CTAHOBHUIIE

10 KOHKYPC 32 3a€MaHe Ha aKaJeMU4Ha JIbXHOCT ,,JOLIEHT
npodecroHanHo Hanpasienue 4.6 Mapopmaruka 1 KOMOIOTbPHH HAYKH,
HayyHa crnienuanHocT Mudopmaruka
o0siBer B /1B Opoit 30 / 27-03-2026 1. 3a karenpa ,,Iundopmaruka“,
OIIMU, Texunueckn yauBepcuter-Codust
C KaHaujat Ti. ac. 1-p urxk. UBan CtossnoB IBaHOB

H3roreuia cranosuineTo: npod. 11 unx. [llinamenka UBanosa boposcka

1. OO0mwu moJio:keHUus1 M GMorpapuuHu TaHHU

EnunctBenust kanguaar B KoHKypca MBan CrossHoB MBaHOB € mpeicTaBWsl JaHHU 32
3aBBpIIEHAa MarucTbpcka crerneH mnpe3 1998r. mo chnenmamHocT MaIMHOCTPOUTETHH
TEXHOJIOTUH U MIPOU3BOJICTBEHA TEXHUKA, MalllMHHO-TEXHONIOTH4YeH (akynreT Ha TexHuuecku
yauBepcuteT — Codust. B nepuona 1999-2004r. e penosen nokropant B TY-Codust, kaTo mpe3
2015r. 3amuraBa nucepramnus Ha TeMa MEXAHU3MU HA PASEJMHUTEJIN — AHAJIN3,
CUHTE3 U OIITUMUN3ALMS, kaTo nmoinyyaBa oOpa3oBaTesiHaTa U Hay4yHa CTEMEH ,,IOKTOP®,
HAYYHO  HAIIPABJIEHUE 5.1 MAIIMHO HWHXEHEPCTBO, HAVYHA
CIHELIUAJIHOCT ,»TEOPU S HA MEXAHU3MUTE, MAIIUHUTE nu
ABTOMATHUYHUTE JIMHUM®. Ot 2006 mo 2008r. paboTH KaTO TEXHUYECKH PHKOBOJIUTEI
B Ecoenergy ltd, Codust. B mepuona 2008-2019r. e acucrent no marematrka B YHCC. Ot 2017
no 2024r. e umkenep mo MU B Lazykey. Ot 2024r. mo cera € riaBeH aCHCTEHT IO
Wudopmaruka BB PIIMU, TY-Codus.

2. OOuI0 onucaHue HA MPeACTABEHUTE MAaTEPHAJIH

B xadecTBOTO Ha XaOWJIMTAIIMOHEH TPYJ 1. ac. A-p uHxk. MBan CrossHoB VIBaHOB mpecTaBs
neTr myOnukanuu, uHAaekcupanu B Scopus, SJR wHmekc u 2 - Q3 u 1 - Q4, xakro u 10
nyOIMKalMU U3BBH TE3H, 3aMECTBAILM XaOUIUTALMOHHUS TPY/, OT KOUTO 5 ca B SCOPUS.

[Ipuemar ce 3a penensupane 15 6post HayuHu myOnukanuu, ot kouto 10 B n3nanus B Scopus,
BaJIMJIHU 3a 06JacT 4.6, KOUTO ca U3BBH JUcepTaLuATa 32 00pa3oBaTeIHaTa U HayyHa CTEIeH
,JJOKTOp*. Bcnuku npencraBeHn HayyHU MyOJIMKalMK ca B CbaBTOPCTBO. [IpencraBenu ca u 5
nateHTa. Hanuue ca qanHu 3a 22 nuTHpaHus Ha HAyYHUTE MyOIMKaluy Ha KaHau1aTa.

OmHOCHO u3nvIHeHUe Ha MUHUMATHUMe U3UCKBAHUS NO 2PYNU NOKA3ameu 3d aKkaoemuyHama
onvoicHocm ,, 0oyeHnm*, sanodcenu 6 Ilpasunnuxa 3a ycrosusma u peda Ha 3aeMaue Ha
akademuynu onvoicnocmu 8 TY-Cogusa (akmyanuzayus kom 20.11.2025 2.)

