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Research on Vehicle Stability Control Based on Independent
Pulsed Steering
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(1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082,
China;2. Department of Mechanical Engineering, University of Waterloo, Waterloo, N2L. 3G1, Canada)

Abstract: In order to improve the vehicle handling stability, an active rear independent pulse steering
system (ARIPS) which integrates independent steering and active pulse steering was proposed, and theoret-
ical analysis and experiment study were carried out. The simulation dynamics model equipped with ARIPS
system was established to analyze the effects of installation and operation of pulse actuator on the suspen-
sion performance. The optimal pulse parameters were determined according to the simulation analysis and
frequency analysis method. A control structure and algorithm were designed and a full vehicle model e-
quipped with the steering actuator was built in Carsim and co-simulated with Simulink to verify the pro-
posed system. A hydraulic steering system was designed and assembled for a Lexus to carry out road ex-
periments to assess the applicability of the ARIPS system. Simulation and test results obtained have shown
that the proposed system has better performance in terms of improving vehicle handling stability compared

with ARS and ARPS system. Meanwhile, the proposed system is economical and feasible, providing a new
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research space and experimental basis to improve the performance of 4WS system.

Key words: vehicle dynamics; 4WS; independent steering; pulsed control; stability; vehicle experiment
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Fig. 1 Relation between different vertical load
lateral force of the side slip angle
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Tab.1 The relationship between displacement and

suspension parameters

Hhifs MR EERAME GIE i T fE
/mm /em 1/ /() /)

0 81.08 —0.26 0.12 —11.96

4 81.12 —0.28 0.13 —12.19

6 81.16 —0.30 0.13 —12.42

8 81.20 —0.31 0.14 —12.62

10 81.26 —0.33 0.14 —12.93
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