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[lyOnukanuuTe ca pealu3upaHd B MEXAyHapogHH pedepupaHu u3gaHus H  KoH(pepeHUuwH,
uHaekcupanu B Scopus u Web of Science, u TipeCcTaBsIT OPUTHHATHU HAYYHH PE3YJITATH C MPAKTUYCCKA
WHXEHEepHA MPHJIOKUMOCT, KOUTO B CBOSITA CHbBKYMHOCT (POpMHpAT LSAIOCTEH XaOWIUTAIMOHEH TPYJH C
MoHoTrpaduueH xapakrep. KanauaarsT yyacTBa B KOHKYpcCa 3a akaJeMHYHa JUThXHOCT “IOIeHT” ¢ 0010 27
nyomukanuu. Ot Tax 11 ca ¢ SJIR, ungexcupanu B SCOPUS u/unum WoS (3 ot Tsx ca eqHoBpemenHo u ¢ [F
[B4.4,B4.7, B4.8], eana myonukarus ¢ ¢ Q1 [B4.7], nBe myonukarmu ca ¢ Q2 [B4.4, B4.8], nBe myOaukarmn
¢ Q3 [B4.6, I'7.5] u enna ny6nukarus ¢ Q4 [B4.9]). Ocrananure 16 nmyGiukaiyu ca HHISKCHPAHU, KAKTO
ciensa: 7 ca unaekcupanu B SCOPUS u/wmm WoS 6e3 SIR u 6¢e3 IF [B4.2, B4.3, B4.5, B4.11, 7.1, I'7 .4,
['7.7], 9 ca HEeMHAEKCUPAHH WK UHACKCUPAHH B pyru 6asu mannu [['8.1 mo I'8.9].

Pesynrature CHOTBETCTBAT HAIIBJIIHO Ha TEMaTHKaTa Ha TNPO(PECHOHATHOTO HampaBieHue S.2.
EnexTpoTexHuka, eleKTpOHUKA U aBTOMAaTHKa, CHEIHAIHOCT ,,ABTOMaTHU3UPAHU CUCTEMH 3a 00paboTKa Ha
uHbopmanusa W ympasieHue“.  M3cienBaHusATa ca MpaBeHW OCHOBHO IO TEMATUKHUTE Ha pa3pabOTBaHU
npoektu B UMKT-BAH, dunancupanu or @onj HayuHu uscienBanus 1 HarpoHanHata HaydHa mporpama
,,/IHTEJTUTEHTHO >KHUBOTHOBBJCTBO. TeMaTMUHO CTaTMHUTE MPEACTABAT IMOJYYCHUTE HAYYHU U HAYYHO-
MPUJIOKHUA PE3YJITaTH OCHOBHO B CJEIHUTE OOJACTH: yIpaBlIeHWE Ha TPAACKU Tpaduk, MPUIOKEHHE Ha
WH(POPMAIIMOHHUTE U KOMYHHKAIIMOHHU TEXHOJIOTMH B OOPa30BAHMETO, WHOBATUBHH WHOOPMAIMOHHU U
KOMYHHKAIIMOHHU noaxoau B STEM o0yueHnero, ChbBpeMEHHH METOIM 3a YIPAaBJICHHE B CEIICKOCTOIAHCKHU
00eKTH.

XaOWIUTAIMOHHUAT TPy 00eAMHSIBA TOPEAUIIA OT B3aMMHO CBbP3aHH HAyYHU IMyOTUKAIllUK, HACOUCHU
KbM MOJIEJINpaHe, aHaJIu3 ¥ ONITHMHU3allMsl Ha CbBPEMEHHHU TPAHCIIOPTHU CUCTEMH B I'paJICKa cpefia, C aKLEHT
BBPXY MOAOOpSIBaHE Ha MPOMYyCcKaTeTHaTa CIOCOOHOCT Ha KPBCTOBHILIATA U HAMAJSIBAaHE Ha 33 JphCTBAHUATA
OT KOJIU IpeJ cBeTodapuTe. AHAIM3UPAHO € YIpaBlieHHe, Oa3upaHo Ha pa3MUTa JIOTHKA, B TPAHCIOPTHA
cCUMYyJIalinoHHa cpeia AiMSun, KaTto B OTAETHU MyOIMKAIMK ca MPECTABSHN MOJIEITH Ha €/THO, IBE U YETHPH
KPBCTOBHILIA M € CHMYJIMpPAaHO YIPaBICHUETO Ha TEe3UW KPBCTOBUINA Oa3MpaHO Ha pa3MHUTa JIOTHKA.
Pesynrarure, npeacraBisBaliy B IOBEUYETO CIy4dau CpeJHA CTOMHOCT Ha ONAIKHUTE, Ca CPAaBHEHU CIPSMO
JIpYro ympaBJ€HHE, KOETO € MPOMOPIUOHAIHO pa3/efisHE Ha 3€lieHaTa CBETJIMHA B CBHOTBETCTBUE C
JOBJDKUHATA Ha onankuTe. KM n3cieiBanusITa B TOBa HampasiieHUe ca myonukauu [B4.1; B4.2, B4.3, B4.4,

B4.5, B4.6, B4.7, B4.8, B4.9, B4.10,B4.11,17.1,17.2,18.1,1'8.2, I'8.3].

B nHemrHo BpeMe KOMIIOThPHUTE UTPH €€ MPEBPBIIAT B €AMH OT Hal-U3MO0I3BaHUTE HHCTPYMEHTH 3a
3abaBiieHHE Ha nojpacTBamuTe. [Ipe3 mocieHuTe rOJUHH T€ Ce MpuiaraT yCreuHo B 00pa3oBaHUEeTO MO
¢dopmaTta Ha UrpoBo-0azupaHo oOydeHue. 3a yUYEHUIUTE YUEHETO Ype3 UIPH € MPHUSITHO U MOTHUBHPAILO.
W3non3Banero Ha 00pa3oBaTeIHM WTPU MOAO0OpSBa BBINMPHUEMAHETO HA Y4YEOHOTO CBHABPKAHHE OT
ydyeHurute. Mrpata ru MotuBHpa Aa ObJaT aKTUBHH B YYEOHHS MPOIEC M Ja THPCIAT JIOMBJIHHUTEIIHA
WHTEpecHa HHpOpMaIusl.

3a na ObAaT epeKTUBHU 3a 00pa30BATEIHM €N, UTPUTE TpsiOBa Ja ObAAT MPABUIHO MPOEKTUPAHHU.
Cw3naBaHeTo Ha 00pa30BATENHU UTPHU € CIIEU(UIEH MPOLIeC, YUUTO XapaKTEPUCTUKH TPsOBa /1a ce B3eMar
MpeBUJI TPH U300pa Ha METOJIOJIOTHS 32 KU3HEHUS UM LIMKbJ. M3cneaBanus B Ta3u 001acT u B o0nacrra
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na npuiaraiero Ha KT pecypcu B ObJrapckuTe yUninina ca npeactaBeHu B myonukamnuu [[7.3,17.4,17.5,
['7.6,18.4,18.5,18.6,1'8.7, I'8.8].

STEM o0yuenuneTo e chOuparesHo MOHATHE 32 MPEIMETUTE M0 HAayKa, TEXHOJIOTHU, HHKEHEPCTBO U
MaTeMaTHKa, KaTo abpeBuaTypara ce 00pazyBa OT MbpPBUTE OYKBH Ha T€3H AUCLUUIUIMHUA HA aHTJIMACKHU €3UK
(Science, Technology, Engineering and Mathematics). Waesita 3a1 ToBa HOHATHS €, TE3U IUCIUILIHHE J1a CE
MpenojaBaT UHTETPUPAHO T.€. Ype3 pellIaBaHe Ha MpoOJeMu, U3UCKBAIIM 3HAHUS U YMEHUS 10 HAKOJIKO OT
IUCUUIUIMHUTE €THOBPEMEHHO, MOI00HO HAa KOMIUIEKCHUTE MPEIU3BUKATEIICTBA MPE] ChbBPEMEHHUS CBST.
AHanmu3upaHu ca CbBpeMEHHHM moaxoau npu STEM oOydeHuero BBB Bpb3Ka C MNPUIOKECHHUETO Ha
ChBpPEMEHHU MH()OPMALIMOHHHN U KOMYHUKAIMOHHU TexHoioruu [ 7.5, 1'7.6, I'8.9].

Toepcenu ca pelicHus 3a HaMaJIsIBaHE Ha PUCKa MPH YIIPaBJICHUE HA CelICKocTomancku obextu [I'7.7].

BbB myOnukanuuTe MMaM paBHOCTOMHO yd4acTHE C OCTAaHAJIMTE ChaBTOPH NP M3TOTBSHE Ha BCSKA
nyOnuKanus.

B4. Xa0nauTaumoHneH Tpyx — Hay4YHu nyoaukanuu (He nmo-majiko ot 10) B u31aHus, KOUTO ca
pedepupann M MHACKCHPAHN B CBeTOBHOM3BECTHH 0a3M JaHHHU ¢ HAYYHA MH(poOpManus

[B4.1] Boneva, Y., Application of bi-level approach to traffic optimization, 12th International Scientific
Conference “TechSys 2023” — Engineering, Technologies and Systems, Technical University of Sofia,
Plovdiv Branch, 18-20 May 2023, AIP Conference Proceedings, e-ISSN:1551-7616, VVol. 3078, Issue 1,
020006, AIP  Publishing LLC, April 24 2024, pp. 020006-1-020006-7, DOI:
https://doi.org/10.1063/5.0208337, SJR (SCOPUS) 2023: 0,15

Abstract

The aim of this experiment was to apply bi-level optimization based on constraints coming from store-and-
forward model and to test the resulting values for the duration of the green lights via a microsimulation.
For the aim of this study two models were designed. The first model is based on bi-level optimization and
the second model is the microsimulation in the traffic simulation software Aimsun. Microscopic models or
microsimulations are appropriate for modeling how single vehicles affect traffic. Car-following models and
most cellular automata describe individual “driver-vehicle particles”, which form the traffic flow. These
microsimulation models, describe the reaction of every driver (accelerating, braking, lane-changing) in
relation to the surrounding traffic. The dynamical variables are vehicle position, speed, and acceleration.
Microsimulation models visualize the interactions between various traffic participants (cars, trucks, buses,
cyclists, pedestrians, etc.). The results of the first model were calculated through a Python-based package
named PAO and a solver. The optimized values for the duration of the green light were then entered in the
Aimsun microsimulation model and tested with different traffic flows. The results show that the bi-level
optimization may be reliable and fast model for a small network as the investigate one. Additional
simulations were performed in a software environment to analyze the mathematical model.

Pe3zome

IlenTa Ha ekcrepuMeHTa Oelle 1a ce MPHJIOXKH iepapXuuHa ONTHMH3AIMSA Ha IBE HepapXUuHU HUBA,
OasWpaHa Ha OrpaHHYEHHs, MPOM3THYAIId OT Mojena Store-and-forward, u ga ce TecTBaT MmoyydyeHHUTE
CTOMHOCTH 3a TPOJB/UKUTETHOCTTa Ha 3€JIeHUTE CBEeTO(hapu upe3 MHUKPOCHMYJAIMs. 3a IEeIUTe Ha TOBa
u3cieiBaHe 0sgXxa MPOEKTUPaHH IBa Mojena. ITbpBuAT Mojen € GasupaH Ha WepapXudyHa ONTHMH3ALKS, a
BTOPHAT MOJET € MHKPOCHUMYJAIMs B codTyepa 3a cumysaius Ha Tpaduka Aimsun. MHKpPOCKOIICKUTE
MOJIENIN WITH MUKPOCHMYJIAIIMUTE Ca TIOJXO/IAIIN 3a MOJICIHPAHe HA TOBA KaK OT/ICIHU MTPEBO3HHU CPEICTBA
BIMSAT Ha Tpaduka. MojenuTe 3a Clie[BaHe Ha aBTOMOOHIIM M MOBEYETO KJIEThYHH aBTOMATH OIMKCBAT
OT/ENHU ,,9aCTHI[ BOJAY-TIPEBO3HO CPEACTBO®, KOWUTO (opMupar moTroka Ha Tpaduka. Tes3u
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https://doi.org/10.1063/5.0208337

MUKpPOCHUMYJIAIIMOHHU MOJIENH ONKCBAT peakluaTa Ha BCEKH Bojiay (YCKOpeHHe, CliipaHe, CMsIHA Ha JIGHTaTa)
cpsiMO OKONHUS Tpaduk. IMHAMHYHUTE MPOMEHIMBU Ca TO3HIIMS HAa MPEBO3HUTE CPEICTBA, CKOPOCTTA U
ycKOpeHueTo. MUKpOCHUMYIallMOHHUTE MOJEIU BHU3YyaJU3UpaT B3aUMOJICHCTBUATA MEXIY Ppa3InYyHUTE
YYaCTHUIIM B JBUKCHHETO (AaBTOMOOWIIM, KAMHOHH, aBTOOYCH, BEIIOCHIICIUCTH, MEHICXOIIU U Jp.).
Pesynrarure or mbpBHS MOjen OsXa W3UMCIEHHW 4Ype3 maker, OasupaH Ha Python, Hapeyen PAO, u
ontuMu3atrop. ONTUMHU3UPAHUTE CTOWHOCTH 32 MIPOIBIKUTEIHOCTTA Ha 3eJIeHUs cBeTo(ap Osxa BHBEICHU B
MUKPOCHUMYJIAIIMOHHUS MOJIe] Ha Aimsun U TECTBAHU C pa3IMyYHU [TOTOLM Ha Tpaduk. Pesynrarure nmokasar,
4ye HepapxuyHaTa ONTHMH3AIMS MOXKe Ja ObJe HaACKIeH W Obp3 MOAEN 3a MajKa Mpeka, KaKkBaTto €
u3cneaBanara. [IpaBeHu ca JOMBIHUTETHU CUMYJAllMK B MMPOTrpaMHAa Cpeja 3a aHalu3 Ha MaTeMaTHYECKHs
MOJIET.

[B4.2] Boneva, Y., Dynamic Testing of an Analytical Traffic Model, Proceedings of the 8th IEEE International
Conference “Big Data, Knowledge and Control Systems Engineering” (BAKCSE’2023), A hybrid conference,
02-03 November 2023, Sofia, Bulgaria, IEEE Xplore, IEEE, Electronic ISBN:979-8-3503-1324-6, Print on
Demand(PoD) ISBN: 979-8-3503-1325-3, IEEE, 2023, pp. 1-4, DOI: 10.1109/BdKCSE59280.2023.10339742,
(Uupexcupana B SCOPUS)

Abstract

The research goal of the presented experiment was to test if the current control plan can be improved through
analytical modeling of the traffic by defining a bi-level problem and dynamically simulating the existing
control plan and solving the analytical model. The comparison is done by queue lengths in an urban network
of crossroads. Two models were developed for this purpose — a python-based package, named PAO and a
solver were used for definition and solution of a bi-level optimization model and a microsimulation model
was developed to test the results in a simulation environment named Aimsun. The results showed that the
bilevel optimization led to better settings for the duration of green light, but it also revealed that the
originally measured settings provide good performance of the investigated traffic network.

