ABTOPCKA CITPABKA U PE3IOMETA

3a Hay4YHUTE IPUHOCH Ha TPpyAOBeTe Ha 1. ac. A-p CranucinaB Koncrantunos Ilonos 3a
ydacTHe B KOHKYPC 3a JIOLEHT B 00JIaCT Ha BUCIIE 0Opa3zoBaHue 5. TeXHHUUECKH HAYKH 110
npodecroHanHo Hanpasienue 5.3. KoMyHHKallMOHHA U KOMITIOThbPHA TEXHUKA, HAy4YHA

crienuaaHocT ,,ChBpeMEeHHN HH(DOPMAITMOHHU TEXHOJIOTHHU , TyOJIMKyBaHa B
/1B, 6p. 89/24.10.2025 r.

I'n. ac. n-p CranucnaB [lomoB yyacTBa B HACTOSIIIMS KOHKYpC ¢ 00mmio 25 Tpyna, oT
KouTo: 24 Hayunu nmyOnukanuu (19 B uyXaecTpaHHU COUCAHUSA U 6 B OBITapCKU U3/1aHUS) U

1 pbKOBOJICTBO 3a J1a0OPATOPHHU YIIPAKHEHHUS.

IIpuHOCHUTE MoOraT aa 6’bI[aT pa3snpcacicH B 4 HarrpaBJICHUA !

1. MHTeIMreHTHM HHCTPYMEHTH 3a MO/Ie/IMPAHe HA PeaJTHHU NPOLecH

B ToBa HampaBneHue ca pa3pabOTeHH W TMPWIOKEHH HWHTEIUTCHTHH MOJCIU H
QITOPUTMHU, HACOYCHH KbM OIHMCBAHETO, aHAJIM3a M CHUMYJALMUATa HA PEaTHH IMPOIECH C
pa3iauyHa CTENeH Ha CI0KHOCT. OCHOBEH akIEHT € IOCTaBeH BBPXY H3TPaKIaHETO Ha
0000IICHOMPEKOBH MOJCIIA 3a W3BJIMYAHE HA 3HAHWsI, KOUTO IO3BOJIIBAT oOpaboTKa Ha
rojemMu HaboOpH OT JaHHU M B3€MaHE Ha pelleHus Mpu HeomnpezeneHocT. B u3zcnenpanusra ca
pa3paboTeHH U NPUIIOKEHHU PA3INYHU KJIAaCOBE HEBPOHHU MPEXH, KAKTO U YChBbPUICHCTBAHU
AITOPUTMHU 32 MAIIMHHO OOYyYeHHE, KOUTO IMOANOMAaraT MOJCIUPAHETO Ha OMOMETPHUYHHU U
eKOJIOTHYHU Tpouecu. Haydnure TpyoBe B ToBa HarmpaBieHHe ca: 6 cTatuu B uyxOuHa [1, 2,
3,10, 12, 19], my6nukyBanu B Springer [1, 2, 3, 10, 19] u IEEE [12], kakTo u 2 myOaukanuu
B bobirapus [23, 24].

e O0O0O0IICHOMPEKOBU MOJIENN ca Pa3pabOTEH!U 3a pa3IMUYHU MPAKTUYECKH MPUITOKCHHUS:

- OuoMeTpHYHA cCHCTEMa 3a YIOCTOBEpSBAHE Upe3 TUHAMHUKA HA HATUCKaHE HAa KIIABUIIH
U TpociefsBaHe Ha OKOTO [l], KOSTO JeMOHCTpHpa BUCOKA €(PEKTHBHOCT IpHU
uAcHTU(DHUKAINS HAa TOTPEOUTENH;

- Mozen 3a OamaHCHUpaHO WTEPATUBHO KibcTepusupane, Oasumpan Ha BIRCH
aNropuTHhMa, MO3BOJIABAI 00padOTKa HA TOJIEMHU JaHHU B PEaTHO Bpeme [2];

- wmoxenmu Ha Expectation-Maximization [23] u Naive Bayes [24] anroputmu,
MPUJIOKEHU KbM 33J1auM 3a KJIacu(UKaIMsI U OILIEHKAa Ha BEPOSITHOCTHU 3aBUCUMOCTH.

e HeBpoHHH MpeXU C pa3IMYHU APXUTEKTYPH Ca TMPUIOKEHU 3a CreuuPUYHU 3aJauH,
BKJIFOUHUTEITHO:

- KOHBOJIIOIIMOHHA HEBPOHHA MpEeXa 3a aBTOMAaTUYHO pa3lO3HABaHE HA €MOLMH OT
n300paxenHus [3], KoATo moAnoMara pa3BUTHETO HA MHTEIUTCHTHU CHCTEMH 32 YOBEK-
MallliHa B3aMMOICHCTBHE;

- MHOTOCJOWHAa HEBPOHHAa MpeXka 3a MoJeIMpaHe KadecTBOTOo Ha Bogara [10],
M3M0JI3BaHa 3a MPOTHO3MPAHE HA EKOJOTMYHM TOKa3aTeld M IOAIoMaraHe Ha
YIIPaBJICHUETO HA BOJHUTE PECYPCH.



e lHTenureHTHU MoJENU B KuOepcurypHocTTa u Smart Home cucremu:

pa3paboTeH € 00eKTHO-OPUEHTHPAH MOJEN Ha CHCTEMa 3a JIOMAalllHa aBTOMAaTH3aIlus
(Smart Home), peamusupan upes UML u mporpamen kom Ha Java [12], xoiTo
CTPYKTypUpaHO OmucBa (HYHKIIMOHATHUTE U3UCKBAHMS M KJIACOBE 3a yMpaBJICHHE Ha
IoT ycrpotictBa;

MPeIokKEH € 0000IIEHOMPEKOB MOJIEN Ha aJalTHBHA CUCTEMA 32 KHOSPCUTYPHOCT C
WHTYUIIMOHUCTKU PAa3MHUTH OLIEHKH [19], KOWTO mo3BOJIsIBa AMHAMUYHA OILICHKA Ha
pI/ICKa n KJIaCI/I(bI/IKaL[I/IH Ha MNOTCHIOMAJIHU aTaKHu HpI/I HaJIMYUHUC Ha HCOHpCI[CJICHOCT 148
HEN'BJIHY JaHHH.

2. AJropuTMH M METOIH 32 AHAJIN3 HA JaAHHU

B ToBa HalpaBJICHUC Ca HU3CJICABAHU CTATUCTUYCCKU, MaLHI/IHHO-OGYLIaBaH_[I/I )48

AITOPUTMUYHHU TMOAXOAMW 3a QaHAJIIM3 Ha AJaHHU, OTKPUBAHC Ha CKPUTH 3aBUCHUMOCTH H

MOZACIIMPAHC Ha pPCaJIHU MPOLCCH. Paborara mocraBs AKIICHT KaKTO BbBPXY KIACUYCCKU

CTAaTHUCTUYECKU METOIM KaTO KOPENAI[MOHEH M PEerpeCUOHEH aHAN3, Taka U BHPXY MOACPHU
anropuTMu 3a o00paboTKa Ha TOJeMH JaHHHW, BrIounTenHo mapReduce, k-means

kirbcrepusanms u OLS. HayunuTte TpyzoBe B TOBa HampaBiieHHWE ca: 7 MyOJIMKaluud B

gyxouna [5, 6, 8, 9, 14, 16, 17], Bcuuku OT KOUTO ca WUHICKCUPAHH B Scopus U 4 cTaTUU B
boarapus [20, 21, 22, 25].

e [Ipunoxenue Ha KOpETAllIOHEH M PErpecCHOHEH aHAIU3 BbpPXY pPEaJHU EKOJOTUYHHU U

3paBHU JaHHH:

AHAJIM3UPAHU Ca 3aBUCUMOCTHU MCXKIAY CMHUCHUUTC OT IOpuBa U (baKTOpI/ITe, KOHUTO T'l
BIIMSISIT, UYPE3 KOPEJALIMOHEH U JIMHEEH PErpecuoHeH aHanus [5];

U3CIEeABAaHO € BIIMSAHMETO Ha KOHIEHTpauusATa Ha (UHM NpaxoBU YACTUIM U
OTHOCHUTEJIHATA BIIAXXHOCT BBHPXY 3a00/sIBaHUSATA HA TOPHUTE NUXATEIHU MbTULIA B
JIeTCKa W IOHOoIIecka BB3pacT B rpag Pyce [6] m rpam byprac [8], kato ca
I/I,Z[GHTI/I(bI/II_[I/IpaHI/I CTaTUCTUYCCKHU 3HAYMMH BPB3KH, BA)KHH 34 OLICHKAa HAa PHUCKOBCTC
3a 00IIECTBEHOTO 3/PaBe;

AHAJIM3UPAHU Ca 3aBUCUMOCTU MCIKAY MHTCH3UTCTA HAa NPCBO3HUTC CPCACTBA, IITbTHUA
HaHOC, MOBpCC€HaTa HACTUIIKA, BUAUMHA HACUIICH MATCpUal U KOHUCHTPALIMUTC HaA
TEKKHA METAJIM U METAJIOWIU B rpaaa [9, 16, 17], upe3 KopenalmoHEeH U PerpecuoOHeH
aHaJu3.

e (Craructuuecku MOJACIH B obnacTTa HA ICUXUYHOTO 3paBec

B ny6mukanuu [14, 22] e npuiokeHa MHOKECTBEHA JIMHEHA perpecus 3a aHaju3 Ha
JaHHH, CBbP3aHU C MCUXMYHOTO 37paBe Ha mauueHTu B bbarapus. Llenra e na ce
UICHTUQUIHUPAT KIIOUOBU (PAKTOpH, BIUSEIIM BbPXY PAa3BUTHUETO M JUHAMHKATa Ha
MICUXUYHUTE 3200 IsIBaHUSI.

