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r4cepraqhoHeH rpyA 3a npu4o6neane na o6pasoaareflHa h HayqHa creneH
" e npo$ecuoxanHo HanpaBnenue 5.3 ,,KouyxrxaqroHHa t,t KoMnrcTLpHa
" no xayvra cnelluanHocr ,,Aemouamu3upaHu cucme*tu sa o6pa6omxa

Maqus u ynpaenexue"

Aerop xa Ar4cepraq oHHl4e rpyA: Mar. i,rHx. Xprcuxa flerpoea Hrxoea
Teua xa AucepraquoHHr4s rpyA: Cr,epeuexrr MeroAx sa o6pa6orra r aHanr3 Ha

r,rxSopuaqrn or rmooptrlaqxoHHo-h3MepBarerHr crcreMn

Peqenaenr: npo$. d-p uxx, Pyueu lleanoe Tpu$onoe

1. Arryanxocr Ha AlcepraqloHHlrn rpyA
lzlHQoprvraqr,ronHo-r43MepBarenHhre o4creMu (VllAC) ca ocHoBHo cpeAcrBo 3a

per crp paHe ra o6pa6oraaxe na un$opnlaque B pa3fl qHr4 c$epu ut KoHKperHo 3a

nocrr4raHe xa e$erruaeu MoHr4rop Hr, nporHo3 paHe, npeBeHq n 14 paHHo floKan 3[paHe
Ha ropcK Te noxapu. Bunpexr sa6enexuuure AocruxeHut B pa3Bhrr4ero Ha rexHonoru re
npe3 nocneAHHTe roAuHr4, Bce oule cbulecrByBaT 3Haq TerHI4 3aTpyAHueH q no
orHoueHhe Ha HaMupaHe ua e$errueuo peueH e 3a nporHo3upaHero Ha nonBara Ha

ropcKu noxapu.

Tengenqunre npe3 nocneAHoro Aecer[fler e ca 3a HapacrBaHe Ha ropcKh noxapu c
neo6rqa xo rofleMu pa3Mepu h o6xear. Cnope4 u3cneABaHun na OOH e 6uAeul nflaH ce
nporHo3upa 3Haq[TerHo yBenr4qeH e Ha cnyqarre Ha ropcKr4 noxap B cBeroBeH uaqa6 -

clorBerHo c 14ok Ao Kpar Ha 2030 u c 30% no rpan na 2050.

Arryanxocrra Ha Arcepraq oHHr4n rpyA ce crcror4 B u3non3BaHero Ha cbBpeMeHH
MeTOA aa O6pa6Orra u aHantA3 xa nxQopuaqun or uu$oprrraquoHHo-r43MepBareflHrl
c cTeM , u npeAnoxeHuTe cTaTuqcT qecKu h t4HTerhreHTHr4 MoAenh 3a noB uJaBaHe

CTeneHTTa Ha TOqHOCT Ha npOrHO3 paHeTO Ha BepOflTHOCTTa OT Bb3Hl4KBaHe Ha rOpCKtl

noxapu.

Teuaruxara e aKryanHa u nocrhra uHTepecH[ r43cneAoBarencKu pe3ynraru c
xapaKTepa Ha HayqHh npHHoo4.

2. Crenex Ha no3HaBaHe cLcrorHxero Ha npo6fleMa H TBopqecxa
hHTepnpeTaqx9 Ha nuTeparypHx9 MaTeplan

B gucepraquoHHr! TpyA ca u3non3BaHu 120 nureparypH r43roqH qu Karo e 3rorBeH
o6aop u cpaBHhreneH aHanv3 Ha cbulecrByBau.l re aKryanHu peuleH q. Ha 6asara Ha roBa
ca 3aAaAeHr4 qen Ha AucepraquoHHun rpy4 v 3aAa9v 3a u3nbnHeHue. Teopvecxara

HTepnperaquc Ha flhreparypHuc Marep an u MHeH ero Ha AoKropaHTKara no npo6neua
ca npe4craBeH[ Karerop r]Ho B A cepraquoHHr4fl rpyA u HanpaBeHure ny6nuxaquu no

AHCepTaqugTa.

loxroparrrara AeMoHcrp pa aagu6ovexo no3HaBaHe Ha npo6neurre B

u3cneABaHara o6nacr.

