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Abstract: In order to solve the problems of surface reconstruction and high-light weak texture objects,
such as holes and noise, and information loss, a reconstruction method of illumination compensation
combined with depth image was proposed. Combined with the parameter estimation of illumination
direction and illumination intensity, the highlight area was determined and uniform illumination was
applied. Then the drift region of the mean shift algorithm was corrected by the change track of the laser
point, and an improved mean shift center descriptor was established, and the noise and holes of the depth
image were determined and repaired. Finally, the surface reconstruction of the object was achieved. The
results show that the proposed method can maintain the complete reconstruction of different kinds of
objects, avoid the lack of information and reduce the negative impact of the external environment and the
characteristics of the object itself. The robustness and effectiveness of the proposed method are verified by
the high-light weak texture standard picture and real-time object reconstruction experiments, and the
performance indexes such as root mean square error, peak signal-to-noise ratio and structural similarity.
Key words: Machine vision; Surface reconstruction; Illumination estimation; Mean shift; Depth map
processing; Highlight phenomenon; Weak texture
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Table 1 Optical parameter azimuth and inclination estimation (Unit: degree)

Direction Top left Top right Left Central Right Bottom Bottom right
T 118.60 90.53 106.0 96.26 29.22 110.01 67.04
) 89.38 86.52 86.52 75.37 85.37 75.06 96.83

(c) High-light partial sampling (d) Sample magnification

108 114 121 126 129 48 48 49 50 51

188 213 233 244 245 75 81 86 92 104

225 239 251 255 255 100 105 110 118 129

215 231 241 251 255 109 114 118 124 133

211 226 236 246 254 114 119 123 128 135

(e) Sample pixel value before illumination (f) Sample pixel value after illumination
compensation compensation
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Fig.2 Picture comparison,sampling process and pixel change of porcelain cup before and after homogenizing treatment
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Fig.3 Schematic diagram of traditional mean shift algorithm
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Fig.8 Schematic diagram of before and after comparison of depth map smoothing

(a) GC algorithm

(b) Ref. [10] algorithm
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(c) Algorithm of this paper
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Fig.9 Comparison of original images, disparity maps and reconstruction maps of Tsukuba images
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Table 2 Time-consuming reference for standard test image reconstruction experiment algorithm under different methods

The name of algorithm Image size/pixel Time consuming/ms
GC algorithm 384 X288 2272
Ref. [10] algorithm 384288 1702
Algorithm of this paper 384 X288 1878
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Fig.10 Real shot image reconstruction effect
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Fig.11 Sampling of dimensions on the back of the monitor
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