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Design of hardware-in-the-loop simulation platform for

electronic throttle control system
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Abstract: In response to the limitations of high cost and complex verification process in the
traditional development process of electronic throttle control system, a hardware-in-the-loop
simulation platform for electronic throttle control system was designed on the basis of Huahai
Rapid Control Prototype Development System. Firstly, the mathematical model of electronic
throttle was established, with its parameters identified. Secondly, the parameters of
proportional integral differential (PID) controller were optimized by virtue of the genetic
algorithm, with the failure judgment logic devised. Finally, the hardware-in-the-loop
simulation platform of electronic throttle control system was established, where the hardware-
in-the-loop simulation test was carried out, whose results were compared with the actual test
results. The results show that when the sinusoidal signal is input, the response error of the

electronic throttle between the actual test results and the simulation results does not exceed
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1. 2%. When the custom signal is input, the response error between the two is not more than
1.0%. It can be seen that the designed platform can realize the parameter identification of the
electronic throttle model and the rapid verification of the control strategy. The research results
have certain reference value for the development of vehicle electronic control system.
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