Or npeaocTraBcHara I/IH(l)OpMaI_[I/I}I 3da HAYKOMCTPHUYHUTEC ITOKA3ATCJIIU € BUJHO, Y€ MUHUMAJTHUTC
HU3UCKBAHHUA 3a I'PYIIUTC IMOKA3aTCJIM Ca MOKPUTH W HAAXBBPJIAT MUHUMAIHUTC H3HCKYCMU
TaKHBa.



I'pyna ot Coabpakanue Jlouent Jouent

NOKA3aATe]H H3HCKYEeMH HATPYNAHH
A ITokasaren | 50 50

b ITokasaresn 2 E -

B [Tokasaren 3 win 4 100 162

I Cyma nokasarenure or S g0 10 200 269

pi | Cyma ot ToukuTe 1o nokasares 11 50 88

E Cyma or nokaszareau ot 12 g0 20 - 6.67

Bpoii Toukn no nokasaren E13
Cyma ot nokasareaure E19 u E20
Cyma o1 TOuKHMTE 110 nokasaresn 21 30 30

'3

3. O0ma xapaKTepuCTHKA HAa HAYYHO-H3CJIEI0BATEJICKATA M HAYYHO-NIPUJIOKHATA
JAeHOCT HA KaHAUAATa

N3cnenBanusita ca HacOYEHU KbM pa3pabOTBaHE M MpHJIaraHe Ha METOJIM OT MAIIMHHOTO
oOydeHue, KOMIIOTHPHOTO 3pEHHE, aBTOHOMHHUTE POOOTHM3MpAHU CHUCTEMH M aHalM3a Ha
TPaHCIOPTHHU MPOIIECH, KaTo ce (POKycHpaT BrpXy 00paboTKaTa ¥ aHAJIM3a Ha IaHHU OT peajHa,
JTMHAMHYHA U c1abo cTpyKTypHpaHa cpena. OCHOBHATA 1EN € U3TPaKJaHETO Ha MHTETPUpPaHU
pelIeHus, IPU KOUTO JaHHUTE ce TpaHC(HOopMHUpaT MOCIeI0BATENHO B HH(OpMAIIUs, 3HAHUS U
MIPOAKTUBHH PEIICHUSI.

OCHOBHHAT HHTCPEC € HACOYCH KbM AIrpOTCXHOJOIHYHUTC IIPUIOKCHUA, HN3HCKBAIHU
CIICHUAIIN3UPAHA Ha6op1/1 OT BU3YAJIHU JAHHUW, U3BJICUCHU OT I/I306pa)KCHI/I$I BBB BHJCO3aIIMCH
B CCTCCTBCHHU I10JICBH YCJIOBUA.

[TpunaraT ce CbBpeMEHHU METO/IM Ha KOMIIIOTBPHOTO 3pEHHE, TBIOOKH HEBPOHHU MPEXKH, 32
OTKpUBaHe U Kiacudukanus Ha o0ekTH. OCcOOCHO BHUMAHUE CE OTJEIS HA ajanTtaiusara Ha
TE3HU MOICIIU KbM CHGIII/I(l)I/I'-IHI/ITe YCJIOBUA Ha pCalHaTa CpC/d, KAKTO U Ha OCUT'YPABAaHC HaA
BBH3MOXKHOCT 3a paboTa B peaiHO BpeMe.

Pazpa0OoTBaHe Ha METOIU 32 U3TPAKIAHETO HA CUCTEMH 32 aBTOHOMHO YIIPaBJIEHUE, IPU KOUTO
pe3yaTaTuTe OT aHAJIM3a C€ M3IOJI3BAT KAaTO BXOJ 3@ B3€MaHE Ha pelleHHs. B To3u KOHTEKCT
BHU3yaJHaTa M CEH30pHaTa HMHQOpMAIMs Ce€ HHTETpUpaT B YIpaBiIsABaIld AJITOPUTMHU 3a
MOOUITHU POOOTH3UPAHH TUIATHOPMHU, KOUTO pealnu3upar KOHKPETHU JEHCTBYS B peajlHa cpe/a.

4, Y4yeOHO-TIpenogaBaTecKa qeHHOCT

KangunatsT mpenoctaBs MaHHU 3a MpENojaBaTelCcKa AEHHOCT B Karenpa MaTeMaThudecKd
a"anu3 u qudepenuuanau ypasaenust ®IIMU, TY-Codust 3a yuebnata 2024/2025r. 3a aekuuu
no JluckpeTHu cTpykTypu, Maremaruka | u Marematuka 1.



