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Robust control of an electromagnetic active suspension

system: Simulations and measurements
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7. Conclusion

A robust controller is developed for an electromagnetic suspen-
sion system using a quarter car model. Parametric uncertainties

are included in the quarter car model accounting for possible vari-
ations in the plant. Frequency dependent weighting filters are cho-
sen such that either maximal comfort or best handling is achieved
given the constraints of maximum suspension travel and actuator
force. Stability of the controller is shown using the structured sin-
gular value which was smaller than 1 for all eleven controllers.
Measurements show that a 41% improvement in comfort limited
by suspension travel or a 31% improvement in handling deter-
mined by maximum RMS actuator force can be achieved with
the active suspension compared to the passive BMW suspension.
When driving over a three centimeter speed bump, comfort can
be improved by 53%. Differences between measurements and sim-
ulations are explained by static friction in the active suspension. Fi-
nally, power consumption is 80% less than a hydraulic system.
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