Pesziome

Ilenta Ha W3CIEABAHETO HA MPEICTABEHUS KCIEPUMEHT Oellle Ja ce MPOBEpPH Jaji HACTOSLIMAT IJIaH 3a
yhnpaBieHHEe MOXe Ja ObJe MoJ0OpEeH upe3 aHaIWTUYHO MOJelupaHe Ha Tpaduka upe3 neduHUpaHE Ha
ﬁepapXHqHa 3aa4ya U JUHAMHUYHO CUMYJIMpPAHC Ha CHIICCTBYBAIIWA IJIaH 3a YIIPABJIICHUC W PCIIAaBAHC Ha
aHanmuTUIHUS Moiel. CpaBHEHUETO Ce U3BBPIIBA MO ABJIKIMHH Ha OMAIIKH B TPaJicka Mpeka OT KPbCTOBHIIIA.
3a Ta3u men Osixa pa3paboTeHH JBa Mojela — makeT, 0asupan Ha Python, mapeuen PAO, u solver Gsxa
U3MON3BaHU 3a JAepUHHpaHE U pellaBaHe Ha HepapXuueH ONTHMH3AI[MOHEH MOJel, a 3a TeCTBaHE Ha
pe3yaTaTUTe B CUMYJIAIMOHHA Cpelia, HapeueHa Aimsun, Oerie pazpaboTeH MHUKPOCHUMYJIAIMOHEH MOJIEN.
Pesynrature mokaszaxa, ue MepapXxuyHaTa ONTHUMH3AIMs JOBeAe JO IMO0-A00pM HACTpOHKH 3a
MIPOIBIDKUTEITHOCTTA Ha 3eJICHUS CBeTOdap, HO CHIIO Taka Pa3KpH, Y€ IbPBOHAYATHO H3MEPEHUTE HACTPONKU
OCUTYpSIBaT A00pa MPOM3BOJUTEIIHOCT Ha U3CJe/IBaHaTa ITbTHA MpPEXKa.

[B4.3] Vatchova Boriana, Yordanka Boneva, Alexander Gegov, Heuristic Fuzzy Control of Traffic
Junctions in Urban Areas, Proceedings of the 7th IEEE International Conference “Big Data, Knowledge
and Control Systems Engineering” (BAKCSE’2021), 28-29 October 2021, Sofia, Bulgaria, (Editors:
Rumen Andrev, Lyubka Doukovska, Svetozar lichev), IEEE Xplore, Electronic ISBN:978-1-6654-1042-
7, Print on Demand(PoD) ISBN:978-1-6654-1043-4, IEEE, DOI: 10.1109/BdKCSE53180.2021.9627284,
2021, pp. 1-8, (Munekcupana B SCOPUS)

Abstract
The paper describes the design and implementation of a heuristic fuzzy controller for traffic management in
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urban areas. The controller uses expert knowledge for the derivation of its fuzzy rules. The proposed controller
is simulated and compared to a conventional proportional controller by means of the software platform for
traffic management AIMSUN. One intersection with two inputs and one output is simulated. The inputs are
the approaches of the intersection (Section 1 and Section 2) that are grouped so that each input comprises
of two opposite approaches. Based on the fuzzy rules the output is calculated that is the green light duration
for the arterial road. The other green light for the smaller crossing streets is calculated by subtracting the
green light value of the arterial road from the cycle length. The simulation results show that the performance
of the fuzzy controller is better than the performance of the proportional controller for Section 1 (in terms
of smaller queue lengths) that has significantly higher traffic intensity than Section 2. Figure 3 depicts the
investigated intersection. This paper was the first one of a series of research dedicated to urban traffic
control through fuzzy controllers.

Peziome

JloknabT ONUCBA U3aiiHa U BHEAPABAHETO HA EBPUCTHYEH PAa3MUT PEryjaTop 3a yIpaBieHUEe Ha Tpaduka
B T'paJICKH pailoHu. PerynaTopbT N3M0/13Ba €KCIIEPTHU 3HAHU 34 U3BEKIAHETO HA CBOUTE Pa3MUTH IIPAaBUJIA.
[IpeuiokeHUAT perynaTtop € CHUMYJMpPaH U CpPaBHEH C KOHBEHLMOHAJEH IPONOPLUOHAIECH pPeryJaTrop
nmocpesncTBOM codryepHata maTgopma 3a ympasineHue Ha Tpaduka AIMSUN. CumynupaHo € eaHo
KPBCTOBHILIE C JIBa BXOJa U €IUH U3X0J. BxoaHuTe nanHu ca Bnu3aHusaTa KbM KpberoBuieTo (Cekuus 1 u
Cekuust 2), KOUTO ca IpyNHMpPaHU TaKa, Y€ BCEKH BXOJ] C€ ChCTOU OT JIBa MPOTUBOIIOJIOKHU BXoJa. B3 ocHoBa
Ha pa3MUTHUTE IIPaBUJIa CE€ U3UYMCISABA M3XOABT, a UMEHHO MPOJIBJDKUTEIHOCTTA Ha 3eJieHaTa CBETJIMHA 3a
aprepuanHus 0bT. [pyrara 3eneHa CBETIMHA 3a MO-MAJKUTE MPECHYAIlM C€ YJIUIU CE M3YMCIABA 4pe3
U3BAX/1aHE HA CTOMHOCTTAa Ha 3eJieHaTa CBETJIMHA Ha apTepUalHUs NMbT OT ABDKMHATA HA IMKbJIA.
Pesynrarure or cumysamnusaTa 1okasBar, 4e IPOM3BOJUTEIHOCTTa HA Pa3MUTHUSL KOHTPOJIEp € M0-100pa OT
IIPOM3BOIUTEIIHOCTTA HA MPONOPLUUOHAIHUSA KOHTpojep 3a Cekuust 1, KOATO MMa 3HAUYUTENIHO I0-BHUCOKA
WHTCH3UBHOCT Ha Tpaduka ot Cekuus 2. Purypa 3 mpeacraBs apxXUTEKTypaTa Ha HW3CIEIBAHOTO
KpbcToBHILE. Ta3u cTaTus € mbpBaTa OT OPEANLIA U3CIIEABAHNS, [IOCBETEHU HA YIIPABIEHUETO HA I'PaJICKUs
TpauK 4pe3 pa3MUTU KOHTPOJIEPH.

[B4.4] Vatchova, B., Boneva, Y., Gegov, A, Modelling and Simulation of Traffic Light Control, Journal
Cybernetics and Information Technologies, Print ISSN: 1311-9702, Online ISSN: 1314-4081, Vol. 23,
No. 3, Institute of Information and Communication Technologies — BAS, DOI: 10.2478/cait-2023-0032,
2023, pp. 179-191, Journal Impact Factor (2022): 1.2, 5 year Impact Factor 1.4, SIR (SCOPUS) 2022:
0,46, Q2

Abstract

This study presents design of traffic light system with feedback control that considers a crossroad in an
urban area. Two types of controllers are designed — fuzzy and analytical, which have been tested separately
on Aimsun platform through a simulation. The aim of the study is to compare the performance of both
controllers in terms of increasing traffic flow and decreasing queue length. The controllers manage the
duration of the green light according to the traffic flow. Two different formal models are designed, tested,
and compared. They have produced adequate solutions in terms of developing controllers for modeling and
simulation of transportation tasks. One intersection is investigated in this paper with 3 inputs and 1 output
(the duration of the green light of the arterial road). The added value of the research the utilization of the
principles of control theory, intelligent methods, and computer simulation for the purpose of improving
traffic conditions in an urban traffic network.



Pesome

ToBa m3cienBane pasriexaa MPOSKTUPaHe Ha cBeTo(apHa CHUCTeMa 3a yNpaBlieHHE Ha KPBHCTOBHUIIE B
rpajacka cpema. PaspaboreHw ca aBa THIA KOHTPOJICPU-PA3MUT M AHAIMTHYECH, KOUTO Ca TECTBAHH
MooTAeNHO Ha Aimsun tuiardopma 3a cumynanus. Llenta Ha u3cieqBaHeToO € 1a ObJaT CpaBHEHU JIBaTa
KOHTpoJIepa ¢ orjena Aa Oble yBenuueH Tpaduka U HaMaJieHa AbJDKMHATA Ha omamkuTe. Pa3paborenu ca
nBa B (hOpMaTHU MOJIEIH,KOUTO Ca TECTBAHH MOOTACTHO U ca cpaBHEeHH. VM 1BaTta Mojena U3BbPIIBAT
aJICKBaTHO PEIIEHHE MO0 OTHOIICHHWE Ha pPa3paOOTCHHUTE KOHTPOJIEPU 3a MOJICIUpaHE U CUMYJIAIMS Ha
TPAHCIIOPTHU 3aJaud. B Ta3um craTus € wu3cielBaHO €IHO KpbCTOBHMINE ¢ 3 BXoga W | wu3xon
(TIpOABIDKATETHOCTTA Ha 3€JICHUs] CUTHAJI Ha TJIaBHUS ITbT). [[pUHOCHT HaA M3CIIEIBAHETO € MU3IOJI3BAHETO
Ha MPUHIHUIINATE HA TEOPUATA HA YIPABICHUETO, UHTSIIUTEHTHUTE METOAN U KOMITIOThbPHATa CUMYJIAIUs C
1IeJ1 ToI00psIBaHE Ha YCIIOBHUATA HA JBMIKEHHE B IPaJicka TPAHCIIOPTHA MPEKa.

[B4.5] Vatchova, B., Adda Mo, Boneva, Y., Gegov, A., Fuzzy Control of Traffic Junctions in
Undersaturated Urban Networks, IEEE International Black Sea Conference on Communications and
Networking - IEEE BlackSeaCom 2022, 6-9 June 2022, Sofia, Bulgaria, IEEE Xplore, Electronic
ISBN:978-1-6654-9749-7, Print on Demand(PoD) ISBN:978-1-6654-9750-3, DOl:
10.1109/BlackSeaCom54372.2022.9858316, 2022, pp. 96-101, (Muaexkcupana B8 SCOPUS u WoS)

Abstract

The paper describes the design and implementation of a fuzzy controller for traffic network management in

urban areas. The controller uses expert knowledge for the derivation of its fuzzy rules. The proposed
controller is simulated and compared to a conventional proportional controller by means of the software
platform for traffic management AIMSUN. It was hypothesized that there would be a difference in network
performance based on traffic intensity. In this regard, an urban road network of two intersections was
simulated under low traffic conditions. A simulation software was used to build a microsimulation of two
intersections regulated by traffic lights. The control parameter was the duration of green light within the
cycle length. The purpose of paper is to investigate behaviour of the two controllers for the same network
of junctions in case of lower traffic flow. The comparison between the controllers is based on Total Travel
Time, Flow, Speed, and Mean Queue.

Peziome
CraTusTa onucBa NPOEKTUPAHETO U UMITJIEMEHTAIUATA Ha Pa3MHUT KOHTPOJIEp 3a YIIpaBlieHHe Ha Tpaduka B
rpajicku paiioHn. KoHTpoIepbT M3I0I3Ba EKCIEPTHHU 3HAHUS 32 M3BEXKJAaHE HA CBOMTE Pa3MHUTH NpaBUIIA.
[Ipeu1o’keHUAT KOHTPOJEp € CUMYJIMpPAaH U CpaBHEH C KOHBEHLMOHAJEH MPOMOPIMOHAIEH KOHTPOJEp
nocpeAcTBoM codpTyepHaTa miardopma 3a ynpasieHue Ha Tpadpuka AIMSUN. bemie HanpaBeHa xunoresa,
ye 1€ MMa pa3yiiKa B e(peKTHBHOCTTA Ha MpekaTa Bb3 OCHOBA Ha MHTEH3UTETa Ha Tpaduka. B Tazu Bpb3Kka
Oere cuMyJHpaHa rpajicka MbTHA MpeXka OT JBe KPHCTOBUINA MPU YCIOBUS Ha HUCHK Tpaduk. M3monsBan e
CHUMYJIALIMOHEH codTyep 3a M3rpakJaHe Ha MHUKPOCHUMYyJallMs Ha JBE KPBCTOBUILA, PETYIUPAaHU OT
cBetodapu. KOHTpOIHUAT mapaMeTsp € MPOABDKATEIIHOCTTA Ha 3eJICHHS CBeTOdap B PAMKHUTE Ha IIHUKbBIIA
Ha cBerodapa. Llenra Ha craTuaTa € 1a ce u3cienBa MOBEACHUETO Ha JIBaTa KOHTPOJIEpa 3a €/HAa M ChIla
Mpexa OT KPhCTOBHIIA B CIy4aid Ha MO-HUCHK Tpaduk. CpaBHEHHETO MEXYy KOHTPOJIEPUTE CE OCHOBABA Ha
00I1I0TO BpeMe 3a MbTYBaHE, MOTOKA, CKOPOCTTA M CpeIHATa OIallKa.

[B4.6] Boneva, Y., Vatchova, B., Gegov, A., Fuzzy Control of Traffic Junctions in Oversaturated Urban
Networks, Proc. of IFAC Workshop on Control for Smart Cities - CSC 2022 (held online), Sozopol,
Bulgaria, June 27-30, 2022; in IFAC Papers Online 2022, Elsevier, ISSN 2405-8963, Vol. 55, Issue 11,
2022, DOI: https://doi.org/10.1016/j.ifacol.2022.08.063, 2022, pp. 144-149, SIR(SCOPUS)2021: 0.32,
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Abstract

The paper describes the design and implementation of a fuzzy controller for traffic network management
in urban areas. The controller uses expert knowledge for the derivation of its fuzzy rules. The proposed
controller is simulated and compared to a conventional proportional controller by means of the software
platform for traffic management AIMSUN. The results show that the fuzzy controller outperforms the
proportional controller. A network of two intersections is investigated under high traffic flow conditions
and the performance is based on comparison of several traffic indicators (Table 4): Flow, Mean Queue,
Speed, Travel Time, and Total Travel Time. The fuzzy controller performs better because it provides higher
network throughput in contrast to the proportional controller.

