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Abstract

Global Gain Outer Loop Method
for Discrete—time Sliding Mode

Control

Hyuntaek Lim
Electrical and Computer Engineering

The Graduate School

Seoul National University

This paper presents a global gain outer loop method for
discrete—time sliding mode control (DSMC) with a decoupled
disturbance compensator (DDC). The original DSMC method is
widely used in theoretical areas and industrial applications
attributed to its excellent properties of trajectory tracking,
robustness to disturbances and easy implementation. DSMC with
DDC was developed to maintain closed—loop stability subject to
slowly—varying disturbances. However, when the system suffers
from ramp-—type disturbance in position control application,
overshoot arises at the end of motion. In this paper, a global gain

outer loop method is proposed which regenerates the reference
b i i 5
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input and guarantees asymptotic convergence of the error state in
the presence of ramp—type disturbance. Moreover, the developed
method can be utilized with an auxiliary state method which is
effective to maintain stability under control input saturation.
Especially, we can set the gain of auxiliary state to “1” to
suppress additional vibration at the end of motion. Final—value
theorem 1is utilized to demonstrate the effectiveness of the
proposed method. Experiments are performed on a servo system

to demonstrate the improved overshoot performance.

Keywords : Servo systems, position control, discrete—time sliding
mode control, ramp—type disturbance, overshoot, outer loop.

Student Number : 2019—-20053
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