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Kinematic analysis of a hybrid humanoid mechanical leg based on screw theory

LI Yanbiao, CHEN Ke, SUN Peng, WANG Zesheng
(College of Mechanical Engineering,Zhejiang University of Technology, Hangzhou 310032 )
Abstract

A novel six-degree of freedom hybrid humanoid mechanical leg with partially decoupled parallel mechanism is
proposed aiming at the complexity of motion analysis caused by the strong coupling of parallel mechanism. Firstly,
the layout form of this hybrid mechanism is described according to the anatomical motion characteristics of human
legs. Secondly, the application of the Paden-Kahan sub-problem in solving the inverse solution of the position of the
lower-mobility parallel mechanism is extended combining the Paden-Kahan sub-problem with the spatial geometry
method, and the inverse solution equation of the humanoid leg is obtained. The display equation of position forward
solution is derived by algebraic method based on the set structure of humanoid leg. Thirdly, the kinematics transfer
matrix of the hybrid leg is derived via the Klein form, a bilinear symmetric form of the Lie algebra se (3). Finally,
the accuracy of kinematics model of the hybrid leg based on screw theory is verified by a numerical example, which
lays a theoretical foundation for the further study of the mechanism.

Key words: hybrid humanoid mechanical leg, partially decoupled, screw theory, Klein form, kinematics

analysis
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