rxpaHu or HAOA t,tnx B

qyxAecTpa HHr BncUJ''.. Ygl"/.nnqa,
cb3AaAeH x n QyuxqraoHlrpauqra no
3a KOHOyCTaHOBeH hfl peA B

croTEeTHaTa fipaHa x no

Arlc\AnnAHA or npoQecuouaa Horo
HanpaBneHhe, g xoelo e o6sgeH
xoH

[]o l roqxa ga scexu
n poEeAe H /reHqroHeH

t.tac
120r.
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Ta6rr,tqa 2. O6o6qeHa cnpaBKa Ha 6pon r43nb,nHeHh roqKh no HayKoMerpht{Hh noKa3arenh 3a

3aeMaHe Ha AA ,,AoqeHr"

noHa3areI Xprrepri Mrx. 6p. rovxu Pesyararx
A noxa3are, 1 50r. 50r.
B Iloxa3aren 3 rn[ 4 100r. 545r.
r CyMa or noKa3arenhre or 5 Ao L1 200r 272.37r
A Cyrvra or noxaaarenhre or 12 Ao 15 106r.
}H Cytta or noxasarea 30 3Or 7201.

o5r4o 430r. 1093.31r.

3, 06u4a xapaKreptitcrx Ka Ha HayqHox3cneAoBarenc(ara t,l HayqHonpxrox<Hara

AefHocr Ha KaHAhAara

B goxymenraqrflTa ca np[roxeHh o6qo ABaAecer ],t AeBer HayqHh pa3pa6orxr4, or
Kohro eAHa rraBa or xluta A ABaAecer 14 oceM ny6nuxatluu, noApeAeHu no rpynx:
ny6nxKaqhn, npeAcraBeHh B HayqH xypHanh A cnAcaHAA; ny6nnxa4uu, npeAcraBeHh I
HayqHh )KypHann A cnlcaHru,+ c rMnaxr Qaxrop; ny6ar,rxaqr4h, npeAcraeeHh Ha Haql4oHa.nHh

$opyrvrra h KoHQepeHqxh; ny6nuxaqnn, npeAcraBeHh Ha Haq!4oHanH14 Qopyrvr r,r ra xoH$epexqnn
c Mex{AyHapoAHo yqacrhe; ny6nnxaqrr, npeAcraBeH}4 Ha Me}KAyHapoAHh 0opyMh 14

xoH0epeHqxx.

,Qaaxa4ecer or ny6alrxaqmure ca npeAcraBeH xaro xa6h,nrraquoHeH TpyA. B rnx ca

npeAcraBeHh hHlKeHepHh peueHhR no npo6neMh or o6nacrra ua r x$opnaaqroxxure
rexHonorhh c nph,qoxeHhe B pa3no3HaBaHero Ha rao6paNexun, 6nome4rqrxa,
KphnTorpa0hn, x{xBorHoB'bAcrBo. [lpeMoxeHh ca:

- Paapa6orexu anropr4TMt4 3a aHa,nr3, pa3n03HaBaHe I h38.0]4qaHe ra rao6paxexrR c

l43no,43BaHero xa rno6aaxr 2D DT CWT xapa KTep hcrr4 Kh, reHephpaH Ha 6a3ara Ha

MeAhr.lhHcxh rao6paxeHra [14], t151, [L6]; l-lpoexrrpax xprnrorpa$cxr anroprrbM c
no4o6pexo Hr4Bo Ha 3aqhra, npeAHa3HaqeH 3a 3aulxra Ha xoMyHhKaq[sra npr
ynpaBneHhe Ha ApoHoBe [35];

- flpoexrrpaxa 6ror$opnaaruqHa cl4creMa 3a c'b6hpaHe !4 o6pa6orKa Ha 1tonornqHt
nocneAoBarerHocrh no anropt4rbMa Ha N eed leman-Wunsch [28];

- CpaaxlrrereH aHa,nh3 na eQexrreHocrra Mex{Ay anrophrbM, h3nor3Baq tno1at+vl 2D
DT CWT xapaxrephcrl4Kr !4 anropHT'bM, h3no,Il3Baul CNN npra pa3n03HaBaHe h

143B,nhqaHe Ha MeAhLlhHcKh H3o6pax{eHhF [14]; CpaBHrreneH aHa.0h3 Ha eQexruexocrra
Mex(Ay anrophrMh, [3no.n3Baulh tto5anHt 2D DT CWT xapat<Tephcrnxh, reHepxpaHh Ha

BTOpO 14 TpeTO HI4BO Ha AeKOMnO3hqS Ha MeA[qXHCXh l43o6pax{eHh' [15];
- llpoexrrpaxh pa6orHh noroqh 3a o6pa6orxa u a+anu3 Ha peHTreHoBh Me4hqhHcKx

x3o6pax(eHhfl [20] r,r nylruonorhqH MeAhq Hcxh 143o6pa]KeH]4s, nonyqeHh qpe3

KoMntolbpHa rorvrorpa$rn [22]; l-lpoexnapaH pa6oreH norox 3a o6pa6orxa A aHanrz,3 Aa

Covid crarrcruqecKh AaHHh [26]; l-lpoexnapax pa6orex noro( 3a [HrerphpaHe Ha

AaHHh 14 aHaIh3 Ha pl4cKa OT h3qe3BaHe Ha BXAOEeTe B }l<hBOTHOB'bAHOTO npO!43BOACTBO

127);
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fly6araxaqnrre ca npeAcraBeHh Ha peqeH3xpaH xonQepexqrr v cnvcaAt+, Karo Aecer
or rnx ca npeAcraaeHh Ha MexAyHapo4Hr xonQepeHquu, eAHa - Ha Haq oHa.[Ha
xoH$epexqrn c MexAyHapoAHo yqacrhe h eAHa e ny6lrxyeaHa - B HayqHo cnhcaHhe.
floco,{eHrire ny6ruxaqrNre ca pa:pa6oreun aa asrnnhcxu e3r4x h ca hHAeKcHpaHh B HayqHh

6azn qaunu Web of Science rrr Scopus.

KaHAuAarKara npeAcraBfl Hayq Ho-r43cneAoBare,icKara cn 4efiHocr rpynhpaHa B ABe
HanpaBneHt4f,:

1. o6pa6orxa, aHanh3, pa3no3HaBaHe h h3B,n qaHe xa rao6paxeHrn [11], [12], t131, [14],
t1sl, t161, 1 171, [18], [1s], [20], l21l, l22l, t23l;

2. npenoc, r4HrerphpaHe/ o6pa6orxa A a+ann3 Ha AaHHh 1231, 1241, [25], [26], WLJ2LL
t2el, 1301, t311, t321, [33], I341, t3sl, t361, t371, t381, t3sl.

Homepaqranra e c-uo6paaexa c HoMepaqhflTa ta ny6nuxaqnnre B npeAocraBeHara
aBTOpCKa Cn pa8l{a.

B xayrxara npoAyRqr4s ca npeAcraBeHx ABaAecer h ner qnrxpaH B, ceAeM or Kor4ro B

HayqHh AoxnaAhr 14HAeKcnpaHh I Hay'{Hh 6a:r gaxxn Web of Science hn!4 Scopus.

Hayv xo-u:cae4oBare.ncxara cn ge xocr rn.ac.A-p Crera Beroga pa3B[BaHa Karo q.neH

Ha HayqHh Ko.neKn4Br no rph npoeKra 3a HayqH[ h3c.neABaHrf, c HaqxoHanHo Srxancrpane.
HeManKa .lacr or paapa6orKrlTe ca ny6lrxysaur B KoreKThB, Ho rcHo npo,nrvaea HefiHrn
noqepx B alann3tTe h npegoxeH Te peueHr4fl xa npo6leanrre. ToBa noxa3ea yMeHhflTa Ha

rn. ac. A-p Creaa Beroea 3a non3orBopHa c'bBMecrHa 4eixocr c BoAeqhre cneqha,nncrh no

HanpaBreH,lnra or xeftxara Hayq Ho-h3cneAoBare.ncKa 4e xocr.

