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Controlling Yaw Stability of Hub Motor Electric Vehicle Based on Unscented
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Abstract: In view of the problem of reduced yaw stability caused by electric vehicles driven by in-wheel
motor driving on roads with different adhesion coefficients, a lateral stability control system for in-wheel motor
driven electric vehicles is designed, and a braking torque distribution control strategy based on unscented
Kalman filtering state observation is proposed. First, an unscented Kalman filtering observer based on the
unscented Kalman filter algorithm is built. The sampling points are determined through unscented
transformation to improve the calculation accuracy of mean and covariance in nonlinear states, simplify the
calculation, and achieve fast and accurate identification and collection of adhesion coefficient parameters
between tires and the road surface, thereby improving the response speed and accuracy of the control system.

Second, a hierarchical control structure for the control strategy is proposed. The upper layer takes the
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vehicle’ s yaw rate and centroid sideslip angle as the control objectives. The expected yaw torque required for

stable driving is calculated by the constructed fuzzy neural network control controller. The lower layer

formulates differential braking logic control rules based on the observed road adhesion coefficient, and

proposes a single-wheel/single-side differential braking control strategy to control each driving motor and

distribute the driving torque reasonably. Finally, a joint simulation platform is built by using Simulink and

Carsim softwares for simulation verification. The result shows that with high and low adhesion coefficients, the

yaw stability control strategy can achieve accurate tracking of the ideal values of vehicle’ s yaw rate and

centroid sideslip angle, whose control effects are improved by 28% and 27% respectively. This enables the

vehicle to have good path tracking ability, thus improved the yaw stability and active safety of in-wheel motor

driven electric vehicles.

Key words; automobile engineering; electric vehicle; state observation; stability control; in-wheel motor;

road adhesion coefficient
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