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ABSTRACT

In this study, a reinforcement learning-based controller was designed to enhance the vibration

control performance of micro-electric vehicles. The dynamic model of a controllable suspension sys-

tem was realized, and the corresponding mechanical system was established. Reinforcement learning
algorithms such as the deep deterministic policy gradient (DDPG) and twin-delayed DDPG (TD3)
agents were applied to the suspension system for the vibration controller design. The vibration con-

trol performances were evaluated for various road profiles. Moreover, the effective vibration control

performance and ride comfort were assessed using computer simulation, and the uncontrolled and

controlled results were compared. It was inferred that the vibration controller using DDPG and TD3

agents successfully reduced the pitching and rolling motions at the center of gravity point of the

sprung mass.
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Table 1 Hyper-parameter for reinforcement learning

Hyper-parameter DDPG_value| TD3_value

Max step 300 300
Actor learning rate le -05 le -03
Critic learning rate le -04 le -03
Gradient threshold 1 1
Sampling time 0.01 0.01
Mini batch size 64 128
Experience buffer length le 06 le 06
Target smooth factor le -03 0.005
Discount factor 1.0 0.99
Score averaging window length 100 100
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Table 2 Results of ride comfort

Road Uncontrol DDPG TD3
Bump road 0.333 0.029 0.024
B-class road 0.006 4.344¢-04 3.747e-04
C-class road 0.011 8.682¢-04 7.490e-04
D-class road 0.022 0.0017 0.0015
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