Pesome

Pestome:. Cratusita onucBa MPOSKTUPAHETO U BHEJPSBAHETO HA Pa3MUT PEryJiaTop 3a yIpaBleHUE Ha
TpaduvHa Mpexka B IPaJCKU pailoHn. PerynaTopbT H3M0I3Ba €KCIIEPTHU 3HAHUS 32 U3BE)KIAHETO HA CBOUTE
pasMuTH TpaBwiaa. [IpenokeHHSIT peryjaTop € CHMYJUpaH HM CpaBHEH C KOHBEHIIMOHAJICH
MPOIOPIIMOHANIEH PETyJaTop IOCPEICTBOM codTyepHaTa IuiaTdpopMa 3a yrpaBlieHHE Ha Tpaduka
AIMSUN. Pe3ynrarure noka3par, 4ye pa3MUTUAT PETYJIATOP MPEBB3X0K/1a MPOIOPLUUOHAIHUS PETYJIATOP.
N3cnenBana e Mpeka OT JBE KPBHCTOBHUINA MPH YCIOBHS Ha BHUCOK TpauK, a MPOU3BOJUTEIHOCTTA CE
OCHOBaBa Ha CpaBHECHHE Ha HIKOJIKO MHAMKaTopa 3a Tpaduk (Tabmuua 4): moTOK, cpeaHa IbDKWHA Ha
OIMaIlIKa, CKOPOCT, BPEME 3a IMbTYBaHE U 001110 BpeMe 3a IbTyBaHe. Pa3MUTHAT KOHTPOJIEP CE MPEICTaBs 1o-
no0pe, 3alloTO OCHTypsiBa TIO-BUCOKA MpEXKOBAa IMPOIYCKATENHAa CIHOCOOHOCT B CpaBHEHHE C
MIPOIIOPIIMOHATHUS KOHTPOJIEP.

[B4.7] Vatchova, B., Boneva, Y, Design of Fuzzy and Conventional Controllers for Modeling and
Simulation of Urban Traffic Light System with Feedback Control, Mathematics, MDPI, ISSN 2227-
7390, Special Issue: Mathematical Methods and Models in Software Engineering, ISSN 2227-7390,
MDPI, Vol. 11(2), No. 373; 2023, pp. 1-11, DOI: https://doi.org/10.3390/math11020373, Current Impact
Factor: 2.592, 5-year Impact Factor: 2.542, Q1 He orunaBsia panrsmcrara, SJR (SCOPUS)2022:
0.45, Q2

Abstract

Traffic patterns in urban areas present a complex and dynamic system that is characterized by inherent
uncertainties. The presented study is a traffic light control system with feedback. The controller of the
system is designed in a fuzzy and conventional way and is applied to a network of two junctions. The
verification is performed using the MATLAB fuzzy toolbox platform (for de-signing the fuzzy controller)
and Aimsun platform for microsimulation of the two junctions using the two types of controllers. To
accomplish the control of the system a fuzzy controller on heuristic rules proposed to allow adaptive traffic
control on signalized junctions in urban environments. The Fuzzy Toolbox in MATLAB is used to simulate
the fuzzy controller. The Aimsun traffic simulator is used to model and simulate a traffic network of two
intersections. The green light duration in the Aimsun model is based on the results for the two controllers
from two separated experiments. Simulations of Aimsun models with the two types of controllers, the fuzzy
and the conventional one, are compared. The experiment is performed under the premise that the traffic
flow is oversaturated. Findings show that in a network of two junctions both controllers perform in a similar
manner for the first junction. However, for the second junction, the fuzzy controller tends to have some
advantages over the conventional controller regarding higher traffic flow. In conclusion, the over-all
performance of the fuzzy controller is better than the conventional controller, but further research is needed
for more complex traffic networks. The investigated traffic network consists of two intersections. Thus, it
is inspected how the first intersection performance affects the second intersection performance in terms of
total travel time. The fuzzy controller performs better in both experiments for junction 1 and junction 2 in
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comparison to the conventional controller. In this research the finding was that the fuzzy controller leads to
higher network throughput and lower total travel time compared to the conventional controller.

Peziome

Mopnenute Ha JABWKEHHE B TPAJICKUTEC pAaHOHM TMPEACTABISABAT CIOKHA W JMHAMHYHA CHCTEMA.
[IpencraBeHOTO HM3ClIeIBAHE € CHCTEMA 3a yrpaBjeHue Ha cBeTodap ¢ oOpaTtHa Bpb3ka. KoHTponepsT Ha
CUCTEeMaTa € TPOSKTUPAH C PAa3MUT U KIIACHYECKHU TIOJIXO]] ¥ € MPHJIOKEH KbM MpPEka OT JIBE KPhCTOBHIIIA.
[IpoBepkara ce m3BbpmBa ¢ omomra Ha miaatgopmata MATLAB fuzzy toolbox (3a mpoekTupaHe Ha
pa3MUTHsI KOHTPOJIep) U Tuiaropmara Aimsun 3a MUKPOCUMYJIALIKS HA JIBETE€ KPHCTOBHUIIA C TOMOIITA Ha
JBaTa TUIIa KOHTPOJIEPH. 3a OCBHILECTBSABAHE Ha YIPABJICHUETO Ha CHUCTEMara € MPEUIOKEH Pa3MUT
KOHTPOJIEp C €BPUCTUYHHU MTPABUIIA, KOMTO TIO3BOJISIBA AJANITUBEH KOHTPOJ HA TpaduKa Ha CUTHAIM3HPAHU
KpbcTOBHUIA B Tpaacka cpena. Fuzzy Toolbox B MATLAB ce m3nos3Ba 3a cuMysupaHe Ha pa3sMHUT
KoHTposiep. CUMyIaTopbT 3a MbTeH TpaduK - Aimsun ce W3MOI3Ba 3a MOJACIUPAHE M CUMYJIMpaHEe Ha
Tpaduk Mpexa OT ABe KpbCcToBUIIA. [[poAbIKUTEIHOCTTa Ha 3€jeHaTa CBEeTJIMHa B Mojeia Aimsun ce
OCHOBaBa Ha pe3yJTaTUTE 3a JBaTa KOHTpoJiepa OT JBa OTAENHU ekcrnepuMeHTa. CpaBHsBAT ce
CUMYJAIIMUTE Ha MOJIEJIM Ha Aimsun C IBaTa TUIa KOHTPOJIEPH, PA3MUTHUS U Kilacudeckusi. EkcriepuMeHThT
ce MPOBEXK/Ia MPHU MPEINOoCcTaBKaTa, 4¢ TpaQuKbT € peHacuTeH. KoHcTatauuTe mokasBar, 4e B Mpexka oT
JIB€ KPBHCTOBHUIIA U ABaTa KOHTpoJIepa paboTAT 10 o100€H HaulH 3a MEPBOTO KPbCTOBUIIE. Bhpeku ToBa,
32 BTOPOTO KPHCTOBHUIIE, PA3MHUTHSIT KOHTPOJIEP OOMKHOBEHO MMa HIKOHM MPEIUMCTBA TIPE]] KIIACHICCKUS
KOHTpOJIEp MO OTHOIIEHHE Ha IMO-BUCOK Tpaduk. B 3akmoueHue, UAI0CTHATA MPOU3BOIUTEIHOCT Ha
Pa3MHUTHSI KOHTPOJIEP € MO-A00pa OT Ta3u Ha KJIACHYECKUs KOHTPOJIEP, HO ca HEOOXOAUMU JOIMBIHUTEITHU
W3CIEABaHMS 3a TO-CIOXKHH NBTHH Mpexu. V3cnenaBaHata TpaHCIOpPTHA Mpeka Ce€ CbCTOM OT JBE
KpbcToBHIIA. [10 TO3M HAUYMH ce TpoBEpsiBa KaK MPOM3BOJUTEIHOCTTa HAa MBPBOTO KPHCTOBHUIIE BIIHSC
BBPXY NMPOU3BOJUTEIHOCTTa HA BTOPOTO KPBHCTOBHILE IO OTHOIICHHE Ha OOLIOTO BpeMe 3a IbTYBaHE.
KonTponepbT, Oazupan Ha pa3MuTa JIOTWKa, C€ IpeJcTaBs IO-100pe U B JBaTa €KCIIEpUMEHTa 3a
KpBbCTOBHUIIE | U KpBCTOBHILE 2 B CPAaBHEHUE ¢ KOHBEHIIMOHAIHUS KOHTposiep. B ToBa u3cnensane Oere
YCTaHOBEHO, Y€ Pa3MUTUAT KOHTPOJIEP BOJU JO MO-BHCOKAa MPEKOBA MpOIycKaTelHa CIOCOOHOCT U Mo-
HUCKO OOIIO BpeMe 3a MbTYBaHE B CPABHEHHE C KOHBEHIIMOHAIHUS KOHTPOIIEP.

[B4.8] Gegov, A., Vatchova, B., Boneva, Y., Ichtev, A., Heuristic Fuzzy Approach to Traffic Flow
Modelling and Control on Urban Networks. Future Internet, ISSN: 1999-5903, Vol. 17 (5), No. 227, pp.
1-19, MDPI, DOI: https://doi.org/10.3390/fi17050227, Impact Factor: 3.6 (2024); 5-Year Impact
Factor: 3.5 (2024), Q1, SJR (SCOPUS)2024: 0.76, Q2

Abstract

Computer-aided transport modelling is essential for testing different control strategies for traffic lights. One
approach to modelling traffic control is by heuristically defining fuzzy rules for the control of traffic light
systems and applying them to a network of hierarchically dependent crossroads. In this paper, such a network
is investigated through modelling the geometry of the network in the simulation environment Aimsun. This
environment is based on real-world traffic data and is used in this paper with the MATLAB R2019a-Fuzzy
toolbox. It focuses on the development of a network of intersections, as well as four fuzzy models and the
behaviour of these models on the investigated intersections. The transport network consists of four
intersections. The novelty of the proposed approach is in the application of heuristic fuzzy rules to the
modelling and control of traffic flow through these intersections. The motivation behind the use of this
approach is to address inherent uncertainties using a fuzzy method and analyze its main findings in relation
to a classical deterministic approach. The novelty of the paper compared to previous research is the
complexity of the modeled network comprising of four connected intersections and the variation of the fuzzy
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logic where the inputs are split in 2 and 3 valued logic and the output is split in 5 and 9 valued logic.

The goal of the research was to design a network of four intersections represented as a hierarchical system
of traffic light-regulated intersections managed by fuzzy controllers Depending on the input and output fuzzy
logic values four controllers were modelled and were named Controller 1, Controller 2, Controller 3,
Controller 4, and a fifth Conventional Controller was included for comparison. All five controllers are
compared regarding the following indicators: Flow, Total Travel Time, Delay, Travel Time. Overall, the fuzzy
controllers lead to better results for the individual units of vehicles (delay and travel time), whereas the
classical controller leads to better results in terms of system-wide behaviour (total travel time and flow). The
comparison of the controllers according to the traffic indicators is visualized on Fig. 4 to Fig. 7 in the paper.

Pesziome

KoMIoTspHO NOANOMOrHATOTO MOJIEIMPAHE HA TPAHCIIOPTA € OT ChUIECTBEHO 3HAYCHHE 32 TECTBAHE
Ha pas3IMYHU CTpaTerHMM 3a ymnpaBieHue Ha cBerodapure. EnuH oT moaxoaurte 3a MojenupaHe Ha
yOpaBlieHHETO Ha Tpaduka € 4pe3 eBPUCTHYHO JedUHUpaHe Ha PasMUTH IpaBWiIa 3a YOpaBlIeHHE Ha
cBeTo(apHU CUCTEMH U MPUIIATAHETO UM KBbM MpPEeXa OT HepapXU4HO 3aBHCUMH KPBCTOBUIIA. B Ta3u cratus
TakaBa MpeXa ce U3cje/iBa Upe3 MOIeIupaHe Ha FTeOMETpHsITa Ha MpeXKaTa B CHMYyJIallMOHHaTa cpeia Aimsun.
Ta3u cpena e 6azupaHa Ha peajHM JaHHU 3a TpapuKa M ce M3MO0J3Ba B Ta3u CTaTHUs C MHCTPYMEHTapuyMa
MATLAB R2019a-Fuzzy. Ts ce ¢pokycupa BbpXy pa3pabOTBaHETO HA MPEXa OT KPbCTOBHINA, KAKTO U BHPXY
YETUPH PA3MUTH MO/JIEIIA U TIOBEICHUETO HA TE3W MOJICNIN BbPXY U3CIIEIBAaHUTE KPBCTOBUINA. TpaHCIOpTHATA
Mpeka c€ ChCTOM OT YEeTHpPU KpbhCTOBMIA. HOBOCTTa Ha MpEeAsioKEHUs MOAXOJ € B MpUJaraHeTo Ha
EBPUCTHYHU PAa3MUTH NPaBWIIa KbM MOJEIHMPAHETO M YIPABICHHUETO Ha TpaduKa mpe3 Te3u KPhCTOBUIIA.
MotuBanusTa 3a] M3MOA3BAHETO Ha TO3M MOAXOJ € Ja C€ aApecupar NPUCHIIUTE HECUTYPHOCTH,
W3IIONI3BAKKA Pa3MUT METOMA, M JIa CE€ aHAIM3MpAT OCHOBHHUTE MYy OTKPHTHS BBB BPB3Ka C KIACHYECKU
JIeTepMUHUCTHYEH 3ax0j. HoBOCTTa Ha cTaTHsATa B CpaBHEHHE C MPEAUIIHU U3CIEABAHUS € CI0KHOCTTA Ha
MoJIeJIMpaHaTa Mpexa, ChbCTOsIIAa C€ OT YETUPHU CBbP3aHU KPBCTOBHUILA, U BapHallUsITa HA pa3MUTAaTa JIOTHKa,
KbJIETO BXOJIOBETE Ca pa3/ieiieH! Ha 2- U 3-3HauHa JIOTUKA, a U3XOIbT € pa3zeiieH Ha 5- U 9-3HauHa JIOTHKa.

[lenra Ha u3cnenBaneTo Oelle J1a ce MPOCKTHPA MpeXka OT YeTUPHU KPBHCTOBUIIA, MTPECTaBEHA KAaTo
fiepapXuvHa CUCTEMa OT PETYIHPAHH OT CBeTO(apH KPHCTOBHUIIA, YIIPABISIBAHU OT Pa3MHUTH KOHTposiepu. B
3aBHCUMOCT OT BXOJIHHUTE M W3XOIHUTE CTOHHOCTH Ha pa3MHTara JIOTHKAa OfXa MOACIUPAHU UYETHPHU
koHTpoJepa, Hapeuenu Kontponep 1, Konrponep 2, Konutponep 3, Konrponep 4, a 3a cpaBHeHue Oeiie
BKJIIOYEH M TIE€TH - KOHBEHIMOHAJIEH KOHTpoJjep. BcuukuTe meT KOHTposepa ca CpaBHEHH IO CIEIHUTE
nokazarenu: Murten3suBHOCT Ha Tpaduka, OO0 Bpeme 3a mbTyBaHe, 3a/iphxkka, Bpeme 3a mbpTyBane. Karto
LS710, PA3MUTUTE KOHTPOJIEPU BOJAT J0 MO-T00pH pe3yaTaTh 3a OTIEIHUTE IPEBO3HU CPEICTBA (3aApHKKa U
BpEME 3a MBTYBAHE), OKATO KJIACHYECKUAT KOHTPOJEP BOAU /10 MO-A00pU PE3YyNTaTH MO OTHOLIEHUE Ha
MOBE/IEHUETO Ha Ijs1aTa cucreMa (00110 BpeMe 3a MbTyBaHe U MHTEH3UBHOCT Ha Tpaduka). CpaBHEHHETO Ha
KOHTPOJIEPUTE CIIOPE]T UHIMKATOPUTE Ha Tpapuk € BUu3yanusupano rpapuuno (Pdur. 4 no dur. 7)-B craTusTa.

