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Generation of Shoe Sole Gluing Trajectory Based on Bidirectional
ICP Cross-Source Point Cloud Registration

CEN Jianan,HE Leiying”
(School of Mechanical Engineering,Zhejiang Sci-Tech University , Hangzhou 310018 , China)

Abstract ; Aiming at the problem of poor shoe shape applicability in the automatic sole gluing system, a cross-source
point cloud registration algorithm based on modified PCA ( principal components analysis) and bidirectional ICP
(iterative closest point) was proposed. Comparing the influence of the three sampling methods on the final registration
accuracy, the farthest point down-sampling was selected as the preprocessing of the point cloud before registration; a
modified PCA was proposed to perform coarse registration on the sole point cloud, providing a better initial transformation
matrix for accurate registration; the bidirectional ICP with good robustness of cross-source point cloud registration was
used for precise registration ; according to the accurate registration results, the standard gluing trajectory was migrated to
the real-time sole gluing system, so as to obtain the real-time gluing trajectory. The results show that the modified PCA +
bidirectional ICP is superior in fast and accurate registration of cross-source shoe sole point clouds, and the error of
bidirectional ICP is reduced to 1.31 mm after 20 iterations, which is 1. 13 mm less than that of the traditional ICP
algorithm ; The modified PCA + bidirectional ICP algorithm has better applicability and accuracy when dealing with
different shoe types, and the registration time also meets the system requirements. This algorithm can improve the
applicability of the traditional sole gluing system to various types of shoes, and has certain engineering practical value.
Keywords : sole gluing system; cross-source point cloud registration ; modified PCA ( Principal Components Analysis ) ;
bidirectional ICP( Iterative Closest Point)
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Figure 1  Sole gluing system
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Figure 2 Standard point cloud model
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Figure 3 Real-time shoe sole point cloud model
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Figure 10 Registration results of different models of soles
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