PE3IOMETA HA ITYBJIUKALIUUTE
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IpeJICTaBeHa 3a ydacTUEe B KOHKYpPC 3a 3a€MaH€ Ha aKaJeMUYHAaTa [UIbKHOCT
Lhpodecop”, B oOiact Ha BHCHIETO oOpa3oBaHue S. TexHUYeCKH HayKH,
npodecroHanHO HampapieHue 5.2. EnexkTpoTexHHKa, elIeKTPOHUKAa W aBTOMAaTHKA,
HayyHa CHElHaTHOCT ,,ABTOMAaTH3UPAHU CHCTEMHU 3a 00paboTka Ha WHpOpMaLUS U
ynpasjeHue (HOBEKOMAILIMHHU CUCTEMH )

HAYYHHU MOHOI'PADUH

[b2.1] 3. Xy6eHnoBa, CucmemHo-uHhopmayuonern anaiu3 Ha YO8ewKus Gakmop 6 ClOoNCHU
mexHudecku cucmemu, Monorpadus, YU ,,Cs. Knument Oxpuncku”, Codus, 2021,
255 ctp., ISBN 978-954-07-5256-3

Pe3lome: B Hacrosimata moHorpadus € HampaBeH aHa M3 Ha IMOAXOJUTE 33 MOJEIHMpaHE Ha
yoBemikusa (Qaxtop. CucrtemMaTH3upaHu M aHAJIM3UPAHU Ca METOAOJIOTMYHUTE MpoOIeMu U
MOJXO/M 32 MOJAETHpPAHEe W OLEHKA HAa YOBEIIKHUA (DAKTOp B CIONKHHUTE TEXHHUYECKH CHCTEMHU.
Pasrienanu ca Bb3MOXKHUTE aNTepHATUBU Ha €BOJIOIUATA HA MOHITHETO ,,YOBEIIKH (PakTop” B
NEePCIEeKTUBHUTE MH(OPMALIMOHHU TeXHONoruu. @opmupaHa € CTpyKTypa Ha OpraHu3alioHHO-
TEXHHYECKa cHcTeMa Ha Oe3MHUIIOTeH aBUAIIMOHEH KOMILIEKC, KaTO CJI0KHA epraTU4Ha CHCTEeMa,
KOSITO BKJIFOUBA MOI00pa M 00YYEHUETO HA ONEepaTOpy Ha OC3MUIIOTHY JICTATEIHU allapary..

Omnpenenenu ca (GyHKIIMOHATHO-CTPYKTYPHUTE H3HCKBaHUS KbM cucrtemara ,,JIITJIA-
onepatop”. IlokazaHo u 000CHOBAHO €, 4Ye €PESKTUBHOCTTA HA pasIiIeKIaHaTa CUCTEMA B TOJIsiMa
CTEMEH 3aBUCU OT WHAMBHIYAIHUTE KOTHUTUBHU crocoOHocTH Ha YO mpu BB3OpUITHE HA
uHpopmanusTa. Pasrieganute B MoHOTpadusTa CbBPEMEHHH MPOLIECH HA 00YYEeHHE Ce ONMUpaT
Ha MOHATUETO KOTHUTHBHA 00pa3oBaTeIHa TEXHOJIOTHS, CBbp3aHa C 11€J€HaCOYCHO YIpaBJeHUe
Ha KOTHUTHBHUTE (YHKUMHM Ha oOydaeMusi oreparop, TakMBa KaTo IIaMeT, BHHMaHUE,
IICUXOMOTOPHA KOOpJAMHAIMs, MHUCIEHEe, OopueHTauus M Jp. Karo KOrHMTHMBEH MOAXO0I 3a
uscnenBane Ha aerHocTtTa Ha YO ca neduHupanu 0a30BU MOHATHUS 3a MeHTaJIHU Moaenu (MM),
4ype3 KOUTO Ce M3CIIe[Ba CMUCIIOBaTa TpaHCpopManus Ha WH(pOpMAIMITa U KOUTO Morar jJa ce
NpWIOKAT Mpu (popManu3UpaHe CTPYKTypaTa Ha omeparopckara JAEWHOCT MpU oOydyeHHe Ha
TPEHAXKOPH.

B moHorpagusiTa e pasrienas noaxos 3a alrfOPUTMHYHO ONKcaHue Ha AeitHoctTa Ha YO,
Chb3/1aBalll BB3MOXKHOCT Jla C€ MOJENUpaT IeJIeHaCOYeHUTe JEHCTBHS Ha omepaTopa,
H3IIbJIHABAHU I10 IMpaBHJId, CbOTBCTCTBAIIMW HAa MHCTPYKIHUUTEC, HAIIPUMEP IIPU IOJIET HA BJIA.
CuHTe3upaH € UMUTALMOHEH MOJIENl Ha omepaTopcka AelHocT Ha Oa3a mpexure Ha [letpu 3a
OTNHMCaHUE Ha TOCIEOBATEIIHOCTTA OT JEHCTBUSATA (OTEPALMHUTE), U3BBPIIBAHU OT OINEpaTopa,
KOIMTO MO3BOJIsIBA /1a C€ OTPA3AT Pa3IMUHU CbOUTHS U POJIM 3a OllepaTropa — yMopa, HEJOCTUT Ha
BpeMe, a 3a 00eKTa Ha ympaBieHHEe — TEXHUYECKH MapaMeTpH, aBapuu, KakTO U 3a ChOUTUS B
OKOJIHAaTa cpefa.

PabGoTtnaTa cpena 3a ympasienue Ha BJIA e cunHO AMHAMUYHA W TOCTaBs CHEIU(DUIHU
U3MCKBAaHUS KbM ONEPATOPUTE Ha — Aa pabOTAT NPOABIKUTEHO BpEME ITPH IMOCTOSTHHO ThPCEHE
Ha uHboOpMalus 3a CHUTyallMsiTa Ha IOJeTa, KaTo OT HEro ce oOdvakBa Obp3a OIEHKa Ha
CUTYyalluuTe, U300p Ha CTpATEeTHH 3a YIpPaBJICHHE W B3eMaHE Ha ONTHMAJIHU pelieHus B Obp30
nmpoMeHsIa ce cpena. M3nonssanu ca oxynorpadckure meroau (Eye Tracking) 3a n3ydaBane Ha
NPaBUIHOTO pAa3NpesielieHne Ha 3pUTEIHOTO BHMMaHUE Ha omeparopu-nmiotd Ha BJIA B
npoueca Ha oOydyeHue Ha TpeHaxop npu cumynanus Ha ympasienue Ha JIIJIA. [Iposeneno e
NWIOTHO M3CJIe/IBaHE C U3IIOJI3BAHETO Ha 1B BHJIA aii-TPEeKepH — MOOMJICH U CTallMOHAPEH.



[['7.1] Getsov P., T. Tsvetkov, G. Sotirov, I. Nacheva, Z. Hubenova, M. Doneva, P.
Metodieva, Application of Cryotechnology in the Creation of Space Foods for Crews
Working in Extreme Conditions, Journal Aerospace Research in Bulgaria, Volume
32/2020, cmp. 192-208, Sofia, ISSN 1313-0927

Abstract: The article presents the achievements in the field of cryobiology and is related to the
work for ESA project. Space food is a variety of food products specially formulated and
processed for space flight use. Food should meet specific requirements to ensure balanced
nutrition for those working in extreme conditions while being easily and safely stored, prepared
and consumed in low gravity environments. It is reviewed domestic and foreign market for space
foods and defined requirements to astronauts; for other users: military; extreme professions;
extreme sports, for hospitals and children gardens. There are summarizes the nutritional
requirements for all mentioned above group users of space foods. There is shown Bulgarian
experience in research and development of space foods and comparison of the Bulgarian Space
Menu.

[I'7.2] Hubenova Z., K. Metodiev, S. Dimitrova, L. Alexiev, Usage of Eye Tracker
Technology in Examining Attention Distribution of Operators of Unmanned Aerial
Vehicles, Journal Aerospace Research in Bulgaria, Volume 33, 2021, Sofia, ISSN
1313-0927

Abstract: This article proposes yet another approach towards looking into causes for attention
distribution of an operator of unmanned aerial vehicle. During examination, the operator is being
tested at dedicated flight simulator while data are gathered and visualized through a mobile eye
tracker. Two work stages are considered sequentially, i.e. building a geometric 2D
transformation of region of interest (homography) within an image, and overlaying a dynamic
heatmap as well. In the former stage, spontaneous movements of the operator’s head, recorded
by the video, are eliminated thus enabling the operator to use the mobile eye tracker instead of a
desktop-based one. During the latter stage, the distribution of operator’s attention over time is
displayed.

In order to implement the current research, a source code has been developed in C++ for some
features readily available in OpenCV library to be used. In addition, data gathered after carrying
out flight session are processed and discussed thoroughly.

[I'8.1] Hubenova Z., V. Gergov, Evaluation of the Influence of the Human factor on the
Reliability of the Information and Control Systems in the Electric Power Industry,
XLIX International Scientific Conference ICEST 2014, Proceedings of Papers,
Volume 2, p. 282-285, Nis, Serbia, 2014, ISBN: 978-86-6125-109-2

Abstract: In the article, there are presented the methods for evaluation of the reliability of the
information and control systems of the dispatch station in the electric power industry, having into
consideration the reliability of the human factor. There are examined several actual up-to-date
methods of approach for the optimization of the influence of the human factor on the safety in
such complex systems. There are analyzed the factors acting to the reliability of the human-
operator and are suggested generalized criteria for their evaluation.

