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Abstract

According to the specific detection process and practical application requirements of nondestruc-
tive testing of shell electron beam welds, this paper proposes a nondestructive testing information
management system for shell electron beam welds. The management system integrates informa-
tion modules such as user entrusted application information, testing process information, original
testing information, non-destructive testing report information, etc. and focuses on developing
the function of wavelet packet filtering for X-ray images. The function of rapid retrieval of image
similarity based on TOP K Hash value and the automatic identification function of defects based
on artificial intelligence can effectively improve the office efficiency and detection efficiency of
weld defects.
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Figure 1. Operation flow chart of X-ray image information management system for shell electron beam welds
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Figure 2. Framework of nondestructive testing information management system for shell electron beam welds
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Figure 3. The design of relationship for database
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Figure 4. Weld inspection information management form
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Figure 5. Detects raw information with an image browsing form
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Figure 6. Radiographic inspection of the original record sheet
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Figure 7. Wavelet and wavelet package filter method: (a) Wavelet filter; (b) Wavelet package filter
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Figure 8. The image processed by wavelet package filter
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Table 1. Comparison of peak signal-to-noise ratios after different filtering of 6 types of images
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Figure 9. Comparison of peak signal-to-noise ratios after different filtering of 6 types of images
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Figure 10. Weld defect identification method based on YOLO v5 model
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Figure 11. The result diagram of weld area and defect identification
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Figure 12. Text information query form
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Figure 13. Framework for CBIR system
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