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Fig. 1 Configuration of analytical model for half car model
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2.87%10° [mm?/s?-K]
3.50%10? [mm]
2.93%10% [K]

1.40
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Fig. 2 Change of evaluation value and structural parameters for iteration number
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Fig. 3 Improvement of the control performance using simultaneous optimization
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Our main purpose is to develop an active suspension which use electronic control
techniques so as to improve the ride quality and the driving stability. We use a
pneumatic servo type active suspension that has the vibration isolation function due to
the effect of air compressibility. Although there have been many studies in active
suspension, most of them were concerned with optimization of control systems: in
those studies the optimization of structural systems was not discussed.

In this paper, we deal with two wheeled-vehicle model considering dynamic charac-
teristics of pneumatic actuator. We investigate the simultaneous optimum design of
structural and control systems for a pneumatic servo type active suspension with a
sensitivity analysis technique using LQ control. Control parameters for simultaneous
optimum design are feedback gains of LQ control and structural parameters are a
damping coefficent, a spring constant and a cylinder sectional area.

From some simulated results, we confirmed that the proposed simultaneous opti-
mum design method was effective for the improvement of the pitching motion and
translational motion in a vehicle.