[B4.9] Boneva, Y., lvanov, V., Improvement of Air Pollution Caused by Traffic Through Different
Signal Timing Policies — Case Study of Sofia. In: Georgiev, I., Kostadinov, H., Lilkova, E. (eds)
Advanced Computing in Industrial Mathematics. BGSIAM 2019. Studies in Computational
Intelligence, vol 1111, Electronic ISSN 1860-9503, Print ISSN 1860-949X, Springer, Cham, 2023, pp.
25-33, DOI: https://doi.org/10.1007/978-3-031-42010-8 3, SJR(SCOPUS)2022: 0,21, Q4

Abstract

Different approaches exist related to mitigation of traffic pollution. This research focuses on the signal
timing traffic management policies and their impact on air pollution. A software simulation with the traffic
software simulators AIMSUN and TRANSYT was performed. AIMSUN uses the environmental model of
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Panis et al., 2006. A microscopic traffic simulation model to evaluate the environmental effects of the
application of different signal timing policies was used. A network of four connected junctions along
Shipchenski Prohod Blvd. in Sofia was simulated. The experiments lead to the conclusion that traffic
pollution can be influenced by changes in signal timing policies.

Peziome

CrpuiecTByBaT pa3auvHU MOJIXOAM, CBbP3aHU C HAMaJIIBaHE HA 3aMbPCABAHETO OT aBTOMOOMIIEH TpaduK.
ToBa uscnenBane ce (OKycHpa BbPXY MOJUTUKHUTE 32 YIPABICHUE CBETIMHHATA CUTHAIU3ANNS U TIXHOTO
BB3JICHCTBUE BHPXY 3aMbpPCSABAHETO HA Bb3Ayxa. [IpoBeneHa e copryepHa cuMynanus cbC CUMYJIATOPUTE
Ha codryep 3a Tpaduxk AIMSUN u TRANSYT. AIMSUN wu3non3Ba ekoiorugHusi Mozeln Ha Panis et al.
2006. 3non3BaH € MUKPOCKOITMYEH MO/IEH 32 CUMYJIaIus Ha TpaduKa 3a OIlCHKa Ha Bb3CHCTBUETO BBPXY
OKOJIHATa cpeJa OT MpPWJIaraHeTo Ha pPa3IMYHU TMOJUTUKU 32 CHHXPOHU3HWpPAHE HA CBETJIMHHA
curHaiuzanus. bemie cumynupana Mpexa OT YeTUPU CBbP3aHu KpbcToBuINa o Oyii. lunmyencku npoxon
B Codus. OT ekcriepuMEeHTHUTE MOKE J1a C€ HAIPaBH M3BOJ, Y€ 3aMbPCABAHETO HA Tpaduka MOxke 1a Obae
MOBJIMSIHO OT IPOMEHU B MOJUTUKHUTE 32 YIIPABJICHUE Ha CBETIMHHATA CUTHAIM3ALINS.

[B4.10] Boneva, Y, Intelligent Approach to Infrastructure Changes in Urban Environment, Proc. of XXX
International Scientific Conference Electronics - ET2021, September 15 - 17, 2021, Sozopol, Bulgaria, IEEE
Xplore, Electronic ISBN:978-1-6654-4518-4, Print on Demand(PoD) ISBN:978-1-6654-4519-1IEEE, DOI:
10.1109/ET52713.2021.9579591, 2021, pp. 1-4, No. 3409, SIR (SCOPUS) 2020: 0.11

Abstract

This paper presents an initial study addressing infrastructure change and its evaluation through
microsimulation via the software Aimsun. The infrastructure is a T-junction that is proposed to be replaced
with a roundabout. The final outcome shows that the higher the traffic demand, the bigger the difference in
traffic indicators between the two cases. Although, the absolute values for Total Travel Time are in favor of
the current T-junction more research will be needed.

Pesome

To3u TOKYMEHT MpeACTaBsl IbPBOHAYAIHO IPOYYBAaHE, HACOUEHO KbM IPOMSHA Ha MHPPACTPYKTypara U
HeifHaTa OIleHKa upe3 MHUKpocumynauus upe3 codpryepa Aimsun. Wuppactpykrypata e T-obpasHo
KPBCTOBHILE, KOETO ce Mpeasiara a 0b/1e 3aMEHEHO ¢ KpbroBo KpbcToBulle. KpallHUAT pe3ynrar nokassa,
Ye KOJKOTO M0-BUCOKA € MHTEH3UBHOCTTA Ha TpaduKa, TOJKOBA MO-TOJIIMa € pa3iiKaTa B MOKa3aTeauTe
Ha TpauK Mexay ABaTa ciiydas. AGCOJIOTHUTE CTOMHOCTH 3a OOIIOTO BpeMe 3a IbTYBAHE ca B 110132 Ha
HacTosmoTo T-00pa3Ho KPBCTOBUIIIE, TaKa Y€ 11 ca HEOOXOAMMHU MOBEYE U3CIIeIBAHUS.

[B4.11] Dimitrov, S., Boneva, Y., Pavlova, K., Control of traffic lights by means of intelligent methods.
Proceeding of the 12th National Conference with International Participation "Electronica 2021", ISBN:978-
1-6654-4061-5, Print on Demand(PoD) ISBN:978-1-6654-1168-4, IEEE Xplore, 2021, pp. 43-46,
DOI:10.1109/ELECTRONICA52725.2021.9513689, (Muaekcupana B SCOPUS)

Abstract

Traffic congestion is a problem in large cities. It has many negative consequences for the economy, the
environment and human health. Proper adjustment of the traffic light settings in urban environments is the
main means of control of this problem. This paper investigates a network of crossroads situated in central
Rome in the area of Municipo V. The study presented in this paper offers alternative approaches to the
optimization of signal timings of traffic lights in the network. A comparison is made between the current
settings, the Buyanov et al. optimization approach, the nonlinear optimization approach and the bi-level
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optimization approach. Signal timings for the current settings and for the three optimization approaches are
imported in the traffic simulation software suit Aimsun and the output results of the four simulations are
compared. The analysis and evaluation of the output data shows that the nonlinear approach gives better
results than the Buyanov et al. approach. This is also valid for the bi-level optimization approach. The
effectiveness of the used optimization methodologies is graphically presented.

Pesome

HaroBapenoctra Ha Tpaduka e nmpobiaem B roieMute rpagoBe. Te BOIAT 4O MHOTO HETaTUBHU MOCIICAHIIN B
oOyacTTa Ha MKOHOMHMKATAa, OKOJHATa cpela W 3apaBeTo. IIpaBuiaHaTa HacTpoiika Ha HACTPOWKHUTE Ha
cBeTo(dapa B rpajicka cpefia € OCHOBHOTO CPEJICTBO 32 KOHTPOJ BBPXY MOCOYEHUTE npobiaemu. HacTosmust
JOKYMEHT U3CJIe/IBa MpEXka OT KPbCTOBHUIIA, PA3MOJIOKEHH B IIEHTpaIHAaTa YyacT Ha Pum B paiiona Municipo
V. Uscnenpanero, mpeicTaBeHO B Ta3W CTATHs, Mpejylara alTepHATUBHU MOJIXOJM 32 ONTUMHU3HpPAHE Ha
BPEMETO 3a CUTHAJIM Ha cBeTo(dapuTe B MpekaTa. M3BbpIIBa ce CpaBHEHHE MEXKIy TEKYIIUTE HACTPOMKH,
MoAXoJla 3a ONTUMHU3anus Ha Buyanov et al, moaxoma 3a HeNWHEWHa ONTUMHU3AIMS W TOAXOAa 3a
ONTHUMU3HpaHEe Ha B¢ HUBA. CUTHAINTE 32 TEKYIIUTE HACTPOMKHU M 3a TPUTE MOJIX0JIa 32 ONTUMHU3AIUS CE
UMIIOPTUPAT B codTyepa 3a cuMmyianus Ha Tpapuk Aimsun u pe3yJdTaTHTE OT YCTUPHUTE CHUMYJIAINH Ce
CpaBHSBAT. AHAIM3BT U OLICHKATa Ha JIaTaTa Ha U3XO0/ JaBa MPeIMMCTBO Ha HEJTMHEHHUS MOIX0/1, TOCIICIBaH
OT IOJIX0JIa 32 ONTUMHU3UPAHE HA JBE HUBA, IO CE OTHACS 10 Pa3jMYHU WHIUKATOPW Ha Tpadwuka, HATP.
3aKbCHEHHE, ITOTOK, CKOPOCT, OIAIlKa U T.H. Ca IPEICTaBeHH rpaduyHoO.

I'7. Hayynu ny0JMKanum B U31aHUs, KOUTO ca pepepMpPaHU M HHIEKCHPAHHU B CBETOBHOM3BECTHH 0a3H
JAAHHU ¢ HAYYHA HH(poOpMAaLus

[Ty6mukarmu ['7.1 u 7.2 ot Ta3u kateropus pasriiexaar TpaHCIIOPTHATA TEMATHKA, KaTo MIbpBaTa MyOInKaIus
¢ TMIOCBETeHA HA MUKPOCHMYJIAIIMOHHO MOJICTIMPaHe ChC COPTyepeH MpoayKT AIMSUN U MpaBy OLICHKA CIIPSIMO
TPaHCIIOPTHHU MOKA3aTeN! 3a MPUBIKBAHETO B CITy4yail Ha MapKUpaHe Ha MbTHA apTepus B rpaa Codus, Mo KOSITO
ce gaBwkar u TpamBau. IlyOmukanms [7.2 dopmanmsupa upe3 ONTUMHU3AIMOHHA 3a/laya ONTHUMAITHO
yIPaBIEHUETO Ha rpaacku Tpaguk. OOEKT Ha MOJICNMPAHETO € IIeHTpaHa ynula B rpaa Codus.

[['7.1] Boneva Y., Microscopic simulation of on-street parking: quantitative evaluation. The case study of
Sofia, Bulgaria. Proceedings of International Conference Automatics and Informatics- ICAI2020, IEEE
Xplore, 2020, ISBN:Electronic :978-1-7281-9308-3, Print on Demand (PoD) ISBN:978-1-7281-9309-0,
DOI:10.1109/ICAI150593.2020.9311297, pp. 1-6, URL: https://ieeexplore.ieee.org/document/9311297
(Munexcupana B SCOPUS)

Abstract

This paper tackles the problem of on-street parking and the quantification of its effects for a network of four
signalized intersections. The network has a key location regarding the access to the center of the city and
back to the suburb neighborhoods. The intersections are situated along Shipchenski prohod Blvd. The
evaluation is performed through microsimulation in the software product AIMSUN. Two cases were
investigated and compared — first case is no on-street parking case and the second case is the on-street parking
case. The comparison was performed on the basis of several traffic indicators such as delay, density, speed,
flow etc. as well as environmental effects. The general conclusion can be drawn that all investigated traffic
indicators worsen in the case of on-street parking compared to the case with no parking on the street. Another
not obvious result is the increase in fuel consumption and CO2 emissions that if closely analysed is logical
due to the decreased capacity of the network and the congestion that is formed through on-street parking.

10



Pestome

B crarusra ce pasriexa npodiaeMa ¢ MapKupaHeTo Ha YJIMLATa U KOJIUYECTBEHOTO ONpeeNIssHE Ha HETOBUTE
e(eKTH 3a Mpeka OT YeTHPH CUTHATU3UPAHH KPBCTOBHUINA. Mpexara MMa KIFUOBO MICTO MO OTHOLICHUE Ha
JOCTBIIA IO LEHThpa Ha I'pajia ¥ 00paTHO 10 KBapTaIUTe Ha NpeArpaauara. KpbcroBuiiara ca pa3nosioxeHu
no Oyn. HIumyencku nmpoxon. OneHkaTa ce M3BbPILBA Ype3 MUKpOCHUMYyanus B porpamuus maker AIMSUN.
bsixa u3cnenBaHu 1 CpaBHEHHU J1Ba Cilydas — IbPBUST cliydail € 0e3 mapkupaHe Ha yJaulaTa, a BTOPUT Cliydyai
€ IIpH apKupaHe Ha ynunarta. CpaBHeHHETO Oellie U3BBbPIIEHO Bb3 OCHOBA HA HAKOJIKO MHIMKATOPa 3a Tpaduk,
KaTo 3apbCTBAHMS, IUTBTHOCT, CKOPOCT, MHTEH3UBHOCT Ha TpaduKa U JAp., KAKTO U €PEKTU BbPXY OKOJIHATa
cpena. OOIIOTO 3aKJIIOUEHHE €, Ye BCUYKHM M3CIE/IBaHM TOKa3aTelu 3a Tpa(uK ce BIOLIABAT B CIy4ald Ha
[IapKUpaHe Ha yJMllaTa B CpaBHEHHE ChC ciaydas 0e3 mapkupaHe Ha ynuuara. [[pyr Heo4eBUAEH pe3yirarT €
YBEJIIMYEHUETO HA pa3xoAa Ha ropuBo u emucuute Ha CO2, KOETO NMpHU MO-BHUMATEJIEH aHAIMU3 € JIOTMYHO
NOpaJy HaMaJeHUs KalaluTeT Ha MpekaTa U 3aJpbCTBAHUATA, KOUTO ce 0Opa3yBaT OT NMApKUPAHETO Ha
yJiara.

[['7.2] Balabanov A., Stoilov T., Boneva Y., Linear-Quadratic-Gaussian Optimization of Urban
Transportation Network with application to Sofia Traffic Optimization. Journal Cybernetics and Information
Technologies, 16, 3, IICT-BAS, 2016, ISSN:1311-9702, pp. 165-184. DOI:10.1515/cait-2015-0013,
SJR(SCOPUS)2015: 0.158

Abstract

The paper defines and solves a Linear-Quadratic-Gaussian (LQG) optimization problem addressing real time
control policy of Urban Transportation Network (UTN). The paper presents UTN model definition, analysis
and LQG optimization problem definition, resulting in special problem structure. The problem is extended
for the case when random processes exist in the traffic behavior and when the real traffic information may be
given by noisy sensors. An urban transportation network (UTN) is regarded as a set of linked junctions which
are controlled by the traffic lights. An UTN behavior in saturated mode may be described by the well-known
store-and-forward model. The numerical simulation considers an area which is a real urban transportation
network in Sofia, Bulgaria and is situated along “Yosif Gurko™ Street, and crossed by “Vasil Levski” and
“Evlogi and Hristo Georgiev” boulevards, Fig. 3.

