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PEOEH3USA

BBPXY [MCepTaIjlioHeH TPY/,
3a npuioOrBaHe Ha obpa3oBaresnHa U HayyHa CTelleH ,,JJOKTOp®

ABTOD Ha JUCEPTALMOHHNA TPY/
Ilersp Pymenos JKuBkos

Tema Ha AUCepTaLMOHHUS TPYJ,
,Mo/eHpaHe B/IMIHUETO HA KaUeCTBOTO Ha aTMOC(epHus BB3AyX
BBPXy 3/ipaBHH U MKOHOMHMYECKH acleKTH “

ITo ripodhecroHa/HO HarpaB/ieHue
4.6 IndopMaTHKa M KOMITIIOTHPHHM HAYKH

IToarorBun perjeH3usTa
npod. a-p Onumnus PoeBa
WHcTuTyT 110 6rodm3mka 1 brioMeIUIIMHCKO MHXeHepcTBo, BAH

1. AKTya/IHOCT Ha pa3padoTBaHus B [UCEPTAMOHHUS TPYA Nnpob/ieM B Hay4YHO
Y HayYHO-NPU/IOXKHO OTHOIIEeHHe

Cormacio Cormmanern gokinag No 23 Ha EBponeiickata cmeTHa I[1anara
,]IDEKOMEDHOTO Ch/Jbp)KaHHe Ha 3aMbPCUTENM B aTMochepHUs Bb3AYyX, Karo
HanpuMmep ¢uHM npaxoBu vactviy (PIIU), a3oreH AUOKCHL U 030H, NPUYMHSABA
okono 400 000 cnyuad Ha npexzeBpeMeHHa CMBPT BCsIKa rofuHa.“ bescriopHo e. Ue
1[e/ITa H @ JUCEPTAI[MOHHUS TPYJ — U3C/1e08aHe HA e/usiHUemo Ha ¢uHume npaxosu
uacmuyu espxy ocmpume 3abonsieaHusi 8 Cocgpust u paspabomeaHe Ha cmpamezuu 3a
CMeKuagaHe HA nocaeduyume om 3AMespcsiaHemo — e akTyajaHa, KakTo B Hay4Ho,
Taka ¥ B HaAy4YHO-TIPWIOXKHO OTHOIIeHue. [IOKTOpaHTBHT CHU IIOCTaBd 3a Liea [Ja
pa3paboTy ¥ BHeJpHU pellleHus 3a KanmuOpupaHe Ha AaHHU 3a ©ITY v ga ripensioxu
peliieHus 3a ©300p Ha MapIIPYyT CIPSMO 3aMbpCsBaHe B 0011ia codTyepHa cucreMa 3a
cpOupane u o6paboTka Ha JaHHM OT pasmuuHu craHiuu U IoT ycrporictBa. B
pe3ynTaTr ca MPUIOKEHH HSKOJIKO alrOpUThMa, BHEJpPEHW B COPTYyepHU CHCTEMHU.
Pa3pabotenuTe codTyepy Morar Jja HaMepsT IIUPOKO npuokenue. Harnpumep, fa ce
W3TI0JI3BaT OT OpraHM3alrTe 3a KOHTPOJI Ha KaueCTBOTO Ha Bb3/jyXa B peajHO BpeMe.

3a u3ITh/IHEHKE Ha TI0CTaBeHara 1ie/1 ca JeUHUpaHy YeTHpY 3afaqu:

1. Bpw3ka wMexay O¢uHUTE TIIpaXxoBU UYaCTULIM M 3/paBHUTE
TIoKa3aresiu 3a octpa 3aboseBaemoct B Codus;



2. IlomoOpsiBane Ha paHHUTE OT TPAKTAHCKA CTaHIIMM 33 H3MEpPBAHE

KAGCCTBOTO Ha BB3/yXa 4pe3 KalMOPUpaHe C MAIIMHHO OGydYeHHe:
JBYCTBIIKOB METOI;

3. PaspaGotsane Ha co{Tyepen HHCTPyMEHT 3a ONTUMHU3UPAHE U OL[EHKA Ha

BCJIOCUIICTHU MapumpyTu qpes XapaKTepU3UpaHEe Ha H3JaraHero Ha
BCJIOCHUIICAUCTUTE Ha 3aMBPCEH BB3AYX;

4. PaspaborBane Ha IoT IIathopMa 3a arperauds u MoJelMpaHEe Ha
CEH30PHU JaHHM 32 KAYeCTBO HA Bh3yXa.

Karo PE3yiTaT OT M3MBJIHCHHETO Ha IOCTaBEHUTE 3aJjauu Cca IPEJIOKEHU
HSKOJIKO aJITOPUTMH, BHCAPCHU B CO(i)TyepHI/I CUCTEMH.