L4 AJIFOpI/ITMI/I‘IHI/I METOAH 3a aHAJIM3 Ha I0JICMU JaHHHU U MAallIMHHO 06yquHe:

peayiv3upaHa € mporpaMHa cuMyJalus Ha k-means KiI'bCTepu3alus ¢ BU3yaTu3alus
Ha utepauunte B MATLAB [20], kosiTo moamnmomMara o0y4eHHeTo W pa3OupaHeTro Ha
IrOpUTHMA;



- n3nonsBaH € MapReduce nporpaMHusT Mozen B KOMOUHAIMS ¢ JOTUCTUYHA PErPECcHst
3a pazmnpenencHa 00paboTka Ha ToJieMU HAOOPH OT TaHHU U MPOTHO3eH aHanu3 [21];

- pa3paboTeHH ca MOJENM 3a MPOTHO3MpAHE HA CIbHYEBATA paJualMs upe3 MAIIUHHO
oOyuenue [25], B KOUTO ca HHTETPUPAHH MHOKECTBO METEOPOJIOTHYHH ITapaMETPH.

3. Pa3zmmura Jjoruka

WzcnenBanusita B TOBa HalpaBlieHHE pas3riexiaT HHCTPYMEHTH 3a pabora ¢
HCOMPCACIICHOCT, HCTOYHU HU3MCPBAHUA U CyGGKTI/IBHI/I OLICHKH, KaTO aKICHTHT € IIOCTAaBCH
BBpPXY UHTYUIIMOHMCTKU Pa3MUTU MHOKECTBA U UHTEPKPUTEPUAJICH aHAIN3. Te3u MeToau ca
MOAXOMALIM TpPH 3aJauyd, TMPU KOUTO KIACMUYECKUTE MaTeMaTU4YecKd MOJENu ca
HETIPUJIOKMMHU TTOPaIn HesiCHA WM HemrbiHa uHbopManusa. OOmuaT Opoi Ha MyOJIMKAIUNUTe
eS5[7,11,13,15, 18], xkaTo BCUYKH ca UHIECKCUPAHU B Scopus.

- B myGnukaruu [7, 15] € mpuioxeH MHTEPKpHUTEpUATIEH aHAIM3 BbPXY JaHHH 3a
MOBEJICHUETO Ha TOTPeOUTENHTE, CBBP3aHO C EJICKTPOHHA TBHPTOBUS M 3a
OIICHSBaHE Ha EQEKTUBHOCTTA HA KaTalM3aToOp U CYPOBHHH B IIpolieca Ha
KaTaJIMTUYEH KPEKUHT Ha QIIyHIH.

- I/IHTYI/II_[I/IOHI/ICTKI/ITG PasMUTU MHOXKCECTBA Ca H3IOJ3BAHU KaTo eq)eKTI/IBHO
CPEICTBO 3a aHajW3 Ha JaHHU C HeompeneneHu croiHoctu. ETo 3amio, Te ca
U3MOJI3BaHU TIPU TNPOTHO3UPAHE Ha CTOMHOCTUTE Ha CIbHYEBaTa pajualus B
3aBUCUMOCT OT MeTeopoiornunute daktopu [13, 18 (Q2)], kakTo U 3a OlleHKa HA
M3KyCTBEHATa HEBpOHHA Mpexa [11].

4. CbBpeMeHHH TeXHOJOTHH B 00pPa30BaHUETO

Pa3zpaboTena e nHOBaTHBHA 0Opa30BaTEIHA TEXHOJOTHS, MIPEACTABEHA B ITyOIHKAIIHS
[4], myOonukyBana B [EEE. B Hes e ch3naneHo MpuiiokeHune 3a BupTyanHa peanHocT (VR),
KoeTo Bu3yanusupa 3D Mojenu Ha MOJEKYIM, BKIIOYMTEIHO CTEPOMANM U TECTHUIMIU.
[TpunoxeHneTo Mo3BoJsABa Ha y4YalUTe Ja B3aUMOJCHCTBAT C MOJIEKYJIHHMTE CTPYKTYpPH B
BUpTyaJlHa Cpeja, KaTo M0 TO3M HauuH ce MoJo0psiBa pa30MpaHETO HA CIOXKHHM XUMHYHH
MOJIEJIN, CTUMYJIMpa C€ UHTEPEChT KbM MPUPOJHUTE HAYKHU M CE€ MOJIIOMAara yCBOSIBAHETO Ha
y4eOHMs MaTepuall UYpe3 MHTYUTUBHO, MHTEPAKTHUBHO O0YyUEHHE.

Pe3lomMeTa HA MYOJUKAUNTE

1. Bureva V., Petkov T., Popov S., Generalized Net Model of Multimodal Biometric System
for Authenticating an Individual by Keystroke Dynamics and Eye Tracking Techniques
(2023) Lecture Notes in Networks and Systems, 658 LNNS, pp. 272-280., Print ISBN: 978§-
3-031-31068-3

Abstract: In the current research work the behavioral biometrics eye tracking and
keystroke dynamics are investigated. The methods are frequently used for integration
between patients and medical devices. A GN model of the multimodal biometric system is



constructed. It monitors the process of behavioral biometrics eye tracking and keystroke
dynamics. The optimization step is added to provide the necessity for better results.

Pe3tome: B HAcTOAIIOTO M3CIEABAHE C€ Pa3riiexkaa MOBEACHUECKOTO OMOMETPUYHO
npociacasiBaHe Ha OYUTC W JUHAMUKATA Ha HATHCKAHC Ha KIIABUIIH. MCTO,Z[I/ITG Cce
H3M0J3BAT YCCTO 3a MHTCrpanud MCEKAY MalMCHTH W MCIAULUHCKU YCTpOﬁCTBa.
Konctpyupan e 00001meHoMpeKOB MOIeT Ha MyJITUMO/IaJTHa OMOMETpHYHA cucTema. Tou
CIIeIW TIpOlleca Ha MOBEIECHYECKO OMOMETPHYHO MPOCIIEAsIBAHEe HA OYUTE W JTUHAMHUKATA
Ha HaTHCKaHe Ha KiaBumu. JloOaBeHa € CTHIIKA 32 ONTHMH3ALMSA, 332 Ja CE OCUTYpHU
HEOOXOIUMOCTTA OT MO-I00pU PE3YITATH.

2. Bureva V., Petrov P., Popov S., Generalized Net Model of Balanced Iterative Reducing
and Clustering Using Hierarchies (Birch) with Intuitionistic Fuzzy Evaluations (2022)
Lecture Notes in Networks and Systems, 504 LNNS, pp. 673 - 680., Print ISBN: 978-3-
031-09172-8

Abstract: Balanced Iterative Reducing and Clustering using Hierarchies (BIRCH) is a
method for agglomerative cluster analysis. A Generalized net (GN) model of the BIRCH is
constructed. The clustering procedure is estimated using intuitionistic fuzzy evaluations. The
process monitoring is explained using the constructed GN model and calculated IFEs. The
GN model of BIRCH with IFEs optimizes and estimates the standard clustering algorithm.
The proposed method is implemented using Python programming language.

Pe3tome: banancupano wuTepaTHBHO peaylHMpaHe W KIbCTEpHU3alUs C TMOMOINTa Ha
riepapxun (BIRCH) e Meron 3a arimomepaTwBeH KiIbCcTepeH aHanu3. KoHCTpyupaH e
ob6o6menompexoB (GN) momen Ha BIRCH. Ilponexypara 3a KirbcTepuiia3usi ce OICHSBA C
MOMOIUITa Ha UHTYUIMOHUCTKU PA3MUTH OICHKH. MOHUTOPUHI'BT Ha Mpolieca € OOsICHEH C
noMmoInTa Ha KoHcTpyupanuss GN MoJen W M3YMCICHHTE Pa3MUTH MEXKIWHHU EIeMEHTU
(IFE). GN monenst Ha BIRCH ¢ IFE onTumMusupa u oleHsIBa CTaHAAPTHUS aJTOPUTHM 3a
KI'bCTepu3anus. [IpeaoxkeHusT MEeTO/I € peaTH3upaH ¢ TIOMOIITA Ha €3HKa 33 MpOoTrpaMUpaHe
Python.

3. Petkov T., Titanyan A., Bureva V., Popov S., Emotion Recognition Using Convolutional
Neural Network (2023) Lecture Notes in Networks and Systems, 658 LNNS, pp. 32 - 38.,
Print ISBN: 978-3-031-31068-3

Abstract: Human emotions are significant to a person’smental health. In the field of
Affective Computing human emotions are one of the main subjects that play an important
role. In order to observe emotions of the human a lot of characteristics can be used such as
speech, skin responses, heart rate or facial expressions. In the paper the process of emotion
recognition using artificial neural network is described. The training set consists of grayscale
images which are 48 x 48 pixels and are divided into 7 categories Angry, Disgust, Fear,
Happy, Sad, Surprise, Neutral. The Convolutional Neural Network is used for the purpose of
emotion recognition along with its pooling and convolutional layers. At the end of the process
the trained neural network can successfully recognize the human emotion.



