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Hierarchical Control of Body Height and Adjustable
Damping in Air Suspension Hybrid System

HU Qiguo' WEI Chen' LU Wei' LEI Xudong® LIANG Dong'

( 1.School of Mechanotronics and Vehicle Engineering Chongqing Jiaotong University Chongqing 400074 China; 2.Chongging Tiema
Industries Group Co. Ltd. Chongqing 400050 China)

Abstract: To address the difficult problem of coordinated control of body height and damper damping force during
air suspension body height adjustment control a hierarchical control strategy of air suspension body height and ad-
justable damping based on the mixed logic dynamic ( MLD) model was proposed. Considering the hybrid character—
istics of the air suspension in the process of inflating and deflating the MLD modelling method was used to establish
a nonlinear air suspension hybrid model with solenoid valves and magnetorheological dampers. The hybrid automaton
describing the switching state of the solenoid valves was designed for the upper level control of body height adjust—
ment and the input current of the magneto rheological dampers was controlled at the lower level based on the pre—
dictive control method of the hybrid model. And then hierarchical control of body height and adjustable damping was
realized by changing the switching state of the solenoid valves and the input current of the magneto rheological
dampers. Through the simulation verification in random road excitation conditions it could be concluded that the
proposed control method could effectively track vehicle height while reducing vehicle acceleration by 34. 33% and
34.34% compared to passive suspension and hybrid model predictive control respectively which could not only
improve the ride comfort of the vehicle but also directly prevent the frequent switching of solenoid valves and ex—
tending the service life of solenoid valves.

Keywords: air suspension; mixed logical dynamical; hybrid system; hybrid model predictive control;

hierarchical control

( 87 )
Local Path Planning of Artificial Potential Field Based on Improved Repulsive Model

CHEN Jiangyi YIN Xiaoyong WANG Tingting QIN Dongchen

( School of Mechanical and Power Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: Aim to the traditional artificial potential field algorithm was easy to fall into the local optimum this study
proposed an artificial potential field method which could improve the repulsive force model. According to the relative
relationship between vehicle velocity direction and obstacle position and the distance between obstacle and road
boundary the repulsive deflection direction and deflection angle were determined to avoid vehicle falling into local
optimum. The repulsive field function was redesigned to introduce the safety distance of vehicle obstacle avoidance
into the scope of repulsive force. Logarithmic function and longitudinal relative distance adjustment factor were in—
troduced into the repulsive force function to reduce the curvature and total rotation angle of the planned path. The
simulation results showed that the selection of repulsive deflection angle had a direct influence on the stability and
safety of the local path when the artificial potential field method of the improved repulsive model is used for local
path planning and the appropriate repulsive deflection angle could avoid the occurrence of local optimum in path
planning. When the vehicle need continuous obstacle avoidance in multi-obstacle environment the total path angle
and curvature peak planned by the improved repulsive force model decreasd significantly which could effectively
improve the driving safety index.

Keywords: improved repulsion model; local path planning; repulsive force deflection; local optimum; safe dis—

tance



