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Embedded software design of electronic throttle control in engine

LI Hongchao, TENG Qin

(School of Automobile and Traffic Engineering, Hefei University of Technology,
Hefei 230009, China)

Abstract: In order to overcome the nonlinear influence of the return spring and friction in the electronic
throttle, the embedded software of electronic throttle control (ETC) system was designed based on a
combinational algorithm of feedforward compensation and closed loop correction. The control strategy
was verified by step response and slope response experiments with different amplitudes and directions.
The results were evaluated and compared based on the rise time, settle time, steady-state error and
maximum overshoot. The results showed that the system with nonlinear compensation improved the
response speed and control precision, compared to the system without nonlinear compensation. The
overshoot was eliminated by slope change of desired position, which verified the necessity and feasibility of
the desired position filtering and rate limiting.

Key words: vehicle engineering; electronic throttle control; embedded software design; nonlinear
compensation
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