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Research on Variable Step-Size Sampling in the Defect

Detection of Product Surface

Abstract

Xu Qing Han Yueping Yang Zhigang

(School of Information and Communication Engineering, North University of China ,

Taiyuan , Shanxi 030051, China)

In order to achieve the detection of the structural quality for complicated products accurately and rapidly,
we adopt variable step-size sampling mechanism to quickly obtain the circumferential range image sequence for the
product that has a variety of structural and spatial dimensional areas to be tested on the surface. With such an image

discriminate defects in some areas

accuracy of detection

sequence, rapid detection of multiple areas to be identified can be realized in the limited orientation by using
library. Secondly. the scale invariant feature transform (SIFT) algorithm and binary search are selected to find the
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incomplete data. Firstly, projection method is used to determine the rotational step and a minimum step size is
The experimental result shows that the variable step-size method can save an
average detection time of 4. 14 s in comparison with the traditional fixed-step detection in the premise of ensuring the

selected as the qualified product sampling step in order to ensure the integrity of the information in the standard

5l

—

optimal location information of product in the standard image library. Finally, the correlation degree is calculated to
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Table 1 Rotation step corresponding to the area to be detected

The first area to be The second area to be The third area to be
detected detected detected
Distance between adjacent waves /pixel 49 24 15
Rotation step /(%) 12 8 3

F 2 BT SIFT 85T GO bR o P 45T 51 DE e % B

Table 2 Matching number of the images to be matched and standard image sequence based on SIFT algorithm

Image to be matched 0° 357° 177° 267° 222° 198° 210° 204° 201°
Number of key points 412 117 154 435 485 94 420 458 446 519
Number of matches 0 3 25 8 23 399 43 50 57
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Table 3 Similarity calculation results of the first area

Direction of the image to be matched /(O) 72 84 96 108
Corresponding frame of standard image 25 29 33 37
Correlation coefficient 0. 9506 0.9191 0.96 0.9741
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Table 4 Similarity calculation results of the third area

Direction of the image to be matched /(%) 195 198 201 204 207
Corresponding frame of standard image 66 67 68 60 70
Correlation coefficient 0.9718 0.9417 0.9072 0.9029 0. 8265
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