YHUBEPCUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOITAHCTBO

CTAHOBUIIE

Ot:  odoyenm ookmop Enka I'eopeuesa Bacunesa,
Yuusepcumem 3a nayuonanino u c6emosHo cmonancmeo,
IIpogpecuonanrno wnanpaénenue 3.7 Aomunmucmpayus u ynpaeieHue,
HayuHa  cneyuaiHocm ,, Peecuonanno  pazsumue  (cmpameeuuecko
NIAHUPAaHe U YCMOUYUBO pazsumue Ha pecuoHume)

OTHOCHO:  AuCEepTaIlMOHEH TPYJ 3a MPUCHKIaHEe HA 0Opa3oBaTeIHA U Hay4dHA
CTENEH AO0KTOP* MO HayuHa cneyuaiHocm ,,AIMUHHUCTpALUS U

ynpasiienue (pernonanto pazsurue)” B YHCC

ABTOp Ha AUCEPTALMOHHHUS TPY: Kpucmusn Cmeganos I'epues
Tema Ha qUCepTAIMOHHUS TPY: Ipunoorcenue na uzkycmeen uHmenekm 3a
paseumue Ha UHMeENULEeHMHU 2paodose

OcHnosanue 3a TIpeACTaBsHE Ha CTAHOBHILETO: YYaCTUE B ChCTaBa Ha HAYYHOTO
KYpU IO 3allldTa Ha JUCEPTAllMOHHUS TpyA cbriaacHo 3amoBen No
908/27.03.2026 T. Ha 3aMECTHHK-PEKTOpa II0 HaydHO-H3CIIe[OBaTeICKaTa
nernoct Ha YHCC

1. Uudopmanus 3a 1ucepTraHTa

JuceptanThT ce € oOyuyaBall MO JOKTOpCKa Mporpama KbM Kameopa
,, Pecuonanno paseumue“ npu ¢paxynmem ,, Ynpasnenue u aomunucmpayus *“ Ha
YHCC no rayuna cneyuannocm ,,AIMAUHUCTpALUsl U yIpaBieHUE (PETHOHAIHO
pa3ButHe)“, cbriacHo 3amoBen Ha Pexrtopa Ha YHCC Ne 1052/20.04.2023r.
OO0y4eHuneTo € OCBIIECTBEHO B pedosHa Gpopma mpe3 nepuoaa ot 21.03.2023 r.
no 21.03.2026 r. J{oKTOpaHTHT € HM3IBIHWI B ITbJICH 00E€M MPEIBHICHUTE
JNEWHOCTU B MHAMBUAYAIHHS CHU IUIaH 32 OOy4Y€HUE M € OTUMCIIEH C MPaBO Ha

3allliTa HAa JUCEPTAllMOHHMS cU TpyHd cbe 3anoBen Ha Pextopa Ha YHCC Ne
937/31.03.2026r., cunrano ot 21.03.2026 r.



2. O0ma xapaKTepUCTHKA HA NPeACTABEHUS JUCEPTALMOHEH TPy

JucepraniioHHUAT TpyA € B obeM oT 208 (mBecta m oceM) cTaHAApTHH
CTpaHMLIM B OanaHCHpaHa KJIACUYeCKa CTPYKTypa OT YBOJ, TpU TJIABH,
3aKio4YeHue, ondauorpadus U CUChK Ha ChKPAUIEHUS U TEPMUHU, KOMTO HE €
YIIOMEHAT B ChABpPXKAHUETO. B OCHOBHUS TEKCT ca BKIOYeHH 36 (TpuaeceT u
mect) Tadbauiy u 13 (tpuHangeceT) Gurypu, karo 6u OHUIO MOAXOAIIO TE CHIIO
1a ObJIaT BKIIIOUEHU B U3TOTBEH CITUCHK.

