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Abstract: In the process of structured light detection, the thin-walled blade is easy to produce a strong reflec-
tion due to its low surface roughness, which affects the solution of the principal value of the fringe phase. As
a result, it cannot accurately reconstruct the three-dimensional point cloud. In this paper, the blade in the ma-
chining process is taken as the research object, and an image enhancement process based on the Retinex al-
gorithm is proposed to restore the information of the stripes in the position with the highest reflectivity.

Firstly, the reflective characteristics of thin-walled blades are analyzed. The gray range and ideal gray value
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of the optimal exposure are calibrated experimentally. The camera response curve model of the aperture rota-
tion angle and the image’s average gray level is determined, and the gray level interval of the optimal expos-
ure is used as the detection condition by adjusting the aperture and exposure time. Secondly, the fringe im-
age is processed based on the Retinex algorithm. The improved bilateral filter replaces the commonly used
Gaussian filter, which effectively retains the edge information of the fringe while removing its illumination.
Finally, monocular structured light detection is carried out on the thin-walled blade. The experimental results
show that, for the fringe image processed by this proposed algorithm, the number of stripes detected by the
Canny operator is the largest, the average growth rate of image information entropy is 18.21%, and the phase
principal value error of the solution is the smallest. Through the deviation analysis with the standard point
cloud detected by the handheld laser scanner, the positive and negative deviations of the point cloud are re-
duced to 0.0589 mm and —0.0590 mm, which are reduced by 44.6% and 44.1% compared with the deviation
of the origin cloud, respectively, and the surface quality is significantly improved. The image enhancement
algorithm proposed effectively suppresses the reflection of the metal surface in the process of surface struc-

tured light detection.
Key words: structure light detection; metal reflection; image enhancement; bilateral filter; thin walled blade
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