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RAMP METERING ON URBAN MOTORWAYS

UPRAVLJANJE PRILJEVNIM TOKOVIMA
NA URBANIMA AUTOCESTAMA

Martin Greguric', Sadko Mandiuka’, EdouardIvanjko’
123 University of Zagreb, 10000 Zagreb ,Croatia

iad .

Martin Greguri¢ Sadko Mandzuka Edouard Ivanjko

ABSTRACT:

Reduced Level of Service on urban motorways, which actually represents evolved urban bypasses,
is the product of two overlapping problems. First of them is related to the heavy congestions, and
the second one is related to the unavailable constructional build-up of their capacities since they
are surrounded by the urban and traffic infrastructure. In order to cope with those problems, it is
necessary to introduce urban motorway control methods such as for example ramp metering (RM).
The main goal of RM is to increase the throughput of urban motorways by restricting access of on-
ramp traffic to mainstream traffic by using special traffic lights. In this paper, an overview of
currently most used RM algorithms (ALINEA, SWARM, and HELPER) and their fundamental
deficiency in partial problem solving for different traffic scenarios is given. A new RM algorithm
based on the Adaptive Neuro-Fuzzy System neural networkcalled INTEGRA is also described.

Keywords: urban motorways, ramp metering, traffic control, machine learning

SAZETAK:

Smanjena razina usluznosti na urbanim autocestama, koje zapravo predstavljaju evoluirane
urbane obilaznice, produkt su dva problema. Prva od njih povezan je s intenzivnim zagusenjima
na spomenutim prometnicama, dok je drugi povezan s nemogucnoscéu nadogradnje njihovih
kapaciteta, buduci su okruzne urbanom i prometnom infrastrukturom. Kako bi se ublazili
spomenuti problemi potrebno je implementirati metode upravijanja prometom kao Sto je
primjerice upravljanje priljevnim tokovima, (engl. rampmetering - RM). Glavni cili RM-a je
povecanje propusnosti urbanih autocesta ogranicavanjem pristupa prometnog toka sa prilaza
autoceste u glavni tokkoristenjem posebnih semafora. U ovom radu dat je pregled trenutno
najkoristenijih konvencionalnih RM algoritama (ALINEA, SWARM i HELPER) te je opisan njihov
temeljni nedostatak u djelomicnom rjesavanju problema vezanih za razlicite prometne scenarije.
Takoder, prikazan je jedan novi RM algoritam (INTEGRA) zasnovan na ANFIS metodologiji.

Kljucne rijeci: upravijanje prijevnim tokovima, urbane autoceste, adaptivno upravijanje
prometom, strojno ucenje
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