3. CuoreercrB[e Ha npegloxeHara Merogxxa Ha ]43cneABaHe u nocraBeHrre
qen 14 3aAaqx Ha AlcepraquoHHxe rpyA



[']ocraBeHara qefl Ha AxcepraqxoHH[F TpyA e pa3pa6orBaHe 14 [3cfleABaHe Ha MoAeflr
3a nporH0314paHe Ha BepoqTHocTTa oT ropcK4 noxapI,t, 6a3upa{V Ha xH+opMaLl!,rt oT peanHa

!4HsOpMaq OHHO-X3MepBarenHa Cl,CTeMa.

npeAcraBeH[ ca KoHKperH[ 3aAar 3a l43nbnHeHue 3a nocrfiraHero Ha qeara, a
IMeHHO: pa3pa6orBaHe Ha eKcnepuMeHTaneH crar[crl4qecK]! MoAen 3a onpeAengHe Ha

BepogTHOCTTa 3a Br3Hl,l(BaHe Ha rOpCKv noxapri; pa3pa6oTBaHe u BarrrlalpaHe Ha

eKcnep[MeHTaneH [HTenlreHTeH Moaen 3a nporHo3[paHe Ha BepoqrHocrra or
Bb3H14(BaHe Ha rOpCKl/l noxap qpe3 r3nor]3BaHero Ha MHorocnoiHa x3KycrBeHa HeBpoHHa

Mpexa (ANN); a{anu3 v oqeHKa Ha aAeKBarHocrra Ha pa3paboreHure MoAen!1i
cpaBHurefleH aHan[3 Me)(qy pa3pa6oreHlre Moaenri I o6u]onpue'r]rTe }lHAet{cl4 3a

noxapHa onacHocr, xor|ro ca [HAe(c Ha pa3npocTpaHeH e Ha orbHF (sc), [HAeKc Ha

ronnuHHa eHeprls (ERC) 14 [HAeKc Ha [3rapFHe (BT), Ka(To u MeToarlKrlTe 3a MoH]rroplHr
!! nporHo3npaHe Ha ropc(,l noxap[ [3non3BaHu B oAIU (NFDRS), KaHaaa (FW) 14

ABcrpaflrr (FDl).

np,l pa3pa6orKara Ha MoAenrre ca !43non3BaH[ MeroAa Ha 6xHapHara rofl4cr4lHa
perpecur, MeToaa Ha MaKc!4MarrHoro npaBAonoAo6xe, MeroAa Ha xx-KBaapaT (xl 14

MeTOEO,]OTX9 3a pa3pa6oTBaHe !l BaAUAlpaHe Ha MHOTOCTOeH ANN npeAl-lfiOp
pean[3[paHa qpe3 anropr4TtMa 3a o6parHo pa3nopocrpaHeHue Ha rpeLUKara BP no
Meroaa Ha Mt4H14Ml43[paHe Ha cpeaHaTa KBaaparuqHa rpeL!Ka MSE.

CMflTaM, ve npeMoxeH Te B [3cneABaH[rra MeroAl,l, noAxoAr4 14 cpeAcrBa 3a aHan[3
ca aaexBaTH,i Ha nocTaBeHaTa qen 14 3aaaquTe B alicepTaqrloHHrlfl TpyA.

4. XapaKreplcrrxa Ha ecrecrBoro ]{ oqeHKa Ha AocroBepHocrra xa
Marep[ana, BLpxy xofiTo ce rpaAgT np]rHocl{Te Ha atlcepTaqhoHHxg TpyA

,qlcepraqloHHr4rr rpyA e Ha 6bnrapcxl4 e3uK c o6eM or 133 crpaHullr4, Karo B(JrtoqBa
yBoA, qeTxpx rnaBl4 3a peuJaBaHe Ha sopMynl4paHxTe [3cfleAoBaTencK[ 3aaa!x, cnucbK
Ha npuHocvre, cnficbK Ha HayqH[Te ny6nl4xaL{!tr,{, cBbp3aH[ c AxcepraLlxoHHxq rpyA u1

r3non3BaHa nlreparypa. uurflpaHu ca o6u]o 120 nlreparypHrl ,13roqHuqv. Pa6orara
BKnpqBa 31 Ql4ryph H 15 ra6fll,ql4.

