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Multi-Innovation Based Dynamic Steering Torque Compensation for

Driving Robot Vehicle
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Abstract: To weaken the impact of steering performance degradation during long-term automatic
driving, a dynamic steering torque compensation method for driving robot vehicle based on multi-
innovation is proposed. The vehicle dynamic model and driving robot vehicle dynamic model are
constructed, then an off-line self-learning model for the steering performance of driving robot
vehicle is established, which takes the path curvature and the vehicle speed as input and the
steering wheel angle as output. And a controlled autoregressive on-line identification model is
established, which takes the angular velocity of steering wheel, angular acceleration and wheel
angle as input and the driving torque of steering manipulator as output, and the parameters are
identified with the forgetting factor multi-innovation least square method, the scalar innovation is
extended to vector innovation in the iterative calculation to improve the identification accuracy of
steering performance parameters of driving robot vehicle. In the automatic driving process of

driving robot vehicle, the off-line self-learning model and steering manipulator dynamic equation
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are used to calculate the output torque of steering motor, and the fed-back driving torque error is

added to realize the online dynamic compensation of steering torque of driving robot vehicle. A

comparison between simulation and test results shows that the steering torque error identified by

the proposed method is within 0. 1 N » m, and the lateral displacement error of tracking the target

path is less than 0. 2 m.

Keywords: driving robot vehicle; dynamic steering torque compensation; multi-innovation;

steering performance; off-line self-learning
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