4. OLleHKa Ha neAaron4qecKara noAroroBKa u ge tocr xa KaHAxAara

fn. ac. A-p hHx. CTena BeroBa B KaqecrBoro ch Ha eArHcrBeH KaHAxAar no o6nBeHhfl

KoHKypc 3a 3aeMaHe Ha aKaAeMh'{Ha An'b}KHocr ,,goqexr" 3anoqBa n penoAaBarencKara ch

4efiHocr npea 2002r, B Ko,ne)K no renexoMyH l4r(aqh h h nou.lh Karo ac creHr, crapuJh achcreHT h

rnaBeH ac creHr. Or 2019r. Ts e Ha3HaqeHa Karo [naaeH ac],lcreHT xbnn Texsrqecxr
Yx r eepcrrer-CoSrar. 3a nocneAHhre rpta roArHh rn e npoBexgana neKqhoHHr Kypcoae,

la6oparopnn h ceM[HapH]4 no AAc\AnnAHA 3a OKC ,,6axanaatp" r OHC ,,narncrup" Ha

6t,nrapcxr e3h( h 3a OKC ,,6axanaa'up" na atrnnhcxr earx. Ts e HayqeH plKoBoA ren n

peqeH3eHT Ha 3ar\nrunu A[n.[oMaHTh sa OKC ,,6axaaaetp" r,r OHC ,,anarrcrrp". KaHAr4arbr
ygacrBa Karo qneH Ha KoMhct4n 3a Ahn.noMHh 3au{hrh 3a AhnnoMaHTr or OKCT.

4

llpe4,noxex KoHqenrya,neH MoAe,n 3a hHTetphpaHe h aHanh3 Ha AaHHh g o6aacrra xa
)K14 BorHoBbAcrB oro l27l;
Hracn$rxaqrn Ha cbqecrByBaqta c'bBpeMeHHr nnar$opmr 3a aHant,t3 Ha MeAhqhHcKh
h3o6paxeH(f, [12]; KraoaQr,rxaqt,tn Ha c]BpeMeHH]4 nrarQopmu 3a c]3AaBaHe Ha

pa6orHr,r noroqh B cQepara Ha MeArit-lr4Hara [19]; oqeuxa Ha rexHhqecK[re
xapa Krephcrh Kr4, npehMyqecrBa HeAocrarbqh Ha crqecrByBau4h coQryepH
14HcrpyMeHru 3a [HTerphpaHe Ha AaHHhHa 6aaara Ha npoBeAeH aaannz 124];



Ha octogaxue Ha ropeh3nox{eHoro cMsTaM, qe rn. ac. A-p r4Hx. Creaa Beroea hA a

xeo6xo4umara npo$ecroxaaua neAarorhqecKa noAroroBKa yMeHhF.

5. OcHoBHx HayqHh 1,r HayqHonpxloxHx npt4Hoch

flpe4craeexara HayqHa npoAyKt"lhn c'bAbpxa opATABaAHA pe3ynrarh B pe3yrrar Ha

HayqHo n3cneAoBarercxara ge nocr Ha rn. ac. A-p hHx. Crena Beroaa B ABe HanpaBneHhfl:

1. o6pa6orxa, aHanta3, pa3no3HaBaHe h h3Br]4qaHe Ha n:o6paxeurf, I T. q. h

cneq!4an[3tapaHr 6norue4r qrxcxr,r r 6ronnerprvHr rao6paxeHuB; nphnox{eHxe Ha

rx$opniraqroxxl4Te rexHo,norr B MeAhqhHara;

2. npeHoc, r4HTerprpaHe, o6pa6orKa h a+ant3 Ha AaHHfi c np,rnoxeHhe s o6nacrra sa

6raonnegr quuara, xh BorHoB'bAcrBoro, npeHoca Ha AaHHh, xprnrorpaQrnra n

c$epara ua o6pasoeaHuero.

B npeAcraBeHara HayqHa npoAyKt-lhn or ABaAecer h AeBer ny6nnxaqnu nphHocxre
Morar Aa 6tgar o6o6qex[ no rpynr, HayqHh, HayqHo-nphnoxH t4 r np roxHh npr.iHoc Kaxro

cneABa:

7. HoyqHu npuHocu:

- flpegroxeH e MareMarhqecKh MoAe.n aa: L. onpe4enaHe BepoflrHocrra 3a peanh3hpaHe
Ha npox3BoneH Map[rJpyr MexAy ABe xpa xr.r ycrpo craa nph eAHonbTHa
Mapujpyr[3aqhf,; 2. onpeAeneHe onrhMa.0Hr4fl Mapupyr 3a npeAaBaHe Ha AaHHh c

xpnrepufi MhHhMa,4Ht4 rpaQnrxr zary6u; 3. onpeAennHe na o6qo xo/lt4qecrBo Ha

Bb3MoxHhre Mapuyrh B xoMyHhKaqhoxna mpexa [29].
- 3a onvnnrgaqhrra Ha MapulpyrHhfl n,raH e npeAnoxeH noAXoA 3a Marplt'tHo

npeAcraBflHe Ha peuJeHhRTa 3a.noxa.flHa MapuJpyrl43aqhl B MpexoB[Te eaenaeHna [29].
- 3a nnxoron'urHa $rxcnpara Mapupyr[3aqhn e npeA,/lor{eH MareMarhqecKh MoAen qpe3

aHa,nhTrqHo h3BeAeHh MaTeMarhqecKh l43pa3h oTHocHo onpeAenf,Hero xa: 1.
BeponrHocr 3a h3no,rr3BaHe Ha npo[3eoneH Mapuipyr aa rpa$rvex o6nneH nnex4y 4aa
a6oHara no Hsxoi or Bt3Mo)t{Hhre MapuJpyrh;2. o6qoro Ko,rlhqecrBo Ha B.b3Mo}r(Hhre
Mapupyrx Mex{Ay ABa a6oHara; 3. eeporrxocr or rpa$ra.rxn :ary6ra [29].

- npeAnox{eH e MarphqeH MoAe,n onrcBat4 B}3.flhre, cbeAhHhrerHrre nuHVA h paHra 3a

BceK Mapurpyr B Mpex orAecer ]4 ABaAecer e'u:eaa [30].
- Ha 6aaara Ha aHa.[ltrhqHo h3BegeHta MareMarhqecx]4 h3pa3h e npe4noxeH

MaTeMarhqecKh MoAen 3a onpeAenFHe npo3opeqa 3a B"b3HhKEaHe Ha KonA3An A

noxa,4H14 Mpexh rlin ETepHer 3a ABa xoMnoHeHra: 1. epeme 3a pa3n pocrpa HeHeH t,te Ha

chrHa,n re;2. orHoueH[ero npeAaAeHh AaHHn cnpflMo cxopocrra Ha npeAaBaHe Ha

4auHr [31].
- flpoexrhpaH e xprnrorpaQcxh anrophrbM c no4o6peno H Bo Ha 3au{hra, npeAHa3HaqeH

3a 3aulhra Ha KoMyHIKaqhf,Ta npr ynpaBneHhe Ha ApoHoBe. Alropnrurutr npeAocraBs
B'b3MoxHocr ga o6meu Ha AaHHh B peanHo BpeMe, HaAelKAHocr Ha c-bxpaHeHhe c
I43no,43BaHe ua 6y$ep AocraBaHe Ha AaHHhre caMo no n pe4nasnaveHr,r e [35].
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flpoexrrapax e xprnrorpa$cxh anrophrtM 3a reneMerphr{Hr4 ct4creM[ u 6aer 4aurr c.uc

cneq,{a.rrHo npeAHa3BaqeH}4e h BhcoKo Hr4Bo Ha 3aqhra. Anrop!4TbM.br e c.uo6paseu ctc
cneqr$rvxrre ,i3l,rcxBaHhfl Ha re.neMerp[qHhre crcreMh h npeAocraBf, B]3Mo]KHocr 3a

npeAaBaHe Ha AaHHh B peanHo BpeMe, HaAexAHocT Ha cbxpaHeH[e Ha AaHHhTe I
rnxHoro AocraBrxe 4o nonyraren [36].

