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1. AKTyaJTHOCT M 3HAYMMOCT HA pa3padOTBaHMA Hay4eH MpolJieMm.

NHTepechT Ha KOCMHYECKUTE AarcHIMM KbM YCTAaHOBABAHETO HA BPEMEHHU W
MOCTOSTHHM 0a3u C YOBEMIKO MpUChCTBHE Ha JlyHara mopaxkma MOTPeOHOCT OT
HaMUpaHe Ha YCTOMYMBY PELICHUs 3a TAXHATA aBTOHOMHOCT U O€301acHOCT.

Hayynute TbpceHMss Ha JOKTOpaHTa C€a OPUEHTHPAHH KbM apryMEHTalus,
CBbp3aHa C HAMUPAHETO HA HOBU M MPHUCIOCOOSIBAHETO HA CHIECTBYBALUTE MOIX0IU
3a YCHBBPIUICHCTBAHE Ha METOJOJIOTHATA 3a M3CJIE/BaHE HA CIeUU(DUIHHU TPOIECH 32
orpaHWYaBaHEe HA BB3JCHCTBHUITA HA KPUTUYHATA HHPPACTPYKTYpa U OTPAKEHUETO UM
BBPXY CUCTEMATA 32 CUTYPHOCT.

He ca mu u3BecTHU Apyry AUCEpTAIlMN WM MOHOTpaduu, KOUTO J1a ca MoJ00HU Ha
IpPEACTAaBEHHS OT aBTOPA IUCEPTALMOHEH TPY.

Temarnkata Ha MNOpPEACTaBEHUS JUCEPTALMOHEH TPYI € B CHOTBETCTBHUE C
OCHOBHOTO ChIbpKaHHWE Ha paspaborkara. CTpyKTypara M ChIbPKAaHUETO Ha
JUCEPTALMOHHUA TPY]I CeABaT (OPMYIHPAHUTE HAYUHO-U3CIIEIOBATEIICKHU 3a/1a4H.

Upes M3II0JI3BAHETO Ha MIOJIMHOMUTE Ha YebOuiien u
AIpOKCUMUPAHETO HA HampedyeH MNpo@ui ¢ OTIAEISHETO Ha AacUMEeTpUYHAaTa
KOMITOHEHTa JJOKTOPAaHTa MOCTUTa OMPEEIIeMOCT Ha poduin Ha KpaTepu Ha JlyHara
3a nedopMupaHe 1oj, BB3JAEHCTBUE HA CBIAYMINHU Tpoiiecu. OCBEH TOBAa aBTOPHT
npuiiara anropurmMute Ha M3kycrBenn HeBpoHHM Mpeku KaTo ca 00ydeHU J1Ba MOJIea
criopen TUIIA KJacudukanus - OuHapHa (camo 3a
KO u K1) umu wmuorokmacoBa (K1, K2 u K3). ToBa mnpencraBnsiBa HOBOCT B
peliaBaHeToO Ha MOCTaBeHaTa OT aBTopa mpodseMaruka. JlokasaTencTBo 3a ToBa €
ch3nazeHa MHBeHTapHa KapTa Ha CBJIayulia B JYHHM KpaTepu upe3 co(TyepHO
peurenue B Python cpena.

2. OueHka Ha Hay4YHHMTe Ppe3yJTaTH W NPHHOCUTE HA JHCEPTANUOHHHS
TpYyA.

B pesynaTar Ha mpoBeAeHOTO M3CNEABaHE aBTOPHT € AchUHUPAT CICTHUTE IIECT
HAay4YHU U IPAKTUKO — MPUII0KHU TPUHOCH:

Hayuyunu:

1. Jlopa3BuTu ca TEOPETUYHUTE TMIOJOXKEHUS, CBBbpP3aHM C KOHLENTyalHaTa
paMKa M METOJOJIOTHS 3a MpOy4YBAaHE Ha CHEUUPUYHH TPOLECH Ha JYHHOTO
MPOCTPAHCTBO M PUCKOBETE 3a KpUTHUHATA MHPPACTPYKTypa Ha JlyHara.