Pe3rome: YoBemkuTe eMOIMU ca BaXKHU 3a MICUXWYHOTO 37paBe Ha YOBeK. B obOnacTra Ha
KOMIIOTBPHUTC U3YHUCICHUSA YOBCIIKHUTC CMOLMU Ca €AHU OT OCHOBHUTC TCMH, KOUTO UT'PAsAT
BakHA poiisi. 3a Ja ce HabmoJaBaT €MOIMHTE HAa YOBEKAa, MOTaT Ja Ce M3IO0J3BaT MHOTO
XapaKTEPUCTUKU, KaTO ped, KOKHU PEaKLMH, ChbPJICUEH PUTHM WA U3PAKEHUS HA JHIETO. B
CTaTUsITa € OINHUCAH NPOLEChT HAa pa3MO3HABAaHE HAa €MOIMU C TOMOINTAa Ha HM3KYCTBEHa
HEeBpoHHA Mpexa. OOyunuTenHUAT HabOp Ce ChCTOM OT HM300pa)KECHUs B CHUBaTa CKajga C
pasmepu 48 x 48 nukcena u ca pasnueneHu B 7 kareropuu: Snmocan, OTBpareH, M3mnaiieH,
[lactmuB, Twxen, W3nenaman, Heyrtpanen. KoHBodOLMOHHaTa HEBPOHHA MpeEka Cce
M3MOJ3Ba 3a pa3lo3HaBaHE Ha €MOIMH, 3aeJAHO C HEWHHUTE cJloeBe 3a OOeIuHsBaHE U
KOHBOJIOIHS. B Kkpast Ha mporieca o0yueHaTa HEBPOHHA Mpeka MOXKe YCIICITHO J1a pa3lo3Hae
qoBCUIKaTa EMOL M.

4. Petkov T., Popov S., Todorov M., Surchev S., De Tré G., Krawczak M., Application of
Virtual Reality as a Tool for Structural Analysis of Molecules — Steroids, Pharmaceuticals
and Pesticides, (2022) Lecture Notes in Networks and Systems, 374 LNNS, Print ISBN:
978-3-030-96637-9, pp. 216 — 223.

Abstract: The three dimensional nature of chemical interactions requires application of
suitable technology for visualization of molecules in order to assess their reactivity. The
molecular flexibility of organic chemicals allows those structures to exist in a set of different
structural orientation (conformations) as a result of changes of structural variables such as
bond rotation, valence angles and many other. Each spatial position may differ significantly in
respect to chemical reactivity. Thus, in order to make an overall reactivity profile of a specific
chemical all possible 3D positions should be considered and analyzed. In the current paper the
focus is set on representative chemicals from groups of steroids, pharmaceuticals and
pesticides. In order to analyze the reactivity of those chemicals the following steps are
accomplished: 1) generation of initial 3D structures; 2) generation of possible 3D structural
orientation; and 3) visualization of the 3D structures in a suitable virtual reality tool for
education purposes.

Pesrome: TpumepHara npupoja Ha XMMHYHHUTE B3aUMOJACUCTBUS U3UCKBA IPUIIATAHETO
Ha MOJXOJAINA TEXHOJOTHs 3a BU3yalW3allds Ha MOJIEKYJIMTE, 3a Ja C€ OLEHM TAXHaTa
peakTUBHOCT. MoJieKyJIipHaTa I'bBKaBOCT Ha OPraHWUYHWTE XMMHMKAJIU I03BOJISIBA HA TE3H
CTPYKTYpH J1a ChUIECTBYBAaT B HAOOp OT pa3IMYHU CTPYKTYPHHU OPUEHTALIMU B pe3yJTaT Ha
IIPOMEHU B CTPYKTYPHH IIPOMEHJINBH, KATO HAIPUMEP BbPTEHE HA BPB3KUTE, BAICHTHU BIJIU
U MHOTO Apyrd. Besika mpocTpaHCTBEHa MO3MLMSA MOXE /A CE€ pasziudaBa 3HAYUTEIHO IO
OTHOIICHHE HAa XUMHUUYECKaTa peakTUBHOCT. CIie1oBaTeIHo, 3a J1a ce HampaBu o011 npodui Ha
PEaKTHBHOCT Ha JaJeH XUMHKaJ, TpsAOBa /a ce pasriiefaT U aHAJU3UPAT BCUUKU BB3MOXKHU
3D mno3unmu. B Hacrosimarta cratus (OKYChT € BBPXY MPEACTABUTEIHM XUMHUKAIH OT
IpynuTe CTEpPOUaH, (apMalleBTUYHU NPOAYKTH M TECTUIUAU. 3a Ja ce aHalu3upa
PEaKTUBHOCTTA HAa TE3M XUMHKAIHM, C€ M3MBJHABAT CIEIHUTE CTHIKU: 1) reHepupaHe Ha
Havaau 3D cTpykTypu; 2) TeHepupaHe Ha Bb3MOkHa 3D cTpykTypHa opueHTamus; u 3)
BU3yann3auus Ha 3D CTpykTypuTe B NMOAXOAAI] MHCTPYMEHT 3a BHUPTYaJlHA PEATHOCT 3a
o0pa3oBaTesHu 1EH.



5. Tasheva, Y, Popov, S., Georgieva, V., Dimitrov, A., Correlation and Linear Regression
Analyses as Assessment Instrument of Ecological Point of Gasoline Emissions, Advances
and Challenges in Bioinformatics and Biomedicine, Lecture Notes in Networks and
Systems, 3rd International Symposium on Bioinformatics and Biomedicine,
BiolnfoMed 2024 (In Press)

Abstract: Economic growth and rising living standards unfortunately have a negative
impact on the environment. In the countries of the European Union, during the period 2020-
2030, average annual economic growth of the order of 2-3% is expected, which is associated
with about a 30% increase in road transport. Road transport is a major source of carbon
monoxide (CO), nitrogen oxides (NOx), particulate matter (soot) and non-methane volatile
organic compounds (NMVOCs).

Pe3tome: VIKOHOMUYECKHSAT pacTeX H TMOBHUIIABAHETO HA JKU3HEHHS CTaHAApPT 3a
Ch)KaJeHHE OKa3BaT OTPUIIATEITHO BB3JCICTBHE BBPXY OKONHATa cpena. B crpanurte or
EBpomneiickus cbro3, npe3 nepuoaa 2020-2030 r., ce oyakBa CpeTHOTOAUIIIEH HKOHOMHYECKH
pactexx na Obae or mopsabka Ha 2-3%, koeTo € cBbp3aHo ¢ okojo 30% yBenuueHHE Ha
aBTOMOOMIIHUS TPAHCHIOPT. ABTOMOOWJIHUAT TPAHCHIOPT € OCHOBEH M3TOYHUK Ha BBIVIEPOJEH
okcup (CO), a30THU OKCHUJIU, TBBPJU YACTHUIM (CaXIM) U HEMETAHOBH JICTIIMBH OPTraHUYHHU
crequnenust (HMJIOC).

6. Naydenova, S., Popov, S., Dimitrov, A., Petkov, D., Stoyanov, V., & Sotirov, S. (2024).
Influence Of Fine Particulate Matter Concentration And Relative Humidity On Upper
Respiratory Tract Diseases In Childhood And Adolescence. Part A: Ruse. In Journal Of
Environmental Protection And Ecology, ISSN: 13115065, (Vol. 25, Issue 5, pp. 1728—
1744).

Abstract: Air quality is an important condition for a healthy environment as it directly
and indirectly affects all its components. Air pollution by fine particulate matter (PM),
combined with relative humidity, is of great interest and concern to the public and institutions
responsible for environmental protection and human health. This publication aims to
investigate and correlate the influence of PM concentration and relative humidity in Ruse, on
upper respiratory tract diseases in childhood and adolescence. The observation period
considered in the article covers five years (2017-2021) and the data are divided into quarters.
For finding dependencies between the fine particulate matter concentrations, the relative
humidity and the morbidity, two techniques were used: correlation analysis and linear
regression which were performed individually for the PM10 and PM2.5, respectively.
Correlation quantifies the strength of the linear relationship between a pair of variables,
whereas regression expresses the relationship as an equation. Python programming language
and its statistical libraries were used for performing the analyses and visualising the results.