B TflaBa le npeAcraBeHa ocHoBHara crpyKrypa Ha cbBpeMeHHa liHoopMaql4oHHo-
[3MepBaTerHa clcTeMa ,l HeiH!4Te xapaKTepl4cTxKl4. Pa3rnex(AaT ce ocHoBH,lTe MeToAr,4 3a

aHanu3 Ha uH+opMaql4flTa, KaKTo 14 pa3npocrpaHeHuTe no cBeTa MeToar,4Kl, 3a MoH!4Top!4Hr

x nporHo3!4paHe Ha ropcKx noxapx. nocogeHa e ocHoBHara qen u 3aAagx Ha

Al,CepTaLlrloHHXq TpyA.

B fnaBa ll e pa3pa6oreH crarrcrrgec(r MoAen 3a nporHo3xpaHe Ha Bb3H!4(BaHero Ha

ropcKfl noxap. TeHeplpaHero Ha MoAena e 6a3[paHo Ha eKcnep[[neHTanH[ AaHHI 3a
paioHa Ha ylrMop, CeBepHa Kan[+opH s, CAI!. nporHo3[paHe Ha BeponrHocr or
Br3Hr4KBaHe Ha rOpCKrl noxap e pa3pa6oTeHo B-b3 ocHoBa Ha MeTeoponoruqH[ u

TonorpaQcx!4 oco6eHocrrl 3a paioHa. ,l3non3BaH e noAxoAbr Ha 6[HapHls florrcrvqeH
perpec14oHeH aHan,l3.

B TflaBa lll e c[HTe3upaH o6o6u]eH anroprrbM 3a nporHo3[paHe Ha BeporrHocrra or
Br3Hl,lKBaHe Ha rOpCKl/l noxap, KOTTTO e 6a3[paH Ha nplHq]inuTe Ha rHTen,1reHTH,|Te
t43qlcn[Ter]Ht4 noAxoAu. npoeKUpaHa 14 o6ygeHa e MHorocnoiHa [3KycTBeHa HeBpoHHa

Mpexa (aTo ca u3non3BaH14 eKcneplMeHTanHl4re aaHHx oT TnaBa ll-

B TflaBa lV e npeAcraBeH cpaBH!4TefleH aHanu3 Ha MoAeflure, c HTe3!1paH B TnaBa ll
x TnaBa lll 3aeAHo c rpl, cbu.lecrByBaql, MeroAr4Kr4, pa3pa6oreHx or HaL{[oHanHara
cucreMa 3a oqeHKa Ha noxapHara onacHocrra Ha cA[u - u.s. National Fire Danger Rating



System (NFDRS). Onpegenexa e e$eKrlBHocrra npu nporHo3upaHero Ha BepoflrHocrra
Ha Bb3Hr4(BaHe Ha ropcKrl noxap[ Ha s-Te MoAefla !,1 cbtleBpeMeHHo ca o6ocHoBaHl
npeAxMcrBara Ha npeanoxeHl,re B Alcepraqurra MoAenu.

A,1cepraqrqra e o$opMeHa npeq[3Ho u Marepuanbr AocroBepHo npeAcraBe
npeAMerHara o6nacr Ha [3cfleABaHe, Bbpry KoiTo ce rpaAFT npxHocure Ha

AucepraqxoHHrrr rpyA.

5. npl.lHoc]1 Ha AncepraqloHH]rr rpyA
OopMynvpaHxre or AoKTopaHT(ara np!4Hoo4 npleMaM HantnHo Karo

HayqHonpl,noxHrr:
l. ClHTe3upaH e 6[HapeH perpec[oHeH MoAen 3a npeAcKa3BaHe Ha ropcK]t

noxapx 3a parioHa Ha y[TMop, CeBepHa KanloopHls. CTarxcr[gecM e oqeHeHo
BIll49HIeTO Ha BCflKa OT He3aBl/1ol,lM[Te npoMeHflrlBlTe ysacTBaqu B MoAena
(Kon[gecrBo Banext4, MaxcuManHa reMneparypa 3a aeHa, c(opocr Ha Bqlbpa h