2. OborareHa e wmerojmosorusita, OazupaHa Ha mModMHOMHTE Ha YeOuiieB 3a
M3y4aBaHEe Ha CIHENU()PUUHUATE CBIAYUIIHHM TPOIECH M OrPaHWYaBaHE HA TAXHOTO
BB3/ICHCTBHE HA KpUTUYHATA HHPpaACTpyKTypa Ha JyHara.
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3.'eHepupano € HOBO 3HaHHE 4dYpe3 Ch3JaBaHE Ha HOBA METOJOJIOTHS,
O0azupaHa Ha W3KYCTBEHUS WHTEJEKT 3a U3y4YaBaHE W aHaJW3WpaHe W Ha
cnenuUIHUTE CBJIAYUINHU TPOIECH HA JIyHHAaTa TOBBPXHOCT, KaTO € OTKPHUT
TPETH Kiac ,,JeopMUpaHu‘ BACOYMHHU MPOQPUINA HAa CBIAYUIIIHH MPOIIECH .

Hay4Ho-npu/I10KHU:

1. llpennoxken e moxen, Oa3upaH Ha aNropuThMa Ha MPUHLKIA Ha JbpBETa
3a B3emaHe Ha pemieHue (,,CiaydaiiHa ropa®) 3a pas3lo3HaBaHE U OTpaHMYABAHE Ha
CBJIAYUIIIHM TIPOIIECM Ha JyHHaTa MOBBPXHOCT, C JOKa3aHa YCTOMYMBOCT Ha
,,HAN3YCTSIBaHE .

2. Pa3paboTeH € Momen Ha OCHOBaTa Ha anropuThmMa 3a MHOTOCIOWHH
nepuentpod Mpexu (MIIM) 3a pasmupeHO H3y4aBaHE Ha CBJIQYMIIHUA TPOIECH
Ha JlyHaTa ¢ Joka3aHM BHUCOKM CTOMHOCTH Ha OOydYyaBaHM W TECTOBH JaHHHU, HO
HSIKOU OT TSIX JIOIYCKAIIlA XapaKTep Ha ,,Hau3yCTsABaHe .

3.Ce3magen e wmozen, Oasupan Ha anropuTMu 3a M3kyctBenu HeBponHu
Mpexu - JIpnooko oOyuenume (Deep Learning), cbc 3amuTUMa yCIIEBaGMOCT IIPH
pa3KpuMBaHE Ha CBJIAUUINHM TMPOIECM Ha JIyHHAaTa IMOBBPXHOCT, C JOKa3zaHa
TOYHOCT W ONTUMAJIHOCT 3a YCTAaHOBSIBAHE Ha KJaca Ha TMOJaJCHU JaHHHU,
HEW3MOJI3BAHU OT MNPEAXOAHUTE JBa MOJEIAa K Ha OCHOBaTa Ha KOUTO €
u3paboreHa MIHBeHTapHa KapTa Ha CBJIAYMINA B IYHHUTE KpaTepHu.

[Tpuemam, ye npeaiiokeHaTa METOAMKATA 332 UICHTU(DUIIMPAHE HA CBIIAYUIITHY Tella
B METEOPUTHH KpaTepH € HavaJlHA CTHIIKA 32 IMbJICH HHBEHTAp Ha JIyHHATA TOBBPXHOCT,
KOETO OT CBOSI CTpaHa Ch3/laBa BB3MOKHOCTH 3a JOMBJIHUTEIHM aHaIu3u 3a
KapTorpadupaHeTo Ha MOJAATIMBOCTTA HA TyHHATA MOBBPXHOCT KbM CBJIAUMIIIA.

YacT OT MpeACTaBEHHTE PE3Y/ITATH B JMCEPTAIMOHHHS TPYJ HAa MHXK. MopaaHoB
MOTaT Ja ce TmpuemMaT Karo pa3BUBaHE Ha PE3YJNTaTUTEe OT MEXKIyHApOIHUS
M3CJIeI0BATEIICKUAT MPoekT ,,Moon Mapping® Mexay HMTalMaHCKOTO U KHUTaWCKOTO
npasutesnctBo ot 2015 r. 7o 2017 1. B acniekT Ha oOpaboTkaTa Ha AaHHU OT JlyHara u
HEHHOTO KapTorpadupane.

