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Design of A Controller for Vehicle Active Suspensions
Considering Driving Conditions
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(Jong-Min Cheon, Jong-Moo Lee, Soonman Kwon and Young-Kiu Choi)

Abstract - Passive suspensions with fixed design constants are very restrictive in the inherent suspension problem, the
trade-off between the ride quality and the suspension travel. Active suspensions are used to solve some drawbacks of
passive suspensions. In this paper, we propose a controller design for vehicle active suspensions considering variable
driving conditions. Qur controller estimates the current driving conditions by detecting the road frequencies gotten from
Fourier Transform and decides which factor must be emphasized between the ride quality and the suspension travel. In
one case of focusing on the ride quality, we use the skyhook control law and in the other case of focusing on the
suspension travel, the double skyhook control law is used. The control law modified by various road situations outputs
the reference force value the electro-hydraulic actuator in active suspension system must generate. To track the
reference force, we adopt the sliding control law which is very useful in controlling the nonlinear system like the

electro-hydraulic actuator.
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Fig. 1 A quarter-car active suspension model
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Fig. 2 (a) Quarter-car Model for Skyhook control law
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Fig. 3 (a) Frequency responses of Car body acceleration transfer
function(Ha)
(b) Frequency responses of Suspension travel transfer
function(Hsr)
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E: 3 1 ¢ dXooleE 7IXl= 55 #IHEA m2lolg
Table 1 Parameters of active suspension with hydraulic
actuator
M 290 kg A 3.35e-4 m’
M, 59 kg a 4515e13 N/m’
Cs 3,000 N/m/sec (| & 1.00
K, 16812 N/m || ¥ 1.545¢9 N/(m** kg V%)
K, 190,000 N/m || Ps 10,342,500 Pa
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Fig. 6 The result of the actuator force tracking



a8 7 M3a =¥ Ld¥(1~4Hz) =™
Fig. 7 Responses of low frequency region(1~4Hz) road input
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