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Fig. 1 A multifingered metamorphic dexterous hand
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Fig. 2 The structure parameters of the palm
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Fig. 3 The input and output angles of the palm
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Fig. 7 Grasping pose ruled surfaces
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Tab.1 The structure parameters of the palm
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Dimensional synthesis of palm of multifingered metamorphic dexterous hand

CUl Lei's WANG De-lun*', DAI Jian S’

( 1.Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education, Dalian University
of Technology. Dalian 116024, China;
2. Department of Mechanical Engineering, King’s College London, University of London, London, WC2R 2LS, UK )

Abstract: A novel multifingered metamorphic hand is analyzed. This hand differs from the previous
robotic hands in that the palm is moveable. The reconfiguration of the palm enhances the dexterities
and the workspace of the hand. When the linkages of the palm stand still, each finger operates in a
plane. Hence the finger-operation plane is introduced so that the orientation analysis of the hand can
be explored by investigating the motion of the unit vectors of the three finger-operation planes. The
three unit vectors can be obtained by coordinate transformation in a global coordinate system and are
mapped to orientation ruled surfaces. Next, three common poses of grasping with finger-tips are
analyzed and the conditions for the palm to realize these three poses are obtained. The design of the
palm is converted into that of solving a nonlinear equation system with 11 equations and 12 variables.
The satisfactory numerical solution of the nonlinear equation system is obtained. Finally
three-dimensional simulations of the multifingered hand based on the above numerical solution are

made to verify the correctness of the computation.

Key words: multifingered dexterous hand; metamorphic; palm; workspace