[I'8.2] Hubenov E., A. Andonov, Z. Chiflidzhanova, Analysis and evaluation of the human
factor in the communication and information systems, 51st International Scientific
Conference on Information, Communication and Energy Systems and Technologies
ICEST 2016, Proceedings of Papers, Volume 1, pp.103-106; Ohrid, Macedonia,
2016, ISBN — 10 9989-786-78—X;



Abstract: The article presents the generation and processing of flows of information objects
associated to the status of the networks and the services in TCP / IP environment. It is explained
a discrete-event processing of the flows of the information objects for monitoring and control of
the networks and the services. It is shown the control of the communication network in order to
optimize the transport and the processing of data flow.

[I'8.3] Hubenova Z., P. Getsov, G. Sotirov, The Role of the Human Factor in the Control
of Highly Important Automated Objects, 52nd International Scientific Conference
on Information, Communication and Energy Systems and Technologies, ICEST
2017, Proceedings of Papers, pp. 385-389, Nis, Serbia, 2017; ISSN: 2603-3259;
ISSN: 2603-3267

Abstract: The article is dedicated to the search for a solution to the problems associated with the
"human factor", topical in the complex control systems. The necessity of the creation of complex
models that reflect the behavior of the operator in the automatic control systems is substantiated.
Functions of man are structured depending on the used by him mechanisms of representation and
processing of the information.

[I'8.4] Z. Hubenova, P. Getsov, G. Sotirov, System Information Analysis of the Human
Factor Within Control Systems, 53nd International Scientific Conference on
Information, Communication and Energy Systems and Technologies, ICEST 2018,
Proceedings of Papers, p. 264-267; Bulgaria,2018, Print: ISSN 2603-3259;
Online: ISSN 2603-3267;

Abstract: In the paper hereby, topics related to contemporary information control systems
analysis are discussed taking into account main technical aspects such as economical, technical
and psychological. In addition, the current study topicality is demonstrated relevant to human
factor within such a system. The operator reliability indicators are also estimated such as error
free, precision, and timeliness.

[I'8.5] Hubenova Z., F. lliev, A. Andonov, Approaches and principles of building
functional-sustainable ergatic systems, 54nd International Scientific Conference on
Information, Communication and Energy Systems and Technologies, ICEST 2019,
Proceedings of Papers, p. 339-343, North Mauedonia, 2019, Print: ISSN 2603-
3259; Online: ISSN 2603-3267

Approaches and principles of building functional-
sustainable ergatic systems

Zoya Hubenova', Filip Iliev’, Antonio Andonov’

Ohnid, North Macedonia, 27-29 June 2019

actuators turming information about decisions taken into

Abstract — The subject of this article is to carry out analysis of . . . . o
) - N actions which i turn are aimed at aclieving the control

the risky information systems and the problem of their
functional sustainability. The research is related to the modeling,
forecasting, and control of highly responsible critical processes in
large artificial systems. Such control is related to the concepts of
information, orgamization, functioning, and purpose. An
approach towards building a control strategy in risky ergatic
systems based on the principle of functional homeostasis is
shown.

Keywords — Ergatic system, Homeostasis, Information,

Operator

[. INTRODUCTION

objectives. Generally speaking, in these systems, both control
nodes and actuators can be complex man-machine complexes.
For the purpose of quantitative analysis of large systems, it is
necessary to formalize and evaluate all compo;ﬁ%uts ncluded
in the definition of large systems, 1.e. degree of organization,
hierarchy of objectives, information, autonomy. relationsships
between man and machine within the control nodes [3, 4]. The
ergatic system, in accordance with the objectives of
functioning, must provide for the fulfillment of matter-energy
processes. However, its integral functioning, development,
and existence are determined by the processes of transmission,
processing and transformation of information.

The process of informatisation is accompanied by a



[I'8.6] Hubenova Z., K. Metodiev, C-STAR Simulator Teaching Experience, 54nd
International Scientific Conference on Information, Communication and Energy
Systems and Technologies, ICEST 2019, Proceedings of Papers, p. 329-333, North
Mauedonia, 2019, Print: ISSN 2603-3259; Online: ISSN 2603-3267;

Ohrid. North Macedonia, 27-29 June 2019

C-STAR Simulator Teaching Experience

Zoya Hubenova, Konstantin Metodiev'

Abstract— In the paper hereby, some issues related to training,
evaluation, and selection of UAV operators are considered. In
particular, the training process is carried out by means of II. MATERIALS AND METHODS
simulator C-5TAR, SimLat Ltd, and group of trainees. Each
trainee is required to perform exercises at the pilet and the
payload station and, eventually, take a test. In this way, the
trainees’ abilities are estimated and the eligible candidates are L ) .
selected for further training. The training system C-STAR of Israeli firm SimLat

Experimental data are processed upon candidates’ training installed at the Department of Aerospace Control Systems,
completion and presented in the paper graphically. Conclusions  provides an educational tool for pilets and payload operators
are mad e asto what previous experience is preferable and others. alike who work within a crew. The training system 1s a virtual
environment which closely resembles a real flight routine.
Initially, the simulator is meant to train crews but it is also
possible for both pilot and payload operator to carry out flight
smulation separatelv. In this case it is the instructor who

A. Basic description of simulator C-STAR

Keywords —operator, UAV, sim ulator, training

[I'8.7] Cherneval G., A. Andonov, Z. Hubenova, The Problem of Synthesis of
Functionally Steady Information Systems in Railway Transport5th International
Scientific Conference ,, Theoretical and Practical Issues in Transport *“ Pardubice,

11th — 12th February, 2010, Pardubice, 2010

Abstract: Control and operation exploitation of high-rate railway transport are the fundamental
object of programs of European Council where the rail traffic information system is the real
touchstone of European co-operation. In the article examined weigh complex of researches in
area of the functional steady information systems.

The paper presents the problem about the functional stability of radio communication systems of
safety responsibility in railway transport and proposes a number of approaches to solve it. The
following problems have been solved:

1. Setting the problem of the functional stability of radio communication systems of safety
responsibility and giving reasons for an approach to its solution.

2. Examination on the possibilities of building functionally stable information systems.

The decided tasks and got results are analyzed perspective directions of researches are described
in this area stability.

[I'8.8] Getzov P., Z. Hubenova, Reliability Study of Operators Within a Complex Ergatic
System, Journal Scientific and Applied Research, Volume 5, 2014, 2014, p.7-14,
ISSN 1314-6289,
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RELIABILITY STUDY OF OPERATORS WITHIN A COMPLEX
ERGATIC SYSTEM

Petar Getzov, Zoya Hubenova

SPACE RESEARCH AND TECHNOLOGY INSTITUTE —BAS
SOFIA 1113, ACAD. GEORGI BONCHEV ST., BL. 1
e-mail: director@space.bas.bg; zhubenova@space.bas.bg

Abstract. The article examines the UAV operator reliability and peossibility of
fransferving the theory of reliabilify concepts of technical objects fo the activities of
individuals and groups. Structural information analysis of the human operator activity
controlling an UAV has been carried out taking into account the ground complex information
structure. An assessment of the reliability criteria of the operator for accuracy and timeliness
has been made.

[I'8.9] Zoya Chiflidzhanova-Hubenova, Aspects of Functional Stability in Information and
Control Systems, Journal Scientific and Applied Research, Vol. 6, 2014, p. 48-53,
ISSN 1314-6289,
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ASPECTS OF FUNCTIONAL STABILITY IN
INFORMATION AND CONTROL SYSTENMS

Zova Chiflidzhanova-Hubenova

SPACE RRESEARCH AND TECHNOLOGIES INSTITUTE — BULGARIAN ACADEMY OF
SCIENCES, SOFI4 1113, ACAD. GEORGI BONCHEV, 5T, BL. 1

E-mail- zhubenova(@ispace bas bg

Abstract: The paper presents with the problem of fumctional stability of the information
and control systems. The purpose of the study is the creation of new approach for fimctional
stability of systems of radio-communication systems. The approach suggested will find
application in elaborations of systems for professional radio communications with high
requirements for verifications of the transmitted information on a complex and difficult
environment.