JlokTopanT ['epueB n30upa CUIHO aKTyaJe€H HAayYHO-TPUIIOKEH BBIPOC,
KOETO MYy JaBa BB3MOXHOCT Ja IMOAXOAM HWHOBATUBHO KbM HETOBOTO
oOcneaBaHe U Jla ce Jla ce BH3MOJ3Ba B MAaKCUMAaJIHA CTEIEH, Ype3 BbBEACHUS
KOMOMHUPAH METOJIOJIOTMYEH MOJXO0Jl MEXAY LIUPOK CHEKThp OT COIMAJIHH,
IPOCTPAHCTBEHH, YIPABIECHCKH U TEXHOJOTMYHU HAYYHH OOJIACTH.

B yBonga ca oOxBaHaTW BCHYKM HM3UCKBAHU E€JIEMEHTH - KOPEKTHO Ce€
noco4yBaT OOEKT, MpeIMET, 3allluTaBaHa Te3a W XUIOTE3M Ha HW3CIIEBAHETO,
MOCOYEHH Ca MOTHUBUPAHU OTPAaHWYECHUS, 3alllUTEHAa € Hay4yHaTa HOBOCT Ha
paspabotkata. @opmynupanu ca 5 (meT) M3CIACHOBATEICKH 3aa4d, KOHTO
MO3BOJISIBAT MOCJIEIOBATEIHOTO M3MBJIHEHUE HAa MPEIBAPUTEIHO MOCTABEHATA
1IeJT Ha HAy9HOTO M3CJIe/IBaHe.

bubnuorpadusta mo mgucepranusra B obem or Hax 200 (aBecra)
U3TOYHMKA, CBUJETEJICTBA 3a 3aJbJI0OUYEHATa TEOpEeTUYHA TMOATOTOBKA U
npuiokHa WHGOPMHUpPAHOCT Ha aBTopa. OOpaboTeHa W cHUCTEMaTU3HpaHa €
3HAYMTEHA 10 00eM HayyHa, aHAJIIMTUYHA, IPOCTPAHCTBEHA, CTATUCTHYECKA U
eMnupuyHa uHOpMaIUs OT pa3HOOOpa3HU IO XapakTep M TMPOU3XO]
M3TOYHMIIM, B T.4. TOJSIM OpOM IUTUTAIHU, MPEABU cnenudukara Ha Temara.
W3non3BaHuTe W3TOYHUIM ca pa3HOOOpa3HM, JOCTATHYHM U OIPEAESICHO
dboKycHupaHu BbPXY H3CIIC/IBAaHUS Hay4deH MPOOIIEM.

3. OueHka Ha MOJyYeHHUTE HAYYHU W HAYYHO-PUJI0KHH pe3yJITaTH

OneHsiBaM  ChBPEMCHHHTE  (OPMYIUPOBKH W JeUHUIMH 32
WHTEJIMTEHTHUTE TPaJoBe, 000raTsIBAaHETO U HATPAKIAHETO Ha CTeMPUIHATA
TEPMHUHOJIOTHS C HOBU TOHATHA, KaTeropuu u mnponecu. Llutupanure Bomenu
aBTOpY, HAyYHU MyOJUKAllMKA Y TI030BAaBAHETO HA CHBPEMEHHU MPOYYBAHUS TIO
TeMaTa JIOKa3BaT, 4e JIOKTOpaHT [ epueB He caMo € nH(DOPMUpPAH 10 Temara, a €
OpUAOOMI OTIMYHU yMEHHS Ja o0paboTBa, CHHTE3UpA M CHCTEMATHU3UPA
3HAYMTETHA 0 00eM HH(POPMAIIUS 110 U3CIEABAHUTE BHIIPOCH.

Cuutam, Ye mpuiaraHeTo Ha MHTETPUPAH MPOCTPAHCTBEHO-aHATUTHYCH
MOJXOJ 32 OIEHKa Ha EKOJOTWYHUTE EKOCHCTEMU Ha WHTEJIMTEHTHUS Tpaj
CHINO JOMPHUHACSA 32 HAydyHATa HOBOCT HA JWCEPTAIMOHHOTO HW3CIEIABAHE WU
apryMeHTHpa HEOOXOIUMOCTTa OT M3TPaXKJAaHEe Ha aIallTUBEH MOJEN, KOHUTO aa
MO3BOJIH TPaHCHOPMHUPAHETO HA EBPOMECHCKUTE HOPMH 3a H3MOJ3BaHE HA



n3kycTBeH MHTENEKT (MW) B KOHKpETHM MHCTPYMEHTH 3a aHajIu3, OLEHKa U
B3€MAaHE Ha YIPABICHCKU PELICHUS.