Pe3rome: KauecTBOTO Ha BB3AyXa € BaXKHO YCIOBHE 3a 37paBOCIOBHA OKOJIHA Cpelia, ThH
KaTo TO MPSKO U KOCBEHO BiMs€ BbPXY BCUYKH HEHHM KOMIIOHEHTH. 3aMbpPCSBAHETO Ha
Bb3ayxa ¢ ¢uHu mpaxoBu vactunm (PIIY), B chyeTaHue ¢ OTHOCHUTEIHATA BIAXHOCT, € OT
roJisiM UHTCPEC 3a OGH.IGCTBGHOCTTa U MHCTUTYHOUUTC, OTTOBOPHU 3a OIMA3BAHCTO HA OKOJIHATa



cpela M YOBEIIKOTO 3/paBe. Ta3u MyONMKanus WMa 3a IeJ J1a W3CIeABa U CHIIOCTaBH
BIIMAHUETO Ha KoHUeHTpanusara Ha PIIY m orHOcuTenHata BiakHOCT B rp. Pyce BBpXY
3a00NIIBaHMUSTa HA TOPHHUTE JUXATeTHH IbTUINA B JIETCKA U IOHOIIECKa BB3pPACT.
PasrnexxmanusT B cratusTa nepuoa Ha HaOmroAeHue obxsaia met roguau (2017-2021 r.) u
JAHHUTE ca pa3leJieHd Ha TpUMeceuus. 3a HaMHUpaHe Ha 3aBHCUMOCTH MEXIy
KOHIICHTPAalIUUTE HAa (DMHH MPaxOBU YACTHUIIM, OTHOCUTEIIHATA BIAXKHOCT M 3a00JIEBAEMOCTTA
Cca M3MOJI3BAHM JIB€ TEXHUKHU: KOpEIAlMOHEH aHaliu3 M JIMHEHHa perpecusi, KOUTO ca
m3BbpuieHn nootaenHo 3a OIMY 10 u ®IMY 2.5, crorBeTHO. Kopenanusara KOIMYECTBEHO
ompezaeNs CWiaTa Ha JIMHEHHAaTa Bpb3Ka MEXKIY IBOMKA MPOMEHJIMBH, JOKATO PErpecHsiTa
u3pas3siBa Bpb3KaTa KaTO ypaBHEHHE. 3a M3BBPIIBAHE HA aHAIU3UTE U BU3YAJIM3HpPAHE Ha
pe3yNTaTUTE ca HM3MOJI3BAaHHM €3UKBT 3a mporpamupaHe Python u HeroBurte craTUCTHUECKH
OMOJIMOTEKH.

7. Mavrov D., Popov S., Nenov V., Stratiev D., Evaluating the performance of catalyst and
feedstocks in the fluid catalytic cracking process: Application of InterCriteria Analysis
with weight coefficients of the criteria, (2023), ISSN: 13104926, Notes on Intuitionistic
Fuzzy Sets, 29 (2), pp. 178 — 196.

Abstract: In this paper, we will apply InterCriteria Analysis to evaluate the performance
of two catalysts and two feedstocks in the fluid catalytic cracking process. For the purposes of
this analysis, each object is given a weight coefficient which affects the final evaluation
between every pair of criteria. After presenting our results, we discuss their implications.

Pe3rome: B Ta3u cratus mie ce nmpuiioku MHTepKpuTepuanaeH aHaliu3, 3a J1a CE€ OLICHU
e(eKTHBHOCTTA Ha JBa KaTajlu3aTopa U JBE CYpOBHUHHU B Mpoleca Ha (IyuTHO-KaTaJIUTHUYEH
KpPEKMHT. 3a IeJIUTe Ha TO3W aHAJIU3 HAa BCEKH OOEKT € JaJIeH TerJOBeH KOCPUIMEHT, KONTO
BIUSiE BBPXY KpaliHaTa OLIEHKa MEXIy Bcsika JBoiika kpurtepuu. Cren mpencTaBsHE Ha
pe3yiaTaTuTte, me ce O6C’b,Z[}IT TEXHUTC ITOCICAUIIHN.

8. Naydenova, S., Popov, S., Dimitrov, A., Petkov, D., Stoyanov, V., & Sotirov, S. (2024).
Influence Of Fine Particulate Matter Concentration And Relative Humidity On Upper
Respiratory Tract Diseases In Childhood And Adolescence. Part B: Burgas. In Journal Of
Environmental Protection And Ecology, ISSN:13115065, (Vol. 25, Issue 5, pp. 1728—
1744).

Abstract: The quality of a healthy environment has direct and indirect impacts on
everyone. Of particular importance is the quality of the atmospheric air and, in particular, the
content of fine dust particles combined with relative humidity. This has attracted the attention
of the general public and institutions responsible for protecting the environment and human
health. The purpose of this study was to investigate the influence of FFP concentration and
relative humidity in the city of Burgas on diseases of the upper respiratory tract in childhood
and adolescence. The study period covers five years (2017-2021), with data distributed by
quarter. Two techniques were used to determine dependencies: correlation analysis and linear
regression, which were performed individually for PMI10 and PM2.5, respectively.
Correlation quantifies the strength of the linear relationship between a pair of variables,



whereas regression expresses the relationship in the form of an equation. Python
programming language and its statistical libraries were used to perform the analyses and
visualise the results.

Pe3rome: KadecTBOTO Ha 31paBOCIIOBHATA OKOJIHA cpefa HMMa MPSIKO U KOCBEHO
BB3JIeHCTBUE BbpXY BcHUKH. OT 0COOCHO 3HAUYCHUE € KaYeCTBOTO HA aTMOC(EpHUS BB3AYX U
MO-CTEIUATHO ChIBPKAHUETO HAa (UHU TPAXOBH YACTUIIM, CHUETAHO C OTHOCHUTEITHATA
BJIQXKHOCT. TOBa € MPUBIISIKJIO BHUMAHUETO HA IIMPOKaTa OOIIECTBEHOCT U WHCTUTYIIUUTE,
OTTOBOPHHM 3a OTAa3BaHETO HAa OKOJHATA Cpela M YOBEMIKOTO 3apaBe. llenta Ha TOBa
MPOYyYBaHE € J1a C€ M3CJIe/[Ba BIMSHUETO Ha KOHIIEHTpAIMATa Ha (UHU MPAXOBH YACTHIU U
OTHOCHUTENIHATa BJIAXKHOCT B Tpaa byprac BBpXy 3a0onsBaHUSATA HA TOPHHUTE IUXATEITHU
IBTHUINA B JIETCKA U FOHOIIECKa Bb3pacT. [lepuoabT Ha M3cienBaHe oOXBalla MEeT TOJAWHU
(2017-2021 r.), Karo HOaHHUTE ca pasNpeAciieHd 10 TpUMEcEeuus. 3a ONpENcNsHE Ha
3aBUCMMOCTHUTE Ca M3II0JI3BAHU JIBE TEXHUKHU: KOPEIALMOHEH aHAW3 U JIMHEWHA perpecus,
KOWTO Ca W3BBPUIEHH NOOTAEIHO cbhoTBeTHO 3a PM 10 m PM 2.5. Kopenamusita
KOJIMYECTBEHO OTpEJIeNsl CHIaTa Ha JIMHEHHATa Bph3Ka MEXIY JABOMKA MPOMEHJIMBH, TOKATO
perpecusTa u3passiBa Bpb3kara moja ¢opmara Ha ypaBHEHHE. 3a U3BHPIIBAHE HA aHAIM3UTE U
BU3yaJIM3UPaAHE Ha Pe3yJITAaTUTE ca M3MOI3BaHU €3UKBT 3a nmporpamupane Python u Herosure
CTaTUCTUYECKH OMOJIMOTEKH.

9. Ivaniva D., Popov S., Ivanova V. Linear Regression Analysis And Correlation Between
Mobile Vehicle Intensity, Damaged Road Surface, Visible Bulk Material And Silt Loading
In Burgas, Bulgaria (2024) Journal of Environmental Protection and Ecology, ISSN:
13115065 25, (7), pp. 2361 — 2369

Abstract: Silt loading is an important parameter. Contamination of street surfaces with it
leads to deterioration of air quality in urban areas and health of the population. Striving to
reduce its amount, we investigate and analyse the reasons that cause it. In this regard, the
paper presents results of analysing the relationship between vehicle traffic, damaged road
surface, visible bulk material and silt loading along twelve road segments in the city of
Burgas, Bulgaria. For finding dependencies between the aforementioned two techniques are
used: correlation analysis and linear regression analysis. Correlation quantifies the strength of
the linear relationship between a pair of variables, whereas regression expresses the
relationship as an equation. Python programming language and its statistical libraries were
used for performing the analyses and visualising the results.

Pe3rome: HarpynBaHeTo Ha I'bTEH HAHOC € BaXXCH MapaMmeTbp. 3aMbPCSBAHETO Ha
YJINYHHUTC MMOBBPXHOCTU C HETO BOJAU OO BJIOHIABAHC HA KAYCCTBOTO HAa Bb3AyXa B I'PAJACKHUTC
palioHu W 37paBeTO Ha HaceleHueTo. B cTpeMexka cu Ja HaMaluM KOJUYECTBOTO MY, HHE
Hu3cjIcaABaMC U aHaJIu3upamMC MPUUYUHHUTC, KOUTO I'0 NMPHUYNHABAT. B Ttaszm Bpb3Ka, CTaTUATa
Mpe/cTaBs pe3yiTaTd OT aHalu3 Ha Bpb3KaTa MEXAy Tpaduka Ha TMPEBO3HU CPEACTBA,
MoBpeJeHaTa MbTHA HACTWJIKA M BHJIMMHUS HACHUIIEH MaTepual U IO JBaHAJECET MbTHU
cermeHTa B rpaj byprac, bbarapus. 3a HaMupaHe Ha 3aBUCUMOCTU MEXAY TOPECIIOMEHATUTE,
JIB€ TEXHUKH Ca W3MOJI3BAaHU: KOpEJAIlOHEH aHajdu3 M JIMHEeH PEerpecHOHEH aHaju3.
Kopenanusita kolMuecTBEHO OIpejAeNs cuilara Ha JIMHEMHAaTa Bpb3Ka MEXAYy ABOMKa



MIPOMEHJIMBH, JIOKATO perpecusiTa M3pas3siBa Bph3KaTa KaTO ypaBHEHHE. 3a W3BBPIIBAHE Ha
aHAIIM3WUTE U BU3YAITH3UPAHE HAa PE3yITaTUTE ca U3MOI3BaHU €3UKBT 3a Mporpamupane Python
U HETOBUTE CTATUCTUYECKU OMOJIMOTEKU.