5. OCHOBHHY HAy4YHM, HAYYHO-TIPHJIOKHU M NPUJIOKHHM IPHUHOCH

Karo Hay4Hu npuHOCU OLICHSIBAM.

>

METO/I 33 U3rpaXkIaHe Ha CTATHCTUYECKH HA0OP OT JaHHU 4Ype3 arperupane Ha bounding
box uHbopMaIKs 1 U300 Ha MPEICTABUTEIHH XapaKTEPUCTUKH 32 OOCKTHUTE;
METOIOJIOTHS 32 YIPaBJICHHE HA aBTOHOMEH arpopo0O0T 3a YHUIIIOKaBaHE Ha TUICBEIIH,
0a3upaHa Ha WHTErpanys HAa KOMIIOTBPHO 3PEHHUE, CCH30PHHU JIaHHH U W3KYCTBEH
WUHTEIICKT;

Mozen 3a cenzopeH cunre3 (IoT, METeopoIOornyHu M MOYBEHU JIaHHHU), MTOATIOMArar|
aJIanTUBHUS N300p HA peXUM Ha paboTa Ha poOOTa;

XUOPHUICH MOJISN 3a MPOTHO3UPAHE HA TOBAPHU JKEJIC30IbTHU MPEBO3U, KOMOMHHPAII
knacudukanuone ananu3 1 HGBR;

MOJTyJTHA apXUTEKTypa Ha CHCTEMAaTa, BKIIFOYBAIla poOOT, H3ITbJIHUTEIICH MEXaHU3bM H
o0auHa nHGpPACTPYKTypa 3a 00paboTka 1 0OMEH Ha JIaHHHU.

Karo HAYYHO-NPUTIOINHCHU RPDUHOCU OLICHSBAM.

>

noxo/1, 6a3upaH Ha MAITUHHO OOYYCHHE U KOMITIOTHPHO 3PEHHUE, 32 aBTOMATHU3HPAHO
cbOMpaHe Ha CTATUCTHYECKH JTAHHM 32 3€JICHYYLIM H TUICBEJH B 3€MEACIICKH TUIONIH;
WHTETPUPAH TOJXO0JI 32 MPEIHM3HO 3eMEe/IeNIne, ChUeTaBalll JICTEKIUS B PEaTHO BpeMe
(YOLOVS) u npocnensBane (SORT) 3a ananu3 Ha 3eMeIeJICKU KyJITYpHU U TLIEBETH.
MI0JTXO0/1 32 yIpaBJICHUE Ha MOOHJICH arpopo0OT 3a YHHIIIO)KAaBaHE Ha TUICBEIIU, Oa3upaH
Ha JIETEKIIMS U TIPOCIIeiBaHe Ha 00EKTH Upe3 AbI00KO o0yueHue;

QITOPUTHM 3a MPOCIEAsIBaHE, KOWTO OCUTYpsiBa YHUKaTHA HICHTH(PHUKAIUS Ha
00EKTHTE U TOJIIIoMara yrpaBJICHAETO Ha KpaiHusI H3TBJIHUTEI Ha poOoTa. ;

NMoaXoa 3a TpaHchOpMHUpaHE HAa BPEMEBH pEIOBE B PETPECHOHEH MpodieMm,
MO3BOJISIBAII M3IOJI3BAHETO HA ChBPEMEHHH ML anroputMu BBPXY CTPYKTypHUpaHHU
JaHHM;

QITOPUTMHU 32 aBTOMAaTHU3WpaHa o0paboTka Ha JaHHM W KJIacHUQUKalus Ha
MaTepuaInTe 4Ype3 eIHONMapaMeTPUUYHH U MHOTOMAPAMETPUYHH CTATUCTUYECKH
OIICHKH,

QITOPUTHM 3a yMpaBJeHHe ¢ 0OpaTHa BPH3Ka, OCUTYpPSBAIll aJAalTUBEH KOHTPOJ Ha
JBJIOOYMHATA HA aepUpaHe IMPH TPOMEHSIIN Ce TIOYBEHHU YCIOBHS.

Karo RPUIONHCHU BPUHOCU OLICHABAM BepI/I(I)I/ILII/IpaHCTO " BAJIMIUPAHCTO HA MPCIIIOKCHUTC
MCTOIH, IMOAXO0AU, MOJCIN U AJITOPUTMH.