[Ipuemam GopmynupaHuTe OT aBTOpa HAYYM W MPAKTUKO — MPUIIOKHU MPUHOCH 32
3HQYMMHU CBhC CBOSITAa HOBOCT 3a HaykaTa M JOCTHD)KEHHE, KOETO €
OpPUTMHAJIIHO PAa3BUTHE HA IIOCTABEHHUS HaydeH MpoOJieM TOBEIECH 10 KOHKPETEH
pe3yaTar.

KangunaTsT 3a npumoOuBaHe Ha OOpa3oBaTelIHA M Hay4Ha CTEIEH ,,JIOKTOpP™ €
MIPEJCTAaBIII CIIpaBKa Mo 4wi. 20, ai. 2 u 3 oT 3aK0oHA 3a Pa3BHTHETO HA aKaJICMUYHHS
cbeTaB B Peny6imka Beiarapus, oT KosTo e BUHO, e uHk. Bacun Cunsues Hopnanos
€ TOKpWUJ MUHHMMAJTHUTE W3UCKBAaHUS MO TPYNHM TMOKa3aTeau 3a MpUI0OMBaHE Ha

oOpa3oBareniHa U Hay4yHa CTEMeEH ,,JJOKTOP KaKTO CIe/IBa:
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Ne I'pynu nokasare/iu B HN3uckyemu IIpeacraBenu

no npogecHOHATHO

pen HanpasJienue 9.1.

1 rpyna oT mokazaTtenu A 50 50

2 rpyna oT nokasareiau b HE CE€ U3UCKBAT -

3 rpyna ot nokasarenu B HE CE€ U3MCKBAT -

4 rpyna ot nokaszarenu I 30 39.30

) rpyna ot nokaszarenu /] HE CE€ U3MCKBAT -

6 rpyna ot nokaszarenu E HE CE€ U3UCKBAT -
Oo0mo 80 89.30

CerinacHo ui. 43 an.2 "a IIpaBunHuka 3a 00yueHue u npuaoOUBaHE HA HAYYHH
crenein B HBY ,Bacun JleBcku® 1o M3IIBJIHEHUETO HA WHAUBUIyAIHUS IUJIaH 3a
oOydyeHHe M TOYKOBaTa OLEHbYHA CHCTEMA Ha IOKA3aTEJHMTE 3a MNPUI0OMBAHE Ha
oOpa3oBaTesHa U Hay4yHa CTEIEH ,,JOKTOp‘ MO JEWHOCTH M IOKa3aTeid, KaHAujaaTa
orroBapsi Ha wu3uckBanusita Ha HBY ,Bacun JleBcku® 3a mnpugoOuBaHe Ha
oOpaszoBaTesHa U Hay4YHa CTEIEH ,,JOKTOP®.

JIOKTOpaHTa € MPEJACTaBUII 3a OllcHsABaHe TeT myonukaruu (1 camocTosiTeHa U 4 B
ChaBTOPCTBO) OT U3BECTHUTE MU OOILO JAEBETHAWCET HAyYHHU Pa3pabOTKH — aBTOPCKU
WJIM B ChaBTOPCTBO 3a nepuoaa 2016 — 2022 roauHa.