[IpencraBeHaTa METOJOJIOTMYHA paMKa YOEIUTEIIHO U3MBIHSABA POJIATA
CM Ha CBBp3Balll E€JIEMEHT MEXAY TEOPETUYHUTE U METOHOJIOTMYECKUTE
IIOCTAHOBKM Ha aBTOPOBOTO HAyYHO-NIPUJIOKHO EMIIMPUYHO IpoydBaHE. B
HAaOMpaHETO M CHUCTEeMAaTH3UPAHETO Ha EMIHUPUYHA U MPOCTPAHCTBEHA
uH(popMaIs ca BKIIOYEHU PAa3HOOOpa3HUM MHCTPYMEHTH M 0a3u JaHHH, KaTo
KOMOMHHUPAHO U3MOJ3BaHE Ha caTeauTHU u300paxkeHus Sentinel-2, NDVI
unaekc, [oT, npoctpancteenu GIS aHanu3u, aHKETH, EKCIIEPTHU OLIEHKU U AP.
Karo 1o, aBTopbhT 000CHOBaBa JTaHHUTE W KAaTO HOB TUI MHPPACTPYKTYpa,
4acT OT JWTUTAJIHATA, KOSATO CTOM B OCHOBaTa Ha CIEABAILUTE €Talu B
npwiaranero Ha MU texnonoruure.

SlcHo e pae@uHUpaH YOPABICHCKU MPAKTUKO-NPUIIOKEH pakypc ¢
dopMynupaHe Ha MPENOPbKU KbM OTTOBOPHUTE WHCTUTYIIMH U MO-aKTUBHATA
MOJKpEna Ha TPaXXJAaHCKOTO OOIIECTBO 3a BHeapsBaHero Ha WU B
YIPABIEHCKUTE POLIECH HA UHTEIUTEHTHOTO TPaJICKO pa3BUTHE.

4. OueHka HA HAYYHHUTE ¥ HAYYHO-NPUWIOKHH NMPUHOCH

[IpuemMam wu3BeNEHHTE B JOHUCEpTALMATA HAYYHHM W HAYYHO-TIPHIOKHU
npuHOCH OT aBTopa. Cunrtam 3a Hali-Ba)KHU OT TAX I'bPBUS MPUHOC, CBBP3aH C
pa3paboTeHUs aHAIUTUYEH MOJIEII 3a OLIEHKA Ha TOTOBHOCTTA 3a BHEAPABAHE Ha
U3KYCTBEH MHTEJEKT B MHTEJIMICHTHA IpaZiCKa Cpela, KaKToO U IMpeIjioKeHaTa
METOAMKA 3a HHTETpUpPAHE Ha TIEONPOCTPAHCTBEHM JAHHU M €KOJOTUYHU
unankatopu (Bkia. NDVI u carenutHu n3o0OpaxeHus) Mpu OIEHKa Ha 3eJeHaTa
UHPPACTPYKTYpa U €KOJIOTUYHOTO ChCTOSTHUE Ha TpajickaTa cpefa.

N He Ha mocieaHo MACTO, OLIEHSIBAM BHCOKO U Ch3JajieHaTa OT aBTOpa
METOA0JIOTMYECKA paMKa 32 UHTEIPUPAHE HA U3KYCTBEH MHTEJIEKT B MIPOLECUTE
Ha PETMOHAIHO U T'PAJICKO MJIAHUPAHE, KOSITO Ha OCHOBAaTa Ha WACHTUDUITMPAHU
KITIOYOBU (DAaKTOPH M OTPAHUYCHHUS, CUCTEMATU3Mpa TMPAKTHUUYECKH HACOKH H
MEXaHM3MHU 3a TOBUIIaBaHE €()EKTHBHOCTTA HA MyOJMYHUTE TMOJUTHUKHU, UPe3
BHenpsaBaHe Ha MU B ympaBieHMETO Ha TpajckKaTa Cpela, BKIOYUTEIHO B
00JIaCTH KaTO TPAHCIOPT, €KOJIOTHUs, MyOJIUYHH YCIYTH U CUTYPHOCT.

