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Developing Adaptive Traffic Signal Controller based on
Continuous Reinforcment Learning in a Microscopic Traffic
Environment

Mohammad Aslani, Mohammad Saadi Mesgari

Abstract: The daily increase of a number of vehicles in big cities poses a serious challenge to
efficient traffic control. The suitable approach for optimum traffic control should be adaptive in
order to successfully content with the urban traffic that has the dynamic and complex nature. Within
such a context, the major focus of this research is developing a method for adaptive and distributed
traffic signal control based on reinforcement learning (RL). RL as a promising approach for
generating, evaluating, and improving traffic signal decision-making solutions is beneficial and
synergetic. RL-embedded traffic signal controller has the capability to learn through experience by
dynamically interacting with the traffic environment in order to reach its goals. Traffic signal
control often requires dealing with continuous state defined by means of continuous variables.
Conventional RL methods do not scale well to problems with continuous state space or very large
state space because they require storing distinct estimations of each state value in lookup tables. The
contribution of the present research is developing adaptive traffic signal controllers based on
continuous state RL for handling the big state space challenge arises in traffic control. The

osb i | i o8N gt J ST e a5 -0 1 385 31 5 ST Oludige ezl o 257 ales Sl dems 1SS s odge oty 5


https://dor.isc.ac/dor/20.1001.1.20088345.1396.11.2.4.3
http://joc-isice.ir/article-1-374-fa.html

[ Downloaded from joc-isice.ir on 2025-07-14 ]

[ DOR: 20.1001.1.20088345.1396.11.2.4.3 ]

S 58 S (S5 Lama 3 sy I 258 (6,83 4l pleialy Slaflr diedgr J2S ann s v
ngi...n Grw dozes ¢ Dol daes

performance of the proposed method is compared with Q-learning and actor-critic and the results

reveal that the proposed method outperforms others.

Keywords: Continuous State Reinforcement Learning, Q-Learning, Actor-Critic, Microscopic

Traffic Control.
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Z—Current zone of the vehicle
TL« Turning lane

V<«Current speed of the vehicle
Vp« Desired speed of the driver
L« Current driving lane

If (Z==1)

V'«-calculate the future speed of the vehicle in the desired driving lane

If (JV'-VD|<|V-VD))

If (there is enough gap in the desired driving lane)

Change the driving lane

Endif
Endif
Endif
If (Z==2)
If (TL<>L)
If (there is enough gap in the desired driving lane)
Change the driving lane
Endif
Endif
Endif
If (Z==3)
If(TL<>L)
If (there is enough gap in the desired driving lane)
Change the driving lane
Elseif
Decrease the speed by using normal deceleration
Endif
Endif
Endif
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