3AKVIIOYEHUE

AHanu3bT HA 3HAYUMOCTTA HA MPUHOCUTE B HAYYHHUTE TPYJOBE HA KaHAMATa U OI[CHKATa Ha
HAyKOMETPUYHUTE I[IOKa3aTead II0Ka3BaT, 4Ye KaHIUAAThT YAOBJIETBOPSBA HAIIBIHO
M3UCKBAaHUSATA U KPUTEPUUTE 32 3a€MaHe Ha aKaJeMUYHATA JUTHKHOCT ,,IOICHT , 3aJI0)KEHU B
3akoHa 3a pa3BUTUETO Ha akaJeMUyHus cbcTaB B PemyOnuka buiarapus u IlpaBunmnuka 3a
yCIIOBUSITA U pejla HA 3aeMaHe Ha akaJleMUIHH JIkKHOCTH B TY-Codus (akryanusamnus KbM
20.11.2025r.). B»3 ocHoBa Ha aHanmW3a Ha NPEACTABCHUTE HAYYHU TPYIOBE, TIXHATA
3HAYUMOCT, CHABPKAINIUTE C€ B TSIX HAyYHU, HAYYHO-TIPWIOKHH WM TPWIOKHH MPUHOCH,
HaMUpaM 32 OCHOBATENIHO U YOeJeHO Ja Mpeioka Ha yBaxkaemoTo HayuHo xypw, ri1. ac. a-p
umk. UBan CrosnoB MBaHoB na Obje u30paH J1a 3aeMe akaJeMUYHATa JIBXKHOCT ,,JOLIEHT B
Ob6nact Ha Bucmie o6OpasoBanue 4. Ilpuponnum Hayku, MaTemMatuka H HHQPOpPMATHKA,
[Mpodecnonanno nHanpasnenue 4.6. MapopmaTrka 1 KOMIIOTHPHHA HAYKH, IO CIEITHATTHOCTTA
Nudopmaruka, B kareapa Uudopmaruka, ®IIMU, TY-Codus.

19.08.2026r., Codus

M3rotBun oT3uBa: ... ...



REVIEW
competition for the academic position of "Associate Professor"
Professional direction 4.6 Informatics and computer sciences,
Scientific specialty Informatics
Announced in the State Gazette no. 30 / 27-03-2026
with candidate Chief Assistant Professor Ivan Stoyanov Ivanov, PhD

Reviewer: Prof. DSc Plamenka lvanova Borovska
1. General and biographical data

The only candidate in the competition, Ivan Stoyanov lvanov, has presented data on a
completed master's degree in 1998 in Mechanical Engineering Technologies and Production
Equipment, Faculty of Mechanical Engineering of the Technical University - Sofia. In the
period 1999-2004, he was a full-time doctoral student at the Technical University of Sofia, and
in 2015, he defended a dissertation on the topic of DISCONNECTOR MECHANISMS -
ANALYSIS, SYNTHESIS AND OPTIMIZATION, receiving the educational and scientific
degree "doctor”, SCIENTIFIC DIRECTION 5.1 MECHANICAL ENGINEERING,
SCIENTIFIC SPECIALTY "THEORY OF MECHANISMS, MACHINES AND
AUTOMATED LINES". From 2006 to 2008, he worked as a technical manager at Ecoenergy
Itd, Sofia. In the period 2008-2019, he was an assistant professor of mathematics at the
University of National and World Economy. From 2017 to 2024. he is an Al engineer at
Lazykey. From 2024. until now he is a senior assistant professor in Informatics at the Faculty
of Information Technology, Technical University of Sofia.

2. General description of the presented materials

As a habilitation thesis, Senior Assistant Professor Dr. Eng. lvan Stoyanov lvanov presents five
publications indexed in Scopus, SJR index and 2 - Q3 and 1 - Q4, as well as 10 publications
outside those replacing the habilitation thesis, of which 5 are in Scopus.

15 scientific publications are accepted for review, of which 10 in Scopus editions, valid for area
4.6, which are outside the dissertation for the educational and scientific degree "doctor”. All
submitted scientific publications are co-authored. 5 patents are also presented. There are data
for 22 citations of the candidate's scientific publications.