He Mu e u3BecTHO Ipyru aBTOpM Ja HMMAT INPETEHIUH KbM AMCEpPTalUATa U
TpeJICTABEHNTE 3a OLIEHKA HAYYHM MyGImMKamuu oT k. Mopraros. He Mu e n3BecTHO
ApyTd aBTOPH JAa ca MyOJIMKYBajlu CHIIUTE HAyYHU TPYJOBE U PE3yNTaTH Ha WHXK.
Hopnanos. OcHOBaHKE Ja MUCIS, e MHXK. VIOpIaHOB ¢ aBTOp Ha NpEJCTaBEHHTE 3a
OLICHKa Hay4YHHU TPyAOBE MU JaBa M Jekiapanusata Ha Mapko Ckanonu npodecop B
Kareapara mo ApXMTEKTypa, 3acTpOoeHa cCpela MU CTPOUTEIIHO HHXXEHEPCTBO Ha
[TonmurexHuyeckuss YHUBEPCUTET B MuUiaHO, KOUTO PBbKOBOJAU IPOEKTHHS HAI30p HA
pa3paboTkaTa Ha MarkcThpcka Te3a Ha uHX. Bacun CunBueB MopnaHoB Kato yact ot
,IIpoekTa 3a kaprorpadupane Ha JlyHaTta®, ¢ KOSTO 3asBsiBa, Y€ HAMA MPETCHIIMH 32
aBTOPCTBO Ha MyOJMKyBaHUTE PE3YJITaTH B IUCEPTALMATA.

3. KpurtuuHm 0es1exKKM.

o3naBaM mHx. Bacun Cuisnes MopnaHOB OT y4acTHETO MH B NPOLELYPATA IO
npeaBapuTeaHo o0ChXKIaHEe Ha JAMCEPTAMOHHUS MY TpyA B Kareapa ,Jlorucruka Ha

curypHocrta® BBB (akynrer ,,O0moBoiickoBu Ha HBY ,Bacun JleBcku®.
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BrnieuaTnenusta Me 3a HEro ca 3a eIMH KOMIIETEHTEH U 33bJI00YEH B CBOSITA TEMaTUKa
mian yudeH. llpencraBenust gucepTallMOHHMS TPyZ OTroBaps HAI'bJIHO —Ha
M3UCKBAHMATA 32 ThKBB BUJ HayyeH Tpyd. Karo KpuTuuHM OenexKu Mora Ja 1mocoda
JIOITYCHATUTE CMHCIOBM U TpaMaTHYECKU TPEIIKHM OT aBTOpa M cliado U3sICHEeHaTa
BpB3Ka MEXIY MPEJICTABEHUTE Pe3yJITaTh M HallMOHAIHATA cCUTypHOCT. Te3u ciabocTu
HE C€ OTpa3siBaT CBHUIECTBEHO BbBPXY 3HAYMMOCTTa Ha JAMCEPTAMOHHUS TPYyd U
MTOCTUTHATHUTE PE3YJTATH.

[IpemopbkaTa MM KbM aBTOpa € Ja MPOABDKM HaydHata cu paboTa 1o
aJanTUpPAHETO Ha  OpeAJIoKeHHTe  Mojenu  (Iba00Ko  oOydeHue)  BbPXY
MIPOCTPAHCTBEHO HM300pAKEHHWE W PE3YJNTATUTE OT HU3CIEABAHETO Ja MPEACTaBU B
MoHorpadus mpe HaydHaTa OOIIHOCT.

4. 3ak/r04eHue.

JlucepTallMOHHUAT Tpyd Ha Tema ,lM3cinenaBaHe Ha cHenU(HUUHM TPOLIECH 3a
OorpaHu4aBaHE Ha BB3JCHCTBUATA BbPXY KpPUTHUHATa MH(MPACTPYKTypa”, MpPEICTaBEH
3a mpupoOMBaHE Ha oOpa3oBaTeNHaTa M Hay4yHa CTENEH ,,JOKTOp“ B o0nact Ha
BHCIIETO oOpa3zoBanue 9. ,,CurypHocT u oTOpaHa®, mpodecruoHaaHo Harmpasienue 9.1.
,,HallMOHAJIHA CUTYPHOCT®, HAy4YHA CIIEUHAIHOCT: ,,OpraHu3aius U yupaBjieHUE U3BbH
chepara Ha MaTEpUAIHOTO IMPOU3BOJACTBO (HAIMOHAIHA CHUTYPHOCT)® OTroBapsi Ha
M3MCKBAaHUATA Ha 3aKOHA 3a Pa3BUTHUETO Ha akKaJeMUYHUA cbcTaB B PemyOnmka
bbarapus u [IpaBuiiHrka 3a HErOBOTO MpUIIATAHE.

