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Abstract

Objective: To provide subjects with tactile feedback to perform the grasping closed-loop control, by various
methods and control strategies, to provide the reference for the study on prosthetics.

Method: Based on the output characteristics of dynamical systems, four types of assessment variables were pro-
posed, including failure numbers, duration time, average grasping force and its standard deviation. Besides,
three goals were also set, which were grasping stability, grasping rapidity and economical grasping force. Ac-
cording to the assessment variables and goals, difference between the influences of tactile feedback on grasping
force and that of non-feedback were investigated.

Result: The failure number in the modalities of non-feedback were always higher than that in the modalities
of tactile feedback. Specially, for the number of broken objects and crushed objects, the modalities of non-feed-
back were 4.3 and 4.9, respectively, but the modalities of tactile feedback were 0.6 and 0.5, respectively. For
the duration time, it were 26.4s in modalities of non-feedback and 17.7s in modalities of tactile feedback. For
the six objects, the grasping force in the modalities of tactile feedback were always lower than that in the mo-
dalities of non-feedback. And the standard deviation of grasping force in the modalities of tactile feedback

were also lower than that in the modality of non-feedback.
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Conclusion: For the 4 kinds of assessment variables, the performance of tactile feedback is better than that of

non-feedback. It means that tactile feedback plays an important role in the grasping closed-loop control. Be-

sides, the difference of grasping stability and economical grasping between tactile feedback and non-feedback

show steady decrease.
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