2. CreneH Ha MO3HABaHE HA CHCTOSHHETO HA npod/ieMa M Ha JIUTePATypPHUS
MaTepua

B nucepranuonsu tpyn ca nprupanu 109 JIMTEPATYPHU U3TOYHUKA. JIOKTOPAHTHT
C¢ © 3al03HaN MOJAPOOHO ChC CTAHAAPTHTE 3a JOIYCTUMH KOoHLIeHTpauyu Ha OIIY u
CBBP3aHOTO 3aKoHOnaTencTBo Ha EC u nacoku Ha C30 BBB Bpb3Ka C KOHTpOJIa Ha
Kay€CTBOTO Ha BB3]1yXa. Pasr JI€aall € CUCTEMUTE 3a HaGJ'IIOJICHI/Ie Ha Ka4€CTBOTO Ha
BB3ayXa. [IpesicTaBii € cepTuduLIMpaneTo Ha CTaHIAY 3a HaOMOIEHNE Ha KAYeCTBOTO
Ha BB3JyXa. 3aro3Hai ce € ¢ KOHTPOIMPAHUTE TEXHUKHU 3a MAaIIUHHO O6}"-I€HI/IC;
MapaMCTpUYHUTE U HEMMapaMETPUYHUTE CTAaTUCTUUECKU TECTOBE, U TEXHOJIOTHHU KaToO

Django, Python, GraphQL u Rest API.

HeT'bp KuBkoB mokasBa BHcCOKa CTCIICH Ha IIO3HAaBaHC Ha CHCTOSHUETO HA
np06neMa M Ha NOAXOOAINUTE MHCTPYMEHTHU U ITOAXOIH 3a plIaBaHE HA IOCTABECHUTE
3aJa4Y" U IIOCTUTaHE HA 11eJITa Ha AUCEPTAITUOHHUSA TPY .

3. O0ma aHAIHTHYHA XapaKTePUCTHKA HA AUCEPTALHOHHHS TPYX

JUCepTalnoHHuAT Tpy € A00pe CTPYKTYPUpaHa U JIOTHIECKH IOCIEN0BATEICH
CBITIACHO ITOCTABEHUTE 3a[a4M 3a perraBane. TpyasT e B obem ot 115 crpanunu u
ChIbpIKa: INaBa 1 (BbBEAEHUE, AKTYaTHOCT ¥ MOTUBUPOBKA, 1€ Ha JHACEPTALMOHHUS
TPYA ¥ 3311241, MCTOJOJIOTHs Ha U3CIIEIBAHETO U NIPEACTABIHE Ha PE3YJITATUTE); TIaBH
2,3,4 1 5 c OCHOBHH TEOPETHYHH IOCTAHOBKY M HAYYHU pe3yJITaTu OT U3CJICABAHETO,
3aKIIOYCHUE — PC3IOMC Ha [OJNYYCHUTE pPE3YJITaTd, OCHOBHM IIPMHOCH Ha
AMCEPTAlMOHHMS TPYJA, CHUCBK Ha MMyONMKALMMTE II0 [UCCPTAlMOHHHA TPy,
ACKIapanus 3a OPUIMHAIHOCT Ha pesynrature u O6mbiamorpadus, HaGpossama 109
JUTCPATYPHUA U3TOYHHUKA.