5. OueHka Ha AUCEePTAMOHHUSA TPY/.

JlaBam cBosita ,llonoxkuTenHa® oleHKa HAa MOPEACTaBEHATa MU 3a CTAHOBHIIEC
JUCEPTALIMS 32 IPUCHKIAHE Ha 00pa30BaTEIHATA U HAYYHA CTEMEH ,,JJOKTOP~ Ha TeMa:
,/3cnenBane Ha crnenM(@UYHM TPOLIECH 3a OTpaHUYaBaHE Ha BB3JACHUCTBUSTA BBPXY
KpUTHYHATa UHPPACTPYKTypa .

[Ipenaram Ha yBaxkaeMuTe ujieHOBe Ha HaydHoTO Xypu ma TiacyBar 3a
IpUCHXKIaHe Ha 00pa3oBaTeliHaTa U Hay4YHa CTETEeH ,,IOKTOp” Ha uHXk. Bacun CunBues
MopnanoB B obmact Ha Bucumieto obpasoBanume 9. ,,CurypHoct u orOpaHa“,
npodecronanyo HampasieHue 9.1. ,Hanmonanna curypHoct®, HayyHa CHEIUATHOCT:
,Opranuzanusi M YyhpaBlieHHEe W3BbH cdepaTa Ha MaTepUaTHOTO MPOU3BOJICTBO
(HaIMOHANIHA CUTYPHOCT)*.

02.08.2022r. UiieH Ha )KypuUTO:
rp. Beauko TwpHOBO TOJIK. 1011 JI-p ['mymkoB
(3Banwue, noamnuc, hamMiIns)
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1. Relevance and significance of the developed scientific problem.

The interest of space agencies in establishing temporary and permanent bases with
a human presence on the Moon creates a need to find sustainable solutions for their
autonomy and safety.

The doctoral student's scientific research is oriented towards argumentation related
to finding new and adapting existing approaches to improve the methodology for
researching specific processes to limit the impacts of critical infrastructure and their
Impact on the security system.

| am not aware of any other dissertations or monographs that are similar to the
dissertation work presented by the author.

The topic of the presented dissertation is in accordance with the main content of the
development. The structure and content of the dissertation follow the formulated
research tasks.

By using the Chebyshev polynomials and approximating a transverse profile and
separating the asymmetric component, the PhD student achieves determination of
profiles of craters on the Moon for deformation under the influence of landslide
processes. In addition, the author applies the algorithms of Artificial Neural Networks
by training two models according to the type of classification - binary (only for KO and
K1) or multi-class (K1, K2 and K3). This is a novelty in solving the problem posed by
the author. Proof of this is the creation of an Inventory Map of Landslides in Lunar
Craters through a software solution in the Python environment.

2. Evaluation of the scientific results and contributions of the dissertation
labor.

As a result of the conducted research, the author has defined the following six
scientific and practically applied contributions:

Scientific:

1. The theoretical positions related to the conceptual have been further developed
framework and methodology for the study of specific lunar processes space and the
risks to critical infrastructure on the Moon.

2. The methodology based on the Chebyshev polynomials for study of the specific
landslide processes and their limitation impact on the Moon's critical infrastructure.

3. New knowledge is generated by creating a new methodology, based on artificial
intelligence to study and analyze and of the specific landslide processes on the lunar
surface, as it was discovered third class "deformed” height profiles of landslide
processes.
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Scientific and applied:

1. A model based on the tree principle algorithm is proposed to make a decision
("Random Forest") to recognize and limit the landslide processes on the lunar surface,
with proven resistance to “overfit".

2. A model has been developed based on the Multilayer algorithm perceptron
networks (MPM) for advanced study of landslide processes on the Moon with proven
high values of training and test data, but some of them admitting a "overfitting"
character.

3. A model based on Artificial Neural algorithms was created Networks - Deep
Learning, with defensible success rate at revealing landslide processes on the lunar
surface, with proven accuracy and optimality for establishing the class of submitted
data, unused by the previous two models and on which it is based prepared Inventory
map of landslides in lunar craters.

| accept that the proposed methodology for identifying landslide bodies in
meteorite craters is an initial step for a complete inventory of the lunar surface, which
in turn creates opportunities for additional analyzes to map the susceptibility of the
lunar surface to landslides.

