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Development of Negative Input Shaping Technique for MIMO System

(Seung Kook Yun, Pyung Hun Chang, and Juyi Park)

Abstract : In this paper, we propose a method to apply the Input Shaping Technique (IST) to multi-input
multi- output (MIMO) systems. In MIMO systems, there is a high possibility of multi- mode residual vibration.
The IST filter designed for this multi mode may need a longer time to suppress the residual vibration.
Previous works prove that we can shorten the time lag by using negative sequence. This negative sequence,
however, causes another problem - it requires excessive control input. In this paper, we provide a remedy to
reduce the size of control input by limiting the reference input and its derivative. The result of simulations and
experiments on a 2 link flexible arm confirmed the effectiveness of the proposed method.
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Fig. 3. Impulse sequence for two modes.
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Fig. 4. Change of the shaped input X,, and its
derivative X, according to the variation
of T.
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(b) Reference inputs and its derivatives
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Fig. 7. Trajectory response with the trapezoidal

velocity input.

8 2 .
Fig. 8. Simulation result of a 2- DOF system.

Table 1. Summary of simulations; t,- t; means
the settling time after the final time of

ts- 4

trajectory input.

te- t 1- DOF system 2- DOF system
S
With With

Input polynomial |trapezoidal x1 x2
Shaper input velocity

None 7.80 s 6.78 s >10 s >10 s
Positive 030 s 042 s 070 s 070 s
Negative| 0.16 s 029 s 042 s 047 s
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Fig. 9. Structure and coordinate system of the
2- DOF (2-joint) robot for experiment.
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Fig. 10. Experimental setup.
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Fig. 17. Motor torque command in experiments.
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