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Abstract The three-dimensional reconstruction technology of asphalt pavement textures based on image processing has the
advantages of being fast, comprehensive, and high-resolution. Therefore, we propose a binocular vision technology based on
multiscale image fusion aimed at the low accuracy problem of three-dimensional texture detections caused by the concentrated
color of asphalt pavements and the lack of prominent feature points. First, we implemented multiscale decomposition of the
image via weighted least squares filtering. Next, we fused the multiscale image information with a cross-scale aggregation
model to three-dimensionally reconstruct the asphalt pavement, improving the accuracy of the binocular reconstruction. The
proposed method was compared with a laser scanner through regional texture parameters. The results show that the regional
texture parameters obtained by the proposed method are close to those obtained by the laser scanner.
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Fig. 1 The work flow of the stereo-matching algorithm
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Fig. 2 Binocular reconstruction system
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Fig. 3 Asphalt pavement samples. (a ) Sample 1; (b) sample 2
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Fig. 4 TImage preprocessing process. (a) Original image; (b) image correction; (¢ )background removal
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Fig. 5 Results of three-dimensional reconstruction of asphalt pavement. (a)d) SGBM algorithm; (b)(e) proposed algorithm;

(c)(f) laser scanner
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Fig. 6 Comparison of contour lines between the proposed algorithm and laser scanner of sample 1. (a) Contour line 1; (b) contour line 2;

(c) contour line 3; (d) contour line 4
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Fig. 7 Comparison of contour lines between the proposed algorithm and laser scanner of sample 2. (a) Contour line 1;

(b) contour line 2; (c¢) contour line 3; (d) contour line 4
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Table 1 Comparison of height data on contour lines mm
Mean of height difference Contour 1 Contour 2 Contour 3 Contour 4
Sample 1 0. 1359 0.1377 0.1320 0.1723
Sample 2 0. 3555 0.1698 0.2307 0. 2009
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Table 2 Texture parameters of asphalt pavement
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