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A Semi-Dense Depth Map Acquisition Algorithm Based on Laser Speckle
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Guangzhou, Guangdong 510640, China

Abstract Depth map acquisition, which is based on laser speckle, presents some issues, such as low matching
precision, large amount of calculation, and poor robustness in different measurement environments. In this paper, a
semi-dense depth map acquisition algorithm based on laser speckle is proposed to address these issues. The problem
of poor robustness can be solved using the locally adaptive binarization, which preprocesses the speckle map to
ensure the illumination invariance of the window descriptor. In terms of measurement accuracy, the central pixel
coordinates of each speckle are extracted using a clustering algorithm, which improves the positional accuracy of
each speckle. Regarding the matching success rate issue, the window descriptor is convoluted to obtain a simplified
descriptor, which is able to reduce the amount of calculations and increase the matching success rate. Finally, the
speckle pairing points are obtained according to the matching criterion, and then the depth values of each speckle are
obtained according to the triangulation principle. Experiments confirm that the proposed algorithm is highly robust
and accurate and improves the matching success rate.
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Fig. 1 Speckle correlation. (a) Speckle image; (b) correlation between single speckle and total speckles
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Fig. 2 Schematics of speckle ranging principle. (a) When there is no occlusion in space;

(b) occlusion object appears in space
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Fig. 5 Images obtained with different binarization methods. (a) Absolute threshold binarization;

(b) local adaptive binarization
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Fig. 6 Speckle center pixel before and after extraction. (a) Before extraction; (b) after extraction
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Fig. 7 Schematics of window descriptor matching of the same speckle at different measurement distances
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Fig. 8 Convolution process of speckle window descriptor and matching result.

(a) Convolution process; (b) matching result
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