Regarding the fulfillment of the minimum requirements by groups of indicators for the
academic position "associate professor”, set out in the Regulations on the terms and conditions
of holding academic positions at TU-Sofia (updated as of 20.11.2025)

From the information provided on the scientometric indicators, it is evident that the minimum
requirements for the groups of indicators are met and exceed the minimum required ones.

Group of Content Required Achieved by
indicators (marks) the candidate
(marks)

A Indicator 1 50 50

B Indicator 2 - -

C Indicator 3 or 4 100 162

D Sum of marks 200 269

Indicators 5 to 10




E Sum of marks indicator 11 50 88

F Sum of marks - 6.67
Indicators 12 to 20

J Sum of marks indicator 21 30 30

3. General characteristics of the scientific-research and scientific-applied
activity of the candidate

The research is aimed at developing and applying methods from machine learning, computer
vision, autonomous robotic systems and transport process analysis, focusing on the processing
and analysis of data from real, dynamic and poorly structured environments. The main goal is
to build integrated solutions in which data is consistently transformed into information,
knowledge and proactive solutions.

The main interest is focused on agro-technological applications requiring specialized sets of
visual data extracted from images in video recordings in natural field conditions.

Modern methods of computer vision, deep neural networks, for object detection and
classification are applied. Particular attention is paid to the adaptation of these models to the
specific conditions of the real environment, as well as to ensuring the possibility of working in
real time.

Development of methods for building autonomous control systems, in which the results of the
analysis are used as input for decision-making. In this context, visual and sensory information
are integrated into control algorithms for mobile robotic platforms that implement specific
actions in a real environment.

4. Assessment of the candidate's pedagogical training and activity

The candidate provides data on teaching activities in the Department of Mathematical
Analysis and Differential Equations, FPMI, TU-Sofia for the academic year 2024/2025 for
lectures on Discrete Structures, Mathematics | and Mathematics II.

5. Basic scientific, scientific-applied and applied contributions
As scientific contributions, | appreciate:

» amethod for building a statistical data set by aggregating bounding box information
and selecting representative features for objects;

a methodology for controlling an autonomous agricultural robot for weed control,
based on the integration of computer vision, sensor data and artificial intelligence;

a sensor synthesis model (10T, meteorological and soil data), supporting the adaptive
selection of the robot's operating mode;

a hybrid model for forecasting freight rail transport, combining classification analysis
and HGBR;

a modular architecture of the system, including a robot, an actuator and a cloud
infrastructure for data processing and exchange.

YV V VYV V



As scientific and applied contributions, | appreciate:

>

>

>

approach based on machine learning and computer vision for automated collection of
statistical data on vegetables and weeds in agricultural areas;

integrated approach for precision agriculture, combining real-time detection
(YOLOV5) and tracking (SORT) for analysis of agricultural crops and weeds.;
approach for controlling a mobile agrorobot for weed control, based on detection and
tracking of objects through deep learning;

a tracking algorithm that provides unique identification of objects and supports the
management of the final robot performer.;

approach for transforming time series into a regression problem, allowing the use of
modern ML algorithms on structured data;

algorithms for automated data processing and classification of materials through
single-parameter and multi-parameter statistical evaluations;

a feedback control algorithm that provides adaptive control of aeration depth under
changing soil conditions.

As applied contributions, | appreciate the verification and validation of the proposed methods,
approaches, models, and algorithms.

CONCLUSION

The analysis of the significance of the contributions in the candidate's scientific works and the
assessment of the scientometric indicators show that the candidate fully satisfies the
requirements and criteria for occupying the academic position of "associate professor”, set out
in the Act on the Development of the Academic Staff in the Republic of Bulgaria and the
Regulations on the Terms and Procedure for Occupying Academic Positions at TU-Sofia
(updated as of 20.11.2025). Based on the analysis of the submitted scientific works, their
significance, the scientific, scientifically applied and applied contributions contained in them, I
find it reasonable and convincing to propose to the esteemed Scientific Jury, Chief Asst. Dr.
Eng. Ivan Stoyanov Ivanov to be elected to occupy the academic position of "associate
professor™ in the Field of Higher Education 4. Natural Sciences, Mathematics and Informatics,
Professional Direction 4.6. Informatics and Computer Science, in the specialty of Informatics,
in the Department of Informatics, FPMI, TU-Sofia.

August 19", 2026, Sofia



