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Look-ahead Preview Control with Limited Bandwidth Active Suspension
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ABSTRACT

The look-ahead preview control with the use of limited bandwidth active suspensions is presented. Both a
linearized tracked vehicle model and a complex nonlinear model based on a commercial multibody dynamic
program are used to verify the performance of preview control. The performance of the preview control system is
evaluated on the ride quality which is estimated from the acceleration of the driver position. Due to the practical
advantages associated with the use of limited bandwidth active control in comparison with full bandwidth systems,
the results are considered important to the future development of active tracked vehicle suspensions.
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Table 1 Weighted RMS Acceleration

Linear Model

10Km/hr 20Km/hr 30 Km/hr

Passive |1.11(100%) | 1.14(100%) 1.14(100%)
3Hz 0.25(23%) 0.38(33%) 0.52(45%)
GHz 0.17(15%) 0.25(22%) 0.33(29%)
15Hz 0.12(11%) 0.17(15%) 0.21(20%)
30Hz 0.10(9%) 0.15(13%) 0.19(16%)
100Hz 0.10(9%) 0.14(12%) 0.17(15%)
Preview | 0.10(9%) 0.14(12%) 0.17(15%)

Nonlinear Model (Recurdyn™)

10Km/hr | 20Km/hr | 30 Km/hr

Passive [0.58(100%) | 0.98(100%) { 0.89(100%)
3Hz 0.34(58%) | 0.76(78%) 0.78(88%)
6Hz 0.27(46%) | 0.52(53%) 0.50(56%)
15Hz 0.16(28%) | 0.31(32%) 0.32(36%)
30Hz 0.09(16%) | 0.18(19%) 0.29(32%)

100Hz |0.07(12%) | 0.15(16%) 0.27(30%)

Preview |0.07(12%) | 0.15(16%) 0.26(29%)
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Fig. 4 Weighted RMS Acceleration
with Actuator Dynamics (Nonlinear Modet)

Performance Evaluation
L 1 o 1 Preview {Actuator bandwidth)
L O e s i .

- Passhe

Parcentage (%)

Cut-off Frequency (Hz)
Fig. 5 Performance Evaluation with
Actuator Bandwidth (Linear Model)

Performance Evatuation

Parcartage (%)

‘(::M-el Fragquency (Hz)
Fig. 6 Performance Evaluation with
Actuator Bandwidth (Nonlinear Model)

-212-