5. OueHka Ha MyOJMKAIUUTE MO AUCEPTANMATA

JoxtopanT I'epueB e memno3upan 3 (Tpu) 3arjaBusi Ha MyOJMKalMU B
COOpHHIIM C HAYYHO PElEH3UpPAHE, KOUTO MPSKO ca OOBbp3aHU C TeMara Ha
JUCEPTAllMOHHUSA TPyA M NPEACTaBAT HEroBaTa EKCHEPTHOCT B HaydHaTa
obnmact Ha nuceptamusaTa. PopMarhbT Ha Pa3pabOTKUTE TH OMPEAENs KaTo
NOKJaau, TMpPEeICTaBEeHW Ha  YHUBEPCUTETCKM HAyYHH  KOH(EPEHIIHH.
[locouenute mnyOnuMKanuMuM JOKa3BaT, Y€ aBTOPBT € OCUTYpPUJI BHUCOKA



IMOIMYJISIPHOCT Ha CBOHUTC MACHU M € 3allO3HAJI HaAyYHAaTa ayJUTOpUA CbC CBOUTC
OOCTUIKCHUS U ITIOCTUTHATU HAYYHO-IIPHUJIOKHHU PE3YIITATH.

6. Ouenka Ha aBTOpedepara

[IpencraBeHusT  aBTOpedepar KOPEKTHO CHHTE3UpPA  OCHOBHHUTE
CTPYKTYPHH €IICMCHTH Ha JHUCEpTallMOHHMS Tpya. MHpopMamusra ot
ChABPKAHUETO Ha JUCEpPTAlMsITa € TNPEICTaBeHa, CHIJIACHO YCTAHOBECHHTE
W3MCKBAaHUS W YCIISIBA JIa 3all03HAC YUTATENS C Hal-BaXHUTE aKICHTH U WIEH
Ha aBTopa. CrpaBKaTa Ha TNPUHOCUTE € CHCTABEHAa MPABUJIHO W OTpa3siBa
KOPEKTHO IOCTUTHATHTE OT JOKTOpaHT ['epueB pe3ynratd B TPOBEICHOTO
HAY4YHO M3CJIe/IBaHE.

7. KpuTnuHu 0ejiesKKHU, NPenopbKH U BLIPOCH

JlucepTallMOHHUAT TPYJ JEMOHCTPUpPA MOCIEAOBATEIHA U 3aAbJI00YEHA
Hay4YHO-TEOPETHYHA, METOJI0JIOTMYECKA U aHAJIMTU4YHA paboTa, pe3yaTarbT OT
KOATO € 3aBbpPIICH Hay4YeH NPOIAYKT, C BKJIOYEHO aBTOPOBO EMIIUPUYHO
uscneaBane. Hamam Oenexxku U BBIIPOCH, HO OMX OTHpaBHIia MpPErnopbka KbM
aBTOpa J1a NPOABIKM M HAJArpaau CBOUTE HAYYHH THPCEHHUSI B AKTYaJHOTO W
MHOBAaTHBHO HAYYHO-U3CJIEI0BATENICKO M0JIe, KOETO € U30pail.

