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A Novel Avoid Singularity Algorithm for 6-DOF Manipulators
CUI Hongxin LI Huanliang HAN Jinhua LI Pei
College of Field Engineering, PLA University of Science and Technology,Nanjing,210007

Abstract: Aiming at the problems of the heavier calculation burden and worse real-time of tradi-
tional singularity avoidance algorithms, a novel approach (named “singularity separation plus expo-
nential order damped reciprocal” algorithm) was proposed for 6-DOF manipulators. Firstly, the sin-
gularity configurations were analyzed and the singularity parameters were separated based on the kine-
matics calculation. Then, the principle of exponential order damped reciprocal algorithm was intro-
duced and error coefficient caused by the exponential order damped reciprocal algorithm was analyzed.
The simulation and experimental results show that the proposed algorithm may achieve smooth transi-
tion of joint angular velocities and only part velocities accuracy of the end-effector are sacrificed, the
effectiveness and practicability of the proposed algorithm are proved.

Key words: 6-DOF manipulator; singularity avoidance; singularity separation; exponential order
damped reciprocal
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Fig.1 D-H coordinate system and parameters
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Fig.3 Time-varying curves of singularity factors
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Fig.4 Angular velocity curves of manipulator joints

Fig.5 Experimental schematic diagram
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Fig.6 Actual angular velocities of manipulator’s joints
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