[I'8.10] Xybenoea 3., B. [epzos, Ilpobremu Ha uUHOOPMAYUOHHA NOOOPBHCKA HA
83EMAHEMO HA PeuleHUsl 8 epeamuyHy CUCIeMU 34 YNPaslieHue, HaAYyYHO CRUCAHUE
'Mexanuka Tpancnopm Komynukayuu', 6pou 3/2014, art. 1D:1032, ISSN 1312-

3823,
MexaHHEKA ISSN 1312-3823
T}_]ﬂH[‘ mopT Tom 12, Gpedt 372, 2014 1.
Ko MYHHEAIIHH cTaTia M 1032
Hayuno cnucanue http://www.mtc-aj.com

NMPOBJIENH HA HHPOPMATTHOHHA IMMOTIPBAKA HA
B3EMAHETO HA PEIIIEHHA B EPTATHYHH CHCTEMH 3A
YIIPABTEHHE

3oa K}'ﬁel{nnnl, Baagmmmp I'EPIDBI
rhubenova@space bas bg: vladigerzovia@abv bg

IHH-I."FH‘J'IIH"I'IH 30 KOCMUNECKI NFcAedsaHA n mexHoaosun — EAH,
¥1. “dradevmur Ieopen Bowues™, 61, 1, Cogmia 1113,
! BETY ,I. Kaéaewmiros"- Cogmia, va. I eo Muaes™ 158, Coguia 1574,
ELIIAFHA

Kawuwosu dvan: epsamuyna cuUcHEMd, YoSSK-oNSpamop, CUCHEMa 3a 2eMaHe Ha
PENIEHIR, UIKVCMEEH WHINSTarm

Peswoawe: B cmamusma ce oGobxCOam  HOVYHO-MEMOOUYECKUME OCHOSH 3
CHIJASAHEMS HA CUCMEMN 30 NHMEISKmyatHa noddpeacka Ha ONEPAMOpU 6 CIOXCHU
epzamudHy cucmemu. Joxotkomo 6 Oa0sHUR KIAC CUCMEMU YEHMPATHO MACMO IdemMa
EPFOHOMUNHIR ACHEKTH, MO MAXHOMS UICTEJsaHE UINCKED KoMWIEKcen nodxod Ha Bazama Ha
CHEPEMEHHUME HOCTHUNCEHLA § PAZTNYHN MEFcIVIUCURTNHAPHY O0AICHL
[Mpedcmaseny ¢a HOZHUMUSHUINE ACHEKMU HA GOVYEHUE HA ONEPAMOoPU N NPUIGSaHEMD HO
XUGPUIHIA UHMETERTH § asMoMaMUSUPaHl paamuNiu cucmemi. Pazenedanu oa swnpocume
CEBPIAHN ¢ UHMEPDENcT YOSeK-MAINHA, KOUME 6 MAKCUMLIHA CHENEH omMYUman Yose s
armop HPU HHGOPMIYUOHKHO S3aUModelicmEues.

[I'8.11] Xybenosa 3., B. I'epeos, Oyenxka Hna 6enuanuemo HaA YOBEWIKUS (HAKMOp 6bpX)y
HaoexcoHocmma Ha ungopmayuonHo-ynpasiasawume cucmemu 6
enekmpoenepzemuxama, Hayuno cnucanue 'Mexanuxa Tpancnopm Komynuxayuu',

"Mnao ¢opym-2014", opoui: 4/2014, art. ID:956, ISSN 1312-3823

OIEHKA HA BJIHAHHETO HA YOBEINIKHA PAKTOP BbPXY
HAJEKRKITHOCTTA HA HH®OPMAIITHOHHO-YIIPAB./ TABAIITHTE
CHCTEMH B EJTEKTPOEHEPTETHRATA

3o0a Xybenora', Biagnyup Tepros’
zhubenova@space bas bg, vladigergovi@abv.bg

! Incmumym 3a kocyueckn uzcredeanis, BAH-, 1113 Cogua,
BTV ,Tooop Kaéaewros”, ya. Feo Munee 158, 1574 Cogpus, ,
EBITAPHA

Krouosn  dyMuaHamH: HA  HATSETHOCTTA Ha  J0BeKA, HHEDOPMAHOHHO-
VIIPABIABANTHTE CHCTEMH, FMOBSMIKH (akTop

Pezrovme: B cratHaTa © HIIOKEHA MeTOJOIOTHA 34 ONEHKA HA HANSHEIHOCTTA HA
HHDOPMAITHOHHO-YIIPARTIBANTHTES CHCTEMH 3a IHCTIETEPCED YIIpaBIeHHE B
EMeKTPOCHEPTETHEATA TIPH OTIHTAHE HANSHETHOCTTA HA TOBSMIKHA (akTop. PasrmemaHd ca
HAKOH AKTYAIHH CBBPEMEHHH TOTXOIH 33 ONTHMHIANA BIHAHHATO HA 9OBSIIKHA (dakTop Ha
DezomacHOCTTA B TAKHEBA CHOEHH CHCTeMH. Adamrppand ca (axkTopHTe, BIHASINH Ha
HATSEIHOCTTA HA T0ECKA-OMEPaToP H Ca MPeLIoMeHH 0D00MMeHH KPHTEPHH 33 OISHKATA HM.



[I'8.12] Xybenoea 3., B. ['epcos, Mooen 3a obyuenue, KOHMPOL U OYeHKA HA ONEePamopu 8
cnodchu - epeamuynu  cucmemu, Hayuno cnucanue ,, Mexanuxa, Tpancnopm,
Komynuxayuu”, mom 13, opou 3/3, 2015, cmamus 1260, cmp. XI-36, ISSN 1312-

3823;
AVAC AT FE il L3300 131 2-3323 | Printg)
T]lﬂﬂf]l'l]l]'l' ISSN 2367-6620 (online)
KoMyHHRATIHH Ton 13, Gpoit 3/3, 2015 T
Hayune ennecanne  http://www.ante-aj.com craTia Nz 1255

MOTIET 3A OBVUEHHE, KOHTPO.TH OIIEHEA HA OITIEPATOPH B
CJIOAHH EPTATHYHH CHCTEMH

[ - 2
30s Xy6emora', Baagmmp Tepros’,
zhubenova @ space. bas. bg; veergoviagvtu.bg

' Incmumymin 2a kocMumeckn nzcaedsanua u mexuoaocun — EAH,
Coghna, 1113, ya. "Arao. I. Bonues", b1 1,
*Bucnie mpancnopmuoe yuitaue BTV ,, T, Kadreuivoe”™
Coghua 1574, ya. ,Leo Munes™ MNel 58,
ERITAPHA

Karovosn vmn: onepamop, oGVHenne, CIMPVEIYDA, MDEHARCODHI TREXHOI0SNU

Pezrome: B cmamuama ce paEaTexcodm enipocl, CELDIAHL © KAHEcTHSomo Ha
ROJZOMOSKA HO ONEDAMODUINE € CAONCHN SDCamUNHU CHCMEMN N SBLIMONCHOCTHUINE HA
KOMFMOTEPHUINE THPEHAKRCOPHN CLUCTREMU 30 00VYEHUE N KOHMPOT HA ApodecloHamHume M
Kaeced. JellHocima Ha H0sera, Kamo eneMerm Ha MAanied cucmem, e cneyuduten sud
VG AP HeoGuNHAHN U CTONCHN VCI0SWR, NINCKEMUN oM Hezo da enadee onpedeneHd
CHETHEMA O SHAHNA, HASUWN N VMEHUA, SUCONA AKIMUSHOCH, Z0TMOSHOCTH Od Peazupa Ha
EHEIANHO  SBIHURHATN  Heonpedelenl  CUMyayul, CcHocobHocm  4a  HoeMa  2odeMu
UHGOPMAEYUOHHN HAMOSAPEanua 1 omzosoprocmi. Toll U3NBTHASA PASHOOODAZHN (BVHKILN —
VHpaeTeHle, HAGTO0EHIE, KOMYHLKAYUA, DEMOHT, ep2aduyen Pezepe U Ap., KOWMo N3UCKeam
O HE20 SUCONA MEODHECKA aKMUSHOC, NeleHacoyenocm u ederanusnocm. lpedaaza ce
UZNOTEAHETNG HA KOZHUTHNEHUNE 00PAZ08AMETHI THEXHOTO2UN KATHG Nodxod npu dopMUpane
CHETREMA 3a KOHMPOT U OYEHKH HA JelHOCTmA Ha 0GVHAeMIUA 8 DAMKLTNEG HA THPEHARCOPHO-
OOVHASAUIIT KOMHTEKC.

[I'8.13] Xybenosa 3., B. Iepecos, Ilpobnemvm 3a uosewikus @akmop npu OyeHKa
epekmusnocmma Ha @QYHKYUOHUPAHE HA CNOJICHU epeamuyHu cucmemu, , Mnao
@opym”, Hayuno cnucanue "Mexanuxa, Tpancnopm, Komynukayuu", 6poii 4/2015,

art. ID:1120, emp.XI-1-13,; 1SSN 2367 -558 (print); ISSN 2367-6612 (online):

Pe3iome: Cratusatra € MOCBETEHA HA THPCEHETO HAa pEIICHHE Ha MPOOJIEMHUTE, CBBP3aHH C
«uoBemkus ¢akrop» (YD), akTyaneH 3a CIOKHUTE CHCTeMHU 3a ympasieHue. OOOCHOBaBa ce
HEOOXOJMMOCTTa OT Ch3JJaBAHETO HAa KOMIUIEKCEH HWMUTAIIMOHEH MOJIE], OTpa3siBalll
MOBEJCHUETO Ha OINepaTopa B aBTOMAaTU3MPAHWUTE CHUCTEMM 3a YIpaBlieHHE. TakbB MO
MO3BOJISIBA J1a C€ Ch3/aBaT aJeKBaTHHU CIIEHAPUU Ha paboTa Ha omepaTopa, KakTo Bh3MOXKHOCT 32
ONTUMHU3ALMS [0 KPUTEpUH MHUHUMYM Ha HEaJeKBATHM JCHCTBUA Ha omneparopa Ipu
HeusmnpaBHoOCT. [Ipemnoxkena e meromosiorus 3a aHanmu3 Ha YD, mocpeACcTBOM OIEHKAa Ha
e(eKTUBHOCTTa Ha OMNepaTopckara JeWHOCT Ha 0a3a cHCTEMEH MOJEN, B KOWTO ca 000coOeHn
CEH30pHO, KOTHUTUBHO U MOTOPHO HMBO Ha ONEPATOPCKUTE (PYHKLIUU.