9er,|prlTe rHAexca, onucBaulu rflna Ha ropr4Mlre np[poaHl4 Marepuan[ x BoAHoro

cbAbpxaHre B rrx - FMl, F100, FM1000, KBT) Bbpxy BepoerHocrra 3a Bt3Hr4KBaHe

Ha noxap. ycraHoBeHo e, qe 3a [3cneABaHxq perloH, T!4nrr Ha pacrurenHocrra l,
cbAbpxaHxero Ha Bnara B Hen ca c Hafi-rorqMa crarlcr4,recxa 3HaguMocr, cneABaHrl
or Kon[gecrBoro Banexu. CTar!rcrl4,-]ecKl/1 e oqeHeHa rogHocrra Ha c[HTe3[paH q

MoAen, Karo e ycraHoBeHo, 9e 06ulara ycneBaeMocr e 84,894.
2. npeAcraBeH e o6o6r.qen anroplrbM 3a pa3pa6orBaHe 14 BanlAxpaHe Ha

eKcnep[MeHTaneH rHTen[reHTeH MoAen 3a nporHo3[paHe Ha BepoqTHocTTa oT

Bb3Hl4xBaHe Ha ropcKll noxap 9pe3 [3non3BaHero Ha MHorocnoiHa u3KycrBeHa
HeBpoHHa Mpexa (ANN). ClHre3[paH, Ha 6a3ara Ha npeMoxeH e anropxr]M e
MoAen Ha npeAxKTop, ocHoBaH Ha roflrM 6poi peanHo x3MepeHI u e(cneprHo oqeHeHx
npoMeHnl4Bu, Kol4To onrcBar pa3nl,lliHx xapaKTepxcrr4(ri Ha perl,oHa. O6y,reHara
HeBpoHHa Mpexa !43non3Ba npeAcraBlrenHa, Ho orpaHlqeHa no o6eu usea4xa ot
BxoAHt! AaHHrl, crcrorula ce or 82 axHefrHo He3aB[cl4Ml4 BxoAHr,! BeKTopa u

nporHo3[pa Bb3Hl4KBaHero Ha cb6l4Tl4r c no-Br4coKa roqHocr cnpqMo MoAena 3a
perpecloHHo nporHo3 paHe.

3. l43BlpuJeH e cpaBHllreneH aHanxs MexAy o6yeeHara HeBpoHHa Mpexa,
6riHapHufl perpec oHeH MoAefl l, HopMan!43upaH[re o6u]onpuerr'r r4HAeKcx 3a

npeAcxa3BaHe Ha noxapu (Energy Release Component (ERC), Burning lndex (T) ,i
Severe Fire Danger lndex (SFDI)), 6a3[paH Ha peanHo 3MepeHu croiHocl4 or eAHl,l

,r cbu.ll4 craHqu[ B eA!4H x cbu]r| nepfloA or BpeMe, xaro e ycraHoBeHo pa3ceiaaHe Ha

pe3yflTarxre npu BceK4 eguH oT cpaBH9BaHl4re MeroAr|.
4. AHanl43l4paHl, ca crar cr4qecK[ oqeHK[ 3a qeHTtpa Ha rpynxpaHe 14 Ha

Aucnepc[ara Ha nonygeHure pe3ynTarri 3a BceKu or l43cfleABaH[Te MeToEl4 l1 e
ycraHoBeHo, ,re 6urapnrar perpecuoHeH Moaen ta HeapoHHara Mpexa npeBb3xox(aar
uJxpoKo pa3npocrpaHeHlre IHAeKcr npt,t nporHo3 paHe Ha orpl4qareneH rnac cr6urrr
(nlnca Ha noxap). oqeHeHa e !4 cpeAHoKBaAparuqHa rpeL]](a (RMSE) MeMy
u3Lll,lcneH}iTe 14 [3MepeHuTe pesyflTaTx 3a BCeKI OT nene U3CneABaHl/1 [4eToAa, KaTO e
ycraHoBeHo, qe 6xHapHuflT perpecuoHeH MoAen r,1 HeBpoHHara Mpexa ca no-TogHl4

MeTOAX CnpFMO CblJ.leCTByBaLrlUTe IHAeKCU.

5. ,Qe$uxupar e xoe+[queHr Ha B3auMol43KflroqBau]u ce cbcroqH!'lq (CMESD),
Karo e ycraHoBeHo, 9e 6xHapH[flT perpec[oHeH MoAefl x HeBpoHHara Mpexa ca no-
ToqHI Kaac[Si4Karop14 cnpfl Mo cbu]ecrByBaqflre xHAe(cr1.