B I'maa 2 e wscieqBaHa Bpb3KaTa MexIy 3ambpcaBaHero ¢ ®OITY u 3 paBHU
MHIMKATOPH 3a ocTpa 3aboieBaeMocT. [pencTaBeHn ca CTaHAApTHUTE 3a JOIYCTHMUTE
koHLeHTparuu Ha OIIY B EC m nacoxute, msrorBenu or C30. Onpenenenu ca
pazymkute B HopMuTe Ha C30 U €BpOIEHCKOTO 3aKOHOAATEICTBOTO. ONpesieeHa €
reorpadcka 30Ha Ha msciaensane — rp. Co¢ws. IlpencraBeHa € METOHOIOTHATA Ha
U3CJICIBAHETO 34 3aMbPCABAHETO HA BB3/lyXa C IPAXOBU YACTHUIIM, U3II0I3BAHUTE JaHHU
332 3aMBpCSABaHe U 3a00JSBAaHMS, KaKTO W U3NOI3BAHUTEC I[ApaMETPUYHH U
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HCHapaMeTPUUYHU CTATUCTUYECKHU MCTOOMH. I[OKEBaHO € YBCIIMYaBaHETO Ha ocTpuTe

AUXATEIHU MHPEKIUH B IIEPUOIUTE Ha IIOBUIIICHA HaJl HOpPMUTE KOHLIEHTpanus Ha ®ITY
3a u3cnenBanaTa 30Ha, rp. Codus.

I'naBa 3 e mocBetena Ha U3MON3BaHe Ha MAlIMHHO o0yueHue 3a Kanubpupane Ha
censopu 3a @ITY. Pasrienanu ca metonure 3a U3MEpBaHe Ha KOHLEHTpanusaTa Ha OI1Y,
CePTHQUIMPAHETO Ha M3MEPBATEIHUTE CTAaHIIMA M € HAIlpaBeH aHaIU3 Ha TEXHUTE
HIPCAMMCTBA W HeJocTaThlu. Pa3paborena e mertomomorus 3a KaquOpupaHe Ha
M3MEpBaHUATA HA KOHLEHTpanusTa Ha OITY10. IIpetoxen e JIBYCTBIIKOB MOJE] Ha
KaJIMOpUpaHe ¢ M3IMOI3BaHe HA U3KYCTBEHA HEBPOHHA MPEKa, KOUTO € IPUIIOKEH BBPXY
OesxuuHaTa ceHsopHa mpexa Luftdaten. 3a KaIuOprupaHe ca W3IOI3BAHM TaHHU 32
TCMIICpaTypaTa, BIQKHOCTTA, HALSTAHETO, KOHIIEHTpanuaTa va PM10 or HPEAUITHUS
ACH, CKOPOCT Ha BATHbpa u Ap. CpaBHEHHETO HA MOJICIUTE C KalmOpupanu maHHU
[I0Ka3Ba 3HAYUTENHO NONOOPEHHE HA TOYHOCTTA Ha H3MEPBAHUSITA.

B I'maa 4 e mpencraBeH paspaGOTCHUSAT codryepeH Mozen 3a m3bop Ha
BEJIOCHIIC/IHO TPACce B 3aBUCHMOCT OT KOHUCHTpanusaTa Ha OITY, Tpaduk, feHuBenanms
Ha TCPEHA U CbPACUHUS PUTHM Ha BEJIOCUIIEAUCTA. 3a TeHEPUpPaHE Ha TPACE € U3MON3BAH
MOIU(GUIMpPaH alrOPUTBM 3a HAaMHpaHe Ha K-KpaTKH WBTHINA C OTPaHUYECHO
npunoxpusane (k-SPwLO). B Mmogudunupanus aaropursM ce B3uMa 110 BHUMAHUE U
uH(opMAaIHITa 32 HaTOBapeHOCTTA Ha ITBTS U ieHuBeNIanuaTa My. CopTyepHusIT Moaen
M3BJIMa TaHHY 32 Ka49CCTBOTO HA BB3/[yXa OT CTaHAAapTHU MHCTPYMEHTHU 32 MOHUTOPHHT
Ha okonHaTa cpena Ha MAOC u ot censopnn mpesxu Luftdaten, Smog, Openaqi u Ip.
WudopmanusiTa ce 3amucBa, Kato JaHHUTE 33 KAYECTBOTO Ha Bb3JyXa OT (PUKCUpaHU
CeH30pH c¢ ¢uiaTpupaT W Kamubpupar. IIpoBeqeHM ca MojeBHTE TecToBe ¢ 10
ydJacTHUILM. Pesynrarure mokassar, ue npu u30opa Ha ONTHUMH3HPAHUS BEIOCHIIEIEH
MapmpyT no3ara Ha BauiBane Ha OITY1 ce namanssa ¢ 23% B HepaOOTHHU JHU U 10
56% 1o BpeMe Ha MHTEH3MBEH TpaduKk B paGoTHM JHU. [IpHOIM3HTENHO ChHINHTE
pE3YJITATH Ca MOJY4YeHU 1 OTHOCHO DPITY2 5.

