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Vertical Vibration Control of an In-wheel-Motor Driven

Electric Vehicle Based on Deep Reinforcement Learning
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Abstract ; In-wheel-motor driven electric vehicles as an ideal solution for distributed drive are important for
alleviating energy problems, but their riding comfort deteriorates when in-wheel-motors are introduced to the
wheels. To solve the smoothness problem of in-wheel-motor electric vehicle, this paperestablished a quarter-ve-
hicle model of a 3-degree-of-freedom in-wheel-motor electric vehicle considering seat, body and unsprung mass
vibration characteristics as well as active and semi-active suspension time delay factors, and the vertical vibration
control of the in-wheel-motor driven electric vehicle through the active suspension was carried out based on the
deep reinforcement learning algorithm. Firstly, the in-wheel-motor driven electric vehicle was trained to drive
under random road surface and speed bump road surface, after that, the control effect of its training case was
tested and compared with the control effect of passive suspension and skyhook damping control strategies, and
finally, the generalization ability of the deep reinforcement learning-based active suspension control strategy for
in-wheel-motor driven electric vehicle on random road surface was tested. The results show that for both the
training and generalization test cases, the deep reinforcement learning-based active suspension control strategy
produces better control results than the passive suspension and skyhook damping control strategies for vibration
control of in-wheel-motor driven electric vehicles.
Key words:in-wheel-motor driven electric vehicle; active suspension; deep reinforcement learning;

riding comfort
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Abstract: Aiming at the problem of excessive vibration of the air conditioning pipeline, the stress of
the pipeline was analyzed, and a pipeline dynamic vibration absorber with two-way vibration suppression
function was designed for vibration suppression. Using Workbench, the modal and harmonic response
analysis of the air conditioning pipeline with dynamic vibration absorber were carried out. The analysis
results show that the reason for the excessive vibration of the air conditioning pipeline is that its working
frequency is close to the third resonance frequency, which causes resonance. The installation of vibration
absorber can effectively reduce the radial and transverse amplitude of the pipeline. The position with lar-
ger amplitude in the exhaust pipe is the position with better vibration suppression effect of the vibration
absorber. It can be concluded from the analysis results that the vibration absorber with two-way vibra-
tion suppression function can provide some help for pipeline vibration suppression.

Key words: air conditioning pipeline; dynamic vibration absorber; modal analysis; vibration sup-

pression; harmonic