2. Hoyuno-npuno Hu npuHocu:

- Ha 6aaara Ha npoBeAeH cpaBHrre.neH aHa,nh3 Ha cru.lecrByBaqhre noAxoAh h MeroAr.l

3a aBToMarl43hpaHo h3B,n qaHe Ha r3o6paHeHhf, no crAbpr{aH e e cb3AaAeHa rflxHa

xlacu$rxaqnn A ca a+ant3tpaHh rexHhre nperMyu.lecrBa h HeAocrarlq , (oero Aa
noc,nyxh Ha HayqHara o6u-lHocr Karo ocHoBa npr paapa6oreaHero Ha HoBl,l MeroAt4 14

anrophrMr4. HanpaBeH e c'bt4o aHanr4Trvex o6aop Ha o6xaaHarrre ny6lrxar-par no

n pnanar4ra [11].
- B'u: ocxoaa Ha npoBeAeH aHa,nh3 Ha c'bqecrByBaqh c'bBpeMeHHh nnar$oprvrra 3a aHarl43

Ha MeAhqrHckh rao6paxexur e npeAnoixeHa rnxHa xlacrSrxaqun, $opnnrpaxa xa
xoMn,neKc or rexHhqecKh napaMerph [12] r [13]. h3B]p[ueHa e oqeHxa Ha rexHrqecKhre

xapaKTephcrhKx Ha cbqecrByBaup4 MeAhLlhHcKr4 anaparh sa o6paaxa 4r,rarxoctrxa [12].
- Pa:pa6orenr ca a.nrophrMx 3a a+ant3t pa3no3HaBaHe 14 h3B,nhqaHe Ha nao6paNenrr c

i43no.n3eaHero xa rno6aaHr 2D DT CWT xapa KTephcrh Kt4, reHep[paHx xa 6agara xa
MeAhq Hcxh [14], t151, [16] r 6raotrerprvur rao6paxexr.rn [18]. Oqeuexa e roqHocrra
Ha pa3no3HaBaHe h r43Bnl4'{aHe qpe3 npoBexAaHero Ha excnephMeHranHh recroae [14],
[ls], t161, [18].

- Paspa6orexr ca anrop,lTMh 3a aHa,nt.t3, pa3no3HaBaHe h h3llhqaHe Ha rlo6paNexrR c

h3no.r3BaHero Ha ,noKa,0H14 2D DT CWT xapa xrep[crh Kr4, reHephpaH[ Ha 6a3ara Ha

MeAltqrHcl<h llTl n 5notaerprvxr r,rao6paxexran [18]. Oqexexa e roqHocrra Ha
pa3no3HaBaHe 14 l43ar qaHe qpe3 npoBexAaHero Ha excnephMeHTanxu recroee [].2],
t181.

- l43ebpu:eH e cpaBH|4re.reH aHa,nh3 Ha e$exrraxocrra Mer{Ay anrophrbM, h3no,n3Bau{
rno6anau 2D DT CWT xapaKreptacrhRet h anrophrbM, H3non3Bau.l CNN npr
pa3no3HaBaHe h h3B,nr4qaHe Ha MeAxqr4HcKh rao6paxexran [14].

- l43B'bpueH e cpaBHr4re,neH aHanr3 Ha eoeKTLiBHocrra MexAy anrophrMx, h3non3Baulh

rno5anau 2D DT CWT xapaxrephcrhKh, reHephpaH[ Ha Bropo x rpero HhBo Ha

Ae(oMno3hqp Ha MeAhqhHcxh ra:o6paNexr,rn [15].
- Ha 6agara Ha npoBeAeH cpaBH[TeneH aHart,l3 Ha c]BpeMeHHta nnarQoprur 3a c]3AaBaHe

Ha pa6orxr noroqr4 B cQepara Ha MeAhqhHara e npeAroxeHa rrxna xaacnsrxaq[fl no
rpynr. Oqexeur ca rexH!4Te Bb3MoxHocrl4, rexHhqecKr xapaKTephcl4Kx, npehMyqecrBa
I HeAocrarbqh 3a qen re Ha MeAhqhHara. OopmnpaxN ca npenop'bxh 3a

nph,noxeHhero na nnar$opanlrre, cto6pasHo cneqr,lQrxara Ha peluaBaHara 3aAava c

MeAt,lqnHcKa nacovenocr [19].
- llpoexrrapaxu ca pa6orxr noroqr{ 3a o6pa6orxa u auant3 Ha peHTreHoBr.t MeAhqhHcK}4

rao6paxexrn l2Ol, xnctonoruqH!4 MeAhqhHcKr,r rao6paxeuun [21] ra nyaruonorrvxr,r
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MeAhLu4HCKI4 14306paXeHhf,, nOIyqeH!4 qpe3 KOMnloTbpHa TOMOrpaohB lz2l.
EQexrraxocrra e oqeHeHa qpe3 rph rexHl4(h,:a o6pa6orxa Ha crarhcr qecxh AaHHx

122).

flpoexrnpan e pa6oreH noroK 3a xraorQrxaqrn Ha nynMo.nor!4qHh MeAhqhHcxr,r

nao6paxexrn qpe3 nplnaraHe Ha MeroAi4 3a onpeAenflHe xa no4o6ue. CpaBHeHa e h
oqeHeHa roqHocrra na xracrQnxaqhf, nph x3no,n3BaHe Ha KocxHycoBo pa3crorHhe,

pa3cronH!4e Manxarux r Eaxrr4oao paacronnrae [23].
Ha 6aaara Ha npoBeAeH cpaBHhre,fleH aHa,flh3 Ha cbqecrByBaulh co$ryepHh
l4HCTpyMeHrh 3a hHTerp paHe Ha AaHHh ca oqeHeHh TexHhqecxhTe hM xa paxrephcTr4 Kt4,

npehMyqecrBa r xe4ocraruqu [24].
['lpoexrrpaH e pa6oreH norox 3a npeAcka3BaHe BeponrHocrra 3a Bb3Hl4KBaHe Ha

cbpAeqHo sa6onnaaxe npl4 naqueHTr. l43B'bpuJeHh ca aHa,nx3 h oqeHHa Ha HeroBara
e$exrnBHocr qpe3 rph rexHhKr4 3a o6pa6orKa Ha crarhcrhqecKu gaaan 1231.
flpegroxex e MoAen 3a hHrerp[paHe r o6pa6orxa xa 6rome4rqrncKh AaHHh nph
143B,nhqaHero 14M or pa3HopoAxr rsrovxr.rr-1r [25].
Ilpoexrupax e pa6oreH norox 3a r4HTerp[paHe ra o6pa6orxa xa 6nottire4r qr xcxr4 AaHHH.
Ctcraaexr4 ca npaB!4na 3a coprhpaHe, yAoBonerBopflBau{H HyxAhre Ha MeArqxHcx}4n
aHa,nr3 c qen ,43BexAaHero Ha AaHHr4Te 3a nocneAH Te aKryanHn cnyqaI Ha 3a6onenv
or Covid-19 [25].
llpoexrnpax e pa6oreu norox 3a o6pa6orxa u auanr3 xa Covid crarhcrh'{ecK!4 AaHHh,

xofiro 4a ochryph axryanHa rx$opnnaqran orHocHo pa3Bhr[ero na Covid naHAeMhRTa c

qe^ npeAnpheMaHe Ha MepKh 3a npeAorBparf,BaHe Ha pa3n pocrpaHeH[ ero . Oqexexa

e e$eKThBHocrra My qpe3 h3B'bpr.uBaHero Ha excnepnMeHTanHh recroBe. CnopeA

nonyqeHl4Te pe3ynrarh pa6orHrrr noroK npeAocraBfl nlnHa r,rnSopruaqrn 3a oqeHKa Ha

pa3BITheTO Ha naHAeMhRTa 3a npoAbnxl4reneH nephoA or epervre [26].
llpegaoxeu e KoHqenryaneH MoAen B rpra $asra 3a hHrerprpaHe A a+anr3 Ha AaHHH 3a

