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Automatic path planning technology of stitching robot for composite
fabric with curved surface

WU Yongsheng, WANG Tianqi, LI Liangyu, LI Jinzhong, DU Boyu

(Advanced Mechatronics Equipment Technology Tianjin Area Laboratory( Tianjin Polytechnic University) , Tianjin 300387, China)

Abstract; In order to improve the flexibility of the stitching robot for composite preforms, a novel visual joint
extraction technology was studied, for solving the automatic path planning issues of the stitching robot. The visual
joint extraction technology is based on 3—D raster scanning technology and is applied in composite fabric with
curved surface. Consider the characteristics of the fixed view field of 3 -D scanning camera, the calibration
experiment of the camera was carried out. This can improve the conventional hand-eye calibration method, propose
a novel four-point calibration method to solve the hand-eye relation matrix, and then establish the posture mapping
relation between the robot coordination and camera coordination systems. Through the improved hand-eye calibration
and sampling with 3-D raster scanner, the point cloud data from the stitched preforms can be converted into the
point cloud data coordinates in the robot coordination system. With further center-line extraction on the collected
point cloud data of preforms, an algorithm for the stitching trajectory and posture planning was proposed. The
proposed algorithm uses cubic polynomial to fit the center line of joint and the least square method to fit the stitched
micro tangent surfaces, and completes the calculation for the tangent and approaches vectors in robot operational
space. Finally, the planning result was applied in an off-line programming simulation and experiments of a stitching
robot. The experimental results indicate that the system has high precision and excellent stitch forming, which can

satisfy the requirements of a stitching system with robot.
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Fig.1 Structural diagrams of system
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Fig.2 Results of preform point cloud processing: (a) point

cloud of preform; (b) point could of seam’s feature
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Fig.4 Seam edge and center line point cloud
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Fig.5 Suture of preform
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Fig.6 Coordinate system simulation of path planning
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Fig.7 Error curve
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Fig.8 Stitching test of preform: (a) stitching result; (b)

stitching forming
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