[I'8.14] Xyébenosa 3., B. I'epcos, Hosewkuam ¢haxmop npu oyenka eghekmusnocmma Ha
CHLOJACHU YOBEKOMAWMUHHU cucmemu 6 mpancnopma, Hayuno cnucanue 'Mexanuka
Tpancnopm Komynuxayuu': 3 / 2016, p. XI1-15-20; ISSN 2367-6558 (print); ISSN
2367-6612 (online);

Pe3tome: Pasrnexna ce ponsara Ha UD B TpancnmoprtHara 6e3omacHocT. HampaBen e 0630p Ha
pa3MYHUTE HHUBA Ha OE30MACHOCT, aBTOMATH3alMiITa W TpodeCHOHaTHATa MOATOTOBKA Ha
YY4aCTHUOUTE B ABHIKCHUCTO. HpI/I pa3pa60TBaHeTo Ha CJIOXHH YOBCKOMAIIMHHU CHCTEMHU



npoOJIeMbT € CBbpP3aH C HEOOXOAUMOCTTA 3a OLIEHKa Ha e(pEeKTUBHOCTTA Ha CUCTEMATa, T.€. ChC
CTENEHTa Ha W3MbJIHEHHE Ha BB3JIOKEHUTE H 3a7aun. B craTusta ce nuckyrupart mpobiieMure,
CBBp3aHM C OIEHKa JIOCTOBEpPHOCTTa Ha JaHHWUTE, ONpelensimu e(eKTUBHOCTTa Ha
GbyHKIIMOHUpaHe Ha YOBEKOMAIIMHHA aBTOMAaTU3HpaHa CUCTEMa 3a OCUTYpsSBaHE TPAaHCIOpPTHATa
0€30MacCHOCT, B KOSTO JIaHHUTE 32 U3II'BJIHEHHWE HA ChBKYIHOCTTA OT U3UCKBAHUS, ONPEIEIIALIN
e(eKTUBHOCTTa Ha cucTeMaTa ce popMuUpaT OT MepcoHalla U He Morar Ja ObJaT MOIY4YeHU B
aBTOMaTH3UpaH pexuM. [Ipu omeHka Ha eQEeKTHBHOCTTa HA TaKaBa CJIOXHA aBTOMAaTHU3MpaHA
cucTema, B paboTara Ha KOATO B3eMa Y4acTHE YOBEK U B KOSITO € HEBB3MOXKHO J1a C€ OCHILIECTBU
ABTOMATUYHO ONpEJENISIHE Ha IPaBWIHO M3I'BJIHEHUE HAa 3a0bJDKUTEIHUTE NPOLEAYpU U
M3HMCKBaHUS, XapaKTepU3Upaly HeliHaTa e(peKTUBHOCT, Bb3HUKBA MpobIemMa 3a IOCTOBEPHOCTTA
Ha TpecMeTHaTa oOIleHKa 3a edekrtuBHOCT. HeompeneneHocTTa, CBBbp3aHa C JIEHHOCTTa Ha
NepcoHalla B TaKMBa CHCTEMH, MOpaxaaT MpoOJieMH, OTHOCHO CTeNeHTa (JOKOJIKO Jo0pe) ca
U3IBJIHEHH W3HUCKBAHUATA 3a 0E30MacHOCT 3a BCEKM KOHKPETEH OOEKT OT TpaHCIOpTHATa
uH(pPaCTPyKTypa, T.€. TOCTOBEPHOCTTA HA OIIEHKATa 3a 3allUTEHOCT (YA3BUMOCT) Ha OOEKTa.

[T'8.15] [leyos II, 3. Xybenosa. Obyuenue u oyeHxa Ha onepamopu Ha OE3NUTOMHU
nemamennu anapamu ¢ mpenadxcop SIMLAT. Cnucanue na buwreapckama
axademus na naykume, H-6o "llpogh. Mapun J{punos", xn. 5/2017, cmp.27: 2017,
ISSN:ISSN 0007-3989
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TRAINING AND EVALUATION OF UAV OPERATORS BY MEANS
OF C-STAR SIMULATOR

(Summary)

The article hereby examines problems associated wit

Every year the number of unmanned systems T : .
training, assessment, and selection of operators to conir

utilized for civilian multipurpose applications and

solving various tasks increases. In relation to this,
ensuring safety becomes even more relevant in terms
of preparation and execution of flight missions by
unmanned aerial vehicles (UAV). One of the main
factors bringing about the UAV high accident rate
is the human factor and regardless of the name, its
management is carried out by a team of operators
either on the ground or airborne command post.

drones. Fundamental psychophysical and professions
skills of the UAV operators are discussed and furthe
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Zoyva Hubenova, Konstantin Metodiev, Svetla Dimitrova

APPLICATION OF EYE TRACKING TO HUMAN FACTOR ASSESSMENT
DURING OPERATION OF UNMANNED AERIAL SYSTEMS

(Abstract)

Remotely controlled aerial systems are increasingly
used in many military and civilian applications. Role
of the human operator as part of these systems differs
from that of the pilot in a piloted aircraft. This new role
creates a need to alter the requirements for selection
and training met by a new class of pilots operafing
at ground control stations. This article examines

possibilities offered by the eve tracking technology
to investigate distribution of UAV operators™ visual
attention during the training process including take-
off and landing at a flight simulator.
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[I'8.17] Xybenosa 3., B. [epzos, I[Ipobnemvm 3a uosewikus Gakmop npu oyeHka
epexkmuenocmma Ha QYHKYUOHUpAHe HA CILOJCHU epeamuyHu cucmemu, Ninth
Scientific Conference with International Participation Space, Ecology, Safety,
SES 2013, Proceedings, pp. 231-236, Sofia, 2014, ISSN 1313 — 3888

Pe3rome: Crartuara e mocBeTeHa Ha THPCEHETO Ha peEIIeHHWe Ha MpoOJeMUTe, CBbpP3aHU C
«yoBemkus pakrop» (YD), akTyaneH 3a CIOKHUTE cuUcTeMHU 3a yrpasieHue. OO60cHOBaBa ce
HEOOXOMMOCTTa OT Ch3/IaBAaHETO Ha KOMIUIEKCEH HWMHTALMOHEH MOJEN, OTpa3sBall
MOBEJICHHETO Ha OmepaTopa B aBTOMATH3UpPAaHUTE CHCTEMH 3a YIpaBieHHE. TakbB MOIET
MO3BOJIsIBA Jla Ce Ch3/1aBaT aJeKBaTHU CLIEHApUU Ha paboTa Ha olneparopa, KaTo Bb3MOXHOCT 3a
ONTUMHU3ALMA 110 KPUTEpUM MHUHUMYM Ha HEaJCKBATHM JCHCTBUA Ha omneparopa IIpU
HeusnpaBHocT. [IpemnokeHa e Mmeromonorus 3a aHaau3 Ha YD, mocpeacTBOM OIEHKA Ha
e(heKTUBHOCTTA Ha ONEpaTOpcKaTa JEMHOCT Ha 0a3a CHUCTEMEH MOjel, B KOHUTO ca 00ocoOeHu
CEH30pPHO, KOTHUTUBHO U MOTOPHO HMBO HA ONEPATOPCKUTE (PYHKIUH.

[I'8.18] Xybenos E., Anoonoe A., Hugpauoxncanoea 3., Adanmusno ynpasnenue Ha
KOMYHUKAYUOHHU MpexCu Ha 6a3a Ha OUCKPEeMHO-CbOUmMUeH anaiu3 Ha nomoyume
om unghopmayuonnu odexmu, Ninth Scientific Conference with International
Participation Space, Ecology, Safety, SES 2013, Proceedings, pp. 225-230, Sofia,
2014, ISSN 1313 — 3888

Pe3rome: B cratmATra € mnpeAacTaBeHO YIPABICHUETO HAa KOMYHUKAIMOHHM MpPEXH C Lel
ONTUMU3AIMS Ha TpaHcmopra M obOpaboTkara Ha MH(MOPMAIMOHHM OOEKTM Ha OCHOBa Ha
JTUCKPETHO-CHbOUTUITHO TMpEJCTaBsSiHE Ha IMOTOKAa OT JIaHHU M MOJEIHpaHe ¢ HepapxuyHa
CTpyKTypa. Pasrimenanu ca KadyeCTBEHM acCIEKTH KakKTO 3a MpEXKH, IpeJHAa3HAYEHU 3a
MOHHMTOPHHT M U3BECTSIBAaHE HA re0(PU3NUECKH, KIMMAaTUYHU U APYTU IPUPOIHU (EHOMEHH, TaKa
U 3a QaHTPOIIOreHHM cucreMu. HampaBeHO € cpaBHEHME Ha BB3MOXKHOCTUTE Ha
LHEHTPAIM3UPAHOTO U JICLEHTPAIU3UPAHO YIIPABIEHUE, KAKTO U ChCTOSIHUETO HA ChbBPEMEHHUTE
MpPEXKOBU TEXHOJOTHMH M BB3MOXKHOCTUTE 3a IPAKTUYECKA peanu3alys B PA3IMUYHU MPEKOBU
APXUTEKTYpPH.



