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A Traffic Signal Control Using Self Vicarious Reinforcement Learning

TADANOBU Misawa,! Kos1 ABE,? TETSUYA SHIMOKAWAT!
and HARUHIKO KIMURAT3

As improvements for increase of traffic jams and accidents, ITS (Intelligent Transport Sys-
tem) and high-tech signals have been introduced. On the other hands, when such a large
system as a traffic control system is designed, multi-agent system is often applied. However,
multi-agent systems have a problem of demanding large learning time. In this paper, we
present self vicarious reinforcement learning as a method for shortening the learning time and
apply in traffic signal control. In addition, we simulate the proposed system using the self
vicarious reinforcement learning for traffic signal control and show the usefulness of the self

vicarious reinforcement learning.
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Fig.1 Vicarious reinforcement learning.
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Fig.2 Self vicarious reinforcement learning.
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Fig.3 Comparison between the learning methods.
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Fig.4 Model of traffic signal agent with self vicarious
reinforcement learning.
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Fig.5 Example of self-reinforcement learning.
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Fig.6 Example of self vicarious reinforcement learning.
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Fig. 8 . Results of the simulation 1.
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Table 1 Comparison between CSRL and CSVRL in stop
conditions with goal.
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Fig.9 Results of the simulation 2.
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Fig. 10 Verification of optimality 1.
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Fig.11 Verification of optimality 2.
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#2 100 5TL0F 7y FOFY [#]
Table 2 Average of the offset.

simulation time 100 200 300 400 500

CSRL 23.3 150 123 11.6 9.3
CSVRL 21.0 8.1 6.2 4.9 5.8

rate of random selection [%]
3
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: PR
: T P vty

0 50 100 150 200 250 300 350 400 450 500
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12 5 ¥ A®RKIZLS CSRL & CSVRL D M#
Fig.12 Comparison between CSRL and CSVRL in
random selection.
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Table 3 Comparison between CSRL and CSVRL in
random selection with goal.

goal[%] 70 50 30 10
goal CSRL | 60 90 120 190

time[min] [ CSVRL | 50 70 90 140
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Fig.13 Results of the simulation 3-1.
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