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Abstract: By analyzing the relationship between dual quaternions and rigid body motion, and the
relationship between dual quaternions and screw motion, a transformation operator of the end-effector
pose was obtained based on dual quaternions with the combination of PoE formula. Based on the New-
ton-Raphson method, the dual quaternions were applied to solve the numerical solution of the inverse
kinematics of redundant robots. Based on the linear interpolation characteristics of dual quaternions, a
trajectory planning method was proposed based on screw linear interpolation. Taking two types of re-
dundant robots as examples. the proposed trajectory planning method that achieved smooth motion
and controllable velocity in Cartesian space was verified. Dual quaternions have better stability and
higher solving speed than homogeneous matrices in solving kinematics numerical solutions.
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Fig.1 Schematic diagram of rigid body motion
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Fig.3 Schematic diagram of rotational and

translational joints
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Fig.5 Time consumption for numerical solution of

inverse kinematics of planar 3R robot
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