[I'8.19] [Ieyos II, 3. Xybenosa, I'. Comupos, Ilpoghecuonanen noobop u mpenaxcopra
NOO020MO6KA HA Onepamopu Ha Oe3nulomuu asuayuonHu komniexcu, Third
International Scientific Conference Science, Education, Innovation Dedicated to
the 145th Anniversary of Bulgarian Academy of Sciences and to the 35th
Anniversary of Georgi Ivanov’s fligh, Shumen, Bulgaria, 2014, Vol. 1, p. 50-63,
ISBN 978-954-577-970-1,

Pe3ome: B crartusita ce pasriexiuar BBIPOCH, CBBP3aHU C KAayeCTBOTO Ha TMOJTOTOBKA Ha
ornepaTopuTe Ha OE3MUIOTHU AaBUALMOHHM KOMIUIEKCH M BB3MOXKHOCTUTE Ha KOMITIOTHPHUTE
TPEHAKOPHU CUCTEMH, TIPETHA3HAYCHH 32 MPUA00MBaHEe HA MPO(ECHOHATHU 3HAHUS, HABHIIM U
ymenus. [lokazanu ca 06001ieHa CTPYKTypa Ha TPEHA)XOpH, CTPYKTypHa cxema Ha pabOTHO
MscTO Ha omeparop Ha BJIA u unpopmanoHen Moziea Ha paboTa Ha oreparopa Ha TPEeHaXopa.
Ornucanu ca yeTUpH eTara B IporpaMa 3a 00y4eHHe Ha ONepaTopu ¢ pa3inyHa KBalu(UKaus 1
JIeTaTeNHA MOr0TOBKA.

[I'8.20] Xyoenos E., 3. Hugpnuoncanosa, @ynxyuonaina ycmoususocm Ha CbOUMULHO-
OpUEHMUPAHU KOMYHUKAYUOHHO -uHpopmayuonnu cucmemu, Third International
Scientific Conference Science, Education, Innovation Dedicated to the 145th
Anniversary of Bulgarian Academy of Sciences and to the 35th Anniversary of
Georgi Ivanov’s fligh, Shumen, Bulgaria, 2014, Vol. 2, p. 90-98 ; ISBN 978-954-
577-970-1

Pe3rome: B cratusata ca pasmieqaHu ca  cnenuM(UYHA OCOOCHOCTH Ha CHOUTHHHO-
OPHEHTHPAHNUTE KOMYHUKAMOHHO-MH(OPMALMOHHH CUCTEMH, KaKTO ¥ MACTOTO UM B MPEKOBHS
MoOel, IEIUTe U 3ajaduTe, KOMTO Te pemaBar. llokazaHa e Bpb3kaTa Ha (YHKIIMOHAIHATA
YCTOWYMBOCT € JAPYIH XapaKTePUCTUKH, CBBP3aHU C HAJCKAHOCTTa W CUTYpHOCTTA Ha
(GyHKIIMOHMpaHe, ¢ MoKa3aTeauTe 3a e()eKTUBHOCT U Ka4eCcTBO Ha cucremute. OOOCHOBAaHU ca
KPUTEPUHM M CHCTEMHM XapaKTEPUCTUKU Ha (yHKIMOHAJIHATa ycroiuuBocT. JledhuHupanu ca
U3MCKBaHUATA KbM  CTpPYKTypara Ha CBOMTHMHO OpUEHTHpaHAa KOMYHHUKAllMOHHO-
UH(POPMALIMOHHA CUCTEMA, OCUTYpSIBAIlla ONITUMAIHOCT MPH AWMHAMHYHA NPOMSHA Ha BbHIIHUTE
YCIJIOBHUS

[I'8.21] Ileyos II, 3. B. Xybenoea, I. C. Comupos, H3uckeanus Kvm cpedcmeama u
npocpamume 3a obyyenue Ha onepamopu Ha BJIA 6 Oesnuromuume nemamennu
komnaexcu, TENTH ANNIVERSARY SCIENTIFIC CONFERENCE with
International Participation Space, Ecology, Safety; SES 2014, Proceedings,
pp.121- 127, Sofia, 2015, ISSN 1313-3888

Pe3iome: B cratusTa ca pasrienaHu U3MCKBaHHATA KbM CPEJCTBAaTa U MPOrpaMHUTe 3a 00ydeHue
Ha onepatopu Ha BJIA B Ge3nunorHute jnerarenHu komiuiekcu (BAK). [lokazanu ca ocHoBHa
KOH(UTrypanus 1 Bb3MOXKHOCTH Ha TpeHaxop 3a oOyueHue Ha onepaTop Ha BJIA u Ha exumnax
(oT nBama omeparopu). B pamkuTe Ha eaHa 0oOla METOIMKA 3a M3MOJI3BaHE HA OE3MUIOTHUTE
JIeTaTeTHN KOMIUIEKCH € MpesioyKeHanporpama 3a o0yueHue - TEOpeTHUEH KypC, TPEHaXXOpHa U
IOpakTUYecka TNOArOTOBKa. Pasriexxaar ce mnpoOJeMHHM BBIPOCH [0 OpraHu3alnusiTa u
ceprudunupanoto Ha BAK B Pbwarapusi.

[I'8.22] Xyébenosa 3., B. I'epeos, ®@. Hnues, A. Anoonos, Mooenupane u onmumusayus Ha
Oetinocmma Ha onepamopa npu ynpaseienue Ha bBJIA upe3 mpeowcu na Ilempu,
Toouwnux na Bucwe yuunuwe no menexomynuxkayuu u nowu, mom II, cmp. 31-36,
BVTIIL 2015
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Pe3ome. B cratusgra ce pasriacikKaar BB3MOXHOCTHUTC 3a MOJACIHUPAHC W ONTHUMU3AIHUA Ha
JIeWHOCTTa Ha omepaTtopa mnpu ympasieHue Ha bJIA upe3 mpexu Ha Iletpu. I[lpennoxena e
CTPYKTYpHaTa CXeéMa M aJTOPUTHBM Ha JACHCTBHE HA ONEpaTOp NPHU MOArOTOBKA U HU3JIMTAHE Ha
BJIA, mpencraBeH Karo MOCIENOBATeNTHOCT OT onepauud. Peanmsupan e Moxaen Ha
OTIepaTOPCKUTE JIEHCTBUS C IBETHU MpexH Ha [leTpu B 3aBUCUMOCT OT pabOTOCIIOCOOHOCTTA Ha
orepaTopa.

[I'8.23] Ieyos II, I. Comupos, 3. Xybenosa, K. Memooues, Tpenascopu 3a nodcomoska
Ha onepamopu Ha Oe3NUIOMHU ABUAYUOHHU KOMNWIEKCU - CbCMOsHUe U
nepcnekmusu, International Participation Space, Ecology, Safety;, SES 2015,
Proceedings, pp. 117-123, Sofia, 2016, ISSN 1313 — 3888;

Pe3rome: Ha HayuHO-METO0I0IMYHA OCHOBA € HAIIPaBEH aHAJIU3 Ha TPEHAKOpHATa MOATrOTOBKA
Ha onepatopu B BJIK. Pasrienana e ponsita Ha KOMIIOTBPHUTE TPEHAKOPHU MPU O0YICHHETO U
KBaM(uKanuara Ha omeparopute. Ilpeanoxkena e mporpamMa M ChOTBETCTBAIUTE (OPMH 3a
oOydeHue 3a orepaTopcku cbeTaB Ha BJIA ¢ ornen TsaxHaTa cepTHdUKAIus.

[I'8.24] Xybenosa 3., K. Memooues, Obyuenue u oyenka Ha onepamopu Ha OE3NUIOMHU
nemamennu anapamu ¢ mpenaxcop SIMLAT, Twelfth Scientific Conference with
International Participation, SES 2016, Proceedings, p. 120-126; Sofia, 2017, ISSN
1313-3888;

Pe3iome: B craTtusita ce pasriexaar npobiieMHUTe CBbP3aHu ¢ 00y4eHUEeTOo, OIIEHKaTa U moi0opa
Ha OIepaTropu 3a yIpaBJIeHHWE Ha OCE3MWIOTHU JieTareidHu amapatd. OOChIeHM ca U ca
MpernopbYaHd OCHOBHHUTE ICUXO(H3UOIOTHIHN U MPOPECHOHAIHA KadyecTBa Ha oreparopa Ha
BJIA. TlpencraBeHu ca €KCHEPUMEHTAIHU JIAaHHH OT IMPOBEIACHUTE KYypCOBE 3a OOydeHHE Ha
orepaTopu ¢ TpeHaxkop C-Star Ha u3paenckara ¢pupma Simlat.