10. Syulekchieva, D., Popov, S., Midyurova, B., Dimitrov, A., Sotirov, S. (2025). Water
Quality Modelling Using Multilayer Neural Network and Multivariate Statistical
Techniques. In: Castillo, O., Melin, P. (eds) Intelligent System Design Based on Soft
Computing Models. Studies in Computational Intelligence, vol 1223. Springer, Cham.,
Print ISBN: 978-3-031-97308-6

Abstract: The complexity of water governance makes the involvement of multiple
institutions, including citizens, as a prerequisite for the preparation of effective, effi-cient and
appropriate research and policies. Co-creation of knowledge and solutions is increasingly seen
as a necessity to address the complex dynamics associated with water pollution. As enabling
technologies grow, new approaches that anticipate and assess potential impacts are being
developed to foster research and innovation as a framework for responsible research and
innovation.

Pe3rome: CiioHOCTTa Ha YNPaBICHUETO HA BOJUTE MPABH Y4ACTHETO HA MHOMXECTBO
WHCTUTYLIMH, BKIIOYUTEIHO TPa)KJIaHW, MPEANOCTaBKa 3a TOJrOTOBKaTa Ha e(EeKTHBHH,
eUKaCHU W TOAXOJSAIIN U3CIeABaHMS U MOMUTUKH. CHhBMECTHOTO Ch3/laBaHE HA 3HAHUSA U
pellleHrsT BCE TMOBEYE CE pas3riiekaa KaTo HEOOXOAMMOCT 3a CIpaBSHE ChC CIIOKHATA
JMHAMUKAa, CBbP3aHa ChC 3aMbPCSABAHETO HA BojuTe. C pa3BUTHETO HA TEXHOJIOTUHUTE, KOUTO
MO3BOJISIBAT TOBa, C€ pa3pabOTBaT HOBH TMOJXONM, KOWTO TPEABMKAAT M OIICHSIBAT
MOTEHIIMATHUTE BB3JCHCTBUSA, 3a J1a HAChpYaT HAyYHUTE U3CJIECABAHUS U MHOBAIIMUTE KaTO
paMKa 3a OTTOBOPHU U3CJIEABAHUS U UHOBAIUU.

11. Petkov T., Bureva V., Popov, S. Intuitionistic fuzzy evaluation of artificial neural network
model, (2021) Notes on Intuitionistic Fuzzy Sets, Print ISSN 1310—4926 , 27 (4), pp. 71 —
77.

Abstract: In this paper a method that evaluates a trained artificial neural network is
presented. The learning type of an artificial neural network is supervised learning which
requires labeled input training vectors. Labeled medical data is provided to train the network,
where the labels can either be 1 if the person is alive, or 0 if the person has deceased. The data
is divided into training and validation vectors. The validation input vectors are used to
evaluate the model and the results are summarized by using intuitionistic fuzzy values.

Pe3ome: B Tasu crartus e mpeacTaBeH METOJN, KOMTO OleHsBa O0ydeHa H3KYyCTBEHa
HEBpPOHHA MpeXka. TunmbT o0yueHHe Ha M3KYyCTBEHAa HEBPOHHA Mpexka € o0yueHHe ¢ yYHUTed,
KOETO M3MCKBa MMEHYBAaHM BXOJHHM BEKTOpU 3a oOyueHHe. 3a OO0ydeHHME Ha Mpexara ce
IIPEJOCTaBAT UMEHYBAHU MEIULIMHCKH JIaHHH, KaTO €TUKETUTE MOraT 1a ObJar 1, ako JIMLeTo
e *uBo, Wiy 0, aKo JUIETO € Mo4nHano. J[aHHUTe ca pa3feieHd Ha BEKTOpHU 3a 00ydeHue u
BaIuAMpaHe. BXOgHWTE BEKTOPH 3a BJIMIMPAHE C€ HU3IIOJI3BAT 3a OLIEHKA Ha MoJena, a
pe3yaTaTtuTe ce 0000IIaBaT ¢ MOMOILTa HA MHTYUIIMOHUCTKYA Pa3MUTH CTOMHOCTH.



12. Popov S., Bureva V. Object-Oriented Modelling of Home Automation Management System
(2022) 2022nd International Symposium on Electrical Apparatus and Technologies,
SIELA 2022 - Proceedings., ISBN: 978-166541139-4

Abstract: As new technologies advance and become more accessible, the integration of
home automation systems has become very popular in recent years. Such systems should be
managed by a well-designed software, which offers all the needed functionalities a user can
require. This paper presents an object-oriented model of a home automation management
system with the means of Unified Modelling Language (UML) that includes the specific
functional requirements and classes and is further developed with programming code in Java.

Pe3rome: C Pa3BUTHUCTO HAa HOBUTC TCXHOJIOTHU U TAXHATA BCC IO-JICCHA OOCTBIIHOCT,
HHTCrpanuiaTa Ha CHUCTCMH 3a JOMalllHa aBTOMATU3alusg CTaHa MHOI'0 IOIYyJIApHa IIPE3
MoCJIeTHUTEe TOAUMHHM. TakuBa cucTeMH TpsiOBa Ja ce YNpaBlsBaT OT A00pe MPOCKTHpaH
codTyep, KOWTO Mpejyrara BCHIYKH HEOOX0UMHU (HyHKIIMOHATHOCTH, OT KOUTO MOTPEOUTEIAT
MOXe J1a ce Hykhae. Ta3u craTusi MpencTaBsi 0OCKTHO-OPUEHTHPAH MOJEN Ha CHCTEMa 3a
yIpaBJICHUE HA JOMAIllHA aBTOMATU3aIlUsl, H3IIOJI3BAIl] CPEICTBATAa HA Y HU(DUITMPAHUS €3HK 32
mozaemupane (UML), koiiTo BKIOYBa crieliupUIHUTE PYHKITMOHATHN W3UCKBAHUS U KJIACOBE
U € IOIMBJIHUTEIHO pa3paboTeH C MPOorpaMeH KoJ Ha Java.

13. Popov, S. (2025). Analysis and Intuitionistic Fuzzy Estimations on Solar Modules
Efficiency. In: Melin, P., Castillo, O. (eds) Modern Artificial Intelligence Based on Soft
Computing Techniques. Studies in Computational Intelligence, vol 1204. Springer, Cham.,
Print ISBN: 978-3-031-88278-4.

Abstract: In recent times, the demand for energy has risen significantly, and non-
renewable sources alone are insufficient to meet this need. Solar energy is a renewable source
that is gaining attention amongst researchers and the utility industry. There are three main
types of solar modules: monocrystalline, polycrystalline and thin-film. This paper presents a
comparison between the efficiency of the different types of solar modules by calculating their
current—voltage characteristic (I-V) curves in different scenarios as well as making decisions
based on intuitionistic fuzzy estimations.

Pe3rome: Hanocneabk TBPCEHETO HA €HEPrus Ce€ € YBEIMYWIO 3HAYUTEIHO U
HEBBH300HOBSIEMUTE M3TOUHHULM CaMH 1O ce0e CH ca HEJOCTAaThUHHU, 3a Ja 3aJ0BOJIAT Ta3u
Hyxga. CrpHUYeBaTa €HEprusi € Bb30OHOBSIEM H3TOYHHK, KOWTO NMPUBIMYA BHHMAHUETO Ha
M3CIIEIOBATEINTE M KOMYHAJIHHS ceKTop. ChIIeCTBYBaT TPU OCHOBHM BHJA CI'bHYEBU
MOAYJIM: MOHOKPHCTAJIHHU, IOJIUKPUCTAIHU W TBHKOCIOMHM. Ta3u cratus mpeacrass
CpaBHEHHE MEXIy e(QEeKTUBHOCTTa Ha pa3JIMYHUTE BHUIOBE CIBHYEBH MOIYJIU upe3
M3YMCIIIBAHE HA TEXHHUTE KPUBM Ha TOK-aMiiepHa xapakrepuctuka (I-V) B paznuuynu
CLIEHAPHUH, KAKTO U B3€MaHE Ha PEIlCHUs Bb3 OCHOBA HA MHTYULIMOHUCTKHA PA3MHUTH OLICHKHU.

14. Popov, S., Analysis of Data on Mental Disorder Prevalence in Bulgaria Using Multiple
Methods, Advances and Challenges in Bioinformatics and Biomedicine, Lecture Notes in



Networks and Systems, 3rd International Symposium on Bioinformatics and Biomedicine,
BiolnfoMed 2024 (In Press)

Abstract: Mental illness, also called mental health disorders, refers to a wide range of
mental health conditions — disorders that affect people’s mood, thinking and behaviour.
Mental health conditions include mental disorders and psychosocial disabilities as well as
other mental states associated with significant distress, impairment in functioning, or risk of
self-harm. The current paper focuses on finding dependencies between the most common
types of mental dis-orders among the population in Bulgaria. InterCriteria Analysis (ICA) as
well Pearson correlation and multiple linear regression are performed over collected data for
the period 1990-2022. The data are presented as percentage of the population. The values
from ICA are compared with the Pearson’s r coefficient to confirm the robustness of the
results. The aim is to facilitate the decision that more efforts should be concentrated in coping
with the most correlated types of mental disorders.

