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Robust Control of 4WS Actuator using FWLQI
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ABSTRACT

The four-wheel steering system (4WS) is well
known as the system for improving vehicle handling
and stability performance. Rear wheel steering in
these systems employ a number of different actuator
mechanisms.

In this paper, the requirements for the control of
rear wheel steering are clearly defined for the steer-
by-wire type of actuator, and design method for the
controller are studied to meet them.

The optimal servo control (LQI control) is
applied to the required specifications for all
conditions, and the frequency dependent optimal
servo control (FWLQI control) is applied to the
required specification that conflict with each other for
particular conditions. Through this control system
construction, all the required specifications are
achieved.
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Table 1 Specifications of 4WS Actuator

Term Specifications

1.Response Response of Actuator is above
5Hz at middle and high speed

regions.

2.Stability Stabilize actuator in bounded

input.

3.Steadiness | Steady error is below 0.08deg.

4.Robustness | Response, stability and
steadiness performance are
robust at all conditions of

actuator.

5.Quality Mechanical noise level is above
6 points at evaluation of

experts.
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g. 4 Experimental Data for System Identification
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Fig. 6 Experimental Result of LQI Controller
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Table 2 Actuator Test Result

Term Test Result Judgment
1.Response |6 Hz (above 30km/h) OK
2.Stability  |Stabilize at input of 0.5deg OK
3.Steadiness|Steady error is 0.024deg OK
4.Robustness|Robust in disturbance OK

input of 100kgf

5.Quality 6 points OK
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