Part of the presented results in Eng. Yordanov's dissertation work can be taken as
developing the results of the international research project "Moon Mapping" between
the Italian and Chinese governments from 2015 to 2017 in the aspect of processing data
from the Moon and its mapping.

| accept the author's learned and practical - applied contributions as significant
with their novelty for science and an achievement that is original development of the
set scientific problem brought to a concrete result.

The candidate for the acquisition of the educational and scientific degree "doctor"
has submitted a reference under Art. 2b, para. 2 and 3 of the Law on the Development
of the Academic Staff in the Republic of Bulgaria, from which it is evident that Eng.
Vasil Silviev Yordanov has met the minimum requirements by groups of indicators for
acquiring the educational and scientific degree "doctor" as follows:

Ne Groups of indicators in a Required Introduced
professional direction 9.1.

1 indicator group A 50 50

2 indicator group B not required -

3 indicator group C not required -

4 indicator group D 30 39.30
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5 indicator group E not required -

6 indicator group F not required -

Total 80 89.30

According to Art. 43 paragraph 2 of the Regulations for training and acquisition of
scientific degrees at Vasil Levski National Military University on the implementation
of the individual training plan and the point evaluation system of the indicators for the
acquisition of the educational and scientific degree "doctor" by activities and
indicators, the candidate is responsible for the requirements of Vasil Levski National
Military University for the acquisition of an educational and scientific degree "doctor".

The doctoral student submitted for evaluation five publications (1 independent and
4 co-authored) out of a total of nineteen scientific works known to me - authored or co-
authored for the period 2016 - 2022.

| am not aware of other authors having claims to the dissertation and the scientific
publications submitted for evaluation by Eng. Yordanov. | am not aware that other
authors have published the same scientific works and results of Eng. Yordanov. The
reason to think that Eng. Yordanov is the author of the scientific works submitted for
evaluation is also given by the statement of Marco Scaioni, professor at the Department
of Architecture, Built Environment and Civil Engineering of the Polytechnic
University of Milan, who is in charge of the project supervision of the development of
a master's thesis of Eng. Vasil Silviev Yordanov as part of the "Moon Mapping
Project”, with which he declares that he has no claims of authorship of the published
results in the dissertation.

3. Remarks.

| know Eng. Vasil Silviev Yordanov from my participation in the preliminary
discussion procedure of his dissertation work in the "Security Logistics" department in
the "Land forces" faculty of Vasil Levski National University. My impressions of him
are of a competent and thorough young scientist in his subject. The submitted
dissertation fully meets the requirements for this type of scientific work. As remarks, |
can point out the semantic and grammatical errors made by the author and the
insufficiently explained connection between the presented results and national security.
These weaknesses do not significantly affect the significance of the dissertation work
and the achieved results.
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My recommendation to the author is to continue his scientific work on adapting the
proposed models (deep learning) on spatial image and to present the research results in
a monograph to the scientific community.

4. Conclusion.

The dissertation on the topic "Investigation of specific processes to limit the
Impacts on critical infrastructure”, presented for the acquisition of the educational and
scientific degree "PhD" in the field of higher education 9. "Security and defense",
professional direction 9.1. "National security"”, scientific specialty: "Organization and
management outside the sphere of material production (national security)" meets the
requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria and the Rules for its Implementation.

5. Evaluation of the dissertation work.

| give my "Positive" evaluation to the dissertation submitted for my opinion for the
award of the educational and scientific degree "PhD" on the topic: "Investigation of
specific processes for limiting the impacts on critical infrastructure™.

| propose to the respected members of the Scientific Jury to vote for awarding the
educational and scientific degree "Doctor" to Eng. Vasil Silviev Yordanov in the field
of higher education 9. "Security and Defense"”, professional direction 9.1. "National
security"”, scientific specialty: "Organization and management outside the sphere of
material production (national security)".

02.08.2022r. Member of the jury:
Veliko Tartnovo Col. Associate Professor PhD Glushkov
(Title, signature, surname)
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