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Abstract

Aiming at the core problem of anti-collision in the coordinated motion planning of humanoid dual manipulators,
an anti-collision algorithm for dual redundant manipulators is proposed. By establishing the oriented bounding box
(OBB) bounding box model, combined with the improved Gilbert-Johnson-Keerth ( GJK) algorithm based on sim-
plex degradation, the distance between two bounding boxes is calculated, and the possibility of self-collision is
judged according to the distance. Based on the Newton-Simpson iteration method, the inverse solution of the manip-
ulator satisfying the specified end position is calculated, and then the modified quintic polynomial interpolation
based on the Euclidean distance of the bounding box is performed to generate the end motion trajectory. The experi-
mental results show that the control system can flexibly work together to complete various tasks including inserting
and removing the torch key and torch relay related actions, and can effectively avoid collisions during the collabora-
tive work process.

Key words: double-arm collaboration, seven-degree-of-freedom manipulator, oriented bounding box( OBB) ,

Gilbert-Johnson-Keerth ( GJK) algorithm, collision detection
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