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Design of Back-Stepping Control System by using Low-order Model

Nobuo KurmaAra* and Masahiro Miura™

Abstract

The back-stepping control (BSC) which should made effective in non-holonomic

system such as the electronic throttle was investigated by using a low-order model

for automotive engine control. An insertion of the derivative function to the control

algorithm (D-BSC) was proposed to meet the hight response and hight resolution.

D-BSC was switched to BSC when the control deviation became small to hasten

settling. Here, a lagged dead zone acted effectively in smoothly switching.

The values of various control parameters were tried by the Matlab/Simulink
simulation, and a handy adjustment was clarified. D-BSC /BSC showed the
excellent control characteristics in the simulation result compared with the past

PID control.

Keywords : back-stepping control, non-linearcontrol, electronic throttle,

engine control, stmulation
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Fig.4 Characteristics of the lagged dead zone
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Fig. 12 Simulation results in the Narrow-Open-Throttle
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Fig. 13 Control deviation of electric throttle with D-BSC/BSC
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Fig. 14 Response characteristics of electric throttle with D-BSC/BSC
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