B TImasa 5 e mpeacraBena codryepHa cucrtema 3a BU3yaju3allusl Ha
3aMBbpPCABaHETO Ha BBb3AyXa. IIpomecsT Ha paspaGorka | mnpunarane Ha
Crenuanu3upaHaTa copTyepHa cucteMa e moxpo6Ho omucan. CodTyepHata crucTema
TO3BOJISIBA CHOMPaHETo, 00paboTKaTa M aHANIU3MPAHETO Ha JAHHM 33 KAYeCcTBO HA
Bb3/lyXa, METCOPOJIOTHYHH JIaHHH, TpapuK, reorpagckute HHOOPMAIMOHHU CUCTEMHU.
IIpu paspaGoTBaHETO Ha COdTyepHAaTa CUCTEMA ca W3MON3BAHM TEXHOJOIHMH KATO
Django, Python, GraphQL u Rest API. ApxurekrypaTa Ha codTyepa ce ChCTOM OT
MOZLyJI 32 ChOMpaHe Ha JaHHU U CBhp3BaHe ¢ AII; neHTpasien perno3suTopuym B o61ax;
MOZlyJl 33 00pa0OTKa U aHAJIU3 Ha NAaHHM; MOJYJ 3a IIPOTHO3MpPAHE U KaIuOpUpaHe;
MOIyJ 3a M3MepBaHe Ha 3ambpcsBane or @IIY mo 3agageHo Tpace; W Momyam 3a
BU3yallM3alis ¥ paspoCTpaHeHHe Ha NaHHHU. PaspaboTeHara cuctema mpeaocTaBs B
peajHO BpeMe M3MEpBaHE HAa KAuyeCTBOTO HA BB3/yXa U aHAIM3Upa JaHHWUTE C Iel
HHQOpPMHUpaHEe Ha TIPaXJAHUTE 32 CHCTOSHHETO Ha BB3AYyXa M EBEHTYaIHOTO
BB3/ICHCTBUC BHPXY 3/[PABETO, KOETO € CHIECTBEH IPHHOC KbM €IMH OCOGEHO aKTyalleH
1 00LIECTBEHO 3HAUUM TIPOOIIEM.



Ho6po BreyaTneHue npasu u opmysEpaHeTo Ha Hacoku 3a Ghuema pabora B
Kpast Ha TIaBUTE Ha JIMCEPTALMOHHHUS TPYI.

4. OneHKa Ha IPHHOCH HA THCEPTALNHOHHHSI TPYA M TAXHATA 3HAYHMOCT

Ilpuemam  dopmymupanure B AUCEPTALIMOHHUSA TPyA TPHUHOCH C MAaJIKU
YTOUHEHUS, a UMEHHO:

Hay4Ho-npuiioxnu npusocu

1. Hanpasen e cmamucmuvecku ananuz 3a Kopenayus. Mexcoy 6b30VULHOMO
3aMvpCA6ane U NOCMbNIEHUAMA 6 OONHUYU U Obp3a NOMOW, C KOUMO Cd
onpeoenenu 6aiCHU NPUYUHHO-CIEOCEEH 8PB3KU.

Kakro Beue 6sx o0bpHana BHUMaHHE Ha II0-paHEH €Tall, U3BBPIIBAHETO HA
CTaTUCTUICCKN aHalu3 33 KOpelalyusd Ha JaHHW HE € TpPHHOC. J[OKTOpaHTBT
TpsAOBAIIe Ja aKUEeHTHpa HAa OTKPUTHTE BAsKHHU INPUIUHHO-CJICICTBEHH BPH3KH
WA T10-TOYHO — MOTBbPJACHUTE CJIe]| IPOBENCHUTE aHAIM3H ,,BAXKHU IPHIUHHO-
CIIEJICTBEHU BPB3KH".