xl4 BorHoBlAcrBoro. B nbpBara cll Qaaa rofi npegocraan Bt3MoD(Hocr :a c'u6r.rpaue,
clxpaHeH[e h xHTerpxpaHe Ha AaHHh; B'bB BTopara cr $aaa r3nb.nHnBa o6pa6orxa r
xaacrQrxaqrR Ha AaHHhre; B Tperara cu Saaa h3BbptuBa npoqec no B3hMaHe Ha

peuJeHhB xa 6agara Ha AaHHhre, o6pa6oreHh B npeAxoAHhre $azn 1271.
['lpoexrrpax e pa6oreH noroK 3a ]4HTerphpaHe Ha AaHHI u alant3 Ha phcKa or
l43qe3BaHe Ha ahAoBere B x]4BorHoBbAHoro npox3BoAcrBo. Ct3AaAeHx ca npaBuna 3a

coprl4paHe Ha AaHHn c qen npeAocraBf,Bero Ha r,rn$optrnaqun orHocHo reHAeHqhsra 3a

pbcT Ha nonynaqhnTa 3a AaAeHa nopoAa npe3 AaAeH nephoA oT BpeMe B'b3 ocHoEa Ha

npeABaphrenHo ct6paun crarhcrhqecKh AaHH . ToBa no3Bo,naBa npeAnpheMaHero Ha

MepKr4 3a 3au-lhra or h3qe3BaHe Ha nopoAt4 .xuaotan 1271.

flpoexrrapana e 6noraSoprvrarraq Ha chcreMa:a c"u6rapaxe r o6pa6orxa na 1nonotuqnu
nocneAoBare,r Hocrh no a.nropltrtMa Ha Need lem an-Wunsch 3a rno6aaxo
noApaBHflBaHe, c 8'b3MoxHocr 3a cbxpaHeH14e Ha hcrop14flTa Ha pe3ynTaThTe 3a

HeonpeAeneH nephoA or BpeMe. OqeHeHa e e$exrnoxocrra Ha chcreMara qpe3
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npo8eAeHu eKcnephMeHTa,nHh TecToBe oTHocHo To']HocTTa Ha noApaBHeHxTe

nocneAoBare,nHocril [28].
llpose4enu ca [3c,neABaHhR 3a onpeAensHe xa:1. eepontxocrra 3a peanr43[paHe Ha

MapuJpyr cnpFMo Bepof,THocrra 3a nepa6orocnoco6Hocr Ha Mpex{oBr4Te e,neMeHrh B

Mpex{ara; 2. aeponrHocrra 3a ocbulecrBsBaue ua rpaQr,reH o6meH nnex4y 4aa a6oxara
no xRxofi or Bb3Mox{Hrre Mapulpyr!4 Ha AaAeHara Mpe}Ka nph MHoronrrHa
MapuJpyrr3aqhn; 3. eeporruocrra 3a B'b3HhxBaHe Ha rpaQruxr sary6u npn eAHontrHa h

MHoronlrHa napu:pyrraaqrn [29].
llpoae4enr ca h3c.neABaHhfl orHocHo onpeAenf,Hero xa: 1. aeponrHocrra Ha

ocbu{ecrBnBaHe Ha AaAeH MapuJpyr Mex{Ay ABa a6onara; 2. aeponrxocrra 3a o6MeH Ha

AaHHh no xRxofi or Bb3MolxHhre Mapupyrh MexAy A8a a6oHara npr4 Mpexh c L0 r,r 20
Bb3ena; 3. BeponTHocrra aa :ary6rre Ha AaHHr nph Mpex!.,t or Aecer 14 ABaAecer B'b3ena

np!4 eAHonrrTHa 14 MHOTOntTHa ruapu:pyrraraqraa [30].
llpooe4enr ca h3c,neABaHhfl 3a AlnxhHa Ha xa6ena or 50,1.00,500, 1000, 2000M. 3a

.noKarHl4 Mpe)Kh rhn Erepuer cbc cKopocr Ha npeAaBaHe ua 4axxvr10 Mb/s, 100 Mb/s,
1000 Mb/s. orHocHo:1. aaunsuero Ha BpeMero 3a pa3n pocrpa HeHeHHe Ha o4rHa.[hre B

norarl+u rvrpexn; 2. npeAaBaHero Ha onpeAeneH MachB or r,rn$oprvra r-1rn [31].
Ha 6aaara Ha npoBeAeH aHa,n[3 Ha cbu{ecrByBauu nlar$oprvtr,r 3a A[craHqhoHHo h

oxaafix o6yvexIe ca npeAno)Kenr,r: 1. coSryepeH hHcrpyMeHr, yAoBorerBopFBau{
ycnoBhflTa 14 xprirephhre 3a AxcraHql4oHHo o6yveHre, vpes xo ro Aa ce npoeKTr4par ,.1

peanh3hpar cxp[nroBe 3a AhcraHqroHex o6yvrrenex npoqec [32]; 2. naar$oprvra aa

AhcraHq oHHo o6yvexue, orroBapf,u.{a Ha u3r4KBaH!4BTa 3a npoBexAaHe Ha

A[craHqr4oHHo o6yvenne [33].
llpe4roxeuo e HoBoBbBeAeHhe qpe3 c'b3AaBaHe Ha cRphnroae 3a WEB - Remote

Desktop Bpb3Ka KbM TepMhHaneH cbpBbp, 'rpe3 Koero ce onrrMh3hpa o6yqhrerHhn
npoqec 6ea 4a ce l4srcxBa xHcranaqhs ua norpe6nrelcKx KoMnorbpHh crcrenara [33].
Ha 6asara Ha npoBeAeH aHanli3 Ha reophrra Ha AerepMrHhpaHhF xayc B

xprnrorpa$nrra ca aHanh3hpaHr: 1. oco6exocrl4Te Ha Hearse xute AhHaMI4qHt4
chcreMh; 2. 6aoxoarre cxeMr4 3a u.rra$poaane, xaro DES ra AES; 3. nceBAocryqa fH hre
reHeparoph, xaro RSA [34].
npoBeAeHh ca l43creABaHl4f, 3a oqeHKa Ha eQexrroxocrra Ha npeA,nox{eHhfl anropnrbM
npr: 1. cny.rai Ha ABa sBHr4 TeKcra, Kohro ce pa3nhqaBar no eAxH 6nt n egna xlov; 2.

cnyva xa eAhH RBeH TeKcr x ABa Kroqa, xol4To ce pa3nhqaBar no eAhH 6rr; 3. crenexra
Ha,naBhHeH eQexr cnpnuo xprnrorpaQcxnre anropl.lrM14 Vigenere, DES r AES [35].
npoBeAeHo e eKcnepxMeHTa/lHo h3cneABaHe Ha crpyKrypara Ha P Syxxqrar Ha

npepoxeHhB xpra nrorpa$cxr,r anropHT'bM IDA na 6asara Ha rph nocraBeHh Rphrephs: 1.
qernpLrre h3xoAHh 6uta, noayteau B pe3ynrar xa S marprqara I i-Thf, qhxbn, rpn6ea 4a
6t4ar raxa pa3npeAeneH14, qe ABa or rnx Aa Morar Aa noBnhflar Ha cpeAHhre 6hroae Ha

qrx'ula i + 1, a Apyrhre p,ea 6ma Aa noBnhEflr xa xpafinure 6moae;2. qerl4phre

r43xoAHr4 6rra na anarpnqara S o cne4eau.lhs qhK.u.fl rpa6ea ga noB.nhflnT Ha pe3ynrarhre
or uecr pa3nh'rHr,r S uarpnqr h H[ro eAHa or 4ao xrre orre3]4 qerrph naxogan 6rra ne
rpa6ea ga nocrbnBa Ha BxoAa Ha Konro r 4a e S ruarprqa; 3. ga Aaere S Marp[ry, Si r Sk,
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axo HFKo or 3xoAHUTe 6r,troge xa MarphLlara Si e cne4aauqnn qhK'bn 3acnra cpeAHhre
6[roee Ha Marpr4qara Sk, roraea xuxofi or r3xoAH]4Te 6nroae xa Sk ne rpn6ea Aa 3acflra
cpeAHxre 6raroee na Si [37].
flpoae4euo e e(cnept4MeHTanHo h3cIeABaHe Ha ceoficraoro ,,.naBr4HeH e$exr" Ha

npeAnoxeHh, IDA anropr4TbM. Vl3cneABaHA ca ABa pa3nhqHr4 BBHI TeKcra, pa3rr4qaBaulh

ce no eAltH 6nt u epun K.npq, KaKTo x ABa xnp'{a, pa3nhqaBauln ce no eAr4H 6w n egna

n aer rexcr [38].
npoBeAeH e aHanr43 Ha xoHqenqhnTa h MeroAxre, l43non3BaHh B r43KycrBeHrfl l4HTe.neKT