Pe3ome: [lcuxuunure 3a0o0nsBaHMs, HApUUAaHU OLIE PA3CTPOICTBA HA ICUXUYHOTO
3/lpaBe, C€ OTHACAT 0 LIUPOK CHEKTBHP OT ICUXUYHU CHCTOSIHUS — Pa3CTPOICTBAa, KOUTO
BIUSAT HAa HAaCTPOEHMETO, MUCIEHETO M NOBENECHUETO Ha XopaTa. [IcMXWYHHMTE CBhCTOSHUSA
BKJIIOYBAT IICUXMYHU pa3CTPOMCTBA M IICUXOCOLMAIHM YBPECKIAHUSA, KAaKTO W ApYyTHU
IICUXUYHU  CBCTOSIHUS, CBBP3aHM CbC  3HAYUTENECH  JUCTPEC, HApPYyIIECHUS BbB
(GYHKIIMOHMPAHETO WJIM PUCK OT caMoHapaHsBaHe. HacTosmara cratus ce gokycupa BbpXy
HaMHUPAHETO Ha 3aBHCHUMOCTH MEXy Hal-4eCTO CPEUIAHUTE BUAOBE IICHXUYHU Pa3CTPONCTBA
cpen HaceneHuero B bwiarapusi. Unerpkputepuanen ananus (ICA), kakTo M Kopenauus Ha
[TubpcbH M MHOKECTBEHa JIMHEWHA pErpecHsi ca MPHIOKEHH BbpPXY CHhOpaHHM NaHHU 3a
nepuoga 1990-2022 r. JlaHHUTE ca NpPEICTaBEHHM KaTO MPOLEHT OT HAaCEJIEHHUETO.
Croiinoctute or ICA ca cpaBHeHu ¢ koedwuienta r Ha [IubpchH, 32 Aa ce MOTBBPAU
HaJIeXKIHOCTTa Ha pe3ynaTarute. LlenTta e 1a ce ynecHM B3eMaHETO Ha pelIeHue, Kbie TpsOBa
Jla C€ CBhCPENOTOYAaT IOBEYE YCUIIMS BBPXY CIIPAaBSHETO C HaW-KOPEIUPAHUTE BUAOBE
TICUXWYHH PAa3CTPOICTBA.

15. Popov, S., InterCriteria Analysis Applied on E-commerce Customer Behavior, INIFSGN-
2024 -Twenty Second International Workshop on Intuitionistic Fuzzy Sets and
Generalized Nets Held on October 18, 2024 in Warsaw, Poland Lecture Notes in
Networks and Systems (In Press)

Abstract: This paper is focused on the survey on the use of information technology by
individuals for e-commerce in the European Union (27-countries) in the period 2016-2023. E-
commerce can be defined as the purchase of goods or services over the internet for private use
via any device from enterprises and private individuals. The characteristics of e-commerce in
the EU are presented in the current study and are analyzed by applying the InterCriteria
method. Two datasets are analyzed in order to find correlation in the customer behavior for
the aforementioned period. The first one includes the different age groups and the online
purchases while the second one is for the different countries (EU-27) and percentage of
population made online purchases. By performing the Inter-Criteria Analysis (ICrA) on the



datasets, dependencies can be found between the different countries and the age groups
concerning the e-commerce consumer behavior.

Pestome: Ta3um cratus e ¢QokycupaHa BBPXY MPOYUYBAHETO 3a M3MOJ3BAHETO Ha
MH(OPMALIMOHHHU TEXHOJOTHH OT (PU3UYECKH JIUIla 3a eJIeKTPOHHA ThproBus B EBponeiickus
cbt03 (27 pepkaBu) B nepuoaa 2016-2023 r. EnexTpoHHaTa THProBUS MOXKE Jla Ce OIpeIesn
KaTo 3aKylyBaHE Ha CTOKM HJIM YCIyTH Tpe3 MHTEPHET 3a JHMYHAa ymoTpeda dupe3 BCSKO
YCTPOUCTBO OT NPEANPHUATHS U YACTHHU JIMIA. XapaKTEPUCTUKUTE Ha EICKTPOHHATA ThPrOBUS
B EC ca mpencraBeHn B HAacCTOSALIOTO M3CIEABAHE W Ca aHAJTU3UPAHU Ype3 IMpHaraHe Ha
Merona InterCriteria Analysis. AHanmu3upanu ca JBa Habopa OT JaHHM, 3a J1a CE€ HaMepu
KOopenanusi B MOBEJACHUETO Ha KJIMEHTUTE 3a ropecrioMeHatusi nepuoi. [IbpBusT BKIIIOUBaA
pa3IMYHUTE BBH3PACTOBU TPYNH U OHJIAWH TMOKYIKHUTE, JI0KaTO BTOPHUST € 3a Pa3IUYHUTE
nepkaBu (EC-27) u mpoLEHTHT OT HACEICHHETO, W3BBLPIIMIO OHJIAWH TOKynku. Ypes
m3pbpmBaHe Ha InterCriteria Analysis (ICrA) BppXy HabopuTe OT AaHHU Morar aa OblIaT
OTKPUTH 3aBUCUMOCTH MEXIY Pa3IUYHUTE Tbp>KaBU M BB3PACTOBH I'PYNH MO OTHOLICHHUE HA
NOTPEOUTENICKOTO MOBEICHUE B €IIEKTPOHHATA THPTOBUSI.

16. D. Ivanova, S. Popov, V. Ivanova, Data Analysis Of The Silt Loading Influence On Cr,
Co, Ni, Cu, Zn, As, Cd And Pb In Burgas, Bulgaria, In Journal of Environmental
Protection and Ecology 26, No 1, 37-48 (2025), ISSN: 13115065

Abstract: It turns out that today we are exposed to some of the highest levels in human
history of heavy metals and metalloids, which are among the main causes of disease, aging
and even genetic defects. Scientists continue to research and study the mechanism by which
these high levels cause a toxic effect on living matter, but one thing is certain — the damage is
serious. The current research employs correlation and linear regression to assess the potential
association between road silt loading (SL) from direct measurements and heavy metal and
metalloid concentration analysed using an ICP MS model mass spectrometer Thermo
Scientific ICAP Q according to BDS EN ISO 16171:2016. Correlation quantifies the strength
and direction of any linear relationship, while regression establishes a mathematical model to
predict one variable based on the other. Both techniques are applicable under the assumption
of linearity between the variables. The results show that the r-Pearson for the pair SL-Cr (—
0.79) is highest, followed by SL-Zn (—0.77), SL-Ni (-0.72), SL-Cu (-0.55), SL-As (-0.51),
SL-Co (-0.47) and SL-Pb (—0.41). The SL-Cd pair is the least correlated (-0.17). For
Rsquared, the best results are again for the pairs: SL-Cr, SL-Zn and SL-Ni (above 0.50)
followed by the pairs SL-Cu, SL-As and SL-Co. And the worst result is for SL-Cd, SL-Pb
(below 0.20). The results from the non-linear correlation analysis (distance correlation and
Kendall’s tau) lead to the same conclusion for the above-mentioned pairs. The probabilistic
model selection methods show that the best fitted models are for the pairs SL-Cd, SL-Co and
SL-As.

Pe3rome: /IHec cMe M3T0KEHU HA €HU OT HAW-BHCOKWTE HHMBA B YOBEIIKATa UCTOPUS Ha
TEKKH METAJId U METAIOUIU, KOUTO Ca CPeJl OCHOBHHUTE NMPUYMHHU 3a OOJECTH, CTapeeHEe H
,Z[OpI/I TCHCTUYHHU ,Zleq)eKTI/I. yquI/ITe HpO,Z[’bJDKaBaT na u3cijieaBartr “ H3yanaT MCXaHU3Ma,
4ype3 KOHUTO Te3W BUCOKU HUBA MPUUMHSABAT TOKCHUEH e(EeKT BbPXY JKUBATa MaTepusi, HO €IHO



€ CUT'ypHO — IIETUTE ca cepro3Hu. Hacrosmoro uscieaBane U3noi3Ba Kopesianus 1 JIMHeHHa
perpecusi, 3a a OLICHM NOTEHIIMAJIHATA Bpbh3Ka MKy HaTOBapBaHETO OT MbTHA HaHOC (SL)
OT AUPEKTHU U3MEPBAHMS U KOHLIEHTPALUATA HAa TEKKU METaTd M METAJION]IU, aHATU3HpaHa ¢
nomotura Ha ICP MS monen cnekrpomersp Thermo Scientific ICAP Q cvrimacio BDS EN
ISO 16171:2016. Kopenauusta KOJMYECTBEHO OIpEAENs CHJIaTa M IIOCOKaTa Ha BCSKa
JMHEWHa BPb3Ka, JOKATO PErpecusaTa yCTaHOBsIBA MaTeMaTUYECKH MOJIEN 3a IPOrHO3UpaHe Ha
e/lHa MPOMEHJINBA Bb3 OCHOBA Ha Jpyrara. M nBeTe TEXHUKHU ca MPUIOKUMHU IIPU JOITyCKaHe
3a JIMHEHHOCT MEXIy NMpoMeHuBuTe. Pe3ynrature mokassart, uye r-Pearson 3a nBoiikara SL-
Cr (—0.79) e naii-Bucok, cneasan ot SL-Zn (—0.77), SL-Ni (—0.72), SL-Cu (-0.55), SL-As (-
0.51), SL-Co (—0.47) u SL-Pb (-0.41). [IBoiikara SL-Cd e nHaii-cnabo xopenupana (—0.17). 3a
R-squared, Haii-106pu pesynratu ca oTHOBO 3a Apoikute: SL-Cr, SL-Zn u SL-Ni (aan 0.50),
cinensanu ot aBoiikutTe SL-Cu, SL-As u SL-Co. A naii-nommwust pesynrar e 3a SL-Cd, SL-Pb
(mox 0.20). PesynTaTute OT HEMMHEIHNS KOPEIALIMOHEH aHAIU3 (KOpemalys Ha pa3CTOSIHUETO
u Tay Ha KeHObia) BOOAT A0 CHIIOTO 3aKIIOYEHHE 33 TOPECIIOMEHATUTE JIBOMKH.
BeposiTHOCTHUTE MeToAM 3a M300p Ha MOJENM IOKa3BaT, ye Hai-700pe ChOTBETCTBAILUTE
Monen ca 3a asorkute SL-Cd, SL-Co u SL-As.

