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PE®EPAT

Junnomuas pabora: 60 ctpanuil, 31 pucyHok, 14 HCTOYHUKOB.

NHTEJUIEKTY AJIbHAA CHUCTEMA, YMHBIN CBETO®OP,
MVIJIbTUAT'EHTBI, 3EJIEHAA BOJIHA, JIOPOXHOE JBWXEHMHE,
TUIAT®OPMBI PACTIPEIEJIEHHBIX BBIUYMCJIEHUN

Ob6vexm ucciedosanusi — CACTEMa YIIPaBJICHHS TIOPOKHBIM JIBH)KCHUEM.

Ilenv pabomer — pazpaboTKa WHTEUIEKTYaJIbHOW CHUCTEMBI YIIPABJICHUS
CEThI0 YMHBIX CBETO(OPOB.

Memoobl uccredosaruss — KOMIBIOTEPHOE MOCITUPOBAHUE.

B pabore wu3ydeHbl ClEAYIOIIUME MOJEIN HWHTEIJIEKTYaJbHbIX CHCTEM
CUCTEMBl C KOMMYTaTMBHBIMH  CIIOCOOHOCTSIMH, 3KCIEPTHBIE  CHCTEMBI,
caMo00y4Yaroluecs CHCTEMbI, aJalTUBHbIE CUCTEMbl. PacCMOTpEH KOHTpOJIb 3a
JOPOKHBIM JIBH>KeHHEM B PecnyOnuke benapyck Ha mpumepe ropoga MuHCKa U
ABTOMATH3MPOBAHHOW CHCTEMBI YIpaBJICHUS JOPOKHBIM aBrkeHueM (ACYIJ])
«AT'AT». UccnenoBana 3(ppeKTUBHOCTD CO3aHUSI MHTEIUIEKTYaIbHON CUCTEMBI B
pamMKax KOHTPOJS JIOPOXKHOTO JBMXKCHHS, AHAIM3HPYIOTCS IJIaTQOPMbI IS
N0JI00HOM CHUCTEMBI, BBIIBUTAETCS KOHUENUsA, coepxalias padoure GyHKUIUHA U
anropuT™Mbl. Peann3oBaHbl MOJAENM MOIYJEW aHamu3a BBIOPOCOB B JOPOKHOM
JBMKEHUW M aJalTUPOBAH MEXAHU3M «3€J€HOW BOJIHBD) ISl TEpeBUKECHUS
TpaHCIOpTa SKCTPEHHBIX CiIyk0. BripaboTan airoputm pacuera a3 agaliTUBHOTO
cBeTodopa B 3aBUCHUMOCTH OT 3arpy’KEHHOCTU JIOPOKHOH CETH, MPOBEIECHO
TECTUPOBAHKME U CPaBHEHUE C MOJIECISIMU Ha MOCTOSHHOW AJMHE (a3 U HEYETKOM
noruke. J{ns oOecrieueHuss O€30MaCHOCTH TEpeayd JaHHBIX HCHOJIb3YETCs
mudpoBanue 1o anroputmy CTh 34.101.31-2020.

[TonyyeHHYrO cHCTEMY MOYKHO MCHOJIb30BaTh JJIsl JAJbHEUILIETO PA3BUTHS U
TECTUPOBAaHMS Ha OOJee CIOXKHBIX MOJENSAX, MCIOIb3Ys JaHHbIE, COOpaHHBIC B
XO/I€ PEATBLHOTO aHaJIN3a JOPOKHOTO JBUKEHHS.

PesynbTaT paboThl JOKIAIbIBAICA U ObUI OMYOJIMKOBAH B paMKax:

1) 14-on MexayHapoHon HAayIHO-TEXHUYECKOMN KOH(epeHIIUH

“KBaHTOBast 3JIEKTPOHUKA ™



PODEPAT

Jeimiomuas npama: 60 craponak, 31 mamonak, 14 kperHin.

[HTOJIEKTYAJIbHAA  CICTOMA, PA3YMHbBI  CBATIIADOP,
MVYJILTBIATEHTGRI, 34JIEHASL XBAJIS, JAPOXHBI PYX, TUIATO®OPMEI
PA3BMEPKABAHBIX BEUIUSHHAIY

Ab'exm O0acnedasanns — cicToMa KipaBaHHS JAPOKHBIM pyXaM.