2. Paspabomen e aneopumvm 3a Kxanubpupane wa JIA3epHU  CeH30pU upes3
08YCIMBNKOB MEMOO € NOMOUMA HA USKYCINGEHU HEGPOHHIL Mpedscu u 0emexyus
Ha anomanuu. To3u unosamusen Mmemoo nooOvLPHCa NO-HAOEHCOHU U MOYHU
UBMEPBAHUA OM JIA3ePHUME CeH30PU U UMA NOMEHYUAn 0a 6v0e U3N0N36aH 6
WUPOK CNEKMbP OM CEH30PHU NPUTONCEH .

3. Paspabomen e ancopumom, KOUMO OYEHAGA ENUAHUEMO HA GIANCHOCHIMA,
BUCOYUHAMA U AMMOCPHEPHOMO HANA2AHE BbPXY KAYECMEOMO HA OaHHUmME 3a
8b30YUIHO 3aMbpCAcaHe om Jasephu censopu. T06a no360J76a NO-NbIHO U
mMo4HO pazbupane Ha gakmopume, 61usEUU BbPXY 3AMBPCIABAHEMO HA 6b30YXA
U Modice 0a 650e NPUNOIHCUM U 618 BEPMUKANHO NAAHUPAHE.

Cropen MeH € Mo-IIpaBU/IHO J[a CE Kaxe »pa3pabd0TeHa € METOI0JIOT U 3a Ol[EHKA
Ha BJIMSHUETO HA ....° .

4. Paspabomen e aneopumovm 3a usbucienue HA HA-NOOX00AW Wom 3a
npeMuHasarne Ha 6e10CuUNneoUc, OCHOBABANIKYU ce Ha KoHyenmpayusma na OITY.
Tosu memoo na mapuipymusayus noonomaza 30paéoCcio6HUs HAYUH HA HCUBOIM
U HACLPUABA YCMOUMUSUS HAYUH HA NPUOBUICEAHE 8 2padoseme.

IIpnnoxHu npuHOCH

1. Paspabomen e cogpmyep 3a xanubpupane na oannume 3a @IY om nazepru
CEH30pU, 63UMAQLIKU penepHu OaHHU OM OQUYUATHUME USMEPSAMEIHI CIMAHYUL
Ha MOCB. Tosu copmyep noseoniea Ha opeanusayuume 3a KOHMPOJ HQ
Kayecmeomo Ha 6v30yxa 0a U3NOA36aM NO-HAOEHCOHU OAHHU 30 63eMaHe Ha
peulernusa u ynpaeiernue Ha 3amMvpCcAaeanemo.

2. Paspabomen e cogpmyep, koimo omuuma GIUAHUEMO HA 6]AICHOCMMA,
BUCOYUHAMA U AMMOCHepHOmMO Hanseane U nodobpsea oannume 3a PIIY om
nazepuu cenzopu. Tozu cogpmyep mooce 0a 6wvOe U3NON36aH OM 2PAOCKUME



éracmu u 30paenu opeanuzayuy, 3a 0a Habnedasam u ynpaenseam kavecmeomo
Ha 8b30yXa € peanno epeme.

3. Paspabomen e copmyep sa HaMUpane Ha HAu-no0Xo0suy Nbim 3a NpemuHasane
Ha eenocuneducm Oasupatixu ce na umxanayusma na ®IIY. Tozu cogpmyep
Modce Oa 6voe nonesen 3a UHOUBUOYATIHU  6eNloCUneOucmy 1 2paocku
uHgpacmpyxmypu, koumo Hacvpuasam eenocunedOHomo Osuxicene.

