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A Road Overhead Image based Deep Reinforcement Learning
Method for Self-Driving Car Agents

SATOSHI YONEMOTO'! YUYA KUNITAKE'!

Abstract: This paper presents a road overhead image based deep reinforcement learning method for self-driving car agents.
Kinematic vehicle model is used as the car model to control driving actions, and the steering operations are represented by
discretizing the action spaces. Deep reinforcement learning is realized by DQN(Deep Q-Network) method which is able to learn
from the road overhead images generated by our virtual driving simulator. We further demonstrate the learning models that are
acquired by changing model parameters such as maximum velocity and steering angle, or acquired under different road surface

conditions.
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Figure 1 Driving Course Generation for Self-driving Cars.
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Figure 2 Kinematic Vehicle Model.
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Figure 3 Road Overhead Image and the Road Scene Image.
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Figure 4 Influence of Maximum Velocity Parameter(v) on

Score and Success Rate.
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Figure 5 Influence of Steering Angle Parameter(d) on Score

and Success Rate .
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Figure 6 Changes in Rewards on Different Roads.
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Figure 7 Score and Success Rates under Unknown Roads.
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Figure 8 Score and Success Rates under Different Road
Width.
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