8. 3aki0ueHue

JlucepTalMOHHOTO M3cleABaHe Ha Tema: ,,IIpuiokeHne Ha M3KYCTBEH
MHTEJIEKT 3a pa3BUTHE HA WHTEIUTCHTHU TpajoBe’ IMpUTE)KaBa MHOKECTBO
MOJIO)KUTEITHU KauecTBa, 00orarsBa TEOPETUUHUTE TMOCTAHOBKU 0 TEMaTa U B
CBIIOTO BPEME U3BEXKJAa WHOBATUBHM HJIEHM W NPWIOKHU HACOKH 3a
NPOBEXKIaHE Ha MYOJIMYHM TIOJUTUKU, BaXKHU 3a OBIEHIOTO pa3BUTHE Ha
TPaJICKUTE IEHTPOBE W TpaHchopMmalusiTa UM B YCTOWYMBU WHTEIUIECHTHU
rpazioBe, 4Ype3 U3IO0JI3BAHE HA BBH3MOKHOCTHU, KOUTO Ipeasiara M3KYyCTBEHHST
uHTenekT. C yOeeHOCT u3pa3siBaM CBOSITA NOJIOHCUMENHA OYeHKA U TIpeiaram
Ha yBa)KaeMOTO HAYYHO KypHU Ja TMPHUCHIU 0Opa3oBareHaTa U HaydHa CTETCH
,Jdokrop Ha T-H Kpuctusa CredanoB I'epueB mo HaydHa CHCIIUATHOCT
»AJIMUHUCTpALHST M YIpaBiIeHUE (PETrHOHAIHO pa3BUTHE) B MPOdECHOHATHO
HarpasiieHHe 3.7 AAMUHHUCTpALMS U yIpPaBJICHUE.

05.05.2026/Codus, YHCC [Mommuc: ..................
nou. 1-p Enka Bacunepa



UNIVERSITY OF NATIONAL AND WORLD ECONOMY

STATEMENT

By: Assoc. Prof. Dr. Elka Georgieva Vasileva,
University of National and World Economy
Scientific specialty: "Regional development (strategic planning and
sustainable regional development)"

Regarding: Dissertation work for awarding the educational and scientific degree
of "doctor" in scientific specialty "Administration and Management
(Regional Development)* at the UNWE

Author of the dissertation: Kristian Stefanov Gerchev
Dissertation topic: Application of Artificial Intelligence for
the Development of Smart Cities

Reason for presenting the statement: participation in the composition of the
scientific jury for the defense of the dissertation in accordance with Order No
908/27.03.2026 of the Vice-Rector for Research of UNWE.

1. Information about the Author of the Dissertation

The dissertation has been trained in a PhD programme at the Regional
Development Department at the Faculty of Management and Administration of
the UNWE in accordance with the Order of the Rector at the UNWE No
1052/20.04.2023. The training was carried out in full-time form during the
period from 21.03.2023 to 21.03.2026. During his studies at the Doctoral
Degree the PhD student has fully completed the activities envisaged in the
individual plan for the period and was expelled with the right to defend his
dissertation by Order of the Rector of UNWE No. 937/31.03.2026.

2. General characteristics of the presented dissertation work

The dissertation is 208 (two hundred and eight) standard pages in a
balanced classical structure of an introduction, three chapters, conclusion,
bibliography and a list of abbreviations and terms that are not mentioned in the
table of contents. The main text includes 36 (thirty-six) tables and 13 (thirteen)



figures, and it would be appropriate for them to also be included in a prepared
list.

Doctoral student Gerchev chooses a highly topical scientific and applied
question, which gives him the opportunity to approach its investigation
innovatively and to benefit to the maximum extent through the introduced
combined methodological approach between a wide range of social, spatial,
management and technological scientific fields.

The introduction covers all required elements - the object, subject,
defended thesis and hypotheses of the research are correctly stated, motivated
limitations are indicated, the scientific novelty of the development is protected.
Five research tasks are formulated, which allow the consistent implementation
of the previously set goal of the scientific research.

The dissertation bibliography, consisting of over 200 (two hundred)
sources, testifies to the author's in-depth theoretical preparation and applied
awareness. A significant volume of scientific, analytical, spatial, statistical and
empirical information from sources of various nature and origin, including a
large number of digital ones, given the specificity of the topic, has been
processed and systematized. The sources used are diverse, sufficient and
definitely focused on the researched scientific problem.

