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A Fusion Approach of Reinforcement Learning and Traffic
Engineering in Multiple Traffic Signal Control

YAMAMOTO Yoshiki and IZAWA Marika

The quality of traffic signal control is directly linked to social issues such as traffic jams and environmental
issues. In the past, skilled engineers have maintained and improved this quality. For signal control, we need to
adjust the signals with neighboring ones. The difficulty in optimizing signal control lies in coordinating signals
with their neighbor signals. We control multiple signals together in sub-area units based on traffic engineering.

In recent years, with the development of artificial intelligence (Al), many methods using reinforcement learn-
ing (RL) for sub-area control have been proposed. However, many of these methods do not rely on traditional
traffic engineering. They use Al approaches such as multi-agent reinforcement learning (MARL). Therefore, even
if measures such as delay time improve, we find difficult to say that these methods are ready to be used for real-
world traffic signal control yet.

In this study, we first investigate how current RL approaches relate to important traffic engineering parameters,
such as cycle, split, and offset. Additionally, we propose implementable signal control method by combining rein-
forcement learning with traditional traffic engineering. Specifically, we introduce two constraints—coordination
constraint and time constraint—derived from traffic engineering.

Here we show, in traditional reinforcement learning, the cycle and split significantly vary each time, making it

impractical. Additionally, with time constraints, we reduced the delay time, an evaluation metric, from 116
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seconds/car to 95 seconds/car, and CO- emissions decreased by 18%. On the other hand, the coordination con-

straints did not contribute to reducing delay times or CO: emissions. This result demonstrates the potential of

integrating traffic engineering with RL to develop effective signal control methods.
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