6. ycraHoBeHo e, qe pe3ynrarlre, reHeplpaHx or 6uHapHxr perpecroHeH MoAen

n o6yserara neapoHHa Mpexa 14 npx ABara maca c-b6l4T,l, (Hanx,{xe t4 nunca Ha noxap),



MOraT Aa Ce npeAcraBgT cbc craHAaprHa HeonpeaeneHocr, Karo roBa rBbpAeHle He

MOxe Aa Ce npleMe 3a BanIAHO npl/1 CblJ]eCTByBaUUTe UHAeKCTI 3a npOrHO3tlpaHe.

6. CreneH Ha ,tlqHoro yqacrre Ha A[cepraHTa B nprHocrre
He no3HaBaM nvqHo AoKTopaHTKara, Ho l,lMaM Ao6pu BnevaraeH[r or yqacruero u c

AomaA B KoH$epeHquFra 11th lnternational Scientific Conference on Computer Science
(COMSCI), Sozopol, Bulsaria, 2023.

CneA noApo6Ho 3ano3HaBaHe c AficepraLuoHHrls rpyA 3aAbfl60,]eHo aHanfi3l4paHe Ha

Axcepraqxrra, Ha aBTope$epara r xa ny6nuxaqrrre, Mora 3a HanpaBg 3aKntoqeHre, qe

,l3cneABaH[rra I np14Hocxre ca [3qFno c HeiHo nxvHo yqacrle.

7. npeqeHKa Ha ny6nlxaq],lhre no Alcepraq[oHH]r, TpyA
Mar. Xp,1crlHa HxKoBa e HanpaB[na 4 ny6nvKawv no reMara Ha Alcepraql4oHHltq

TpyA: eAHa caMocTorTerHa x Tpl4 B cbaBTopcTBo c HayqHxTe pbKoBoAlTenu, KaTo B-bB

BcxvKx ny6nxKaqxx rq e nbpBl4 cbaBTop. C eAHa crar[t e yqacrBana Ha KoH+epeHLl[9Ta
COMSCI, xosro e pe+eplpaHa B Scopus, a Apyra crarvfl e ny6nuxyeata a c6opttrxa
WSEAS Transactions on Environment and Development, xofrro ctu.lo e pe$eplpaH B

SCOPUS. ,qpyr}4 ABe craruu ca ny6alKyBaHx B c6opH[Ka Ha MeMyHapoAHara
KoH+epeHqrr ,Challenges in Higher Education and research in the 21 th century".

CMrraM, ve HanpaBeHure ny6nrxaqtr Ha AoKTopaHTKara npeBnuJaBar 3t cKyeM[n
MuHr4MyM, 3afloxeH B npaBlnHxxa 3a ycnoBuqra { peAa 3a npugo6reare xa
o6pasoBarenHa x nay,rnara crenen "flofiop" Ha Ty-Co+xq.

E. l,l3non3BaHe Ha pe3ynrarlre or Ar4cepraqxoHHr,re rpyA B HayqHara ,r

coqlranHa npaKT}lxa

nonyqeHlTe pe3yflTaru or AucepraquoHHt4q rpyA ca c reoperxqHa u npaKTrqec(a
HacoveHocr KbM npo6neMxre orHocHo nporHo3xpaHero Ha BepogTHocrra 3a Bb3H,lKBaHe

Ha ropcKx noxapx. Te HaMupar npunoxeHle B ona3BaHero Ha o(oaHara cpeAa 14

npeAorBpargBaHero Ha nocneAcrBrlrra or noreHq[anHa e(oflor!49Ha Kpu3a. Pa3pa6oreHx
ca eKcnep14MeHTanHx Moaen14 3a nporHo3xpaHe Ha BepoqrHocrra 3a Bb3H14KBaHe Ha ropcKl4

noxapu c BxcoKa cTeneH Ha ToqHocr 9pe3 [3nofl3BaHero Ha cbBpeMeHHrl MeroAfi 3a

o6pa6orKa v a1anv3 Ha H+opMaqx9 or peanHx uHQopMaquoHHo-[3MepBarenHu
C CTEMH.

