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Spiral Machining Trajectory Planning Method Based on Discrete Point
Cloud Construction of Radial Lines

WU Jiangsheng CHAI Xingliang®™ BO Qile LIU Haibo WANG Yongqging

School of Mechanical Engineering,Dalian University of Technology,Dalian,Liaoning,116000

Abstract: Aiming at the problems that it was difficult to directly generate efficient and accurate
continuous smooth tool path trajectories based on discrete point clouds, a method to directly construct
radial lines on point cloud and generate spiral machining trajectories through radial line interpolation
was proposed herein. For the construction of radial lines, a boundary recognition method was pro-
posed based on feature descriptors to extract boundary points as two end points of the radial lines.
Taking the optimal discrete geodesics between two end points on the point cloud as the radial point
set, the curvature minimization problems of discrete geodesics were proposed and solved by Newton
iteration method. The B-spline curves were used to fit and resampling according to the residual height
based on the radial point sets. The radial line interpolation algorithm was proposed to generate the spi-
ral machining trajectory with equal residual height. Finally, an example was given to demonstrate the
spiral machining trajectories directly generated by the point cloud data, which fully verified the effec-
tiveness of the proposed method.

Key words: discrete point cloud; boundary point extraction; optimal geodesic path; radial line;
spiral machining trajectory
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Fig.1 Spiral trajectory planning flow chart
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Fig.2 Schematic of boundary point
recognition principle
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Fig.3 Boundary extraction and serialization flow chart
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The shortest discrete geodesic path
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Fig.5 Optimization of geodesics by Newton
iteration method
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Fig.6 The optimum geodesic path of the point cloud

at the bottom of the tank
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Fig.7 Optimal geodesic path for free-form surface

point cloud
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Fig.8 Step size calculation
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Fig.10 Interpolation calculation schematic diagram
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Fig.12 Machining trajectory and original point cloud

surface error cloud image
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Fig.13 Machining result error cloud map
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Fig.14 Freeform surface model and point cloud

trajectory planning
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