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Optimal State Feedback Control of EPS System Based on UIO
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Abstract
factor to improve the traffic safety. Considering that the difference between assist torque and road feel of the EPS system

To obtain the resistance moment of the EPS (Electric powering steering) system accurately is an important

under different kinds of pavement may lead to incorrect manipulation when a vehicle is steering, a nonlinear observer
based on the two-degree-freedom vehicle dynamics model and tire characteristics is designed to estimate the adhesion
coefficient of the current pavement with the side-slip angle and ideal surface adhesion coefficient as inputs. Consequently,
the resistance moment can be obtained. Then, according to the EPS model, the unknown input observer (UIO) is designed
to estimate the steering wheel input torque. Therefore, the sensorless optimal control of the EPS system can be conducted
in terms of the state feedback. Finally, the corresponding simulations are carried out through the EPS system with PMSM.
The results show that in the case of the minimum of the g-axis closed-loop current error of the PMSM, the steering wheel
residual angle in this approach can be reduced from 25° to 0°, which can realize disturbance rejection and improve the
steering robustness of the human-vehicle system effectively.
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