[I'8.25] Hubenova Z., K. Metodiev, NOTES ON TEACHING EXPERIENCE GAINED
THROUGH SIMLAT C-STAR SIMULATOR IN BULGARIA, Twelfth Scientific
Conference with International Participation Space, Ecology, Safety, SES 2017,
PROCEEDINGS, p. 134-138, Sofia, 2017; ISSN 1313 — 3888;

Abstract: In the report hereby, topics related to training, evaluation, and selection of UAV
operators are discussed. Experimental data taken from recent courses held by means of C-Star
simulator of Israeli company SimLat are also presented. The flight task data are logged by means
of PANEL module. Our teaching experience is shared, so is the trainees’ performance.

[I'8.26] Sotirov G., Z. Hubenova, P. Getsov, Analysis and Assessment of the Human Factor
in Operation of Unmanned Aerial Systems, IX-th International Research and
Technology Conference HEMUS 2018

ABSTRACT: In paper are presented issues related to the training quality of unmanned aircraft
complexes (UAC) operators and possibilities of computer simulation systems for acquisition of
professional knowledge, skills and habits. There is shown common structure of simulators,
structure of workplace UAC operator and information modeling work by the operator of the
simulator. There are described four stages in a training program for operators with different
training and flight preparation.

[I'8.27] Hubenova Z., Situation Analysis of Ergatic Systems for Management of Mobile
Objects, Fourteenth International Scientific Conference SPACE, ECOLOGY,
SAFETY SES 2018, Sofia, PROCEEDINGS, p. 202-207, p-1SSN 2603-3313,e-1SSN
2603-3321
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Pe3tome: B cratusta ce pasmiexmaT mOpoOJeMHUTE, CBBbpP3aHU ChC aBTOMATH3aIUATa Ha
epratuunute cucremu (EC), KOMTO ce OCHOBaBaT Ha ONTUMAIHOTO pa3MpeiciicHUE Ha
(GYHKIMUTE MEKIy YOBEKa-olepaTop M aBTOMaTHKaTa. AHajIM3UpaHa € Hepapxusra Ha
byHkiroHanHuTe 3a1aud Ha EC ¥ Bh3MOXXHOCTUTE 3a TAXHATA JIEKOMIIO3MIIUS Bb3 OCHOBA Ha
KOHLICTIIUATA 32 CUTYallMOHHO-1IeJIeBO yrpaBieHne. CUTYallMOHHOTO yIpaBlieHHEe ce Oa3upa Ha
CUTYaIlMOHHHUTE MOJICIH, JaBailyd (OpMaaHO OMHMCAHHE HA CBETa C MOMOIITA Ha CUTYAIllUd, B
KOMTO ce mpearnoara, 4ye pabotu aaaenara EC. B Te3u mojenu ce orunraTt Gaktopu, KOUTO Hai-
CHJIHO BIMSST HAa pa3IMYHUTE CUTyalud, Karo mnpumep € TNpemiokeHO CHTYaI[HOHHO
Moiepane Ha 60aza mpexxure Ha [lerpu.

[I'8.28] Andonov A., R. Hristova, Z. Hubenova, Algorithm for predicting the fluctuations of
the delay in the propagation of radio signals with abrupt change of the carrier
frequencies, Collection of Scientific Papers of UTP, UNIVERSITY OF
TELECOMMUNICATIONS AND POSTS, Sofia, 2018

TogpmEnk Ha BEcme yarmmme oo TerekoMyHEEEauHHA H momm, 2018

AropuThsM 3a MPOTHO3UpaHe Ha (PIYKTyaIlunTe Ha
3aKBCHEHIIETO IIPH Pa3MpPOCTpaHEHIE Ha
paalocHrHaNII ChC CKOKOOOPAa3HO N3MEHEHIE Ha
HOCEIITE YeCTOTII

AHTOHHO AJ-I,Z[DHDBI._ PagocTinaa XpHcmBa:_, Jog X}fﬁeHoBa3

_'{H-Dﬁlm_l'!lﬂ: B HacTommara craTms e OpelI0ied METOO 3a ]_JE.E_JDI‘& C.IT}'TH!E. OpeOCcTABRTABA CVMa OT H EEMEHTADHHE
OporHOIHpaHe H KOMIOEHCHpaHe Ha l.‘.T}"HIﬁ:EB
I]}.T}'KII)IIIHH Hi JFAKBCHEHHETD? HA PaJHOCHTHAIH CbC
CKOK00DpasHO HIMeHeHHe Ha HOCEIINTeé YecTOTH 3a H TEEISCTBEHO PABeH HA HYTA BRH OT HHTZPBATA [0. T] .
HeXHTE  Ha peaTH3AMHATA HA  VCTPOECTBD 33  Tg-

l'.‘l[lleDIlll}Il[ll.ﬂ B DPEJIBRTE‘.'I'_H H I'[pI[E'MHBRﬂ,

CHTHANA, BCEEH OT KOHTO € C DPOIWIEHTETHOCT T\ CEKYHIH

x
FAINNTETEHH ¢ MATEHT OT ﬂETDPIl‘]’E‘. (
\-f;}_z_\}{f—ﬂj}_ (2
- Ewll
HKrouosu VMU CHCTEMA € PAJIIHPEH CHEKTHP, 9ECTOTEH
CEOK, IyKTOANS HA 3AKBCHEHIS. Toraga ops HamETHe Ha CIVIAHHO 3AKBCHEHHE, NPHSTHAT

OOJE3eH CHIHAT 27

[I'8.29] Xpucmosa P., 3. Xybenoea, A. Anoonos, Ceoiicmeéa u npuiodiceHue Ha
HeCUHYCOUOAIHU — YUpposu Hocewu 6  CEPLXUIUPOKOIEHMOBU — ABUAYUOHHO
KOCMU4eCcKU paouonunuu 3a epv3ka u ynpaenenue, Fifteenth International Scientific
Conference SES 2019, Proceedings, cmp. 97-101, Sofia, 2019, ISSN 2603-3313; e-
ISSN 2603-3321;

Pe3iome: B npeioxkenara pabota npexoIbT KbM CBPBXIIMPOKOJCHTOBU CUTHAIM Ha 6a3ara Ha
HECUHYCOMJATHU LHM(POBH HOCELIM C€ pa3riekaa, OT €IHa CTpaHa Karo I0-HAaTaThIIHO
pa3BUTHE Ha Kjaca IUCKPETHM CHUTHAIW, a OT JApyra Karo TEXHOJIOTMYHA pealu3alus Ha
npejeHaTa MUPOKOJECHTOBOCT Ha curHanure. IIpoBesieH e aHamu3 U OlleHKa Ha €(peKTUBHOCTTA
OT H3MOJI3BaHE HAa HECHHYCOMJAIHU HU(GPOBU HOCEIINM B CBPBXIIMPOKOJIEHTOBU aBUAIIMOHHO
KOCMHMYECKH paJMOJIMHY 3a Bpb3Ka U ynpasieHue. Ilpeanara ce u ce 000cHOBaBa peleHHe Ha
3ajJadaTta 3a M300p Ha BUAA Ha HOCellaTa Ha PaJMOCHUTHAJIMTE HAa OCHOBaTa Ha (PYHKIUHU Ha
Yonum B JWCKPETHHUTE pAJAOKAHAIN MO pa3IMYHA KPUTEPUM M CE€ OILECHSABAa TIXHATA
IyMOYCTOWYHBOCT.
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[I'8.30] Xybenosa 3., K. Memooues, C. JJumumposa, [lpunodicenue nma aiumpexumea 3a
OYeHKA HA 408ewlKus Gakxmop npu eKCcnioamayus Ha Oe3nUuiomHu Jlemamenru
cucmemu, Fifteenth International Scientific Conference, SES 2019, Proceedings,
cmp. 89-97, 2019, Sofia, 2019, p-ISSN 2603-3313; e-ISSN 2603-3321

Pe3ome: JIMCTaHIIMOHHO YIIpaBIIIEMUTE JIETATEJHU CHCTEMH C€ HM3IOJ3BAaT BCE I0O-YECTO B
penuia BOCHHU W TPaXIaHCKU MpHIOXKeHHs. Poysta Ha 4oBeka-omeparop, Karo 4acT OT Te3H
CHCTEMH, C€ paszinyaBa OT Ta3d Ha MWJIOTAa B MHJIOTHUPAaH caMmoiieT. Ta3u HOBa poJisi Ch3/1aBa
HEOOXOJMMOCT OT MPOMSIHA Ha HM3UCKBaHUATA KbM TOJ00pa W TOATOTOBKAaTa HAa HOB KJac
,IIWIOTH’, KOUTO DPAa0bOTAT B KOMaHJIHU IYHKTOBE Ha 3eMATa. B crarusara ce pasriexiuar
BB3MOXKHOCTUTE, KouTo mpemnara okynorpadusra (Eye Tracking) 3a wu3cienBane Ha
pasnpeneseHUeTo Ha 3pUTEIHOTO BHUMaHue Ha oreparopu Ha BJIA B mporeca Ha o0y4deHue Ha
MOJICTEH TPEHAKOP, BKIIFOYBAIIIO M3JIMTAHE U KallaHe.