3. Evaluation of the scientific and applied scientific results

| appreciate the modern formulations and definitions of smart cities, the
enrichment and upgrading of specific terminology with new concepts,
categories and processes. The cited leading authors, scientific publications and
references to contemporary studies on the topic prove that doctoral student
Gerchev is not only informed on the topic, but has acquired excellent skills in
processing, synthesizing and systematizing a significant amount of information
on the researched issues.

| believe that the application of an integrated spatial-analytical approach
to assessing the ecological ecosystems of the smart city also contributes to the
scientific novelty of the dissertation research and argues for the need to build an
adaptive model that would allow the transformation of European norms for the
use of artificial intelligence (Al) into specific tools for analysis, assessment and
management decision-making.

The presented methodological framework convincingly fulfils its role as
a connecting element between the theoretical and methodological propositions
of the author's scientific and applied empirical study. The collection and
systematization of empirical and spatial information involves a variety of tools
and databases, such as the combined use of Sentinel-2 satellite images, NDVI
index, 10T, spatial GIS analyses, surveys, expert assessments, etc.



In general, the author also justifies data as a new type of infrastructure,
part of the digital one, which underpins the next stages in the application of Al
technologies. A clearly defined management practical-applied perspective is
provided with the formulation of recommendations to the responsible
institutions and the more active support of civil society for the implementation
of Al in the management processes of smart urban development.

4. Evaluation of scientific and applied scientific contributions

| accept the scientific and applied scientific contributions made by the
author in the dissertation. | consider the most important of them to be the first
contribution related to the developed analytical model for assessing the
readiness for implementing artificial intelligence in a smart urban environment,
as well as the proposed methodology for integrating geospatial data and
environmental indicators (including NDV1 and satellite images) when assessing
green infrastructure and the ecological state of the urban environment.

And last but not least, I highly appreciate the methodological framework
created by the author for integrating artificial intelligence into regional and
urban planning processes. The framework, based on identified key factors and
constraints, systematizes practical guidelines and mechanisms for increasing the
effectiveness of public policies through the implementation of Al in urban
environment management, including in areas such as transport, ecology, public
services and security.

5. Evaluation of dissertation publications

Doctoral student Gerchev has deposited 3 (three) titles of publications in
peer-reviewed collections that are directly related to the topic of the dissertation
and present his expertise in the scientific field of the dissertation.

The format of the works defines them as reports presented at university
scientific conferences. The mentioned publications prove that the author has
ensured high popularity of his ideas and has acquainted the scientific audience
with his achievements and achieved scientific and applied results.

6. Evaluation of the abstract

The presented abstract correctly synthesizes the main structural elements
of the dissertation work. The information from the content of the dissertation is
presented according to the established requirements and manages to familiarize
the reader with the most important accents and ideas of the author. The report of
contributions has been compiled correctly and correctly reflects the results
achieved by doctoral student Gerchev in the conducted scientific research.



7. Critical notes, recommendations and questions

The dissertation demonstrates consistent and thorough scientific-
theoretical, methodological and analytical work, the result of which is a
completed scientific product, including the author's empirical research.

| have no comments or questions, but | would recommend that the author
continue and build on his scientific research in the current and innovative
scientific research field he has chosen.

8. Conclusion

The dissertation research on the topic: "Application of Artificial
Intelligence for the Development of Smart Cities" possesses many positive
qualities, enriches the theoretical statements on the topic and at the same time
brings out innovative ideas and applied guidelines for implementing public
policies important for the future development of urban centres and their
transformation into sustainable Smart Cities, by using the opportunities offered
by Artificial Intelligence.

| express my positive assessment with conviction and propose to the
esteemed scientific jury to award the educational and scientific degree "Doctor"
to Mr. Kristian Stefanov Gerchev in the scientific specialty "Administration and
Management (Regional Development)” in the professional field 3.7
Administration and Management.

May 5, 2026
Sofia, UNWE Signature: ...............oalll
(Assoc. Prof. Dr. Elka Vasileva)



