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Kinematic dexterity measures for robot manipulators
based on double quaternion

Du Bin, Zhao Jing
(College of Mechanical Engineering and Applied Electronics Technology,

Beijing University of Technology, Beijing 100124 )
Abstract

In view of the fact that the dexterity evaluation on robots cannot be made due to the dimensional inhomogeneity

of Jacobian, a new approach to formulation of the dimensional homogeneous Jacobian and kinematic dexterity meas-

ure for the robot with mixed joints is proposed. According to the double quaternion, the rotation and translation in

three-dimensional Euclidean spaces are converted to the pure rotation in four-dimensional Euclidean spaces. The u-

niversal transformational expression of the link coordinate system is derived based on double quaternion. Then the

kinematics model of robot is developed and the non-dimensional Jacobian is obtained by this approach. Further-

more, a new performance index is proposed. The new approach can solve the dimensional inhomogeneity of Jacobi-

an which occurs for robots with mixed joints. Finally, the kinematic dexterity of spatial 3R and the spatial RPR ro-

bot is analyzed by numerical simulation. The results show that this approach is not only applicable to the robot with

same joints, but also to the robot with mixed joints.

Key words: robot, kinematic dexterity, double quaternion, condition number, manipulability, mixed joints
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