M»>ma pabomwl — pacripaiioyka iHTIIEKTyallbHal CICTOMBI KipaBaHHS CEeTKan
pa3yMHBIX cBATIadopay.

Memaowi dacneoasants — KaMITIOTAIPHAE MAIRJISIBaHHE.

VY mpalibl BBIBy4aHbl HACTYIHBIS M3l 1HTAJIEKTYyalIbHBIX CICTAM: CICTAMBI 3
KOMMYTAaTUBHBIMH  3/I0JIbHACIISIMI, OKCIEPTHBIS CICTOMBI, CaMaHaBy4YaJbHBIM
cictambl, aaantelyHbis CicTambl. Pasriemkanbl KaHTPOJIb 32 TApOKHBIM pyXaM y
Pacny6minel benapych Ha nipbikianse ropajga MiHcka 1 ayTaMaTbhi3aBaHal C1CTIMBI
kipaBaHHs JapoxkHbiM pyxam (ACK/IP) «AT'AT». JlacnenaBana 3(eKThIyHAcCUb
CTBapdHHS 1HTAJEKTyaJlbHall CICTAMBI ¥ paMKax KaHTPOJIO Japo’KHara pyxy,
aHaizyromia niaatdopmbl I Mago0Hal CICTAMBI, BbUTy4Yaellla KaHIPIIbIA, SKas
3MsIIYae NpaloyHbIs (YHKUBI 1 anrapelTMbl. PaanmizaBaHbl Maadil MOIYJSY
aHai3y BBIKIJIAY y 1apOKHBIM pyXY 1 alaliTaBaHbl MEXaHI3M «3sUI€Hal XBall» s
NepaMsIIYdHHS TPAHCIAPTy OKCTpPaHBIX Ciyx0ay. BeimpariaBansl anrapbiT™m
pasniky ¢a3 amantelyHara cBatiadgopa ¥ 3ajexHactii aj 3arpyaHaciii JapoxHain
CETKI, MpaBe/i3eHa TICTABaHHE 1 MapayHaHHE 3 MaJRJIAM1 Ha MacTasHHAN JayKbIH1
da3 1 HeBbIpa3Hadl Jorimel. Jlig 3abecnsudHHS OsCHEKI Tepaaaydbl Jag3eHbIX
BBIKapbICTOYBaela meidpaBande na anrapeitme CTh 34.101.31-2020.

ATpBIMaHYIO CICTAMY MOXXHa BBIKApBICTOYBallb Ul Jajieuiara pa3Bilus 1
TACTaBaHHS Ha OOJbII CKIAJAaHBIX MAJAJISIX, BBIKAPHICTOYBAIOYBI J1aJ3€HBIS,
cabpaHbIs ¥ X0J13€¢ prajibHara aHajizy JapoxHara pyxy.

Brinik nparibl qaknanasaics 1 ObuT anmyOJikaBaHbIA ¥ paMKax:

1) 14-aii MixnHapoaHaii HaByKOBa-TOXHIUHai KaH(epsHIbpl "KBaHTaBas
AJICKTPOHIKA



ABSTRACT

Diploma work: 60 pages, 31 figures, 14 sources.

INTELLIGENT SYSTEM, SMART TRAFFIC LIGHT, MULTI-AGENTS,
GREEN WAVE, ROAD TRAFFIC, DISTRIBUTED COMPUTING
PLATFORMS

The object of research — traffic control system.

Objectives — develop an intelligent control system for a network of smart
traffic lights.

Methods — computer modeling.

In this work, the following models of intelligent systems are studied:
commutative systems, expert systems, self-learning systems, and adaptive systems.
The control of road traffic in the Republic of Belarus on the example of the city of
Minsk and the automated traffic control system (ATCS) “AGAT” is considered.
The efficiency of creating an intelligent system within the framework of traffic
control is investigated, platforms for such a system are analyzed, and a concept
containing working functions and algorithms is put forward. The models of traffic
emission analysis modules are implemented, and the green wave mechanism for
the movement of emergency vehicles is adapted. An algorithm for calculating the
phases of the adaptive traffic light depending on the traffic network congestion is
developed, tested and compared with models on constant phase length and fuzzy
logic. To ensure the security of data transmission, encryption according to the
algorithm STB 34.101.31-2020 is used.

The resulting system can be used for further development and testing on
more complex models using data collected during real traffic analysis.

The result of the work was reported and published as a part of:

1) 14th International Scientific and Technical Conference “Quantum
Electronics”



