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Vehicle vibration velocity estimation based on Kalman filter
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Abstract .

velocity by measuring the sprung mass accelerations and unsprung mass accelerations. The influence of the covariance

Based on the vehicle suspension system model, a Kalman filter was designed to estimate the vibration

matrix of process noise on vibration velocity estimation was analyzed. Then an adaptive Kalman filter based on predictive
filter was discussed. The simulation results show that the designed Kalman filter can accurately estimate the vehicle
vibration velocity in real time. The inaccuracy of process noise covariance matrix has larger influence on body velocity

estimation, or even makes the filter fail. The adaptive Kalman filter can compensate the estimation error caused by the

unknown process noise covariance and obtain accurate vehicle vibration velocity.
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Fig. 2 Structure of standard Kalman filtering
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Tab. 1 Simulation parameters of quarter-car model
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Fig. 3 Vibration velocity signals

with random road excitation
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Fig. 4 Vibration velocity signals with impulse road excitation
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Fig. 5 Influence of process noise covariance matrix

on vibration velocity estimation error RMS
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Fig. 7 Vibration velocity signals with random road excitation

when process noise covariance matrix is unknown
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when process noise covariance matrix is unknown
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