The UTN on morning and evening peaks is oversaturated and this traffic area needs optimization. The traffic
conditions were collected partially by natural observing and by using AIMSUN microscopic traffic flow
simulator. The UTN observing was evaluated on evening-peak at 6:00 P.M., 8:00 P.M. For this period long
vehicle queues persist. The AIMSUN simulations were done under fixed-time signal control settings. The
simulation results confirmed the observations and showed that under fixed-time control, long vehicle queues
are created at the links.

For a other cases the UTN may be significantly large and the dimensions of the optimization problem will
increase. Such large problem requires an effective and fast algorithm for solving the LQG optimization
problem.

For the investigated cases in the study the reduction of total vehicles amount in the queues equals to 35% and
42% respectively in comparison with the lack of control and fixed time phase durations (currently established).
In conclusion, this research formalizes a traffic-responsive urban control in the form of linear-quadratic
regulator. It has been defined a LQG optimization problem of UTN with consideration of random processes
in the system behavior.

The formal UTM model and control policies were numerically tested on real network from Sofia city. The
obtained results give benefit to the implementation of the LQG optimization in comparison to the fixed time
plan of traffic control, which is currently established.
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Pesrome
B cratusra ce pedunupa m pemaBa JmHEHHO-KBaapaTuuHo-raycoBa (JIKI) onTmMmsanmonHa 3anauva,
HAco4YeHa KbM IOJIMTHKATA 3a YIPABJICHUE B PEAaJHO BpeME Ha IpaJicKaTa TpaHCIIOPTHA Mpexa. B cratusra
ce mpezacTass nepuHUpaHeTo Ha Mojen, ananu3 u JIKIT onTuMu3anmoHnHa 3a1ayda, BOJICHIM 10 cenuduyna
CTpyKTypa Ha 3aza4yara. ONTUMH3allMOHHATA 3a/JadaTa € pas3lIMpeHa 3a Cilydas, KOraTo ChIIECTBYBAaT
CITy4aiiHH MPOLIECH B TMOBEICHUETO Ha TpaduKa M KOraTto peanHara nHpopmaus 3a Tpaguka Moxe 1a Obae
IIpeJ0CTaBeHa OT HEeTOYHU ceH3opH. I'pajackara TpancnoptHa mpexa (I'TM) ce pasriexaa karo Habop OT
CBBbp3aHU KPBCTOBHINA, KOUTO ce€ KOHTposnupar oT ceerodapure. [loBenennero na I'TM B HacUTEH pexxum
MO3e 712 ObJIe OIMCaHO upe3 JoOpe Mmo3HaThs Mozen ,,store-and-forward®. Yucnenara cumynanus pas3riiexia
00J1acT, KOSITO € peaiiHa rpajcka TpancnopTHa Mpexa B Codust, bbpiarapus, pa3nosiaokeHa no npoTexXeHue Ha
ymuua ,,Mocud I'ypko* u npecuuana ot 6ysieBapaute ,,Bacun JIescku® u ,,EBnorn n Xpucro I'eoprues®, O
3

I'TM B cyTpellHUTE M BEYEPHUTE IMKOBE € IIPEHACUTEHA U C€ HyXZac OT onruMmusauud. /[aHHure 3a
yciaoBUATa Ha Tpaduka ca CbOpaHM YAaCTHUYHO 4Ype3 €CTECTBEHM HAOIOACHUS U 4Ype3 M3MOJI3BaHE Ha
MuKpockonuyeH cumynatop Ha Tpapuxk AIMSUN. Habmonenusara nHa I'TM ca olieHeHH BbB BEUEpHUTE
nukoBu yacose B 18:00 u 20:00 gaca. [Ipe3 To3u nepuo/ ce 3ana3BaT AbJITM ONAIIKH OT IPEBO3HU CPEACTBA.
Cumynauunte Ha AIMSUN 06sixa npoBeseHH NpU HAaCTPOWKM 3a YIpPaBJICHHE Ha CUTHaNA ¢ (PUKCHPAHO
Bpeme. Pesynrtarure oT cumynamusTa MOTBbpAMXa HAOMIOJEHHUSATAa W IOKa3axa, 4e€ IpPHU YNpaBICHHUE C
(buKcupaHo BpeMe ce Ch3aBaT ABJITU ONAIIKHU OT IPEBO3HU CPEJICTBA 10 BPH3KUTE.

B npyru cinydyaun I'TM moxe 1a 6b/e 3HAUUTETHO TOJIsIMa U pa3MepUTe Ha ONTUMU3ALMOHHMS TPO0IIeM 11ie
ce yBenmuar. TakbB ToisiM TpoOIeM M3UCKBAa e(EeKTUBEH W Obp3 alropuTbM 3a pelIaBaHe Ha
ONTHMHU3ALIMOHHATA 3a/1a4a.

3a n3cnenBaHUTE Cilydad B ITyOaMKalMsATa, HAMAJISIBAHETO Ha 00IMs Opoi MPEBO3HU CPE/ICTBA B OMAIIKHUTE
€ choTBETHO 35% 1 42% B CpaBHEHUE C JIUTICATa HA KOHTPOJ U (PUKCHPAHUTE MPOIBIDKATEITHOCTH Ha (pa3uTe
BbB BPEMETO (YCTAaHOBEHH KbM MOMEHTA).

B 3akmrouenue, ToBa M3cienBaHe (opManu3upane yINpaBlieHHME Ha Tpajcku TpaduK, 4pe3 JIMHEHHO-
kBazgpatuueH perynarop. lepunupan e JIKI' onrtummsanuoHHa 3ajada 3a yOpaBlieHME Ha TIpajcKa
TPaHCIIOPTHA MPEKa C OTYUTAHE HA CIIyYallHUTE IPOLIECH B IIOBEICHUETO HA CUCTEMATA.

dopManTHUAT MOJIeN Ha IPajicKa TPAHCIIOPTHA MPeXa U MOJIUTUKUTE 3a yIpaBlIeHUe 05Xa YUCIEHO TeCTBaHU
BBpXY peanHa mpexa oT rpag Codus. [lonydyenure pe3ynraTi gaBaT npeIuMCcTBO Ha npuiaradero Ha JIKT
ONTUMU3AIMATA B CpaBHEHHE ¢ (PMKCHUPAHUS BPEMEBU IUIaH 3a yNpaBlieHHe Ha Tpaduka, KOMTO € yCTaHOBEH
B MOMEHTA.

[Ty6mukarwm 7.3 u I'7.4 pasraexnar NpuiioKeHUeTo Ha CepHO3HU UTPU B OBITApCKUTE YUMIININA, KAKTO U
METOJI0JIOTHS, MPEACTaBslla Mojiela Ha KM3HEHHs IIUKBI 3a pa3paboTBaHe Ha coTyep, aAanTUpaH 3a
oOpa3zoBaTenH! UTpU. MOTUBAIMATA 32 BHEPsSBaHE HA 00pa30BaTEeIHU UTPU B yU€OHHSI IPOLIEC € CBbp3aHa
C MOJ00pSIBAHETO Ha BH3MPHUEMAHETO Ha YYEOHOTO ChAbP)KAHNUE OT YUECHUIIUTE.

[I'7.3] Paunova-Hubenova, E., Terzieva, V., Dimitrov, S., Boneva, Y. Integration of Game-Based
Teaching in Bulgarian Schools — State of Art., in Ciussi M. (ed.), Proceedings of 12th EuropeanConference
on Game-based Learning ECGBL 2018, pp. 516-525, Academic Conferences and Publishing International
Ltd., 2018, ISBN: 978-1911218-99-9 (print) 978-1-512764-00-6 (E-book), ISSN: 2049-0992, SJR
(SCOPUS) 2018: 0.154
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Abstract

The recent massive use of information and communication technologies (ICT) has greatly affected
traditional education approaches. In the paper, we explore the integration of game-based learning in
Bulgarian schools. We present a study based on a comprehensive online survey on the use of educational
games in teaching practice. The survey encompasses an in-depth examination of two categories of
respondents — teachers and students about their views on gamification and how it is applied in order to
improve students’ performance and engagement. The study explores students’ attitudes through three
different questionnaires accordingly prepared to suit to their age. The great number of participants — more
than 1600 teachers and totally above 8000 students from the three age groups (primary, low and high
secondary schools), shows that the survey gives us a reliable national representative picture. In the research,
we analyse how often and in which pedagogical activities serious games are applied. The answers of the
teachers are compared with those of the students thus to find out if the expectations of digital generation
are actually met. Furthermore, we analyse the crucial factors for successful gamification of classroom
education such as students’ and teachers’ assessment of the usefulness of educational games, their
frequency of use, the availability of up-to-date technology equipment and appropriate software in schools.
In addition, as the use of a game-based approach is up to teachers’ attitude, we explore the level of their
ICT competency and if they have the skills necessary for appropriate integration of educational games in
their practice. To assess how the game-based teaching really impacts the learners’ experience, we compared
the answers of both teachers and students. The results allow us to analyse their viewpoints and to show
where should be significant improvements. For the more precise understanding of the opinions of the
respondents from both categories, their free comments and answers to open questions are evaluated and
discussed.

Pe3zrome

HeornaBHAaIHOTO MacoBO M3MOJ3BaHE Ha WH(POPMAIMOHHA M KOMyHHUKamoHHH TexHojoruu (MKT)
CHITHO TIOBJTUSI HAa TPAJAMUIIMOHHUTE 00pa30BaTEIHU MOAXO0AM. B cTaTtusTa ce m3cieaBa MHTETpanusaTa Ha
o0yuyeHHnero, 6a3upaHO Ha Urpu B ObArapckure yuyuiauina. IIpencraBeHo e M3cienBaHe, OCHOBAHO Ha
ISJIOCTHO OHJIAMH MPOYYBAHE 3a U3MOJI3BAHETO Ha 00pAa30BaTEIHU UIPU B yueOHaTa MpaKkTUKa. AHKeTarTa
BKJIIOYBA 3a/{bJIOOYCHO U3CIIE/IBAHE HAa JIBE KATETOPUH PECHOHACHTH - YUMTEIM U YUYEHHUIM 3a TEXHUTE
BB3TJIC/IN 32 UTPOBU3AIMATA M KaK TSI Ce MPHJIara, 3a Jia ce MoJ00pH MPEICTaBsIHETO U aHTAKUPAHOCTTA Ha
yuenunure. IlpoydyBaHeTro u3ciiefiBa HArJlacCUT€ HAa YYEHUIUTE 4Ype3 TPU PA3JIMYHU BBIPOCHHKA, B
3aBUCHUMOCT OT Bh3pacTTa uM. ['onemusit 6poit yuactauiy - Haa 1600 yuaurenu u 06mo Haa 8000 yueHum
OT TPUTE BB3pPACTOBU IpyNHu (HAYalIHH, OCHOBHHM M CPEJHM YUMJIMIIA), [TOKa3Ba, Y€ MPOYUYBAHETO JaBa
Ha/Ie)K/THA HAIMOHAIHA TIPE/ICTaBUTENTHA KapTHHA. B M3cnenBaHeTo ce aHATM3Mpa KOJIKO YeCTO M B KOM
Helarornyecky JeMHOCTH ce Mpuiiarar cepuo3Hd Urpu. OTroBOpuUTE Ha YUYMTEIMTE CE€ CpaBHSBAT C
OTrOBOPUTE Ha YYCHHUIUTE, 33 Jla CE YCTAHOBU Jalli OYaKBAaHMITA HA T.HAP. IUTHTAIHO MOKOJIEHHUE Ca
u3nbJIHEeHH. OCBEH TOBa Ce€ aHAJIM3UpaT pellaBauiuTe (HakTopu 3a yCIENIHOTO MpujlaraHe Ha UTPUTE B
00y4YEeHHETO B KJIAaC, KaTO OI[CHKA Ha YUYCHHUIINTE M YUUTEIUTE 3a MMOJIE3HOCTTA Ha 00pa30BaTEIIHUTE UTPH,
TAXHaTa 4YECTOTa Ha H3IMOJI3BaHE, HAJMYMETO HAa MOJEPHO TEXHOJOTHYHO OO0OpYyJIBaHE M MOIXOJSI]
codryep B yumnumiara. B mombeiaHeHue, Thil KaTO U3MOA3BAHETO HA ITOIXO0J], OCHOBAH HA UTPH, 3aBUCH OT
HarjacaTa Ha YYMTENIMTE, € U3CJIeJBAHO HUBOTO Ha TIXHATa TEXHOJIOTMYHA WM KOMITIOThpPHA
KOMITIETEHTHOCT M Jalld T€ MpPHUTEXaBaT YMEHHsTa, HEOOXOAMMH 3a TOIXOMANla HWHTETpaius Ha
o0pa3oBaTelHU WIPU B TAXHATa MpaKTHKa. 3a J1a ce MpeleHHd Kak 0a3upaHOTO Ha UTPH IperojaBaHe
HaNCTHHA BJIHsIC BBPXY ONUTA HA YUAIIUTE, CE CPABHSABAT OTTOBOPUTE HA YUUTEIUTE C TE3W HA YICHUITUTE.
PesynraTute mo3BosiiBaT TEXHUTE TJVIEAHM TOYKH Ja CE€ aHAJIM3UPAT W MOKA3BaT KbJe ca HEOOXOAUMHU
3HAYUTEITHU MTOA00pEHHS. 32 IO-TOYHOTO pa30orpaHe Ha MHCHHUSATA HA PECITOHICHTUTE OT JIBETE KaTETOPHUU
Cce OIICHABAT M 00CHKIAT TEXHUTE CBOOOHN KOMEHTapu M OTTOBOPU HA OTBOPEHU BBIIPOCH.
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[I'7.4] Paunova-Hubenova E., Y. Boneva, K. Pavlova, Designing educational games — seven phases
methodology, 10th International Conference on Education and New Learning Technologies, 2nd-4th July,
2018, Palma, Mallorca, SPAIN, Published in: EDULEARN18 Proceedings, ISBN: 978-84-09-02709-5, ISSN:
2340-1117, publisher: IATED, 2018, doi: 10.21125/edulearn.2018.1588, pp. 6700-6709 (MunekcupaHa B
WoS)

Abstract

Nowadays computer games become one of the most used entertainment tools for the adolescents. In the recent
years, they are successfully applied in the education in the form of game-based learning. For students, the
learning with games is pleasant and motivating. To be efficient for educational purposes the games must be
properly designed. The creation of educational games is a specific process, which features have to be taken
into account when a methodology for its life cycle is chosen.

