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Self-Tuning Gain-Scheduled Skyhook Control for Semi-Active
Suspension Systems: Implementation and Experiment
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(Kyung-Tae Hong, Chang-Do Huh, and Keum-Shik Hong)

Abstract : In this paper, a self-tuning gain-scheduled skyhook control for semi-active suspension systems is investigated. The dynamic

characteristics of a continuously variable damper including electro-hydrautic pressure control valves is analyzed. A 2-d.o.f. time-vary-
ing quarter-car model that permits variations in sprung mass and suspension spring coefficient is considered. The self-tuning skyhook

control algorithm proposed in this paper requires only the measurement of body acceleration. The absolute velocity of the sprung mass
and the relative velocity of the suspension deflection are estimated by using integral filters. The skyhook gains are gain-scheduled in
such a way that the body acceleration and the dynamic tire force are optimized. An ECU prototype is discussed. Experimental results

using a 1/4-car simulator are discussed. Also, a suspension ECU prototype targeting real implementation is provided.

Keywords : semi-active suspension, self-tuning control, gain scheduling method, skyhook control, ECU
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Fig. 1. Schematic of the self-tuning gain-scheduled sky-hook con-
trol using a 1/4-car model.
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Table 1. Parameter values used in the 1/4-car model.
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Fig. 2. Block diagram of the self-tuning gain-scheduled sky-
hook control.
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Fig. 3. Damping characteristics of a typical continuous varia-
ble damper.
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Table 2. Optimal gains for various road inputs.

Classification Wei(i}: iagtom Opt(g:l: ngms
ISO A class 0.8, 0.2) (2500, 1200)
ISO B class 0.7, 0.3) (1500, 1400)
1SO C class 0.6, 0.4) (1000, 1600)
ISO D class (0.4, 0.6) (500, 2000)
ISO E class 0.3, 0.7) (0, 2800)
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Table 3. Polynomial approximation method.
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Fig. 10. Construction of the ECU software,
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Table 5. Road inputs specifications(sine wave).
Road #1 Road #2 Road #3

Frequency (Hz) 1 5 10

Amplitude (m) 0.12 0.04 0.04
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