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Discrete-Time Sliding Mode Control With Finite-Time Sliding-Mode Reaching

*Ryo Kikuuwe and Hideo Fujimoto (Nagoya Institute of Technology)

Abstract— High-gain PD position controllers, which are widely used with industrial robots, involve some
risk in cases of abnormal conditions, such as unexpected contact and power-down. This paper presents a new
type of sliding-mode-based position controller. This controller has very simple structure, but it is capable of
(1) accurate tracking to the target position in normal conditions, and (2) smooth convergence to the target
position after abnormal conditions. Experimental results are presented.
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Fig.1 A typical example of sliding mode control system.
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Fig.2 Schematic of the proposed method.
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g = Fsgn(pq — ps + H(vqg — vs)) (5)
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Fig.3 Block diagrams of the proposed method.
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Fig.4 Experimental setup: a parallel-link manipulator.
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Fig.5 Experimental results.
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Table 1 Parameters for controllers A, B, and C.

parameter (unit) A B C
F (N) 60 60 60

K (N/m) 60000 | 60000 | 60000
B (Ns/m) 200 | 12000 | 200
H (s) 0.0033 | 0.2 0.2
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