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Point-Cloud Splicing Algorithm for Collaborative Matching of
Two-Dimensional Cross Feature Points
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Abstract In order to improve the speed and accuracy of point cloud matching in the structured light three-
dimensional reconstruction system, a collaborative matching method of two-dimensional view and three-dimensional
point cloud across feature points is proposed in this work. First, the normalization of the projected images to be
spliced is realized through projection transformation and dimension mapping. After preprocessing, the endpoints and
bifurcation points are extracted as key points, and the similar points are triangulated and similarly matched to obtain
the initial point set. The initial point set is mapped to three-dimensional space. Second, kd-tree search is used to
obtain the centroid of the double neighborhood, and the point set is further screened according to the triangle
similarity relationship formed by the three points. Finally, the quaternion method is used to complete the rough
splicing, and then an improved iterative closest point (ICP) algorithm is used to complete the fine splicing.
Experimental results show that the matching accuracy of the proposed algorithm is 98.16%, the matching time is

3 s, and the center of gravity distance error of the coarse splicing overlap area is 0.018 mm. The proposed algorithm
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has high robustness for two-dimensional image perspective transformation, smooth texture, and uneven light.

Key words image processing; perspective transformation; two dimensions; collaborative matching; point cloud

splicing; iterative closest point algorithm
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Fig. 7 Normalization and preprocessing of 2D images. (a) (b) 2D graphs with different perspectives; (c) image after

translational rotation transformation for mapped spatial point clouds of Fig. 7 (a); (d) 2D image obtained by

perspective projection transformation of Fig. 7(c¢); (e) () preprocessed images
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Fig. 8 Extraction of feature points. (a) Algorithm of this paper; (b) SIFT algorithm
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Fig. 9 Matching of feature points. (a) SIFT; (b) ASIFT; (c¢) normalization+ SIFT; (d) algorithm of this paper
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Fig. 10 Collaborative matching results of dual-dimensional feature points. (a) Space posture 1; (b) space posture 2
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Table 1  Statistics of matching effect of algorithms

Number of
Matching algorithm Hmber o

Number of correct Correct matching Matching

Barycenter .
Iterations

extracted points matching points rate /% time /s  distance /mm
SIFTH" 18 13 72.2 9 0.309 9
SURF-" 15 7 46.7 4 0. 904 11
ORB™™ 8 3 37.5 3 1.013 17
ASIFTH 9 8 88.9 14 0. 104 7
Normalization+ SIFT 53 48 90. 6 9 0.031 6
2D matching in this article 402 363 90. 3 2 0.024 5
2D+ 3D matching in this article 79 78 98.7 3 0.018 3
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Fig.11 Sculpture model splicing. (a) 2D matching; (b) 3D matching; (c) coarse splicing; (d) fine splicing
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Fig. 12 TIterations-error curves of traditional and improved ICP algorithms under different noise. (a) Noise of 0.1 dB,
improved ICP algorithm; (b) noise of 0.5 dB, improved ICP algorithm; (c) noise of 0.1 dB, traditional ICP
algorithm; (d) noise of 0.5 dB, traditional ICP algorithm
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Fig. 13 Results of partial and integral fine splicing. (a)—(d) Partial fine splicing; (e) (f) overall fine splicing
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