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Multi-Constrained Speckle Propagation Matching Method Combined with
Descriptor Information
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Abstract Speckle structured light has become a research hotspot in recent years owing to its ability to obtain three-
dimensional (3D) information by projecting only one image. However, when using speckle structured light to obtain 3D
information, problems such as low number of matching speckle feature points and high mismatching rate are encountered.
Therefore, the speckle feature-point extraction and matching algorithm is herein studied. Based on the analysis of the gray-
distribution rule of speckle region, a method for extracting speckle feature points based on gray-value comparison is
proposed. By comparing the gray value of relevant pixels on the window, coarse extraction is performed, and the response
function of the feature point is defined to eliminate redundant detection. In terms of matching, speckle feature-point
descriptors are established, and a multi-constrained propagation matching method based on descriptor information is
proposed. First, the seed points with high matching degree were obtained through multi-constrained conditions, and the
seed points were generated into a queue. Next, the unmatched speckle feature points in the descriptor were propagation
matched using the descriptor information of the seed points. Experimental results show that the proposed algorithm
increases the number of matches by more than 35% and reduces the mismatching rate to 0.12% compared to other
algorithms.
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Fig. 1 Gray distribution of speckle feature points
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Fig. 2 Speckle descriptor establishment process. (a) Window size selection; (b) descriptor point set
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Table 1 Accuracy of different speckle feature point extraction algorithms
Method A/% Mean value A /%
. , 10. 89 10. 57 11. 23 10.71 10. 99
Method in Ref. [ 3] 10. 95 10. 40 10. 96 10. 88 10. 89 10-85
87.83 84.57 84.33 85.52 84.59
in Ref. [11 .
Method in Ref. [ 11] 85.12 85.09 85.39 84.43 86.91 85.38
. 85.77 89. 29 88. 90 90.71 89. 96
Method in Ref. [4] 91.23 90.12 90. 00 89. 39 96. 46 89.18
95.25 96. 28 96. 40 96. 70 95.95
Proposed method 96. 41
roposed metho 96. 04 96. 67 96. 62 96. 68 97. 47

0611003-4



£ 605 F6H/2023E3 A/HASBFEHRE

(a) (b)

6 HUBERRAE o5 3 R o (a) BUBE IS 5 (b) SCHk [ 3109 73 5 (o) SCRR L 11T i 5 (d) SCRiR[ 4 19 5 3 5 Ce) AT 7
Fig. 6 Speckle feature point extraction effect. (a) Speckle images; (b) method in Ref. [3]; (c) method in Ref. [11]; (d) method in
Ref. [4]; (e) proposed method
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