4. Paspabomena e IoT niamegopma 3a azpezayus u AHANU3UpaHe Ha ceH30pHU
OanHu 3a kauecmso na 6v30yxa. Tosu cogpmyep noonomaza asmomamusayuama
U YIECHAGA UHMeSPAYUAMA HA OGHHIU OM PASIUYHU USMOYHUYY, nooobpsasatiiku
eexmusnocmma u mounocmma na HabL0OeHUEMO 3a Kauecmeomo Ha 8b30yxa.
Oceen memeoponozuynu dannu unmeepupanu ca u oannu 3a mpagux u GIS.
IInamgopmama eusyanusupa xapmu, xamo 2u donviea c usmepeanus om
Censopume 3a Ka4ecmeo Ha 6b30YXa U OAHHU 3G HACMOAWO CLCMOAHUE HA
mpaguka.

S. Ilpenenxa na myGIHKaLHATE MO AHCEPTALHOHHHUSI TPYA

Pesyirature ot puceprauuonnus Tpyx ca HOJIy9MIA IIUPOKO Pa3lpOCTPaHCHUE B
HayyHata oOmact. JlokropauThT npexcraBs 4 nyOnuKanmuu B COOPHMIU OT
MEKIyHaponHu KoH(pepeHuuu. Equn or c6opHunure e nyOJIMKYBaH B IPECTHIKHATA
Hay4Ha nopeauua Studies in Computational Intelligence u uma ummaxt panr (SJR). JIse
OT MyOJIMKAIIHTE ca MHAEKCUPAHH B Scopus. ITersp JKuBkoB € mbpBU aBTOp U Ha 4-Te
ny6nukanuy. CaMoCTosITeNIHATa MY ITyGITHKALIAS UMa JIBE nutupanus B Scopus. Beuuko
TOBa IIOKa3Ba JMYHOTO y4acTHE Ha JOKTOPAHTA B U3ILIHEHUETO HA 3aladnTe U
BHACOKOTO HMBO HA HAYYHUTE U3CIEABAHUA U PEIYITATH.

6. Ouenka Ha CcLOTBeTCTBHETO Ha aBTopedepaTa ¢ W3MCKBAHMSTA 32
H3rOTBAHETO My, KAKTO H HA aIeKBATHOCTTA HA OTPa3siBaHE HA OCHOBHHTE
MOJI0KE€HMSI H IPUHOCHTE HA AHCEPTALUOHHUS TPY/I.

ABTOpe(I)CpaT’I)T NpaBUJIHO OTpa3sBa ChbABPIKAHUETO Ha AUCCpTalMATa U JaBa
IIpeacraBa 3a pasTJIC)KIAHUTE HpO6HCMI/I, KaKTO 1 3a IPUHOCHUTC Ha AUCCPTALTMOHHU A

TpyA.

7. KpuTH4HH GeJIesKKH N0 JHCePTANUOHHUS TPY/T

HCT’Bp KuBkoB € B3en 1o BHHUMaHHEC TOJIIMa YacT OT MpEABapUTECIIHO
HalIpaBCHUTE KOMEHTapu U OCICKKH. CMHTaM, Y¢ BCUYKHU CHIIECTBEHU 3a0€IIEKKH ca
OTpa3CcHU B OUCCPTALIMOHHUS TPYQH. 3abens3Bar ce HAKOM TEXHUYECKH I'pCIIK U
HETOYHOCTH, HO TC HC Ca OT CBIIIECTBEHO 3HAUCHUE.

Tosa koeto nmpaBu He 10OPO BrICUATIICHKE Ca IPOITYCKUTE U HESICHOTUTE B H3KA3a
Ha Obirapcku e3uk. Hampumep, npu neduHUpaHeTo Ha 3a/jaunTe Ha JUCEPTALHOHHUS
TPyA — IIbpBaTa 3ajava ,.Bph3ka Mexay GUHHMTE NPaXOBH YaCTHIM W 3APAaBHUTE
TI0Ka3aTeNny 3a ocTpa 3aboneBaeMoct B Codusa™ 6u 3Bydana MHOIO T0-100pe KaTo
»Yi3cnenBane Ha Bpb3KaTa MEXAY KOHICHTpALUATA Ha (MHHTE IPAXOBH YACTHULM U
3[IpaBHUTE TOKa3aTeId 3a ocTpa 3aboneBaemoct B Copusa®, KakTo € B aHIVIHMIiCKaTa
BepcHs Ha aBTopedepara.






