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Abstract

A half-car model of semi-active suspension systems with 4-DOF was established. An innovative fuzzy
hybrid control strategy considering both ride quality and road-friendliness was developed. For deeply
verifying the application of the proposed control strategy in real vehicles, a platform of hardware-in-the-
loop was built for evaluating the proposed control strategy of semi-active suspension systems using a self-
designed electronic control unit based on Freescale MC9S12XDP512 microcontroller and Matlab/Real-
time Windows Target toolbox. A series of hardware-in-the-loop simulation were conducted by using the
platform. It showed that compared with skyhook control strategy and groundhook control strategy, HIL-
based fuzzy hybrid control strategy can make a balance between vehicle ride and road-friendly and had the
application feasibility.
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Fig. 1 1/2 model of semi-active suspension system
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Fig.2 Block diagram of fuzzy hybrid control strategy
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Fig.3 Membership function of fuzzy hybrid controller
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FSs oLy

Fig.5 Photograph of electronic control unit

AR 240 e 5 0 R, AR A 9 485 R R AR B
R P 2 IR Sh A5 R ZLE B8 i 5 AR 8y
ol AR B, DU T s L[] 45 R X B AT B IR Sl i L i
i A RN S 25 AR TR E LA T .

R,: IF v, IS O AND v, IS V THEN « =L
R, : IF v, IS V AND v, IS O THEN « =L
R,.,: IF v, ISV AND v, IS V THEN @ =V B6 T B 1 B 1 F o o 2 4 07 2URE A

Fig. 6  Simulation model of HIL-based

LR 25 115 2 A9 AR AR £k ok A E.0 3%, B
Z Zu (Z,)

semi-active suspensions

4 [ E 2 BN EES IR

Zy= 4
ZML(ZL) 7N o
Kol 7 R 4 BWHERTEERSHN
Z,—— BRI & Pl (4 AT R B T A0 SR T 0 1 M g



14 &k #l

L S

2012 4

K1 EFFEPBERESY

Tab.1 Parameters of semi-active suspension model
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Tab.2 Simulation results of different control strategies
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Fig. 8 Frequence-amplititude characteristics

of front tire dynamic load
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centric acceleration
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front suspension deflection
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suspension deflection
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