[I'8.31] Anexcues JI., J]. Anexcanoposa, 3. Xybenosa, K. Memooues, C. /Jumumposa, /].
Heosnkos, Auimpekune mexnono2usi 3a OYeHKd HA 3pUMeENHOmMO SHUMAHUe Ha
obyuaemu on epamopu Ha O6na upe3 cumyaupan ,, IIOJIET-ETAJIOH”,
PROCEEDINGS- SES 2020, cmp.168-175 Space Research and Technologylnstitute
—BAS, 2020, ISSN:p-ISSN 2603 — 3313

Pe3ome: BaxkxHo ycioBue 3a ocurypsiBaHe Ha €()eKTHBHA KOTHUTHBHA JIEHHOCT € MPaBUIHOTO
pasmpeneneHre Ha BHHMAHHMETO - CIIOCOOHOCTTa Ha MO3bKa Ja pearupa aJeKBaTHO H
€THOBPEMEHHO Ha pa3JlMyHi KOTHUTUBHU CTUMYJIH OT OOKpBXKaBamiara cpena. Tlasum
NIO3HABaTEIHA CHOCOOHOCT IMO3BOJISIBA MapajeaHo o0paboTBaHe Ha MH(OPMAIHs OT Pa3IUYHH
W3TOYHHUIIM M YCIEIIHO HM3IBJIHEHHWE Ha IMOBeYe OT elHAa 3ajJada B €IWH M ChII MOMEHT. B
aBHAlMOHHATa chepa MPaBUIHOTO pa3npeieieHie Ha 3pUTEIHOTO BHUMAaHUE Ha aBUATOPa BBPXY
OTACTHUTE MIJIOTQXHU ypenud M AUCIUICH Ce OKa3Ba pemlaBamnl (akTop 3a OCUTypsiBAHE Ha
edexTuBHa 1 Oe30MacHa JeTaTeIHa MUCHS. B MUIOTHOTO MpoyYBaHe ce IEMOHCTpHpa HUBOTO U
Ka4eCTBOTO Ha 3PUTEITHOTO BHHUMaHHUE, CBBP3aHO C OKYJIOrpad)CKO M3CIICABAHE HA JBIKCHHATA
Ha OuYMTe NpU M3MbJIHEHHE Ha noseT ¢ BJIA mpu mpeaBapuTesnHO 3afajieHH HapaMeTpu Ha
cumynupas nosiet Ha TpeHaxkop C-STAR na dpupma SimLat.

[I'8.32] Comupos I'., E. Xyoenos, 3. Hugpauormncanosa, @opmupane u uszciedsane Ha
UHMENUSEHMHA UHMEeSPUPAHA MOOUTHA CUCIeMd 3d MOHUMOPUHE HA KPUMUYHA
ungpacmpyxmypa, PROCEEDINGS SES 20, cmp. 144-150, Space Research and
Technologylnstitute —BAS, 2020, ISSN: p-ISSN 2603 — 3313;

Pe3iome: TemmnoBere u mocokara Ha CbBPEMEHHUSI HAYYHO-TEXHUYECKU MPOrpec U3UCKBAT HOBU
CHBPEMEHHH HJIEW B METOJIOJIOTUATA HA M3TPAKIaHe HA WHTETPUPAHH CUCTEMH 32 TUCTAHIIMOHEH
KOHTpoJ Ha KputuyHa uH(ppacTtpykrypa (KW). Te TpsbBa na ca cbhoOpa3eHH U C HOBHTE
MOKOJICHUsI TH(POPMAIIMOHHO-KOMYHUKAIIMOHHN CUCTEMH, TIPU3BaHU J1a OCUTYPSIT MOOMITHOCT Ha
aboHaTUTE M I'bBKABOCT B M3IOJ3BAHETO HA Pa3IMYHMU CKOPOCTU Ha Npe/laBaHe B KOHKPETHUTE
npuioxenus. Llenta e B craTusTa Ja ce MPEUIOKU CHBPEMEHHO pPELIeHHE 33 WHTEIUTreHTHA
CHCTEMa 3a MOHHWTOPHHT 3a 3alllUTaTa Ha KpUTHYHATa WHEQpAcTpyKTypa Ha 0a3za MoOMIHA
KOMYHHUKAIlMOHHA-WH(OpPMAIlMOHHA CHCTeMa 3a CcbOupaHe, arperupasne, oOpaboTka u
NPE3eHTUPaHEe B PEaTHO BpeME Ha MOTOIM OT MH(OopMaIoHHH 00ekTH B MHTEepHET cpena Ha
6a3a ¢opmupana OeznmiorHata aBuaionHa cucrema (BAC) ¢ IP TpancnopT Ha yrnpaBieHUETO
Ha bJIA n Tenemerpuunn nanuu ot bJIA.

[I'8.33] [leyos I, JI. Anexcues, K. Memooues, 3. Xyoenosa, C. Jumumposa, /. Heosnkos,
. 3agupos, Oxyrnocpagckume uscied8anusi u 6b3MONCHOCUME 3d MAXHOMO
U3noN36aAHe 3a AHANU3 U OYEHKA HA Y08eWKUs (OAKmop 6 OUCMAHYUOHHO-
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ynpagngemume nemamentu cucmemu, PROCEEDINGS- SES 2020, cmp.162-168;
SRTI-BAS, 2020, ISSN: p-ISSN 2603 — 3313,

Pe3rome: PabotHara cpena 3a ynpasienue Ha BJIA e cuiiHO AMHAMWYHA U TOCTaBs CHEIU(PUIHA
MPEIM3BUKATENICTBA U U3UCKBAHUS KbM OIEPATOPUTE — Ja pabOTAT MPOIBIIKUTEIHUA IEPUOAU OT
BpeMe IPHU TOCTOSIHHO ThpPCEHEe Ha MH(pOpMAIlMs 3a CUTyaIusTa Ha IOJIeTa, KaTO OT HEro ce
ouakBa Obp3a OlLIEHKa Ha CUTyallMHTe, W300p Ha CTpaTeruy 3a YIpaBJICHUE M B3eMaHE Ha
ONTUMAJIHU pelIeHus B 0bp30 mpoMensiia ce cpena. [IpobnemMbT 3a MpaBUIIHOTO pas3npeeieHne
Ha BHU3YyaJIHOTO BHUMAaHHE BBPXY OTAEIHUTE NMPUOOPH Ce OKa3Ba OCHOBEH IpPHU OIpeAessHE
epexTuBHOCTTA U Oe3omacHocTTa pu ekciutoaTanus Ha BJIA. OcHoBHaTa 1en Ha cTaTusATa € Aa
MOKaXke MPOBEICHUTE OKYJIorpadcku M3cienBaHus, CBbP3aHN C U3y4yaBaHETO Ha OCOOEHOCTUTE
Ha MPaBUJIHOTO pas3lpeieiieHue Ha 3PUTEIIHOTO BHUMaHuWe Ha omeparopu Ha BJIA Bwvpxy
OTJICJTHUTE MPUOOPH 3a YIIpaBJICHWE U 30HU Ha MHTEPEC HA €KpaHa Ha CUMYJIATOPUTE B Ipoleca
Ha TSIXHOTO OOy4YeHue.

[I'8.34] Comupos I'., Acenos C., Xybenoea 3., Onpeoensine Ha 80€HHO-UKOHOMUYECKAMA
epexmuenocm npu MooepHuzayus Ha ev3oyxoniasamennu cpedocmea, COOPHUK

Odoxnaou Ha Meoaicoynapoona nayuna kougpepenyus ha BBBY ,, I'eopeu bBenkoecku “,
ep. . Mumpononus, 2020 cmp.255-261; ISSN 2738-716X

1 ; =
e TOTMIHA MEATVHAPOTHA HAVUHA KOHSEPEHIA HA
A2 | BHICIIIE BOEHHOBB3TYIITHO VUILTIIIE . [EOPTH FEHKOBCKH
ey | 16 OKTOMBPH 2020 1

I'P. JOMHA MUTPOITOMITA

A L o
L

OIIPETIETAHE HA BOEHHO-HKOHOMHYECKATA
E®PERTHBHOCT ITPH MOJEPHH3AITHA HA
EBE3IVXOILTABATE.THH CPEIJCTEA

Teopru Cotmpos~. CBeTI03ap AceHoB™ , Joa XydeHoBa™

HHECTHTVT 23 KOCMHYSCEH H3CIeNRAHNY H TexHomorun — BAH. Codma, Brarapua™

Brarapcko acTPOHAETHYHO IpykecTBo, [InoBmHe. brarapus**

DETERMINATION OF MILITARY ECONOMIC EFFICIENCY
IN MODERNIZATION OF ATRCRAFT

Georgi Sotirov®, Svetlozar Assenov==, Zova Hubenova~*

Space Research and Technology Institute — BAS_ Sofia, Bulgana®
Bulgarian Astronautical Society, Plovdiv, Bulgana**

Abstract At present, armaments \ind aviation radio-electronic equipment on aircraft
are aging morally faster than physical ones. Given the significant increase in the cost of new
products, as well as the financial constraints in the budgets of most countries around the
world, special attention is required fo explore the possibilities of upgrading aircraft and
helicopters in service.
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[I'8.35] Xyoéenosea 3., I. Comupos, JI. Anexcues, J]. Heosikos, Excnepumenm
, Atimpekune “ 3a uzcieoeane Ha 3pumerHomo GHUMaHue Ha onepamopu Ha bJIA,
Cooprnux ooxknaou na Mexcoynapoona nayuna xkongepenyus na BBBY |, I'eopeu
benxoscku“, 2020, ep. 1. Mumpononus, cmp. 309-316 ; ISSN 2738-716X

