ANCTPAKT

Co cBOUTE CBOjCTBA Ha MNPUMEHNUBOCT BO peanHo BpeMe W afanTUBHOCT,
cnocoBHOCT 3a camoaHanusa HU3 rpellku U ycnex, 3a yyewe U nonobpysare (BO TEKOT Ha
BpEMETO) BO WHTepakuuja co oKonuHaTta, 3a Op3o yyewe Of ronema KonuyuHa Ha
nopaTouu, TEXHoNorvjaTa Ha UHTEeNUreHTeH areHT € HOBMOT NpucTan KojlTo Ce KOPUCTU BO
pa3BojoT U NPOEKTUPaHETO Ha aaanTUBHU KOHTPOIMHK cTpaTteruu. Toa ce CTpaTerun KOUWTo
BrpafysaaT NOBWCOKO HUBO Ha WHTEnWreHuuja, cnocobHM ce 3a CaMOCTOjHO y4ete W 3a
AOHecyBate Ha oanyku Bp3 6asa Ha UCKYCTBO.

Bo oBaa aguceprauuvja ce pasBuBa M OLiEHyBa afjanTuBHa curHanHa KOHTponHa
cTpaternja 3a wHauMBMAyanHa KpCTOCHMUE BO rpagoBu CO NpuUMeHa Ha TexHukata Ha
NPUHYAHO Y4eHe U anropuTMOT Ha O—ydyetse. lNpukaxaH e HOB nNpuoa 3a AeduHupatbe Ha
MHOXECTBOTO COCTOjOM BO 3aBUCHOCT Off aKTyenHwte napameTpu, KOU npumMapHo ce
HabreyayeaHu.

PasBueHaTa afanTuMBHa cTpaTernja ce TecTMpa BO MUKPOCUMYNauwucku YyCnoeu cCoO
npumeHa Ha cumynartopoT VISSIM. TecTupawara ce usspuieHu nocne gosoneH 6poj Ha
WTepauunm CcO pa3snuuyHU BPEQHOCTM Ha cocTojbuTe U nocne KoHBeprupawe Ha (-
BpegHocTuTe. Co Uen Aa ce OueHUu W3BOANMBOCTA Ha HOBOMPOEKTWpaHaTa cTpaTervja,
pesynTatuTe o4 MHTEeNUreHTHUOT areHT crnopefeHu ce Co pesynTtatute oj cumynauuuTe Bo
Crnyyaj Ha BpeMeHCKU PUKCHa (OCHOBEH Cryuvaj) U NOTTUKHaTa KoHTpona. TecTupaweTo Ha
cTpaTernjata ce u3Befe Ha peanHa YeTupuKpaka KpCcTocHUUa, noyupaHa Bo LEHTpanHoTo
noapadje Ha rpag butona.

Bo 3aBuCHOCT of: a) ycnosute BO coobpakajHuoT ToK, u D) NO3HaTa UMK HenosHaTa
coobpakajia nobapysayka 3a areHToT, TeCTUpameTo € U3BeAeHo BO ABe pasu (ycnosu Ha
HesaaywyBawe Ha coobpakajoT v ycrnoBu Ha 3afylwlyBake Hag KanauuTeT CO nosHaTta U
HenosHaTa nobapyeayka). Bo nornen Ha cute TpU MepKU 3a e(PUKAcCHOCT (CpefHOo BKYNHO
nouHere, BKyneH Opoj Ha 3acTaHyBawa W BkyneH Opoj Ha Bo3Wna WTO ja HanywTaat
KpcTocHWuarta), Hajoobpw u3nesHu pesynTaTt ce NOCTUrHaa kaj HoBONpoeKTupaHaTa
aflanTUBHA KOHTPOMHAa cTpaTtervja npu HenosHaTta coobpakajHa nobapysadka BO yCnoBu Ha
coobpaKkajHO 3agywyBame Haj KanauuwteT. PasBueHaTa aganTtuBHa KOHTpOnHa cTpaTteruja
Ha WHOMBWOYaNHa KPCTOCHMUA BO rpafjoBu € cTaburnHa OCHOBa 3a MAHW UCTpaxyBsara BO
obnacrta Ha KOHTPOMHW CTpaTeruu, KoM camuTe yyaT o[ uHTepakuujata co okonuHata u
camuTe ce npunaroaysaat (ajanTupaaTt) KOH YyCnoBUTE Ha oABWBak-€ Ha CoobpakajoT BO

peanHo BpemMe.
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ABSTRACT

The intelligent agent technology, sharing the characteristics of applicability in real time and
adaptation, capability of self-analyzing by errors and success, learning and improvement (in
the course of time) interacting with the environment, quick learning from a large amount of
data, represents the new approach employed in the development and design of new
adaptive control strategies. These are strategies that incorporate a higher level of

intelligence and are capable of self-learning and experience-based decision making.

In this dissertation, the adaptive signal control strategy on isolated urban intersection has
been developed and evaluated. The techniques of Reinforcement Learning as well as the ¢
— learning algorithm have been applied. A new approach to defining the set of states

dependent on the actual and primarily observed parameters, has been introduced.

The developed adaptive strategy has been tested under conditions of micro-simulation by
applying the VISSIM simulator. The tests have been performed following a sufficient number
of iterations with values of states and after converging the Q—values. In order to assess the
feasibility of the newly-designed strategy, the inteligent agent results have been compared
to those obtained during the simulations in cases of fixed-time (base case) and actuated
control. The testing of the strategy has been performed on a real four leg intersection located
in the central urban area of Bitola.

Depending on a) the traffic flow conditions, and b) the known and unknnwﬁ traffic demand,
the testing has been executed in two phases (non-congested traffic conditions and over-
capacity traffic congestion of known and unknown demand). Regarding all the three
efficiency measures (average total delay, total number of stops and throughput), the best
output results have been obtained through the newly designed adaptive control strategy in a
context of unknown traffic demand with over-capacity traffic congestion. The developed
adaptive signal control strategy on isolated urban intersection is a solid foundation for future
research in the area of control strategies that are self-learning from the interaction with the

environment and self-adaptive to the real time traffic flow conditions.

Key words: traffic signals, adaptive control, isolated intersection, artificial intelligence,
O-learning
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