The development of this kind of software usually requires a team of programmers, designers, and educators,
which can be numerous. This paper describes a methodology that is, in fact, the lifecycle model for software
development adapted for educational games. We propose adding two supplementary steps to the above-
mentioned lifecycle. Thus, it contains 7 phases that have to be executed in a specified order. The aspects to
be taken into account when determining the target age group, the educational content, which will be included,
and the manner of incorporating it into the game are described in the paper. Creating a background story for
the interactive system and choosing the appropriate genre are explained. Selection of a platform, technology
tools, and programming languages for the development and realization of the game and the implementation
of the system are also presented. The proposed sequence of steps facilitates the process of creating a learning
game and determines the roles of the team members. Here are presented two significant benefits, which are
achieved by using this modification. The application of this methodology for designing an educational game
is also presented here. Its prototype was tested with students from the chosen age group who were asked to
complete a questionnaire after playing the game. The analysis of the results is discussed in the paper. The
prototype was implemented as a game for the subject Geography, but it can be easily adapted for another
subject and/or age. The way of its personalization for the students’ knowledge is also described here. The
stages of testing, development, and support are explained.

The use of educational games enhances the perception of the learning content by students. The game motivates
them to be active in the learning process and to seek additional interesting information.

Pezome

B nHemHo BpeMe KOMIIOTBPHUTE UIPU C€ MPEBPBIIAT B €IWH OT Hal-U3IMOJ3BaHUTE MHCTPYMEHTH 32
3abaBiieHUE Ha rojpacTBamuTe. [Ipe3 mocienHuTe TOUHH T€ Ce MpUilaraT yCIenHo B 00pa3oBaHUETO MO
¢dopmara Ha UrpoBo-0azupaHo o0yuyeHHe. 3a YUEHUIIUTE YUEHETO Ype3 UIPU € MPUITHO U MOTUBHUpAILO. 3a
na ObraT edeKTHMBHM 3a O0pa30BaTeNHM LEJNH, UrpUTe TpsOBa Ja ObJAT MPABUIHO TPOEKTHPAHHU.
Cp3naBaHeTo Ha 00pa30BaTEIHU UI'PHU € crieln(UUEH IpoIec, YUUTO XapaKTepUCTUKH TpsiOBa 1a ce B3eMaT
MPEBU/I TPU U300pa Ha METOOJIOTHS 32 KU3HEHHS UM IHUKBII.

PazpaGoTrBaneTo Ha TO3u BUA copTyep OOMKHOBEHO H3MCKBA €KMII OT MPOTPAMUCTH, IU3aiHEpH u
MIPEeroIaBaTeld, KOUTO MOTaT J1a ObaaT MHOTOOpOWHHU. Ta3u cTaTHs OMMCBA METOIOJIOTHS, KOSTO BCHITHOCT
€ MOJeNbT Ha JKM3HEHHMsS LMKBI 3a pa3paboTBaHe Ha co(Tyep, aAaNnTHpaH 3a 0Opa3OBaTETHH HIPH.
[Ipemiarame na ce 100aBAT JBE JOBIHUTEITHH CTHITKH KbM TOPECTIOMEHATHS )KU3HEH UK. [10 TO31 HaunH
TOM chAbpKa 7 ¢a3u, KOUTO TPsAOBaA J1a ce U3MBIHAT B ONpeNeNieH pel. B cratuara ca onucaHu acliekTUTe,
KOUTO TpsIOBa J1a ce B3eMaT MPEIBUJI MPH ONpeAessTHE Ha IeieBaTa Bb3pacToBa Ipylia, 00pa3oBaTeITHOTO
ChIbpIKAHUE, KOETO 11 ObJe BKIOUYEHO, 1 HAUMHBT 3 BKIIIOYBAHETO My B UrpaTta. OOsSCHEHO € Ch3/1aBaHETO
Ha ()OHOBA UCTOPHUS 32 MHTEPAKTHBHATA CHCTEMa U H300pBT Ha oaxo sl xaHp. [IpencraBen e n300pbT Ha
wiatopma, TEXHOJIOTUYHN MHCTPYMEHTH U €3HUIM 3a IpOorpamMHpaHe 3a pa3paboTBaHE U pealu3upaHe Ha
urpata, KakTo ¥ BHEIpSBaHETO Ha cucrteMata. [IpemnokeHaTa IOCIIEIOBATEIHOCT OT CTHIIKH YJIECHSBA
npolieca Ha ch3/]aBaHe Ha yueOHa Urpa 1 orpeieNs poJiuTe Ha YeHOBeTe Ha ekuna. Tyk ca mpejcTaBeHH JBe
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CBIIECTBEHU MPEAUMCTBA, KOUTO CE IMMOCTUTAT Ype3 U3IMOI3BaHETO Ha Ta3u Moaudukamus. [IpeacraBeHo e u
MPUJIOKEHUETO Ha Ta3W METOAOJIOTHsS 3a MPOEKTHpaHe Ha oOpa3oBarenHa urpa. HelHusT mporoTtum e
TECTBAaH C YYCHHUIIM OT M30paHaTa Bb3pacTOBa IPyIa, KOUTO ca OWJIM TIOMOJICHH 1 TIOIBIHAT BBIPOCHHUK
ciex urpa. AHamU3bT Ha pPe3ydTaTUTE € pasrienaH B cTartusaTta. [IpoToTHNBT € peanusupaH KaTo urpa 3a
npeamera ['eorpadus, HO MOXe JIeCHO J1a ObJe afanTupaH 3a APYT MpeaMeT W/ Bb3pact. OnucaH ¢ u
HAYMHBT 32 MEPCOHATM3UPAHETO MYy 3a 3HaHUATA Ha ydeHunure. OOSCHEHM ca eTalmuTe Ha TECTBaHE,
pa3paboTBaHe U MOIPHIKKA.

N3mon3Banero Ha 00pa3oBaTeIHM WIPU MOJOOpSBa BB3MPUEMAHETO HA YUYEOHOTO CBHIABPKAHHE OT
yaenunure. Urpata ru MoTuBUpa jJa ObJAT aKTHMBHM B Y4eOHHS TPOIEC M Ja THPCAT IOMBIHUTEIHA
WHTEpecHa HHPOpMAITHSL.

[Myomukamm 1'7.5 u 7.6 npencrassat npunoxenuero Ha MKT pecypcn npu mpenogaBane B STEM
JMCUMUIUINHA, KAKTO U KPUTEPHH M MOJIXOAW 3a ONTUMH3aIKs (I0J00pEeHKe) HA METOHTE, MPUIaraHd B
STEM o6y4enuero. Kputepunre ca CBbp3aHU C OIICHKA TI0 IIIECT KaTETOPHU: €PEKTUBHOCT, aHTQXKUPAHOCT,
MIPUIIOKUMOCT, ThBKABOCT, BAJTUIHOCT U IOCTHITHOCT.

[['7.5] Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Boneva, Y. ICT in STEM Education in Bulgaria.
In: Auer M., Tsiatsos T. (eds) The Challenges of the Digital Transformation in Education. ICL 2018. AISC,
vol. 916, pp. 801-812, Springer, Cham, 2019, ISBN: 978-3-030-11932-4, DOI: 10.1007/978-
3-030-11932-4_74

Abstract

Contemporary information and communication technology (ICT) and its applications are not only
becoming an integral part of the everyday life of our society but also standard in most of the schools across
the globe. Furthermore, the technology integration offers a qualitative transformation of all components of
educational process. As innovative tools are getting an important requisite for all kind of educational
institutions, the researchers should be aware of their influence on teaching and learning processes. This
paper presents parts of the outcomes from a massive survey aimed at investigation of ICT integration in
Bulgarian schools. In order to assess the acceptance of technology resources and their institution-wide
adoption, it is important to understand teachers and students' perceptions on the technology-enhanced
teaching. It is essential to find out to what extent the teachers’ practice is in line with the expectations of
the students. The research of dynamics of this issue helps to better understand the processes and provide
valuable guidance for the effective use of innovative tools in a learning context. Here we focus especially
on the teaching practice in science, technology, engineering, and mathematics (STEM) subjects in
secondary education, where many different innovative tools are widely implemented.

Pesome

CwBpemeHHHTE HHOOPMALIMOHHHN U KOMyHHUKaIMoHHU TexHonoruu (MKT) u TeXxHuTe MpHIoKeHUs cTaBaT
HE caMO Hepas/elIHa YacT OT €XEIHEBUETO Ha HAIIETO OOIIECTBO, HO M CTAHJAPT B MOBEUETO YUUIIUIIA 110
cBeTa. OCBEH TOBa, MHTETpAIMITA HA TEXHOJIOTMYHU CPEJICTBA Mpeasiara KadecTBeHa TpanchopMaius Ha
BCHYKM KOMIIOHEHTH Ha OOpa30BaTENHHS TMpoIec. b KAaTO WHOBATUBHUTE WHCTPYMEHTH CTaBat
CBIIECTBEH (haKTOp 32 BCHUKU BUAOBE 00pa30BaTETHN MHCTUTYIIMH, U3CIIEAOBAaTEIUTE TPsIOBa 1a U3CiIeIBaT
TSAXHOTO BJIMSHUE BBPXY MPOIECUTE Ha MpernojaBaHe W oOydeHue. Ta3w cTaTHsl MPEACTaBsS YacTH OT
pe3yNTaTuTe OT MIMPOKO-00XBATHO MPOYYBAHE, HACOUCHO KbM H3cienBaHe Ha mHTerpanusta Ha UKT B
OBJITApPCKUTE YUIIHINA. 32 J1a C€ OLICHH MTPUEMAHETO Ha TEXHOJIOTHYHHUTE PECYPCH U TSIXHOTO Bh3IPHEMaHe
B IIsJTaTa MHCTUTYIHS, € BXKHO J1a ce pa30epaT BB3MPUATUATA HA YUUTEIUTE U YICHUIIUTE 32 TEXHOJIOTUIHO
MOATOMOTHATOTO 00y4ueHue. OT ChIECTBEHO 3HAYCHHE € J]a CE€ YCTAHOBH JI0 KaKBa CTEIEH MpaKTUKaTa Ha
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YUUTEJIUTE ChOTBETCTBA HAa OYAKBAaHUATA HA yueHHLuTe. M3cneBaHeTo Ha AMHAMMKATa Ha TO3U Ipo0ieM
romara 3a no-100poto pa3oupane Ha IPOIECUTE U MPEIOCTaBs IICHHU HACOKH 32 €()EKTUBHOTO M3MOI3BAHE
Ha MHOBAaTHUBHM TEXHOJIOTMYHU MHCTPYMEHTH B OOYUYMTEJEH KOHTEKCT. B ToBa mpoyuBaHe aBTOpHUTE ce
(oKycupaT KOHKPETHO BBPXY IperojaBaTelickaTa MpaKTUKa MO MpeaMeThTe B o0lacTTa Ha Haykara,
TEXHOJIOTUUTE, NHXKEHEepCcTBOTO U MareMaTnkara (STEM) B cpenHOoTO 00pazoBaHue, KbJETO e Ipuiarat
MHOT'0 pa3JIMYHA NHOBATUBHU UHCTPYMEHTH.

[['7.6] Trichkova-Kashamova, E, Paunova-Hubenova, E., Boneva, Y., Dimitrov, S., Criteria and
Approaches for Optimization of Innovative Methods for STEM Education, IFAC Conference on
Technology, Culture and International Stability — 22nd TECIS 2024, 29-31 May 2024, IFAC-
PapersOnLine, ISSN 24058963, Vol. 58, Issue 3, pp. 123-128, Elsevier, 2024, DOI:
https://doi.org/10.1016/j.ifacol.2024.07.137, SJR (SCOPUS) 2023: 0.37

Abstract

The proposed research aims to evaluate the modern learning process in STEM subjects in a technology-
rich environment. The study examines contemporary teaching methods and evaluates their application in
different educational levels in Bulgaria. The aim is to provide information for developing a concept of a
modern technology-based learning process and integrating innovative methods with appropriate
technological tools. The study of the characteristics of modern teaching methods and the evaluation of their
current application in different levels of education in Bulgaria will provide input data that can serve to build
a comprehensive concept of a modern technology-based learning process and the possibilities of integrating
innovative methods with appropriate technological tools. The paper analyzed the criteria for evaluating
contemporary STEM educational methods.

Peszome

[IpennoxxeHOTO HM3CieqBaHE MMa 3a Led Ja OleHU chBpeMeHHHs ydyeOeH mporec mo STEM npeameru B
TEXHOJIOTHYHO Oorara cpena. M3crnenBaHeTo pasriexia CbBpeMEHHH METOJM Ha IMPErnojiaBaHe M OICHSBA
TAXHOTO MPUJIOKEHUE Ha Pa3uyHu oOpa3oBaTtenHu HUBa B bonrapus. Llenta e na npenocrasu nunopmarus
3a pa3paboTBaHe Ha KOHIIEMIIUS 32 ChbBPEMEHEH TEXHOJIOTMYHO-0a3upaH yueOeH MpoIeC U HHTErpupaHe Ha
WHOBATHBHU METOJAM C MOJIXOJSIIM TEXHOJOTHYHU MHCTpyMEeHTH. M3crneBaHeTo Ha XapaKTepUCTUKUTE Ha
ChbBPEMEHHUTE METO/IM Ha MPEToaBaHe U OI[EHKAaTa Ha TSIXHOTO aKTyaJIHO MPHJIOKEHUE B PA3TUIYHUTE HUBA
Ha oOpa3oBaHue B bbiarapus e ocurypu BXOJHM JaHHU, KOMTO MOTAT Ja MOCTYXKaT 3a M3TPaKIaHE Ha
ISUTOCTHA KOHIICTIIIMSI 32 CHBPEMEHEH TEXHOJIOTHYHO-0a3upaH yueOeH MpoIeC M BBH3MOXKHOCTHTE 3a
WHTETpUPAHE HAa HMHOBATUBHU METOAU C MOAXOMAIIM TEXHOJIOTHYHH HWHCTpyMEHTH. B cratmsta ca
aHAIM3UpaHU KpUTEPUUTE 3a olleHKa Ha chBpeMeHHuTe STEM o6pa3oBaTeiHu METOIH.

[['7.7] Vatchova, B., Boneva, Y., Gegov, A., Relation Based Knowledge Extraction for Animal Farm
Management, Proceedings of the 12th International Conference on Intelligent Systems (IS 24), Varna,
Bulgaria, August 29-31, 2024, IEEE Xplore, IEEE, 2024, pp. 1-5, Electronic ISBN:979-8-3503-5098-2,
Electronic ISSN: 2767-9802, Print  on Demand(PoD) ISSN: 2832-4145, DOIl:
10.1109/1S61756.2024.10705208, (Muaexkcupana B SCOPUS)

Abstract

This paper presents an application of a knowledge extraction method developed by the authors to animal
farm management. The main purpose of the paper is to process information on the relationships between
profits and costs in livestock farming by comparing it with expert opinion on the significance of expenses
versus revenues. The paper uses the expert knowledge as a benchmark approach for knowledge extraction
and a fuzzy method for validation. The paper compares two methods (relational method and fuzzy method)
for knowledge derivation from datasets of farm expenses. The mean absolute error for the relational method
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is 0.50 whereas this error for the fuzzy method is 0.75. The mean relative error for the relational method is
0.16 whereas this error for the fuzzy method is 0.27. In conclusion, the relational method, which is part of
a novel application such as livestock farming, outperforms the fuzzy method, which is part of an existing
application. The relational method shows better results because the deviation of the mean value compared
to the expert’s investigations (using it as a benchmark) is closer than the fuzzy logic method.

