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A Six-Degree-of-Freedom Force-Reflecting Master Hand
Controller using Fivebar Parallel Mechanism

Dy 7Y HES
(Byoung Dae Jin, Ki Young Woo, and Dong- Soo Kwon)

Abstracts : A force-reflecting hand controller can provide the kinesthetic information obtained from a slave
manipulator to the operator of a teleoperation system. The goal is to construct a compact hand controller that can
provide large workspace and good force-reflecting capability. This paper presents the design and the analysis of a
6-degree-of-freedom force-reflecting hand controller using fivebar parallel mechanism. The forward kinematics of
the fivebar parallel mechanism has been calculated in real-time using three pin—joint sensors in addition to six
actuator position sensors. A force decomposition approach is used to compute the Jacobian. To evaluate the
characteristics of the fivebar parallel mechanism, it has been compared with the other three parallel mechanisms
in terms with workspace and manipulability measure. The hand controller using the fivebar parallel mechanism
has been constructed and tested to verify the feasibility of the design concept.

Keywords : master hand controller, force reflecting, workspace, fivebar parallel mechanism
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Fig. 1. Fivebar parallel mechanism. (a) upper
platform (b) lower platform (c) fivebar
parallel mechanism.
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Fig. 3. Eight over-the-base-assembly modes.
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Fig. 13. Hardware configulation, (a) photograph
of the experimental apparatus, (b) archi-
tecture of the teleoperation system.
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