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Input Shaping Filtering Methods for the Control of Structurally
Flexible Long-Reach Manipulators

(Dong-Hwan Hwang - Dong-Soo Kwon)

Abstract - Due to high payload capacity and high length-to-cross-section ratio requirements, long-reach manipulator
systems are expected to exhibit significant structural flexibility. To avoid structural vibrations during operations, various
types of input shaping filtering methods have been investigated. A robust notch filtering method and an impulse shaping
filtering method were investigated and implemented. In addition, two very different approaches have been developed and
compared. One new approach, referred to as a "feedforward simulation filtering method” uses imbedded simulation with
complete knowledge of the system dynamics. The other approach, “fuzzy shaping filtering method”, employed a fuzzy logic
method to modify the joint trajectory from the desired end-position trajectory without precise knowledge of the system

dynamics.
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Fig. 1 Testbed for the flexible robot manipulator
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Xd
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PS NM INS INS |[ZE |PS |PS |PM

PB NB INM NS IZE |PS |PM |PB

NB : Negative Big, PB : Positive Big
NM : Negative Medium, PM : Positive Medium
NS : Negative Small, PS : Positive Small
ZE © Zero
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