3a B3r4MaHe Ha peueH B 14 Bpb3xara My c l4HTepHer Ha Heulara nph peuaBaHero Ha

npo6nervrr,r c qen nocrhraHero Ha npaKTLIqecKh nporpec. B axanlr:a ca BKnlo'{eH}4

h3no.[3BaHx MeroAh, eranh npx B3hMaHe Ha pe[ueH!4n c h3non3BaHe xa 1414, cQepr xa

nphnoxeHhe Ha ht4, co$ryepH nnarQopMh 3a aHan,43 ]4 Bx3yanh3aqhn Ha MeAI4qr4HcKh

AaHH c nptanoxeHIe B 3Apa Beon a3Ba xero [39].

3. npunoxHu npu$ocu:

- npoBeAeHh ca eKcneprMeHTa.n H 14 l43c,neABaHhF 3a onpeAenflHe roqHocrra Ha

pa3no3HaBaHe 14 t,t3BnnqaHe npx anropxrM14, 143no.n3Baul]4 CNN [14], rao6aaxra 2D DT

CWT xapaxrepmcruxn 1741, 1151, [16] u 
^oRaAHA 

2D DT CWT xapaxrepr,rcrr xr [12],
reHephpaHl4 xa 6aeara Ha MeAtaqr4Hc(n rao6paxeHlrn.

- npoBeAeHh ca eKcnephMeHTa.[H14 143c.neABaHr4fl 3a onpeAenRHe roqHocrra Ha

pa3no3HaBaHe r t,t3B,4r4qaHe npta anrophrMr4, r3non3Bau.lx rno5anlrl 2D DT CWT

xapaKreprcrhKh h.noxa.nHh 2D DT CWTxapaKTephcrh Kh, reHephpaHh Ha 6a3ara Ha

6rottnerprvxr h306paxeHhr [18].
- PeaararpaHn ca pa6otxu noror.lh 3a o6pa6orKa A avant3 Ha peHTreHoBx MeAhqxHcKh

rao6paxexnn [20], xrcrororr,rqHr MeArqhHcKr rao6paxexrn [21] ra nyrruonorrvura
MeAtaqr4Hcx14 uso6paxerrR, nonyqeHt,l qpe3 KoMnpr"bpxa rorvrorpa$r,rn [22].

- Peanu:rpax e pa6oreH noro( 3a xaacra$rxaqran Ha nynMonorhqHh MeAhqhHcRh

r:o6paxeHun qpe3 nph,naraHe Ha MeroAh 3a onpeAennHe na no4o6rae. CpaBHeHa e h
oqeHeHa roqHocrra Ha x.nacrQrxaqhn nph !43no,n3BaHe Ha Koo4HycoBo pa3croflH,4e,

pa3crorHhe Mauxartu n EBt<nhAoBo pa3crof,Hhe [23].
- npepoxeHr ca npenopbKr4 3a nphroxeHhero Ha aHarh3 paHhre co$ryepHlr

hHcrpyMeHTh 3a hHTerp[paHe Ha AaHH]4, c'uo6pasxo cneqrQnxara Ha peuaBaHara

3aAaqa [24].
- Pea,nr3[paH e pa6oreH noroK 3a npeAcKa3BaHe Ha BeposrHocrra 3a Br3HhxBaHe Ha

clpAeqHo ga6orRaaxe npr nar.lnexrr,r [23].
- Pearrsnspax e pa6oreH noroK 3a r4HTerphpaHe lr o6pa6orxa na 6ronae4uqrxcxt,l AaHHh.

np ,noxeHh ca npaBhna 3a copr paHe, yAoBonerBopsBau.lx HylxAhre Ha MeAhqrHo(hn
alanr3 c qen h3BexAaHero Ha AaHH Te 3a nocreAHhre aKTyarHr c.flyqah Ha 3a6onent
or Covid-19 [25].

- Pealr:rpau e pa6orex norox c h3no,n3BaHero Ha KoMnoHeHTr 3a r3BbpulBaHe Ha

$rarrprapane, copr paHe h arpernpaHe xa gaxnr [26].
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Peanuznpaa e pa6orex norox 3a hHTerphpaHe Ha AaHHh A aHanu3 Ha phcKa or
[3qe3BaHe Ha Br4AoBere B ]Kr4 BorHoB]AHoro nporaaeo4creo [27].
Pealr:rpaxa e 6raor,rQopmarrqHa o4creMa aa c'u6upaue r o6pa6orxa aa 5nonorn\Hn
noc,neAoBarerHocr4 no anrophrbMa Ha N eed lem an-Wu nsch 3a rno6anso
noApaBHfBaHe, no3Borf,Baula cbxpaHeH14eTo Ha hcTopr4FTa Ha pe3ynrar[re or
A3cneAaaHAA 3a HeonpeAeneH nepl4o4 or apeme [28].
flpoae4eHr,r ca excnep hMeHTa,nHh recroBe 3a oLleHKa xa eQexrlrauocrra Ha chcreMara

npr rro6anHo noApaBHsBaHe Ha 6ro.norrqxr nocneAoBaren Hocna [28].
Peanrarpax e xprnrorpa$cx artroprrbM c no4o6pexo H14Bo Ha 3au4hra, npeAHa3HaqeH
3a 3au{hra Ha KoMyHhKaqhf,Ta nph ynpaBnerne xa 4poxoae [35].
PeanraupaH e xprnrorpaScxh anrophrtM 3a reneMerphqHV cucrewr r 6aar 4axnr ctc
cneqhanHo npeAHa3HaqeHr4e h Bhcoxo xroo xa aaulrra [36].

Horuepaqrnra e cto6pa:exa c HoMepaq[rra aa ny6nnxaqnnre B npeAocraBeHara
aEropcKa cn paBHa.

B xayrxara ch npoAyxqhfl KaHAuAarbr npttarc ny5nnxatluu or HayqHh A3AaHAA

pe$eprapanr,r x hHAeKcxpaHh B HayqH[ 6atn paaan Scopus r,r Web of Science. t{pe3 rnx rr.a
c.g-p Crera BeroBa AoKa3Ba ce4eu 6pon ql4ThpaHhg Ha caon ny6lrxaqrn.

6. 3xaqrruocr xa np[Hochre 3a HayKara h npaxTxKara

3a aKryanHocrra h 3HaqhMocrra Ha nocrhrHarhre pe3ynrarh cBhAerencrBar
qrrhpaHrnTa Ha 6bnrapcKr4 i4 rryxAecrpaHHh aBTopl4, qhhro ny6nnxa4ttn ca e r,rsgaHran c SJR

$axrop rnr ca hHAeKcr{paH B HayqHh 6aar 4axur Web of Science r Scopus.

Peqeusr,rpaxnre ny6nuxa4nn ce or,n[qaBar c 4o6po HayqHo xaqecrBo, ron4qecKa

Bpb3Ka, apryMexraqun, o6ocxoBaH aHan143 h yMeHh, y xaHA Aara 3a HaMtapaHe Ha

t4H)fleHepHI peuJeHhn.

flo oruoureHre Ha HayKoMerpIqHh noxa3are.nh c'br.flacHo npeAcraBeHara HayqHa

npoAyxqlis rn. ac. A-p rHx. Creaa Beroea xa4aru:aBa MhHt4MalHl4Te HaqhoHarHh ugt4crsaHr+
3a 3aeMaHe Ha aKaAeMhqHa ArbxHocr ,,AoqeHT" no npoQechoHaaxo xanpaa,nexre 5.3

,, Konnyx rxa quoH Ha h KoMnlorbpHa rexxrxa".