npeAaoxeHraFT o6u1 anropurru, 6a3[paH Ha np14Hr]l4nure Ha [3KycrBeHur l/HTeneKT,

lroxe Aa ce [3non3Ba 3a aHaflu3[paHe Ha onacHocrra or noxap B pa3ax9Hr4 reorpa$cKrl
perxoH14 c pa3r119H14 BxoaHI aaHHfi.

npaKr[.iecKara pean[3aqx, Ha pe3ynrarlre or AlcepraqxrTa iroxe Aa noBuL]]I4

eOeKUBHocrra Ha clcreMlre 3a MoHlropi4Hr u KoHTpon Ha ropcKr4 noxapu no cBera.

9. CborBercrB[e Ha aBTope$epara c ]r3r,rcxBaHrrra 3a x3rorBnHero My tl
aAexBarHocr Ha orpa3cBaHe Ha ocHoBHl4Te nonoxeHhn 1.l np]tHoc[Te Ha

AXCepTaq1,|oHHne rpyA

ABTope$eparbr, [3rorBeH or AoKTopaHTKara, e B o6eM or 32 ne,{arHx crpaHr|Ll!,r r'l

aaeKBarHo orpa3flaa ocHoBHl4Te nonoxeHfig Ha Ar,tcepraLlx9Ta, 14 npeacraBg aogHo

npuHoclTe Ha AxcepTaLuoHHllr TpyA.

AoKyMeHr-br e cbo6pa3eH HanbnHo c 143rrcKaaH[rra 3a oQopuare na aeropeSepar xa
TY - Co$rr.



10. Mnexnn, npenopbru r 6enexKlr
Moero MHeHne e, qe AoKTopaHTKara uua noreHqnan 3a npoBexAaHe Ha

caMocrof,TerrHr4 r43caeflBaHulr B Ta3u Hayqna o6nacr.

l4crau Ea n npenopbqaM Aa npogbnxu pa6orara cn a ua6paHara HayqHa o6nacr n Aa
pa3npocTpaHf,Ba pe3yaTaThTe oT AncepTallnBTa cn KaKTo B npaKTr4KaTa, TaKa h 3a qeflr4Te

Ha o6yveHrero Ha cry,qeHrnre or TY-Co$un.

Kuu AucepraquoHHr4n TpyA Hf,MaM cbulecrBeHh aa6enexrn. ,[ucepraqrnra e
o$opuena npellr3Ho 14 KopeKTHo npegcraBe vr3BbprueHure HayqHu n3cnegBaHuf,.

3AKflloqEHTE

fincepraquoHHr4flT Tpy.q HanbnHo orroBap* Ha n3ucKBaHuera Ha Sarona sa pa3Burue Ha

aKaAeMuqH[F cbcraa na Peny6nnra Eunrapnn, na llpaeyrflHuKa 3a HeroBoro npunoxetue u

Ha [IpaeuflHuKa 3a ycnoBuera u pe4a sa npugo6uBaHe Ha HayqHu creneHu s Texxh.{ecrhs
yHuBepcurer - CoSun. [omopaHTKara e ocbu{ecrBufla u3cne4oBarencKa pa6ora, Koero

hMa xapaKrepa Ha HayqHo-npufloxeHu np[Hocr4 KbM npegMerHara HayqHa o6nacr. Bue

ocHoBa Ha npeEcTaBeHuTe MaTepHanv A nocTurHaTuTe pe3yflTaT[Tr4 MoFTa oqeHKaTa 3a

AUCepTaqhoHHr4e TpyE e nofloxhTenHa.

Bcnqro roBa Mr4 EaBa ocHoBaHr4e Ea npenopbr{aM Ha yBaxaeMoro HayqHo }qyp[ Aa
npucb4r4 Ha Mar. nHx. XpucrhHa flerpoea H[xoaa o6pasoearerHara r HayqHa creneH

,,gorcrop" a npo$echoHarHoro HanpaBrreHre 5.3 ,,KonayHnKaquoHHa u KoMnprbpHa rexHuKa" 14

HayqHara cnelluanHocr ,"Aarouaru3[paH[ cr4creM[ 3a o6pa6orra Ha rn$opnaaqun u

ynpaenenue".

Co$ran, 17.06.2024 r
PEHEH3EHT:

lnpo$. u\l"'a'


