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Highlight Removal of High Reflectivity Workpiece and Vision
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Abstract A model of the image highlight removal based on the back propagation neural network and the Gaussian
distribution functions is established, which is beneficial to optimize the image feature extraction and the image
feature matching. With the high reflectivity workpiece as the experimental object, the extraction of edge features
and the analysis of the vision measurement accuracy are conducted. The experimental results show that the proposed

method can be used to realize a vision measurement accuracy of 0.75 mm, which verifies the feasibility of this

proposed method to a certain degree.
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Fig. 2 Image acquisition system for vision measurement based on polarization device
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Fig. 3 Image acquisition on object surface under different polarization angles
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Fig. 4 White balance processing of image and corresponding histogram features. (a) Color image;

(b) histogram of color image; (c) white balanced image; (d) histogram of white balanced image
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Fig. 5 Flowchart of mean-shift segmentation algorithm based on dark channel images
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angle; (b) pixel luminance distribution corresponding to (a); (c) image after highlight removal; (d) pixel luminance

distribution corresponding to (c)
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Fig. 11 Detail comparison of SURF feature extraction. (a) SURF feature extraction of image under optimal polarization

angle; (b) SURF feature extraction of image under optimal polarization angle after treatment by RANSAC

algorithm; (¢) SURF feature extraction of image after highlight removal; (d) SURF feature extraction of image

after highlight removal and treatment by RANSAC algorithm
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Fig. 12 Boundary contours extracted under different conditions. (a) After highlight removal;

(b) under optimal polarization angle
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Fig. 13 Three-dimensional space coordinates of feature

points of experimental object’s contour
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Table 2 Coordinates of feature points for Sobel edge detection and corresponding world coordinates

No. (s ) (X, Y, 2) Space length /mm
1 (917.5, 719.5) (467.18, 1192.5, —18412) 11.07
2 (747.5, 719.5) (456.12, 1192.5, —18412) 11.28
3 (659.5, 567.5) (450.37, 1182.8, —18413) 11.34
4 (747.5, 413.5) (456.08, 1173, —18414) 11.07
S (917.5, 411.5) (467.14, 1172.9, —18414) 11.50
6 (1005.5, 567.5) (472.89, 1182.8, —18413) 11.23

3 MR R OG22 B Y I 35 K B X L
Table 3 Comparison of measurement accuracy based on

image highlight removal

) o Side Measurement
Condition
length /mm accuracy /mm
Optimal polarization 11.25 0.75
Image highlight removal 10.09 1.91
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