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Gradient projection method of kinematic redundant manipulator

based on continuous scale factor

SUN Kui', XIE Zong-wu', HUANG Jian-bin',LIU Hong"*
(1. Robot Research Institutes Harbin Institute of Technologys Heilongjiang, Harbin, 150080, China;2. Institute of
Robotics and Mechatronics, German Aerospace Centers DLR, 82230 Wessling, Germany)

Abstract ; The status of gradient projection method of redundant manipulator is analysed, the effect and
selection methods of the scale factor of the homogeneous solution is expatiated. A new method to
calculate the scale factor is proposed which will make it changed continuously in real time. Computer
simulation has been conducted to compare the new scheme with the other two typical ones, the results
show that the new algorithm with the continuous scale factor can make the joints angle, joints velocity
and joints acceleration of the manipulator more smoothly and continuously, it also can overcome the
shortcoming of two traditional gradient projection methods. Experiment results with a 4 DOF
manipulator verify the validity of the proposed algorithm.
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Fig. 1 Schematic diagram of the manipulator
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Fig. 2 Simulation results of the fixed factor scheme
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Fig.3 Simulation results of the banlanced factor scheme
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Fig. 4 Simulation results of the continuous factor scheme
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