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A Study on Active Suspension Robust Control with Sensor and Actuator Location
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ABSTRACT

This paper proposed modelling and design method in suspension system design to analyze sky hook damper system by adopting active
robust control theory. Recent in the field of suspension system design it is general to adopt active control scheme for stiffness and damping,
and connection with other vehicle stability control equipment is also intricate, it is required for control system scheme to design more robust,
higher response and precision control equipment. It is known that sky hook suspension system is better than passive spring-damper system in
designing suspension equipment. We analyze location of sensor and actuator in sky hook system and its motion equation, then design robust
control system. Numerical example is shown for validity of robust control system design in active sky hook suspension system.
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Fig. 1 Active sky hook suspension system
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Table. 1 Results of v-iteration (symmetric)

Test bounds: 0.0000 < ganma <= 10.0000

gama  hamx_eig xinf_eig hamy_eig yinf_eig nrhoxy p/f
10.000 1.5e-001 1.%e-010 2.2e-00f 0.0e+000 0.0007
5.000 1.5e-001 1.%e-0i0 2.4e-001 0.0e+000 0.0028
2.500 1.5e-00t 1.9%-010 2.4e-001 0.0e+000 0.0113 p
1,250 1.2e-001 1.9%-010 2.4e-001 0.0e+000 O0.0486
0.625 1.2e-001 1.%-010 2.3-001 0.0e+000 0.2134 p
0.313 8.9e-0164 #xssess 2.00-001 0.00+000  s4anee
0.469 8.9e-002 2.0e-010 2.2e-001 0.0e+000 0.4581 p~
0.351 6.5e-002 2.0e-010 2.2e-001 0.0e+000 0.9040 p

Ganna value achieved: 0.3906
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Table. 2 Results of ~-iteration (non-symmetric)
Test bounds: 0.0000 < gamsa <= 10,0000
gamma  hamx_eig xinf_eig hamy_eig yinf_eig nrhoxy p/f
10.000 2.2e-001 1.5e-015 2.3e-001 0.0e+000 0.00038 o
5.000 2.2e-001 1.5e-015 2.3e-001 0.0e+000 0.0037 p
2,500 2.2e-001 1,%e-015 2.3:-001 0.0e+000 0.0180 p
1,250 2,2e-001 1.Be-015 2.3e-001 0.0e+000 0.0620 P
0.625 2.2e-001 1.5e-015 2.32-00% 0.0e+000 0.2834 p
0.313 1.3e-014# sxr+e4+ 2,2e-001 0.02+000  ###44+  f
0.459 1.8e-001 1.5-015 2.3e-001 0.0e+000 0.6383
0.331 1.1e-001 1.%e-015 2.3e-001  ©.0e+000 1.3788%
Gamma value achieved: 0.4688
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Fig. 4 Bode response of non-symmetric plant
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Fig. 5 Bode response of non-symmetric controller
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