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Simulation of Autonomous Parking Based on Deep Reinforcement
Learning

SATOSHI YONEMOTO'' YUMA TSURUYAMAT RYUICHI NITTAT!

Abstract. This paper presents a simulation of autonomous parking method based on deep reinforcement learning. In this
simulation, a parking slot is used as a reaching target for autonomous parking. In this method, the vehicle agent observes the target
position, the vehicle velocity, and the direction from the agent to the target. The agent selects the actions defined by the continuous
values such as throttle, brake, and steering. The simulation results show that the proposed approach improved the learning

performance considering the direction of the vehicle.
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Figure 1  Our Framework for Self-driving Car Learning.
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Figure 2 Self-driving Car Learning Using Unity Toolkit.
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Figure 3 Parking Slot Detection from Bird’s Eye View Images.
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Figure 4 Definition of Parking Scene.
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Figure 5 Cumulative Reward .
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Figure 6 Cumulative Reward Considering the Direction of
Vehicle.
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Figure 7 Vehicle path and the magnitude of the velocity.
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