7. KphrurtHr4 6eaexxr x npenopbt(x

flpe4craaeuara HayqHa npoAyxq F no Hacroflu-lhs KoHKypc 3a 3aeMaHe Ha aKaAeMhqHa

Anbx{Hocr ,,Aoqexr" e npeqr43Ho noArorBeHa r oQopruexa ctrnacHo h3hcKBaHhnra na 3axoxa
3a pa3Bhrlrero Ha axaAeMxqHhn cbcraB B P E'bnraph, (3PACPE), npaBhrHr4xa 3a nph.naraHe Ha

3axoHa sa pa3Bhrhero Ha axaAeMhqHh, clcraB e P Stnrapr,rn (flfl3PACPE) r llpaeraxrxa aa

ycnoBhara h peAa 3a 3aeMaHe Ha aHaAeM!1qHr4 A,nblxHocn4 B ry - CoQhn (nyP3M a TV). Htrvr

eALlHcrBeHhf, ttaHAhAar B KoHKypca HFMaM ornpaBeHh c'btqecrBeHta KpATlz,..l'Hn 6eaexxr.
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Ipenoptvaaru Ha KaHAhAarbr rn. ac. A-p r,rxx. Creaa BeroBa Aa npoAbnxh HayqHo-

h3cneAoBarencx ara cA A n penoAaBarencxara 4efiuoct Bce raKa c'bBecrHo r aa4'un6oveno.

8. /lrqxu BneqarreHhr x craHoBxule Ha peqeH3eHTa

B c'uan ecrxara xr pa6ora rn. ac. A-p Crena Beroaa Karo npenoAaBare,i u

aAMh H hcrparl4BeH orroBopHhK no yve6xo HaroBapBaHe Ha KareApa ,,KoMntorbpHr4 cnctettn"
noKa3a yMeHha 3a ycneuJHo pa3peuraBaHe Ha cnox(Ht4 xa3ych. TF AeMoHcrpi.{pa yMeHnR 3a

exrnxa pa6ora B Hayq Ho-h3creAoeare.ncxr.t npoexrrl c t<o,nerh or OKCT a o6nacrra Ha

ttxQopmar-lrou Hr4re rexHo,4orhi4 h cryAeHrh.

3AK.NloqEHHE

CoQrn

19.08.7024 r.

PEI-]EH3EHT:

/npoQ. A-p rxx. .{. loqeea/

1t

Ha ocHoBaHIe npeAcraBeHara HayqHa npoAyKqr,.tF h Aot(yMeHraqhf,, qpe3 Kohro
eArHcTBeH[8 KaHAr4AaT nO HaCTOAUInt ROHKypC h3n-b,4HBBa h HaAB]4UJaBa MrHhManHrTe
143hcKBaHr,t, Ha 3axosa 3a pa3BtaThero Ha axaAeMhqHhfl clrcraB a P Stlraprn (3PACPE),

Ipaeruarxa 3a nphnaraHe Ha 3axoHa 3a pa3B[Thero Ha aKaAeM]4qH]4f, cbcraB B P E'brraphs
(nn3PACPE) r Ilpaeraunxa 3a ycroBr4flra x pe4a 3a 3aeMaHe Ha axaAeMhqHu grtxxocrr e W
- Co$rn (nyP3M a TY), rexxrn o6em, xavecrao, axryanHocr t4 3HaqrMocr npeAnaraM rn. ac. A-
p rlxN. Crela MeroAreBa Beroaa-ly'eaHosa Aa 3aeMe axaAeM[qHa An-b]KHocr ,,AO[IEHT" e

npoQecroxaaxo HanpaBneH e 5.3. Korvryu r,r xa qroHHa !4 KoMnlolbpHa rexHhka no cneqhanHocr
,,AatonatrarpaH a cAcreMA aa o6pa6orxa na rnQopnaqr.rn r ynpaareHre".
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submitted by the only candidate - ch. assist. prof. PhD eng. Stella Metodieva Vetova-lvanova.

ln his professional development, the candidate obtained the educational and scientific
degree "Doctor", professional direction 5.3 "Communication and computer technology",
scientific specialty "Television and video technology" in February 2019. He currently holds the
position of "chief assistant" in the Department "Computer Systems" of the Faculty "Computer
systems and technologies" of TU - Sofia. Ch. assist. prof. PhD eng. Stella Vetova, leads lecture
courses, laboratory and seminar exercises, supervises course projects. The candidate is a thesis
supervisor and a member of the thesis defense committee, carries out research activities and
performs administrative tasks related to the department's academic load.

2. General description of the submitted materials

ln the scientific production of ch. assist. prof. PhD eng. Stella Vetova, a total of twenty-
nine publications have been submitted for review. Sixteen of them are in publications

referenced and indexed in Scopus and Web of Science, including a book chapter with ISBN: 978-
1-53619-007-6 and thirteen publications in non-refereed peer-reviewed journals or in Bulgarian
peer-reviewed scientific publications from the National Reference List. From the list of
publications, nine of them are distinguished by the SJR factor. Through the presented scientific
production, presented within the legal term, ch. assist. prof. PhD eng. Stella Vetova meets the
requirements for holding the academic position "associate professor" according to the relevant
indicators of the minimum requirements of the Law on the Development of the Academic Staff
in the Republic of Bulgaria (LDASRB), the Regulations for the lmplementation of the Law on the
Development of the Academic Staff in the Republic of Bulgaria Bulgaria (RILDASRB) and the
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Regulations for the terms and conditions for occupying academic positions at the TU - Sofia

(RTCOAP at the TU).

Table 1 and Table 2 show the minimum requirements and the candidate's achieved
results by indicators.

Table 1. Number of oints indicators to occu academic osition "associate rofessor"
lndicator Criteria Min. number of points Results

A1

Dissertation for the award of the
educational and scientific degree
" Docto r"

50 50

B4

Habilitation work - scientific
publications (not less than 10) in
publications that are referenced
and indexed in world-famous
databases with scientific
information

60/n for each
publication 545

r7

Scientific publication in
publications that are referenced
and indexed in world-famous
databases of scientific information

40/n or distributed in

ratio on the base of a

contribution protocol
133,3

r8
Scientific publication in non-
refereed peer-reviewed journa ls or
in edited collective works

20ln or distributed in
ratio on the base of a

contribution protocol
139,01

ALz

Citations or reviews in scientific
publications referenced and

indexed in world-famous databases
of scientific information or in
monographs and collective
volumes

10 to

At4
Citations or reviews in non-
refereed peer-reviewed journa ls

2 36

}H

Schedule of lectures for the last
three years at Bulgarian
universities accredited by NEAA or
at foreign higher schools,
established and functioning
according to the law in the
respective country and in the
disciplines of the professional field
in which the competition was

announced

1 point for each lecture
hour

720
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Table 2. Summary report of the number of completed points according to scientometric
ind icato rs for occu ation of academic sition "associate professor"

3. General characteristics of the research and applied research activities of the
candidate

A total of twenty-nine scientific developments are attached to the scientific
documentation, of which one book chapter and twenty-eight publications, arranged in groups:
publications presented in scientific journals and magazines; publications presented in scientific
journals and magazines with an impact factor; publications presented at national forums and
conferences; publications presented at national forums and conferences with international
participation; publications presented at internationalforums and conferences.