17. D. Ivanova, S. Popov, V. Ivanova, Linear Regression Analysis And Correlation Between
The Intensity Of Motor Vehicles In 24 Hours And Cr, Ni, Cu, Zn, As, Cd, Pb And Co In
Silt Loading Of Burgas, Bulgaria, Journal of Environmental Protection and Ecology 26,
No 4, 1382—1390 (2025), ISSN: 13115065

Abstract: The relationship between heavy traffic in large settlements and diseases such as
lung cancer and asthma prompted us to analyse the relationship between car traffic and the
concentration of Cr, Ni, Cu, Zn, As, Cd, Pb and Co in silt loading of Burgas, Bulgaria. The
article establishes a direct relationship between car traffic and the elements Cr, Ni, Cu, Zn,
As, Cd, Pb and Co studied in silt loading by ICP MS. The best correlated pair is MV-As (r =
0.85). For this pair, the best fit is with R? = 0.73 followed by MV-Cr (0.45), MV-Cu (0.38),
MV-Ni (0.26), MV-Zn (0.19), MV-Cd (0.04), MV-Co (0.02) and MV-Pb (0.01). The degree
of correlation can be determined as high (MV-As), medium (MV-Cr, MV-Cu, MV-Zn and
MV-Ni), very weak (MV-Pb, MV-Co and MV-Cd).

Pe3rome: Bpb3kara Mexay Tpa@uKbT B TOJIEMHUTE HACEICHH MecTa U 3a00IsIBaHUS KaTo
pak Ha Oenust npo0 W acTMa MOATHUKBA Ja aHAM3UpPaMe Bph3KaTa MEXKIY aBTOMOOWITHUS
Tpaduk u koHueHrpanusara Ha Cr, Ni, Cu, Zn, As, Cd, Pb u Co B mpTHUS HaHOC B Tp. byprac,
bearapus. Cratusita ycraHOBSIBA MPsika Bph3Ka MEXKIYy aBTOMOOUITHUS TpaUK U €IEMEHTHUTE
Cr, Ni, Cu, Zn, As, Cd, Pb u Co, uscnenBanu B nmsTHUs HaHoc 4pe3 ICP MS. Haii-nobpe
KOpenupaHaTa 1Boiika e MV-As (r = 0.85). 3a Tasu 1Boiika Haii-1o6poTO ChOTBETCTBHE € ¢ R?
= 0.73, cnenanu ot MV-Cr (0.45), MV-Cu (0.38), MV-Ni (0.26), MV-Zn (0.19), MV-Cd
(0.04), MV-Co (0.02) u MV-Pb (0.01). CrenienTa Ha Kopenamus MOXe Ja ce OMpeIein KaTo
Bucoka (MV-As), cpenna (MV-Cr, MV-Cu, MV-Zn u MV-Ni), mHoro cna6a (MV-Pb, MV-
Co u MV-Cd).

18. Mavrov, D., Popov, S. (2026). Prediction of Solar Radiation From Weather Data Using
Intuitionistic and Regular Fuzzy Operations. In: De Tré, G., et al. Flexible Query



Answering Systems. FQAS 2025. Lecture Notes in Computer Science, vol 16119. Springer,
Cham., Print ISBN: 978-3-032-05606-1

Abstract: Solar radiation has become an important factor in our daily lives. Thus, its
prediction is essential for numerous sectors, including energy, agriculture, healthcare,
climatology, and aviation. This paper presents an advanced, hybrid approach combining
elements of fuzzy logic and intuitionistic fuzzy sets which will contribute to better handle
uncertainty, hesitation, and imprecise data, all of which are common issues in environmental
and meteorological forecasting. The real-world data, used for the testing the algorithm cover
the summer period of 2015 for the city of Burgas, Bulgaria.

Pe3tome: CipHYeBaTa paauaivs ce € TNpeBbpHAla BHB BaKEeH (AKTOp B HAIIETO
exxenHeBue. [Topagu ToBa HEMTHOTO IPOrHOZUPAHE € OT CHILECTBEHO 3HAYEHHE 32 MHOXKECTBO
CEKTOPH, BKIIIOUUTEIIHO €HEPreTrKa, CEJICKO CTOMAHCTBO, 3[PaBEOIa3BaHe, KIMMATOJIOTUS U
aBuanus. Tasu cratus TpeAcTaBs YCHBBPUICHCTBAH, XUOPUIEH MOJIXOA, KOMOWHHUpAILL
€JIEMEHTH Ha pa3MUTa JIOTUKA U NHTYULIMOHUCTKHA Pa3MUTH MHOKECTBA, KOWTO I1I€ TOIPUHECE
3a Mo-100po CcrpaBsHE ¢ HECUTYPHOCTTA, KOJIEOaHUsITa U HETOUHUTE JaHHHU, BCHYKH OT KOUTO
ca 4ecTO CpellaHu MpoOJIEeMH B €KOJOTUYHUTE U METEOPOJIOTMYHUTE MPOTrHO3U. JlaHHUTE OT
peasHus CBST, M3IOJI3BAHU 34 TECTBAHE HA allTOPUTHMa, 0OXBamaT jJeTHUs nepuoa Ha 2015 T.
3a rpan byprac, beirapus.

19. Bozveliev, B., Popov, S. (2025). Generalized Net Model of Adapting Systems for
Cybersecurity with Intuitionistic Fuzzy Estimations. In: Kahraman, C., et al. Intelligent
and Fuzzy Systems. INFUS 2025. Lecture Notes in Networks and Systems, vol 1529.
Springer, Cham., ISSN.: 23673370

Abstract: Nowadays, the complexity of cyberattacks has been evolving more and more.
Thus, older security systems are struggling to keep up. In this context, fuzzy logic provides an
effective way to handle uncertain and ambiguous data, making anomaly detection more
accurate and robust. In this research, a model of an adaptive cybersecurity system based on
fuzzy sets is proposed which dynamically assesses risks and classifies potential attacks.

Pe3ome: B nHEmHO Bpeme CIIOKHOCTTa Ha KHOepaTakuTe ce pa3BUBa BCE IOBEYE U
noseye. [lopagn ToBa mo-crapuTe CUCTEMH 3a CHUTYPHOCT Ce€ 3aTpyJHsBAT Jla Ce CIpPAaBAT C
ToBa. B TO3M KOHTEKCT, pa3MuTaTa JIOTUKA MPEJOCTaBs ePEeKTHBEH HAYMH 3a 00paboTKa Ha
HECUTYPHHU ¥ JIBYCMHUCIICHHM JaHHHU, KOETO IPaBU OTKPHBAHETO HA AHOMAIMU MO-TOYHO U
HaIeKIHO. B TOoBa wm3cienBaHe € TIpeUIOKEH MOAET Ha aJanTHBHA CHUCTEMa 3a
KHOepCcUrypHocT, 6a3upaHa Ha pa3MUTH MHOXECTBA, KOSITO THHAMHYHO OLICHSIBA PUCKOBETE U
KJIacu(UIMpa TOTCHIIUATHUTE aTaKH.

20. Popov, S., Petkov, T., Bureva, V., Program realization and visual simulation of K-means
cluster analysis, Assen Zlatarov University Annual, Vol. L, Book 1, 2021 Burgas 8010,
Bulgaria, ISSN 2603-3968, pp.85-88.

Abstarct: At its core, machine learning is simply a way of achieving artificial
intelligence. It is an application of the latter that enables systems to learn and advance based



on experience. K-means clustering is one of the simplest and most popular unsupervised
machine learning algorithms. MATLAB is used for the programming environment, and
random numbers were generated for the input data. The result is related to the formation of
the given number of clusters and the visual representation of the individual iterations during
the clustering process.

Pe3rome: B ocHoBara cu MamMHHOTO OOyuY€HUE € HAUMH 3a peajlu3upaHe Ha U3KYCTBEH
MHTENEKT. Ype3 Hero cucreMute Morar Aa ce oOydaBaT W Ja ce pa3BUBAaT Bb3 OCHOBa Ha
ornuta. K-means kiabcTepuzanusita € €IMH OT Hal-JIECHUTE U TOMYJSPHU AITOPUTMH 3a
MamuHHO 00y4eHue 6e3 yuntenr. MATLAB e n3non3Ban 3a mporpaMHa cpefa, a 3a BXOJHUTE
JAaHHU ca TeHepUpaHu CllydaiiHu yucna. Pe3ynTrarsT e cBbp3an ¢ GOpMUpPaHETO Ha 3343 CHUS
Opoii KITbCTEPU U BU3YATHOTO MPEACTABSIHE Ha OTACIHUTE UTEPALMU TI0 BpeMe Ha Ipoleca Ha
KIIbCTCPU3ALUA.

