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Vehicle Height Adjustment and Attitude Control of
Electronically Controlled Air Suspension

Wang Shaohua' Dou Hui' Sun Xiaogiang' Yin Chunfang’
(1. School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China
2. School of Electrical & Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract. This paper presented the design and verification of a vehicle height adjustment and attitude
controller for electronically controlled air suspension. For the undesirable phenomenon such as over-
charge, over-discharge and oscillation during the vehicle height adjustment process of the electronically
controlled air suspension, a neural network PID control method to regulate the gas mass flow rate
adaptively was proposed. According to the theory of the vehicle system dynamics and the thermodynamic
theory of variable mass charge/discharge gas system, a vehicle height adjustment mathematical model for
the electronically controlled air suspension was established. A BP neural network PID controller for
vehicle height adjustment was designed and its actual control performance was verified by simulation.
During the vehicle height adjustment process, the non-synchronous height adjustment of the four corners
would result in the vehicle attitude instability phenomenon. In order to prevent the instability
phenomenon, the system local control qualities were revised by fuzzy control algorithm to form the vehicle
attitude fuzzy controller. Finally, the vehicle height adjustment control system was realized by D2P rapid
development platform to perform vehicle bench experiments. The test results showed that the control
system could regulate the vehicle height effectively and restrain the vehicle attitude change during the
vehicle height adjustment process.
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Fig.1 Vehicle height adjustment system for ECAS
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Fig.4 Simulation results of vehicle height adjustment
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