Peszome

Ta3u cratus mpeacraBs MPUIOKEHHE HA METOJ 3a M3BJIMYAaHE HA 3HAHUS, pa3pabOTeH OT aBTOPUTE, B
YIPaBICHUETO HA XUBOTHOBBIHM (epmu. OCHOBHATA LIEJI HA CTATUATA € Ja ce 00paboTh nHpOpMaIus 3a
BPB3KHUTC MCIKAY rnevyajaouTe u Pa3xoauTe B )KUBOTHOBBACTBOTO. CraTusTa H3I10J13Ba CKCIICPTHU 3HAHHA KaTO
eTaJIOHEH ITOJIXO0/1 32 W3BIMYAHE HA 3HAHUS U PasMUT METOA 3a Banuiauus. B cratusra ce cpaBHsABAT 1Ba
MeTo/1a (peallMOHeH METOJ U METOJ Ha Pa3MUTAaTa JIOTHKA) 3a U3BJIMYAHE HA 3HAHUA OT HAOOpU OT JaHHU
3a CEJICKOCTOIIAHCKUTE Pa3Xo/H, KaTo ce MpaBH CPABHEHHE C €KCIIEPTHO MHEHHUE 3a 3HAYMMOCT Ha Pa3Xoau
cupamo npuxoau. CpenHara aOCcoi0THA rpelka 3a penanuonHus meron € 0,50, mokaro Ta3u rpeuika 3a
pasmutus meron e 0,75. CpeqHata OTHOCUTEIHA IPeliKa 3a pesauonHus metoa e 0,16, 1okaTo Ta3u rperka
3a pazmutus meron € 0,27. B 3akimtoueHue, peNaliMOHHHUAT METOJ MPEBB3X0XKIA Pa3MUTHUS METOJ.
PenanuoHHusAT MeTon mMoOKa3Ba MO-ZOOPH PE3yNTaTH, 3allOTO OTKJIOHEHHWETO Ha CpeIHaTa CTOMHOCT B
CPaBHEHHE C EKCIIEPTHHUTE NU3CIEABAHUS (M3M0JI3BAlIKU ' KaTO OPHEHTHP/ETAIOH) € MO-0JIM3KO0 OT MeToja
Ha pa3MUTAaTa JIOTHKA.

I'8. Hayunu ny0/jukanuu B HepedepupaHu CIMCAHUS ¢ HAYYHO pelleH3MpaHe WM B PeIaKTHPAHHU
KOJIEKTHBHU TOMOBe

[Ty6omkaruum I'8.1,1'8.2 m I'8.3 ot kareropus I'8 ca mocBeTeHr Ha KOMITIOTBPHO CHMYJIMpaHe Ha TPajCcKu Tpaduk.
IIpennoxken e Mozen 3a NPUIOKEHUE HA TPAHCIOPTEH CUMYJAMOHEH COPTyep Ha BCEKU €Tall OT Ipoleca Ha
aHAJIM3 HA “pa3xoJU-NIOI3K” MIPU U3rpakaHe Ha HOBU MH(PACTPYKTYpPHU MPOEKTH.

['8.1] Boneva, Y., Conceptual model for application of simulation software for Cost-benefit Analysis of
urban transport infrastructure, Academic Journal “MECHANICS TRANSPORT COMMUNICATIONS”,
ISSN 1312-3823 (print), ISSN 2367-6620 (online), Todor Kableshkov University of Transport, vol. 20, issue
2, article Ne 2212, 2022, pp. I-15 — I-21, (Muaexcupana 8 ERIH PLUS)

Abstract

Evaluating future transport infrastructure projects is a challenge as it requires predicting future traffic demand
and tendencies in social-economic development. It also requires monetization of factors such as road
accidents, air pollution and noise. This paper aimed at presenting the role of traffic simulation software for
the evaluation of future infrastructure projects as well as the role of the software in the process of cost-benefit
analysis. In this regard, the role of the traffic software at each stage was presented and a conceptual model
was developed as a diagram in this paper.

Investing in new transport infrastructure requires a detail cost-benefit analysis (CBA). A guide by the EU
Commission exists that describes the CBA phases. However, this guide gives only some recommendations
for the use of traffic modelling. The aim of this paper was to give idea about the role of traffic modelling
software in the process of evaluation of new transport infrastructure. The function to the traffic simulation
software during each CBA phase was presented. A conceptual model, based on expert knowledge, for the
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process of traffic modelling in the context of CBA was also presented in the paper.

Pezrome

OneHsBaHeTo HAa OBACUIM MPOEKTH 33 TPAHCIOPTHA MHPPACTPYKTYpa € MPEIU3BUKATEIICTBO, Thil KAaTO
M3HMCKBA MPOTHO3MpaHE Ha OBJCIIOTO THPCEHE HA TPAHCHOPTHA YCIyra M TEHJICHLUUTE B COLMAIHO-
MKOHOMHYECKOTO pa3BuTHE. OCBEH TOBAa M3UCKBA MOHETH3MpaHE Ha (DAKTOpW KATO MBTHU WHIMJICHTH,
3aMbpCsBaHE Ha Bb3Ayxa M IIyM. Ta3u myOnukaius uma 3a el Jla IpeIcTaBu pojsaTa Ha codTyepa 3a
cUMyJanus Ha TpauK 3a OlleHKa Ha ObJeN HHPPACTPYKTYPHH MIPOCKTH, KAaKTO U poJiATa Ha codryepa B
mpoleca Ha aHaimu3a ,,pasxoau-noysu’. B Tasu Bpb3ka Oermie mpeacrtaBeHa poisita Ha codpTyepa 3a
CHMyJIallusl Ha TbTEH TpauK Ha BCEKU eTal U Oemle pa3paboTeH KOHIENTyaleH MOJEeN KaTo auarpama B
Ta3u CTaTHsl.

WuBecTrpaneTo B HOBA TPAHCIOPTHA HH(PPACTPYKTYpa U3UCKBA OAPOOEH aHaIN3 Ha Pa3XOJUTE U MOJI3UTE
(APII). CpmectByBa pBHKOBOJCTBO Ha EBpomelickara xkomucus, koero onucBa (asure Ha APII. Toma
PBKOBOJICTBO 00aue JaBa caMO HSAKOM MPEMOPBKH 3a M3MOJI3BaHe Ha MojenupaHe Ha Tpaduka. Llenra Ha
Ta3u cTatus Oellle 1a naje mpeacTaBa 3a possaTa Ha copTyepa 3a MoJenupaHe Ha Tpaduka B mpoiieca Ha
OLIEHKAa Ha HOBaTa TpaHcnopTHa HHppacTpykrypa. [IpencraBena e pyHKImsATa Ha cCOPTyepa 3a CHUMYJIAIUL
Ha Tpaduka 1o BpeMe Ha Bcsika ¢aza Ha APIL. B cratusra e npeacTaBeH U KOHIENTYaleH MOieN, 0a3upaH
Ha eKCIEPTHHU 3HaHUs, 3a Ipoleca Ha MoJiepaHe Ha Tpapuka B KoHTekcTa Ha APIL.

[I'8.2] Wmamnosa, 1., Bonena, M., CpaBHHUTENIEH aHAJIM3 Ha pPE3yJTaTH OT MOJEIMpPAaHE HA TPAHCIOPTEH
Tpaduk B cuMmynauunoHHu cpenu, ['ogumnuk Tenexomynukanuu 2021, Tom 8, eISSN 2534-854X, DOI:
https://doi.org/10.33919/Y Telecomm.21.8.5, ctp. 43-52, (Munekcupan u pepepupan or: CEEOL)

Peziome

B pazpabotrkara ca mpeacTaBeHH Bb3MOXHOCTHTE Ha PA3JIUYHU CUMYJIALMOHHU MPOAYKTH 3a areHTHO-
0a3upaHOTO MOJICIMPAHE HA CIIOYKHH MPOLIECH, CBBP3aHHU C yIpaBJIEHUE HAa TPAHCIIOPTEH TpaduK B rpaacka
cpena. TeopeTnuHaTa paMka ChbIbpXa OMNKMCaHUE Ha 0a30B alrOpPUTHM 3a yINpaBieHHE Ha Tpaduka B
€IMHUYHO KPbCTOBHUIIIE C OIJIE]] Ha [10-100pOTO pa3dupaHe Ha eKCIIEpUMEHTAIHATA YacT, B KOSITO € 00SCHEHO
KOM BXOJTHH ITapaMeTpH ca KJIIIOYOBH 3a MPOBEXkAaHe Ha €(PEeKTUBHO CUMYJIAIIMOHHO U3CIIIBAHE 3a HYKIUTE
Ha TpaJickaTa TpaHCIOPTHA HHppacTpyKkTypa. [log0ophT Ha CUMYTAIIMOHHH CPE/IN € HAIPaBEeH Bb3 OCHOBA
TEXHUTE CHeUU(PUYHN XapaKTEPUCTHKH CIIe/l OLIEHKA M0 peiulia OCHOBHU KpuTepuu. Hay4uHO-TIpUIIOXKHUAT
MIPUHOC Ha U3CJIEIBAHETO CE M3pa3siBa B CPABHUTEJICH aHAJIN3 Ha TEHEPUPAHNUTE CUMYJIAIIMOHHN PE3YJITaTH B
CbOTBETHUTE COPTYEpPHU NPOIYKTH, Ype3 KOWTO aBTOPHT LENU Ja JOKaXKE TIXHATa HAAEKAHOCT U
TIPUIIOKHMOCT.

Abstract

In the paper are presented the possibilities of various simulation products for agent-based modelling of
complex processes related to traffic management in urban environments. The theoretical framework
contains a description of a basic algorithm for traffic management at an intersection in order to better
understand the experimental part in which is explained which input parameters are key for conducting an
effective simulation study for the needs of the urban transport infrastructure. The selection of simulation
environments is based on specific characteristics after evaluation by a number of basic criteria. The
scientific and applied contribution of the research is expressed in a comparative analysis of the generated
simulation results in the relevant software products, through which the author aims to prove their reliability
and applicability.
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[I'8.3] Bonesa H., Cumynupase Ha aBTOMOOHICH TpaQuK HA CBETIHHHO PETYIHPAHH KPHCTOBHIIA,
COopHUK JOKIIaIM Ha MEXIyHapoaHa KoHpepeHnuus no Apromaruka u Magpopmaruka'2018, Codus, 4-6
Oxtompu 2018, CAU Jxon Atanacos, 2018, ISSN:1313-1850, CD: ISSN 1313-1869, ctp. 143-146
(Munexcupana B Google Scholar, Research Gate; HAIIU/I- I1D: 6)

Peziome

CratusiTa 1€ pasriieqa U3MoJI3BaHeTO Ha HAKOJIKO cOPTyepHHU NPOAYKTa 3a MOJEIMpaHe U CUMYJIallus Ha
tpaduka. Illle ObgaT pasrienanu BB3MOXKHOCTHTE Ha codryepHara mporpama AIMSUN, kosito cme
U3MOI3BAIM 32 MOJieNiupaHe Ha Tpaduka Ha HaToBapeHU KpbcToBuila B Codus. e 6baaT npeacraBenu u
pe3yJITaTUTe OT M3ClIeBaHETO. M3ceBaHEeTO € HACOUYeHO KbM MOJCIUPAHE Ha KPbCTOBUIIA, CIIPABSHE C
OTAIIKY U U3MEPBaHe Ha EMUCHHUTE Ha MPEBO3HU CPEICTBA, KBJIETO Ca U3IOJI3BAaHU €KOJOTUYHUTE MOJICIH
B AIMSUN.

Abstract

The article will review use of several software products for modelling and simulation of traffic. The
possibilities of AIMSUN software program, which we have used for modelling of traffic at busy
intersections in Sofia, will be examined. Results from the research will also be presented. The research is
aimed at modelling of the intersections, dealing with queues and at measurement of the emissions of
vehicles where the environmental models in AIMSUN were used.

[Tyomukanuu 1'8.4, 8.5, I'8.6, I'8.7, I'8.8 u I'8.9 amanusupar npunoxenuero vHa MUKT B Obirapckure
yunnuima. Ot 1ax ['8.5 e cBbp3aHa ¢ KOMIIOThPHU UTPU U TAXHOTO MPUIIOKEHHE B y4eOHUS Tporec ¢ Gokyc
BBPXY OTHOIIEHUETO HAa YYUTEIUTE KbM UTPOBUTE oOpazoBaTenHu pecypcu. IlyOnukarmus 8.9 ananusupa
WHOBAaTUBHU MOAXO0M 3a mpemnonaBane B STEM u ontumuszarusra um. [Tyonukamuu 8.4, 8.6, '8.7, I'8.8
aHAIM3UpaT Pa3IMYHU acriekTH Ha npuioxkennero Ha UKT pecypeu B Obarapckure yquimiia.