21. Popov, S., Petkov, T., Bureva, V., Probability modeling using logistic regression and
MapReduce, Prof. Dr. Assen Zlatarov University Annual, Vol. LI, Book 1, 2022, Burgas
8010, Bulgaria, ISSN 2603-3968, pp.43-45.

Abstract: As the amount of information available for data mining grows larger, the time
needed to train models on those huge volumes of data also grows longer. MapReduce
programming method is easily applicable to many different learning algorithms. Machine
learning is at the core of data analysis. Traditional machine learning algorithms speed up at a
time to fit the statistical query model on multicore components. MapReduce programming
model enables easy development of scalable parallel applications to process large clusters of
data. Therefore, when combined with logistic regression algorithm it can be very successfully
used for prediction analysis.

Pe3ome: C yBennyaBaHeTO Ha KOJIMYECTBOTO MHQOpMalHs, JOCThIIHA 32 M3BIMYAHE Ha
JaHHU, BPEMETO, HEOOX0JMMO 3a 00y4YeHHE Ha MOJETH BbPXY TE€3HM OTPOMHH 0OEMH JaHHHU,
CBIIO ce yBeandaBa. MeToabT Ha nporpamupane MapReduce e 1ecHO MpuiIoXuM KbM MHOTO
pa3NUYHU aNroOpuTMH 3a oOyueHHe. MammHHOTO OOy4deHHE € B OCHOBaTa Ha aHalu3a Ha
nanHuTe. TpaauIMOHHUTE aIrOPUTMHU 32 MAIIMHHO O0yUYEHHE C€ YCKOpsSIBAT C BPEMETO, 3a Ja
Ce BIUILAT B CTATUCTUYECKHS MOJIEI Ha 3asBKU BbPXY MHOTOSAPEHH KOMIIOHEHTH. MoJensT
Ha nporpamupane MapReduce mo3BosisiBa ecHO pazpaboTBaHe Ha MaladUpPyeMu TapajieTHu
IPUIIOKEHNs 3a 00pa0oTKa Ha ToleMH KIbCTepu OT aaHHHU. CrenoBarenHo, KOraTo ce
KOMOMHHUpA C QJIFOPUTBM 3a JIOTMUCTHYHA perpecus, TOM MOXKe Ja c€ H3IO0JI3Ba MHOIO
YCIEIIHO 32 IPOTHO3€EH aHaJIn3.

22. Popov, S., Multiple linear regression analysis on mental health disorders in Bulgaria,
Prof. Dr. Assen Zlatarov University Annual, Vol. LIII, Book 1, 2024, ISSN 2603-3968, pp.
33-36.

Abstract: Mental illness, also called mental health disorders, refers to a wide range of
mental health conditions or disorders that affect people’s mood, thinking and behaviour.
Mental health conditions include mental disorders and psychosocial disabilities as well as
other mental states associated with significant distress, impairment in functioning, or risk of



self-harm. The present paper focuses on finding dependencies between the most common
types of mental disorders among the population of Bulgaria. Multiple linear regression is
performed over the collected data for the period 1990-2022. The aim is to facilitate the
decision that more efforts should be concentrated in coping with the most correlated types of
mental disorders.

Pe3rome: Hacrosimara cratus ce ¢pokycupa BbpXy HAMUPAHETO HA 3aBUCHUMOCTH MEXKIY
Hail-yeCcTO CpElIaHUTE BHUJIOBE MCUXUYHU PA3CTPOMCTBA CpEJ HaceleHHEeTO Ha bbirapus.
W3BbpiieHa € MHOXKECTBEHA JIMHEHHA perpecus BbPXY ChOpaHHWTe JaHHH 3a nepuona 1990-
2022 1. PesynraTtuTe mNOKa3BaT 3aBUCHUMOCTHTE MEXIY pa3JIMUYHUTE BHMJIOBE IICUXUYHU
pa3CTpOMCTBA.

23. Popov, S., Generalized net model of expectation-maximization algorithm, Prof. Dr. Assen
Zlatarov University Annual, Vol. LIII, Book 1, 2024, ISSN 2603-3968, pp. 37-39.

Abstract: The Expectation-Maximization (EM) algorithm is a way to find maximum-
likelihood estimates for model parameters when your data is incomplete, has missing data
points, or has unobserved (hidden) latent variables. The algorithm process is presented in this
research with the usage of Generalized nets. The constructed Generalized net can be used for
describing and monitoring the parallel processes in the EM algorithm.

ANTOPUTHMBT 3a MaKcUMH3UpaHe Ha odakBaHusaTa (EM) e HaunH 3a HaMHpaHe Ha OICHKU C
MaKCHMajHa BEPOSITHOCT 3a IapaMeTPUTE Ha MOJIeNa, KOraTo JaHHUTE Ca HEIbIHM, JIUIICBAT
TOYKM OT JaHHU WJIM UMa HeHaOJtoJaBaHH (CKpUTH) JIATEHTHU NpoMeHauBH. [IpomnechT Ha
arOpUThMa € TPEACTaBeH B TOBA H3CJIEIBAHE C H3IMOJI3BAHETO Ha OOOOLICHH MPEXKH.
Konctpynpanara o0o0mieHa Mpeka MOXKe J1a ce M3I0J3Ba 3a OMHMCAaHUE M HAONIOJCHHE Ha
napanenHure npouecu B EM anroputbma.

24. Popov, S., Generalized Net Model of Naive Bayes Algorithm, Industrial Technologies,
Vol. 12 (1) 2025, ISSN 1314-9911, p.7-11.

Absract:The Naive Bayes (NB) algorithm, rooted in Bayes' theorem, is a fundamental
tool for classification tasks in machine learning, particularly effective for high-dimensional
datasets like those encountered in text classification. Common applications include sentiment
analysis, news categorization, and spam detection. The algorithm’s process is presented in the
current research with the usage of Generalized nets. The constructed Generalized net can be
used for describing and monitoring the parallel processes in the NB algorithm.

Pe3iome:Naive Bayes (NB) ce ocHoBaBa Ha TeopemaTta Ha baiiec u ¢ pyHmameHTaneH
WHCTPYMEHT 3a 3aJa4dl Mo Kiacu(ukanus B MAIMHHOTO 00y4deHHE, 0COOEHO e(DEKTHUBEH 3a
MHOTOMEPHHU HaOOpH OT JaHHH, KaTO TE3H, CPEUIaHd NpU KiIacu(uKamusaTa Ha TekcT. Yecto
CpellaH! TPHUJIOKCHUS BKIIIOYBAT aHAJIN3 HAa HACTPOCHUSATA, KATErOpH3alluds Ha HOBHUHHU U
OTKpuBaHe Ha craM. [IporechT Ha aIropuUThMa € NPEACTaBEH B HACTOALIOTO M3CIIEIABAHE C
U3I0NI3BaHeTO Ha 0000meHu wmpexu. KoHcTpynpanata o0oOlneHa Mpeka MOXe Ja ce
M3II0JI3BA 32 ONKCAHKE U HAOJIIO/ICHHE Ha MapajiesiHuTe rnporecu B NB anropurbsma.



25. Popov, S., Predicting Solar Radiation Through Machine Learning, Industrial
Technologies, Vol. 12 (1) 2025, ISSN 1314-9911, p.11-14.

Abstract:Solar radiation, comprising the entire spectrum of electromagnetic energy
emitted by the sun, serves as the primary input for solar energy technologies. The technical
feasibility and economic viability of these technologies are inherently linked to the local solar
resource characteristics, such as irradiance levels and solar insolation patterns. The amount of
solar radiation depends on different factors such as temperature, humidity, atmospheric
pressure, wind speed, wind direction. In the current research, all these parameters are taken
into account in order to build a predictive model of the amount of solar radiation using
machine learning.

Pe3ome: CrnpHueBaTa paauanusi, oOXBallamia LEIHs CIEKTbp OT eJeKTPOMarHUTHA
€HEPIrHUsl, U3JIbYBAaHA OT CIBHIETO, CIIY’KU KaTO OCHOBEH BXOJI 3a TEXHOJIOTMHUTE 3a CI'bHYEBA
eHeprusi. TexHHYecKaTa OCBHIIECTBUMOCT UM HMKOHOMHYECKAaTa >KM3HECHOCOOHOCT Ha Te3U
TEXHOJIOTMH Ca HEPa3pUBHO CBBP3aHU C XapaKTEPUCTHUKUTE HA MECTHUTE CIIBHUYEBHU PECYPCH,
KaTo HUBa Ha OONBbUBAHE M MOJENIM Ha CiabHUEBAa MHconanug. KoauuecTBOTO ciabHUEBa
paavanys 3aBUCH OT pa3iM4HU (aKTOpH KaTo TeMIleparypa, BIaXHOCT, aTMochepHO
HaJIsITaHe, CKOPOCT Ha BTHpa, IIOCOKAa Ha BATHbpPA. B HAcTOALIOTO M3cienBaHE BCUUKH TE3U
IapaMeTpu ce€ B3eMaT NpeBUI, 3a Ja C€ W3rpaad IMPOTHO3EH MOJE] Ha KOJIMYECTBOTO
CI'bHUEBA paJiMalus C MOMOIITA Ha MAIIMHHO 00yUYeHHE.
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