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Abstract

This paper applies the fuzzy logic controller to a semiactive seat suspension system in order to obtain the
better ride comfort in constraint of specific rattle space. The seat suspension system used for this research is a
scissors-type one with the MR (Magnetic Rheological) fluid damper. Since a seat suspension system with a
driver can not be exactly modeled, it is effective to control with the fuzzy logic controller. The rule was
carefully tuned to effectively reduce the vibration transmitted to a driver. The on-road ride was realized on a
hydraulic excitor and the result shows that the fuzzy controller has reduced the vibration of a seat suspension
system compared to the continuous skyhook controller.

E-mail : dyjeon@sogang.ac.kr
TEL : (02)705-8634 FAX : (02)712-07��

*

대한기계학회 2004년도 추계학술대회 논문집

 619



2.

2.1
Fig. 1
.

.

.

.
, ,

.
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Fig. 1 Seat suspension system and control scheme
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(a) Acceleration of a driver's head aH
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Fig. 2 Scaled Membership functions
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Table 1. Fuzzy control rule bases
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LS
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S2
is
1

1 VB ZE ZE NVS NVS NS NS NS NLS NLB NB NVB NVB
2 B PVS ZE ZE NVS NVS NS NS NLS NLB NLB NB NVB
3 LB PVS PVS ZE ZE NVS NVS NVS NLS NLS NLB NB NVB
4 LS PS PVS PVS ZE ZE NVS NVS NS NLS NLB NLB NB
5 S PS PS PVS PVS ZE NVS NVS NS NS NLS NLB NB
6 VS PLS PLS PS PVS PVS ZE ZE NVS NVS NS NLS NLS

S2
is
-1

7 VS PLS PLS PS PVS PVS ZE ZE NVS NVS NS NLS NLS
8 S PB PLB PLS PS PS PVS PVS ZE ZE NVS NVS NS
� LS PB PLB PLB PLS PS PVS PVS PVS ZE ZE NVS NVS
10 LB PVB PB PLB PLS PLS PS PS PVS PVS ZE ZE NVS
11 B PVB PB PLB PLB PLS PS PS PS PVS PVS ZE ZE
12 VB PVB PVB PB PLB PLS PS PS PS PS PVS PVS ZE

Table 2. Variable definitions
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S3 .

S3 = sgn(ẋ S − ẋ V) (5)

MR
1 -1 .

.

If fD S3 is Positive, then u =
fD
α

(6)

If fD S3 is Negative, then u = 0 (7)
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(c) Power spectral density of head acceleration
Fig. 3 Simulation results for random vibration

(a) Acceleration of the driver's head

(b) Displacement of the seat
Fig. 4 Simulation results for 4Hz sine vibration
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Fig. 5 Photo of seat suspension system

(a) Acceleration of the driver's head

(b) Displacement of the seat
Fig. 6 Experimental results of 70Kg man for

4Hz sinusoidal vibration
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(c) Power spectral density of head acceleration
Fig. 7 Experimental results of 70Kg man for

random vibration
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Fig. 8 PSD for the acceleration on the head of
42Kg woman for random vibration
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