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mz, =k, (y, —z) +k; (2 -z,) +c¢,(2',—-2) +

F, (i=1,2,3,4)

Z =z—ap +db;z, =z + b +db;

Zy=z—ap —ch;z, =z + b +ch (1)
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Fig. 1 The seven degrees of freedom model of vehicle
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Table 1 Rule for Fuzzy Logic

EC
U NB NM NS ZE PS PM PB
NB PB PB PB PB PM ZE ZE
NM PB PB  PB PB PM ZE ZE
NS PM PM PM PM ZE NS NS
E ZE PM PM PS ZE NS NM NM
PS PS PS ZE NM NM NM NM
PM ZE ZE NM NB NB NB NB
PB ZE ZE NM NB NB NB NB
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Fig.2  The structure diagram of the control system
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Table 2 The rule for vertical fuzzy control system

EC
U NB NM NS ZE PS PM PB
NB PB PB PB PB PM ZO 70
NM PB PB PB PB PM ZO Z0
NS PM PM PM PM ZO NS NS
E ZE PM PM PS Z0 NS NM NM
PS PS PS Z0 NM NM NM NM
PM ZO ZO NM NB NB NB NB
PB Z0 ZO NM NB NB NB NB
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Table 3 The rule for roll fuzzy control system

EC

U NB NM NS ZE PS PM PB
NB U NB NB NM NM NS NS ZO

U PB PM PM PS PS Z0 Z0O

NM U NB NB NM NM NS NS Z0O

U PB PM PS PS Z0 70 70

NS U NM NM NS NS ZO ZO PS

U PM PS PS Z0 Z0 NS NS

E Z£ U NM NS NS Z0 Z0 PS PS
U PM PS 70 70 NS NS NM

PS U NS ZO Z0 PS PS PM PM

U PS PS 70 70 NS NS NM

PM U Z0 PS PS PM PM PB PB

U 70 70 70 NS NS NM NM

PB U Z0 PS PS PM PM PB PB

U 720 720 NS NS NM NM NB
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Fig.3 The sketch of the composed system
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Fig.5 The response of vehicle pitch acceleration
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Fig.6  The response of vehicle roll acceleration
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Fig.7 The response of vehicle vertical acceleration
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Fig.8 The response of vehicle pitch acceleration
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Fig.9 The response of vehicle roll acceleration
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Table 4 The comparison of the controlled method

Performance improved Performance improved

of method one (% ) of method two( % )

Body vertical
acceleration
Body vertical
pitch acceleration
Body vertical
roll acceleration
Dynamic travel
of suspension
Dynamic deformation
of tire

9.3 14.71
7.5 16.1
7.0 26.2
0 3.4
5.3 4.8
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APPLICATION OF FUZZY LOGIC ALGORITHM ON ACTIVE
SUSPENSION CONTROL OF VEHICLE®

Tang Chuanyin'®™  Ma Yan® Zhao Guangyao' Li Yungong' Zhang Hongtie'
(1. School of Mechanical Engineering and Automation, North Eastern University, Shenyang 110819, China)
(2. Shenyang Academy of Instrumentation Science, Shenyang 110043, China)

Abstract This paper established an active suspension system for seven degrees of freedom model of a whole
body. Two kinds of fuzzy control policy were designed. According to the whole vehicle system, one control policy
was described in method one. And the vertical motion fuzzy logic controller, the pitch motion fuzzy logic control-
ler, the roll motion fuzzy logic controller and the logic controller were established in method two. The simulation

results indicate that the ride comfort and the control stability are ameliorated by the proposed controller.

Key words active suspension, whole body model, fuzzy logic control
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