[I'8.4] Boneva Y., Paunova-Hubenova E., Terzieva V., Dimitrov S., Use of ICT Resources in the
Humanitarian Subjects in Bulgarian Schools, International Scientific Journal “Mathematical Modeling”,
ISSN (PRINT) 2535-0986 ISSN (WEB) 2603-2929, VEAR 11, ISSUE 3/2018, Scientific-Technical Union of
Mechanical Engineering - INDUSTRY 4.0, Sofia, Bulgaria, Vol. 2, Issue 3, 2018, pp. 108-111. URL:
https://stumejournals.com/journals/mm/2018/3/108.full.pdf (Muaekcupana B Google Scholar, HAITU/I- ID:
1737)

Abstract

Modern technologies are a part of contemporary life, and they have been part of the educational process in
Bulgarian schools for a while. There is no doubt that computer competencies are a necessity, and therefore
they are taught as a separate subject at school. However, the use of Information and Communication
Technologies (ICT) resources is not limited only to this dedicated subject, these tools also support teaching
all other matters. They are used during each stage of school education as well. For exploring the
implementations of ICT in an educational environment, an online-based survey aimed at students and
teachers was conducted. This paper presents a comparison of the frequency of use of ICT in Bulgarian
schools according to different educational stages and subjects with the focus on the humanitarian ones. The
current research shows the statistical analysis of the data and a comparison between the answers of students
and teachers.
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Pesziome

HoBuTe TEeXHOIOrUU ca 4acT OT ChbBPEMEHHHUS )KUBOT U OT U3BECTHO BpeMe MPUCHCTBAT B 00pa30BaTEIHUS
npoiiec B Objrapckute yuninuia. HaMa cbMHeHue, ye KOMIIOTBPHUTE YMEHHUs ca HEOOXOIUMOCT U 3aTOBa
TE Ce MPEeroAaBaT KaTo OTJENEH MpeaMeT B yuuiuie. M3mon3BaneTo Ha pecypcH 3a HHPOPMALMOHHU U
komyHukaiuoHHu TexHoaoruu (MKT) obaue He ce orpaHryaBa caMo 10 TO3M CIELUANIEH NPEIMET, Te3U
MHCTPYMEHTH CBILO TaKa MOJAIoMarar MpenoJaBaHeTo Ha BCUUKH APYTU BbIIpocH. Te ce M3Moia3Bar U 1o
BpEME Ha BCEKM eTall OT YYMJIMIIHOTO oOpa3oBaHue. 3a u3cienBaHe Ha BHezpsiBaHeTo Ha UMKT B
oOpasoBaTenHa cpefa Oere MpoBeACHO OHJIaH 6a3upaHo MPOyUYBaHe, HACOUEHO KbM YUECHHUIIH U YUUTEIH.
Ta3u cratus npeacrass cpaBHEHUE Ha yecToTara Ha u3nonasBaHe Ha KT B Obarapckure yuuiuina cropes
pasnuyHUTe 00pa30BaTEIIHU ETAMN U IIPEIMETH C aKIIEHT BbPXY XyMaHuTapHuTe. HacTosmoTo n3cnenBane
[I0Ka3Ba CTaTUCTUYECKU aHAJIU3 Ha JAHHUTE U CPAaBHEHHE MEX/ly OTTOBOPUTE HA YUYCHHULIM U YUUTEIIN.

[I'8.5] IlaynoBa-XyoOenosa, E., Tep3ucsa, B., boneBa, ., Humutpos, C., TeHaeHIIMK B IPUJIaraHETo Ha
oOpasoBarenHu uUrpu B bwiarapus npe3 nocineanute netr roauaud, CoopHuk mokiamu otT XI HanmmonanHa
koH(pepeHms ,,00pa30BaHUETO W H3CIEABaHUATA B HHQPOpMAIMOHHOTO obOmectBo” 2018, ADIS 2018,
[TnoBnuB, ronu, 2018. ISSN: 1314-0752, U3paten: Muctutyt nmo MatemaTnka u uHpopmanus-beiarapcka
aKaJieMusl Ha HayKUTe, ACOIMalus 3a pa3BUTHE HAa WH(POPMAIMOHHOTO obOmecTBo, cTp. 126— 135, URI:
http://hdl.handle.net/10525/2955, (Munekcupana B Google Scholar, HAITU/I- ID: 2721)

Pezrome

B crarusita ca pasrienanu uscieABaHUsS BbPXY M3MOJI3BAHETO HA 0OpAa30BATEIHU UTPHU OT MOCIEAHHUTE IET
rogunu. [Ipocnenenu ca TeHIEHIIMUTE B U3MEHEHHETO Ha Pa3IMYHU aclleKTH B Ta3u 00JacT, KaTo OKYChHT €
BBPXY OTHOIICHHETO HA YUUTEIUTE KbM UTPOBUTE 0OpazoBareinHu pecypceu. I[IpeacraBenu ca caMoOIEeHKUTE
Ha KOMIIETEHTHOCTTA Ha npernoaaBarenute 3a u3non3sane Ha UKT 3a nenure Ha 00y4eHUETO, KEITaHUETO UM
Jla ce BKJII0YAT B pa3pabOTBaHE HA TAKbB THIT YICOHN MaTEPHAIIH, KAKTO U TIOIXO/IAIIATa Bh3PACT 32 BBEKIAHE
Ha oOpa3oBaTesHuTe UrpH B 00yueHuero. [Ipocnenenn ca MHEHUATA HA YIUTEIUTE OTHOCHO TAXHATA POJISI IPU
W3I0JI3BaHEe Ha UTPUTE, TIOJIE3HOCTTA U BIMSHUETO UM BbPXY Pa3IUYHU aCMIEKTH HA YUYUIHIITHOTO 0Opa30BaHKe
y Hac.

Abstract

The article explores the application of educational games over the last five years in Bulgarian schools. The
trends in the change of different aspects in this field are traced, focusing on the attitude of the teachers to the
gaming educational resources. Self-assessments of teachers' competence for the use of ICT in learning
purposes, their willingness to engage in developing such learning materials, and the appropriate age for
introducing educational games into learning are presented. Teachers' views on their role in the use of games,
their usefulness, and their impact on various aspects of school education in Bulgaria are traced.

[I'8.6] Bouesa M., Tepsuesa B., [IpenosaBane upes TEXHONOTUH B GbIATapckuTe yunmauima, Proceedings of
IV International Scientific Conference "HIGH TECHNOLOGIES. BUSINESS. SOCIETY 2019" — HTBS
2019, 11 — 14 March 2019 r., BOROVETS, Bulgaria, ISSN 2535-0005(Print), ISSN 2535-0013 (Online),
Year 111, Vol. 3, ISSUE 3 (6), Sofia, Bulgaria 2019, Publisher: Scientific Technical Union of Mechanical
Engineering INDUSTRY-4.0, pp. 184 — 187, URL: http://www.hightechsociety.eu/sbornik/3-2019.pdf
(Harmonanuo akagemuuHo usgarenctso, HALIU/L - 1D: 1710)

Peszome
B nnemnus texuomormyen cBAT, MKT (uHbOpManMoOHHWTE W KOMYHHKAIIMOHHHTE TEXHOJIOTHMH) ca
HepaszJieJHa 4acT OT 00pa30BaHMETO Ha BCHUKHU HHUBA OIE OT Hall-paHHA YYMUJIUIIHA Bh3pacT. Te JONpHUHACAT
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3a TpaHchopMupaHe HA METOJUTE Ha OOyYeHHE U 3a MPHUJI00MBaHE Ha KOMMIOThPHA TPAMOTHOCT, KOSTO €
HE0OXOIMMO YCJIOBHE 3a MOYTH BCSIKA ACHWHOCT B CHBPEMEHHOTO OOIIECTBO, 0a3WpaHO Ha 3HAHWE. 3aTOBA
Oelie MPOBEICHO MACHBHO OHJIAMH MPOYYBAaHE HA PA3IMYHM aCIEKTH Ha HMHTEIPUPAHETO HA TEXHOJIOTHYHH
CpeAcTBa B KOHTEKCTA HA YYWIMITHOTO 00pa3oBaHME B HAIMOHAJIEH Mamad. B HacTosmoTo u3cnenBane ca
NPEJICTaBEHU PE3yJTaTUTE OTHOCHO M3IOJI3BaHETO Ha Haii-pasnpoctpaHenute UKT wmHCTpyMEeHTH — OT
KOMITIOTPH, U HHTEPAKTUBHH JbCKHU J10 THOBaTUBHHUTE BUPTyaHa/ jobaBeHa peaaHocT. LlenTa e 1a ce ouenwu,
OT IVIeJTHA TOYKA HA YUYUTEIUTE ¥ YUCHHUIIUTE, HATMIAETO U JACHCTBUTEITHOTO MM M3II0JI3BaHE 32 IMOIIIOMAaraHe
Ha O6y‘IeHI/ICTO 110 pa3jin4Hu NpCAMETHU, TaKa Y€ Ja CC OTTOBOPU HA HYKAUTC HAa HOBOTO ITOKOJICHUC.

Abstract

In today's technological world, ICT (Information and Communication Technologies) are an integral part
of education at all levels from the earliest school age. They contribute to the transformation of teaching
methods and acquiring computer literacy that is a prerequisite for almost every activity in today's
knowledge-based society. That is why a massive online survey on different aspects of technology
integration in the context of school education nationwide has been conducted. This study presents the results
of using the most popular ICT tools - from computers and interactive whiteboards to innovative virtual/
augmented reality. The aim is to assess, from both teachers and students’ points of view, their availability
and actual use in teaching different school subjects so that to meet the needs of the new generation.

[I'8.7] Iaynosa E., B. Tep3uena, . Bonesa, C. luMutpoB, AHAIN3 HA JaHHHU 3a HHTerpanusata Ha KT
pecypcu B Obarapckure yumiuma, Proceedings for International Conference AUTOMATICS AND
INFORMATICS’2017 4-6 October 2017, ISSN 1313-1850, CD: ISSN 1313-1869, John Atanasoff Society
of Automatics and Informatics, Sofia, Bulgaria, 2017, pp. 327 — 330, (HauuoHanHO akageMHYHO
uznarencrso, HAIIUJ - I1D: 6)

Pesziome

CrarusiTa ommcBa HM3CJEIBaHE, YMSATO OCHOBHA II€J € HW3CIEABaHE HA JMHAMHKATa B OTHOIICHHETO Ha
YUaCTHULIUTE B yU4eOHHUS MPOIleC KbM HOBUTE TEXHOJIOTUH, IPUJIaraHu B 00pa3oBaHUETO. 3a Ta3H 1eN JaHHU
OT aHKeTa, pa3pabdoTeHa 3a HYKJIUTE Ha U3CIIEBAHETO, ca 0OPa0OTEHH C TTOMOIITA Ha CIIENU(DUIHU METOJIH,
BKIIIOYUTETHO aHalu3 Ha oOyuyeHuero. [lmaHupa ce mporHosupane Ha Objela MpoMsHA B HArjacHTe Ha
VUUTEINTE W W3BEXKIaHE Ha TMPENOPBKH 3a TO-HATATBHINHO DPAa3BUTHE HAa TEXHOJOTMUTE W codTyepa 3a
YUMITUIIHOTO 00pa3oBaHue.

Abstract

The paper describes an investigation, which main objective is the research of the dynamics in the attitude of
participants in the learning process to new technologies applied in education. For this purpose data from a
survey developed for the needs of the investigation is processed using specific methods, including learning
analytics. Prediction of future change in teachers' attitudes and derivation of recommendations for further
development of technology and software for school education is planned to be made.

[I'8.8] Bonesa M., ChBpeMEHHNTE TEXHOJIOTHH ¥ YYEHHIMTE B HAYANHOTO YYHIIMINE, CII. ,,BBirapcka
Hayka, Cniettnanen 6poii: B momorn Ha oOpazoBanuero: bI" nayka u KTRIO, ISSN:1314-1031, CapyxeHnue
,Popym Hayxka“, aBTyCT 2022, CTp. 149- 163, URL:
https://el.pcloud.link/publink/show?code=XZ0C84ZMLfBByD6vXzKRKEItUU]5k4nXdv7
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(Harronanto akagemuuso usmaresnctso, HAITU/] - ID: 581)

Pesome

JlenaTta ce y4yat urpaeiiku v TOBa € BAPHO, KaKTO 32 paHHATa JIETCKa Bb3PACT, TaKa U MO-KbCHO, B YUMIUIIIHUTE
ronuHu. Hail-malikuTe y4eHHIM, Te3U B HAYaTHOTO YUYWIIMINE, Bede ca Taka HapedeHuTe digital natives wim
MpPEeBeICHO Ha OBJITapCKy, Je1a, KOUTO ca POJACHH B €paTa Ha KOMITFOTPUTE, TEXHOJIOTHATA € TAACHOCT 3a TX.
Taka 4e or wrpa ¢ Qu3MUECKH NPEAMETH B €IMH MOMEHT IOJPACTBAIIUTE CE€ HACOYBAT KbM HIpa ChC
CHhBPEMEHHHU TEXHOJIOTUHU, MOOUITHY TelneOHHU, TadJIeTH, KOMITIOTPU. B aHKeTaTa, KOSTO €KUM OT Y4E€HU OT
BAH ca cp3ganu, ce mpoy4Ba MHTEPECHT HA YUCHHUIIUTE OT HAYAIHO y4ywiHine — 1-Bu 70 4-TH Kjiac KbM
W3IMOJI3BAaHETO HA YYeOHU UTPHU, CATOBE M MHPOPMAIIMOHHN TEXHOJIOTHH 32 LeIUTe Ha 00y4ueHneto. OcBeH
3a YYCHUIIH, JOITBIHUTEIIHA aHKeTa Oellle N3rOTBEHA U 32 YUUTEINH, a TE3H JIBE aHKETH Ca YacT OT MO-TOJISIMO
u3cleBane, 00XBAIIAI0 BCHUKH KIIACOBE B YUHIIUIIIC.

Abstract

Children learn by playing and this is true both for early childhood and later, in the school years. The youngest
students, those in primary school, are already the so-called digital natives or translated into Bulgarian,
children who were born in the age of computers, technology is a given for them. So, from playing with
physical objects, at some point adolescents move on to playing with modern technologies, mobile phones,
tablets, computers. The survey, which a team of scientists from the Bulgarian Academy of Sciences have
created, examines the interest of primary school students - 1st to 4th grade - in the use of educational games,
websites and information technologies for educational purposes. In addition to students, an additional survey
was also prepared for teachers, and these two surveys are part of a larger study covering all grades in school.
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Pesztome

Crarusita ipeactaBst Hakpatko noHstuero STEM, pasrnenanu ca aeduHULNS, TSI, TPEIAMCTBA U TOJ3H,
KaKTO ¥ MPEeAU3BUKATENCTBA U nepcrekTuBU oTHOCHO STEM o6pa3oBannero. OCHOBHA I1e]T Ha CTAaTHsATA € J1a
nH(popMHUpa 32 THOBAaTUBHU METOJIM Ha MpernojaBaHe, Ja Jajie sICHOTa, 3aI0 ca HYy>KHH TE€3U METO/IU, KaKBU
ca TEXHHTE MPEeIMMCTBA M HeAOoCTaThlM. Pasrinemanu ca kputepuute 3a ontumuzanusta Ha STEM
00pa30BaHUETO.

Cratusita e yact oT u3cinensane, puHancupano oT ®ounx ,,Hayunu uzcneaBanus‘, KOeTo eI NPOyIBaHe HA
ternennunte B STEM o00pa3oBanneTro, KakTO B CBETOBEH Malad, Taka W B OBJTAPCKUATE yYMIIUIA U
YHUBEPCUTETH.

Abstract

The paper briefly introduces the concept of STEM, discusses the definition, goals, advantages and benefits,
as well as challenges and perspectives regarding STEM education. The main purpose of the paper is to inform
about innovative teaching methods, to clarify why these methods are needed, and what are their advantages
and disadvantages. The criteria for the optimization of STEM education are considered.

The article is part of a study funded by the Bulgarian National Science Fund, which aims to study trends in
STEM education, both globally and in Bulgarian schools and universities.
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