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Application of Immune Feedback Strategy in Electronic Throttle Control System
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Abstract: In order to improve the dynamic response characteristics of electronic throttle control system of
automobile engine, the control strategy for improving the emission performance of engine transition condition
is further explored. First, based on the nonlinear electromechanical system of electronic throttle, the
corresponding mathematical model is established to study the control system of electronic throttle. Then,
based on the advantages of strong anti-disturbance ability, strong robustness and applicability to nonlinear
control system of intelligent control algorithm, and the immune feedback control algorithm has the
characteristics of rapid response in control system, so fuzzy control algorithm and immune feedback control
algorithm are applied to the motion control of electronic throttle system. The influence of the nonlinearity of
the electronic throttle system on the control effect is discussed. Based on the adjustment of classical control
algorithm PID to control precision and response of the system, the adaptability of fuzzy control algorithm to the
response of nonlinear system, and the characteristics of the effectiveness of immune feedback algorithm to

improve the response speed of the control system, the fuzzy immune PID controller for improving the response
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performance of the electronic throttle system is designed to further research the response characteristics of

electronic throttle. The experimental result shows that compared with the system response characteristics of

PID and Fuzzy PID control, the dynamic characteristic indicators of the fuzzy immune PID control system,

such as response speed and adjusting speed, have obvious advantages. The control system is conducive to

improve the response characteristics of electronic throttle, and has important significance for improving the

power, the economy and the emissions of vehicles.

Key words: automobile engineering; strategy of feedback control; immune feedback control; electronic

throttle control system; nonlinear system
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Fig. 1 Electromechanical system of electronic throttle
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Fig. 2 Equivalent circuit of electronic throttle DC motor
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Tab.1 Parameters of electronic throttle
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Fig. 3 Fuzzy PID controller for electronic throttle system
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Fig.4 Principle of immune system
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Tab.2 Corresponding relations of immune system and
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electronic throttle control system
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Fig. 5 Fuzzy immune PID controller for electronic

throttle system
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Fig. 6 Electronic throttle system based on fuzzy immune PID control strategy
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Fig. 7 Response characteristics of electronic

throttle under different control methods
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Tab.3 Comparison of response characteristics of

electronic throttle control system
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Fig. 9 Response characteristics of electronic throttle under
partial load condition
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