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Developmentand validation of hardware-in-the-loop simulation

platform and control strategy for C-EPS
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Abstract: In order to facilitate the design and research of column type electric power steering(C-
EPS) control system, the C-EPS hardware-in-the-loop simulation platform was developed by
applying MATLAB/dSPACE real-time simulation system. The steering resistance torque
calculation module was established, and the servo motor which controlled by dSPACE was used

to output steering resistance torque. The C-EPS control strategy which includes assistance
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mode, return-to-center mode and fault mode was designed. Furthermore, the hardware-in-the-
loop simulation tests were carried out on this platform to test items like current following and power
steering handiness. The simulation test results indicate that, the actual current of the motor lags
behind the target current by 0. 05 s in current following test; the steering input torque reduces from
11 N+ m to 2 N+ m under the low-speed condition of 5 km/h, while the C-EPS has sound steering
handiness and active return-to-center function; the steering input torque rises with the increase of
vehicle speed under the high-speed condition of 60 km/h, so the driving stability can be guaranteed.
This test platform can realize the hardware-in-the-loop simulation for C-EPS control strategy, and lay
the foundation for the subsequent development of C-EPS,
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Table 1 Specification parameters of logistics vehicle and C-EPS
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Table 2 Specifications of servo motor and planetary gear reduce
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Fig. 1 Structure of hardware-in-the-loop test platform
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