Twelve of the publications are submitted as habilitation theses. They present
engineering solutions to problems in the field of information technologies with application in
image recognition, biomedicine, cryptography, animal husbandry. The following items have
been proposed:

- Developed algorithms for image analysis, recognition and retrieval with the use of
global 2D DT CWT features generated on the basis of medical images [14], tf5l, t16l; A security-
enhanced cryptographic algorithm designed to secure drone control communication [35];

- A developed bioinformatics system for collecting and processing biological sequences
using the Need leman-Wu nsch algorithm [28];

- A comparative performance analysis between an algorithm using global 2D DT CWT
features and an algorithm using CNN in medical image recognition and retrieval [14]; A
comparative performance analysis between algorithms using global 2D DT cwr features
generated at the second and third level of medical image decomposition [15];

- Developed workflows for processing and analysis of X-ray medical images [20] and
pulmonology medical images obtained by computed tomography [22]; A developed workflow
for processing and analysis of Covid statistics [26]; A developed workflow for data integration
and species extinction risk analysis in livestock production [27];

- A proposed conceptual model for data integration and analysis in the field of animal
h usband ry [27];

Criteria
Minimum number of

points Results

A lndicator 1 50 s0
B lndicator 3 or 4 100 545
r Sum of indicators from 5 to 11 200 272.3L
A Sum of indicators from 12 to 15 50
iX Sum of ind icator 30 30

TOTAT 430 1093.31

lndicator

1Ub

120
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- A classification of existing modern medical image analysis platforms [12]; A
classification of modern platforms for creating workflows in the field of medicine [19]; An
assessment of the technical ch a ra cteristics, advantages and disadvantages of existing software
tools for data integration based on an accomplished analysis [24];

The publications have been presented at peer-reviewed conferences and journals, ten
of which have been presented at international conferences, one - at a national conference with
international participation, and one has been published in a scientific journal. The mentioned
publications have been developed in English and have been indexed in scientific databases Web
of Science or Scopus.

The candidate presents his research activity grouped in two directions:
f. image processing, analysis, recognition and retrieval lltl, 1121, t131, [14], [15], [16],

1171, [18], [1e], [20] ,l2tl,lzzl,l23l;
2. data transfer, integration, processing and analysis [23], 1241,1251, 1261, t271, t28),1291,

t301, t311, t32l , t331, t341, t3sl, t361, t371, 1381, t3sl.
The numbering of the articles is according to the numbering of the publications in the

provided a uthor's reference.
Twenty-five citations have been presented in the scientific documentation, seven of

which are in scientific reports indexed in scientific databases Web of Science or Scopus.
Ch. assist. prof. PhD eng. Stella Vetova has been developing her scientific and research

activities as a member of scientific teams on three nationally funded scientific research
projects. A significant part of the developments have been published in a team, but her style is

clearly visible in the analyses and proposed solutions to the problems. This shows ch.
assist.prof. PhD eng. Stella Vetova's skills for a beneficial united activity with the leading
specialists in the areas of her research activity.

4. Assessment of the pedagogical preparation and activity of the candidate

Ch. assist. prof. PhD eng. Stella Vetova, as the only candidate in the announced
competition for the academic position "associate professor", began her teaching activity in

2002 at the College of Telecomm u n ications and Posts as an assistant, senior assistant and chief
assistant. From 2019 she has been appointed as a chief assistant at the Technical University-
Sofia. For the last three years, she has conducted lecture courses, laboratory and seminar
courses for the Bachelor's and Master's degrees in Bulgarian and for the Bachelor's degree in
English. She is the supervisor and reviewer of defended diplomas for the Bachelor's and
Master's degree programs. The candidate participates as a member of the committee for
diploma defenses for FCST graduates. On the basis of the above, I believe that ch. assist.prof.
PhD eng. Stella Vetova, has the necessary professional pedagogical training and skills.

5. Main scientific and scientific-applied contributions

The presented scientific production contains original results as a result of the scientific
research activity of ch. assist.prof. PhD eng. Stella Vetova, Ph.D., in two fields:

15



1. processing, analysis, recognition and retrieval of images, including specialized

biomedical and biometric images; application of information technologies in medicine;

2. transfer, integration, processing and analysis of data with application in the fields of
biomedicine, animal husbandry, data transfer, cryptography and the field of education.

ln the presented scientific production of twenty-nine publications, the contributions can

be summarized by groups, scientific, scientific-app lied and applied contributions as follows:

7, Scie ntilic contributi ons:

- A mathematical model is proposed for: 1. determining the probability of realizing an

arbitrary route between two end devices in one-way routing; 2. determination of the optimal
route for data transmission with the criterion of minimum traffic losses; 3. determining the
total number of possible routes in a communication network [29];

- For the optimization of the route plan, an approach for matrix representation of the
local routing decisions in the network elements has been proposed [29];

- For multipath fixed routing, a mathematical model is proposed through analytically
derived mathematical expressions regarding the determination of: 1. probability of using an

arbitrary route for traffic exchange between two subscribers along any of the possible routes;
2. the total number of possible routes between two subscribers; 3. probability of traffic losses

Izel;

- A matrix model was proposed describing the nodes, connecting lines and rank for each
route in networks of ten and twenty nodes [30];

- Based on analytically derived mathematical expressions, a mathematical model is

proposed for determining the window for the occurrence of collisions in Ethernet-type local

networks for two components: 1. signal propagation time; 2. the ratio of transmitted data to
the data transmission rate [31];

- A security-enh anced cryptographic algorithm designed to protect drone control
communication. The algorithm provides real-time data exchange, storage reliability using a

buffer, and delivery of the data only as intended [35];

- A cryptographic algorithm was designed for telemetry systems and databases with a

special purpose and a high level of protection. The algorithm is designed according to the
specific requirements of telemetry systems and provides the possibility of real-time data
transmission, reliability of data storage and their delivery to the recipient [36].

2. Scientific ond applied cont butions:

- On the basis of a comparative analysis of the existing approaches and methods for
automated extraction of images by content, their classification was created and their
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advantages and disadvantages were analyzed, which would serve the scientific community as a

basis for the development of new methods and algorithms. An analytical overview of the
covered publications by features was also made [11];

- Based on an analysis of existing modern platforms for the analysis of medical images,
their classification is proposed, formed on a set of technical parameters [12] and [13]. An
evaluation of the technical characteristics of existing medical imaging devices was performed

It2l;

- Algorithms have been developed for image analysis, recognition and retrieval using
global 2D DT CWT features generated on the basis of medical [14], t151, [16] and biometric
images [18]. Recognition and retrieval accuracy was evaluated by conducting experimental
tests [14], [1s], [16], I18];

- AlSorithms have been developed for image analysis, recognition and extraction using
local 2D DT CWT features generated on the basis of medical [17] and biometric images [18]. The

accuracy of recognition and extraction was evaluated by conducting experimental tests [17],
[18];

- A comparative performance analysis has been performed between an algorithm using
global 2D DT CWT features and an algorithm using CNN in medical image recognition and
retrieval [14];

- A comparative performance analysis has been performed between algorithms using
global 2D DT CWT features generated at the second and third level of medical image
decomposition [15];

- Based on a comparative analysis of modern platforms for creating workflows in the
field of medicine, their classification by groups is proposed. Their options, technical
characteristics, advantages and disadvantages for the purposes of medicine are evaluated.
Recommendations for the application of the platforms have been formed, according to the
specifics of the solved task with a medical focus [19];

- Workflows have been designed for the processing and analysis of X-ray medical images

[20], histological medical images [21] and pulmonological medical images obtained by
computer tomo8raphy [22]. The performance has been evaluated using three statistical data
processing tech niques [22];

- A workflow has been designed for the classification of pulmonology medical images by
applying similarity determination methods. A classification accuracy using cosine distance,
Manhattan distance and Euclidean distance have been compared and evaluated [23];

- On the basis of a comparative analysls of existing software tools for data integration,
their technical ch a racteristics, advantages and disadvantages have been evaluated [24];
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- A workflow has been designed to predict the likelihood of heart disease in patients,
Analysis and evaluation of its effectiveness have been performed using three statistical data
processing techn iques [23];

- A model has been proposed for the integration and processing of biomedical data
when extracting them from heterogeneous sources [25];

- A workflow has been designed for the integration and processing of biomedical data.
Sorting rules have been compiled to meet the needs of medical analysis in order to display the
data on the most recent cases of Covid-lg patients [25];

- A workflow for the processing and analysis of Covid statistical data has been designed

to provide up-to-date information on the development of the Covid pandemic in order to take
measures to prevent its spread. lts effectiveness has been evaluated by performing
experimental tests. According to the obtained results, the workflow provides complete
information to assess the evolution of the pandemic over a long period of time [26];

- A three-phase conceptual model for husbandry data integration and analysis is

proposed. ln its first phase, it provides the ability to collect, store and integrate data; in its
second phase, it performs data processing and classification; in its third phase, it performs a

decision-making process based on the data processed in the previous phases [27];

