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Abstract: Afier aluminum plate is welded, X-ray can be used to detect the internal defects of weld. Due to the problems
of noise, low contrast, fuzzy edge of weld area and uneven brightness distribution in X-ray image, the effect of traditional
edge detection method is not good. Therefore, this paper proposes a method to automatically extract weld area and improve
its contrast. Through the steps of denoising, edge detection and morphology operation, the weld area position is finally deter-
mined, and the pixel value in the weld area is linearly transformed to improve the contrast of the weld area. The experimental
results show that this method can automatically improve the contrast of weld area for a large number of aluminum plate X-ray
images, and has good robustness and accuracy.
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Fig. 1 Typical X-ray image of aluminum plate
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Fig. 2 Flow chart of contrast improvement in weld area
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Fig. 3 Image obtained by bilateral filtering of the original image
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Fig. 4 Horizontal edge detection of bilateral filtered images
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Fig. 5 Open operation processing of images obtained from horizontal

edge detection
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Fig. 6 Horizontal projection sum of pixel values
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Fig. 7 Marking of the position of the weld seam area after extraction
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Fig. 8 Improvement of contrast in weld seam area position
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Fig. 9 X-ray images (a~e) and weld seam images processed by bilateral filtering (al ~el), edge detection (a2~e2), open operation

(a3~e3), and contrast enhancement (a4 ~e4)
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Fig. 10 Comparison between the results of the traditional method and the method in this paper: (a) the method in this paper, (b)
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Table 1 Results of accuracy test

: . Extraction accuracy
Unilateral error size
of weld seam area

0 89. 6%
10 95.6%
20 98.3%
30 100%
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Table 2 Results of mean and standard deviation of pixel value

Original Original image Linear Linear
Drawing image pixel value  transformation  transformation
No. pixel value standard image pixel image pixel value
mean deviation value mean standard deviation
a 221.69 8.95 159.31 62. 64
b 194.26 19. 88 173.27 59.39
c 183.25 23.65 165. 61 60. 42
d 216.26 7.53 184. 18 50. 81
e 211.37 9.21 177. 68 53.07
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