BEY
= _,. \ TOOHITHA MEAIVHAPOIHA HAYVYHA KOHSEPEHITHA HA
oA \ BHCHIE BOEHHOBE3ITVIITHO VUHIHINE . TEOPTH BEEHKOBCKH™
/;6—\ ) 16 OKTOMBPH 2020
- ke I'P. JOJIHA MHTPOITOIHA

*u s uw®

EKCIIEPAMEHT , AUTPEKHHAI“ 3A H3CJ/IEIBAHE
HA 3PHTE/THOTO BHHMAHHE HA OITIEPATOPH HA BJTA

3oa Xybenoea™, Trwdovup Anexcuer™ , leopru Cotupos®, Jumurep Hexankos

HueTHTYT 32 KOCMHETECKH H3CTeIBaHEA H TexHomorul — BAH. Codna, bearapura®
BoensomemnuuHcka akagesus, Codma, bearapua™*

“EYE-TRACKING” EXPERIMENT FOR STUDY
THE VISUAL ATTENTION OF UAV OPERATORS

Zova Hubenova™, Liubomir Alexiev**, Georgl Sotirov™, Dimitar Nedyalkov™

Space Research and Technology Institute — BAS, Sofia, Bulgaria™
Military Medical Academy. Sofia. Bulgaria®™*

Abstract: In the article is considered the conducted pilot study related to the study of
the peculiarities of the correct distribution of the visual attention of UAV operators on the
individual control devices and areas of interest on the screen af simulators in the process of
their training. A methodology and techmnical means for the experimental research are
proposed, as well as the tasks that are performed at the respective workplaces. The selected
registered parameters and sample results of the examination with the equipment are
presented.

Keywords: UAV, eve-tracking, human operator; visual attention

[I'8.36] Xyébenosea 3., I. Comupos, C. [Jumumposa, /]. Heosnxos, Excnepumenmannu
U3C1e08aHuUsl Ha pasnpeoeienue Ha 3pUmenHomo HuManue a onepamopu Ha bJIA,
Jlecema meaxncoynapoona nayuna xongepenyus Xemyc 2020, Inosous, 2.10. 2020

ABSTRACT: The article discusses the problems related to the role of the human operator in
remotely controlled flight systems. An innovative oculographic method for studying the
distribution of visual attention of UAV operators in the process of training is presented

[I'8.37] Anexcues JI, 3. B. Xybenoea, /. Anexcanoposa, Hzcneosane Ha 6u3yaino
pasnpeoenienue Ha GHUMAHUEMO HA onepamopu (nuromu) npu obyueHue,
Meoicoynapoonama  nayyna  kongepenyusi ,, CvépeMeHnu  u3ciedsauus U
mexwnonoeuu 3a omopanama“, BBY ,, H. Banyapos*“, ep. Bapua, 2021 (noo newam)

ABSTRACT: This article proposes yet another approach towards looking into various causes for
attention distribution of an operator of unmanned aerial vehicle. During examination, the
operator is being tested at dedicated flight simulator whilst data are gathered and visualized
through a mobile eye tracker. The results of the research of candidates for operators in the
training process are presented
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38. Otuer mo poroBop | eram Ha Ttema: ,, YHosewxusm ¢axkmop 6 OucCmaHyuoHHO-
ynpasnsiemume nemamennu cucmemu ([JIIJIA) — ananus, oyenka u noobopy» (2019 -
2021), rexym, mporoBop c¢ @®HU: KII-06/H27 or 11.12.2018 mo koHKypc 3a
dbyHIaMEHTAIHY HAyYHU U3CIeBaHus, ppkoBoauTeld nmpod. atH I'. Cotupos.

Pe3tome: OcHOBHA 11eJ1 Ha TIPOEKTA € MPOBEXKIaHE HA (PyHIAMEHTAITHU U TIPUJIOKHH U3CIICIBAHUS 3a
JIEHHOCTTa Ha 4YOBEKa, KaTo eJeMeHT oT cuctemata ,,JIIIJIA — omepatop® mpum paboTta B ClOXHa
nHpOpMaAIMOHHA cpena. AHaau3upaT Cc€ Bb3MOXKHOCTUTE, MpeIJlaraHd OT TEXHOJOTHsATa 3a
Mpociie/iiBaHe Ha O4yuTe (Al TPEKUHT) 3a W3CIEJBaHE Ha Pa3NpECIICHUETO Ha BU3YaTHOTO
BHUMaHHe Ha orneparopute Ha BJIA mo Bpeme Ha TPEHUPOBBUYHUSA MPOLEC HA PA3JIUYHU IO THUII
cumyaaropu. IIpoBexnaT ce eKCepuMEHTH 3a MPOBEpPKa HAa METOAMKAaTa 3a W3CJIECABAHE U CE
CBOMpAT JaHHW 3a aHajJu3 W OICHKAa Ha 3PUTEITHOTO BHHMAHHE B JIAOOPATOPHH YCJIOBUS W
peanuu nonetu ¢ JATIIA.

39. Otuer no docosop Ha Tema: ,,Paszpabomeare na Huckoremswa niamg@opma Ha bazama
Ha Oe3nuIoOmHU JemamenHy anapamu 34 u3epaicoame Ha UHMeNUCeHMHA 2paocKa
mpancnopmua cucmema’’ (Development of the UAV Low Altitude Monitoring Platform
for Urban Intelligent Transportation System Construction) mo gorosop ¢ ®HU KII-06-
Kuraii /3 or 2018 mo KOHKypc 3a MPOEKTH II0 TporpamMu 3a JABYCTPAHHO
ceTpyannyectso 2018 1. — BBJITAPUS - KUTAU (mexny MKUT-BAH u Ningbo
Technological University (NBTU)- Ningbo, China, psxoBoauten npod. aru /1. 3apupos

Pe3tome: Llenta Ha mpoekTa € ype3 CbBMECTHO CHTPYAHUYECTBO J1a CE HANPABAT M3CIJICABAHUS 32
U3rpakJaHe Ha WHTEIUIeHTHA TPAHCIIOpPTHA CHUCTEMa 3a yIpaBlieHHe Ha Tpaduka u
NapKUpaHETO B TPajJoOBeTe, KaTo ce pa3padOTH KOHIENTyaleH MojaeNl Ha Iardgopma OT
Huckonerauy bJIA. Onpenenuxa ce OCHOBHUTE (DYHKIIMOHAIHU XapaKTEPUCTUKU U CTPYKTYypara
Ha CHCTeMara 3a MOHMTOPWHT Ha Tpaduka Ha 6azara Ha BJIA u m3nomsBane nanau ot 4G/5G
Mpexa. M3cinenBaxa ce Bb3MOXKHOCTUTE Ha OINEPATOPUTE B IIEHTPOBETE 3a YIPABICHHE B CE
aHaM3upa BUAa U o0emMa Ha MHPOPMAIMATA U TEXHOJIIOTUUTE 32 HEHHOTO NpeaaBaHe B PEATHO
BpeMe.

40. Oruyer mo moroBop ESA: Subject “Development and application of technology for
production of space food’s modules for crews working in extreme conditions (Space
foods); ESA Contract Ne4000 126 140/18/NL/MH; ESA - Programme for European
Cooperating States (PECS); Duration : 12 months (2019-2020), pbKOBOAUTENT
wi.kop.ATH 1. I'enos.

Pe3tome: Llenra Ha mpoekTa € pa3paboTBaHe W MpHUIAraHe Ha TEXHOJIOTHS 3a MPOU3BOICTBO Ha
KOCMHUYECKH XPAaHUTEIHU MOJYIIM Ha Pa3jiMuyHUd KOHTHUHTEHTH OT XOpa U eKUMaXH, paboTeny B
eKCTpeMHI/I YCJ'IOBI/H[. Hpe)IJ'IO)KeHI/ITC KOCMHUYCCKHU MOJIy.]'II/I 3a xpaHa numar pa3u11/1peHI/I
BB3MOKHOCTH C aJalTOTeHEH U OMOCTUMYNuUpall e()eKT, OCUTYpsIBAIlld KAaKTO MOAIbpPXKAHE Ha
BHCOKO HMBO Ha pab0OTOCIIOCOOHOCT, Taka U afamnTaius u 100po 3apaBe 3a XxopaTa U eKUITaKUTE,
pabotem B ekcTpeMHH ycioBus. KocMuyeckaTa XpaHa € pa3HOOOpaswe OT XpaHUTEIHU
MPOJYKTH, CHCIHATHO Ch3JaJCHH U 00paOOTEeHN 3a M3IOJI3BaHE B KOCMHUYECKH IOJIeTH. Taszu
XpaHa TpsOBa 1Ja OTroBaps Ha peaula crnenuGuyHU H3UCKBAHUS, 32 Ja MOXKE J1a OCHTYpH
OaJlaHCUPAaHO XpaHEHe 3a pabOTEeNIMTEe B SKCTPEMHH YCIIOBHS, KaTO CHIIEBPEMEHHO JIECHO U
0e30MacHoO ce ChXpaHsBa, IPUTOTBSI U KOHCYMHUpPA B Cpefia ¢ HUCKA TPaBUTAIHS.

10.07.2021 r. CocraBmina: o, a-p 3. XyoeHoBa
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