- A workflow has been designed for data integration and species extinction risk analysis

in husbandry production. Data sorting rules are created to provide information about the
population growth trend for a given breed over a period of time based on pre-collected

statistics. This allows measures to be taken to protect animal breeds from extinction [27];

- A bioinformatics system has been designed for the collection and processing of
biological sequences according to the Need leman-Wu nsch algorithm for global alignment, with
the possibility of storing the history of the results for an indefinite period of time. The efficiency
of the system has been evaluated by performing experimental tests on the accuracy of the
aligned seq u ences [28];

- Studies have been conducted to determine: 1. the probability of realizing a route
versus the probability of inoperability of the network elements in the network; 2. the
probability of traffic exchange between two subscribers along any of the possible routes of the
given network in case of multipath routing;3. the probability of occurrence of traffic losses in

one-way and multi-way routing [29];

- Studies have been conducted regarding the determination of: 1. the probability of a

given route between two subscribers; 2. the probability of data exchange along any of the
possible routes between two subscribers in networks with 10 and 20 nodes;3. the probability
of data loss in networks of ten and twenty nodes in one-way and multi-way routing [30];
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- Tests have been carried out for cable lengths of 50, L00, 500, 1000, 2000m. for
Ethernet-type local networks with a data transmission speed of 10 Mb/s, 100 Mb/s, 1000 Mb/s.
regarding: 1. the influence of signal propagation time in local networks; 2. the transmission of a

certain array of information [31];

- Based on an analysis of existing platforms for distance and online learning, the
following is proposed: 1. a software tool satisfying the conditions and criteria for distance
learning, through which to design and implement scripts for a distance learning process [32]; 2.

a distance learning platform meeting the requirements for conducting distance learning [33];

- An innovation has been proposed by creating scripts for WEB - Remote Desktop

connection to a terminal server, which optimizes the training process without requiring the
installation of user computer systems [33];

- On the basis of an analysis of the theory of deterministic chaos in cryptography, the
following has been analyzed: 1. the features of nonlinear dynamic systems; 2. the block
encryption schemes, such as DES and AES;3. the pseudorandom generators, such as RSA [34];

- Studies have been conducted to evaluate the effectiveness of the proposed algorithm
in: 1. the case of two plain texts that differ by one bit and one key; 2. case of one plain text and

two keys that differ by one bit; 3. the degree of avalanche effect compared to Vigenere, DES

and AES cryptographic algorithms [35];

- An experimental study of the P function structure of the proposed IDA cryptographic
algorithm has been conducted based on three set criteria: 1. the four output bits obtained as a

result of the 5 matrix in the i-th cycle should be distributed in such a way that two of them be

able to affect the middle bits of cycle i + 1 and the other two bits to affect the end bits; 2. the
four output bits of the S matrix in the next cycle must affect the results of six different S

matrices, and none ofthe pairs ofthese four output bits must go to the input of any S matrix; 3.

for the two S matrices, Si and Sk, if any of the output bits of matrix Si in the next cycle affects
the middle bits of matrix Sk, then none of the output bits of Sk must affect the middle bits of Si

l37l;

- An experimental study of the "avalanche effect" property of the proposed IDA

algorithm has been conducted. Two different plain texts differing by one bit and one key, as

well as two keys differing by one bit and one plaintext, were investigated [38];

- An analysis of the concept and methods used in artificial intelligence for decision-
making and its relationship with the lnternet of Things in solving problems has been carried out
in order to achieve practical progress. The analysis includes used methods, steps in decision-
making using Al, areas of application of Al, software platforms for analysis and visualization of
medical data with application in healthcare [39].

3. Applied Contributions:
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- Experimental studies have been conducted to determine the recognition and retrieval
accuracy of algorithms using CNN [14], global 2D DT CWT features t141, [15], [16] and local 2D

DT CWT features [17] generated based on of medical images;

- Experimental studies have been conducted to determine the recognition and retrieval
accuracy of algorithms using global 2D DT CWT features and local 2D DT CWT features
generated based on biometric images [18];

- Workflows have been implemented for the processing and analysis of X-ray medical
images [20], histological medical images [2L] and pulmonological medical images obtained by
com puter tomoBraphy l22l;

- A workflow has been implemented for the classification of pulmonology medical
images by applying similarity determination methods. Classification accuracy using cosine

distance, Manhattan distance and Euclidean distance have been compared and evaluated [23];

- Recommendations are offered for the application of the analyzed software tools for
data integration, according to the specifics of the task being solved [24];

- A workflow has been implemented to predict the probability of heart disease
occu rrence in patients [23];

- A workflow for integration and processing of biomedical data has been implemented.
Sorting rules have been applied to meet the needs of medical analysis in order to display the
data on the latest cases of Covid-19 [25];

- lmplemented a workflow using components for filtering, sorting and aggregating data

126l;

- A workflow for data integration and species extinction risk analysis in husbandry
production has been implemented [27];

- A bioinformatics system has been implemented for the collection and processing of
biological sequences according to the Needleman-Wu nsch algorithm for global alignment,
allowing the storage of the history of research results for an indefinite period of time [28];

- Experimental tests have been conducted to evaluate the system's performance in

global alignment of biological sequences [28];

- A cryptographic algorithm with an improved security level designed to protect drone
control communication has been implemented [35];

- A crypto8raphic algorithm was implemented for telemetry systems and databases with
a special purpose and a high level of protection [36].

The numbering of the articles is according to the numbering of the publications in the
provided author's reference.
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ln his scientific production, the candidate applies publications from scientific
publications referenced and indexed in scientific databases Scopus and Web of Science.

Through them, Dr. Stella Vetova proves seven citations of her publications.

6. Significance of contributions for science and practice

The relevance and significance of the achieved results is evidenced by the citations of
Bulgarian and foreign authors whose publications are in publications with the SJR factor or are
indexed in the Web of Science and Scopus databases.

The peer-reviewed publications are distinguished by good scientific quality, logical
connection, argumentation, reasoned analysis and the candidate's skills in finding engineering
solutions.

According to scientometric indicators ch. asst. prof. PhD eng. Stella Vetova exceeds the
minimum national requirements for holding the academic position "associate professor" in
professional field 5.3 "Communication and computer technology"..

7. Critical remarks and recommendations

The scientific production submitted for the current competition for the academic
position of "associate professor" has been precisely prepared and formatted in accordance with
the requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria (LDASRB), the Regulations for the lmplementation of the Law on the Development of
the Academic Staff in the Republic of Bulgaria (RILDASRB )and the Regulations for the terms
and conditions for occupying academic positions at the Technical University of Sofia - Sofia
(RTCOAP at the Technical University of Sofia). I have no significant critical remarks about the
only candidate in the competition.

I recommend the candidate ch. assist.prof. PhD eng. Stella Vetova to continue the
scientific research and teaching activities as conscientiously and thoroughly as ever.

8. Personal impressions and opinion of the reviewer

ln our work together ch. assist.prof. PhD eng. Stella Vetova as a teacher and
administrative responsible for the teaching load of the "Computer Systems" department,
showed skills for successfully solving complex cases. She demonstrated teamwork skills in
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research projects with colleagues from FCST in the field of information technology and

students.

CONCLUSION

On the base of the presented scientific production and documentation, through which
the only candidate in the present competition fulfills and exceeds the minimum requirements
of the Law on the Development of the Academic Staff in the Republic of Bulgaria (LDASRB), the
Regulations for the lmplementation of the Law on the Development of the Academic Staff in
the Republic of Bulgaria (RILDASRB) and the Regulations for the terms and conditions for
occupying academic positions in the Technical University of Sofia (RTCOAP in the Technical
University), their volume, quality, relevance and importance, I propose ch. assist. prof. PhD eng.
Stella Metodieva Vetova-lvanova to take the academic position of "associate professor" in
professional direction 5.3. "Communication and computer engineering", scientific specialty
"Automated information processing systems and control".

Sofia

19.08.2024

Reviewer:

/Prof. PhD Eng. D. Gotseva/
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