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Abstract: Due to the complexity of a highly dynamic X-ray imaging system and the complex structure of
the workpiece itself, X-ray images often exhibit low contrast or unclear feature information. In this work,
an image enhancement algorithm was proposed based on gradient field and non-local means to improve
visual quality. A contrast adaptive enhancement model was constructed based on gradient field and local
variance to improve the contrast of X-ray images; Then, the image was denoised using non-local means.
Specifically, this paper constructed a non-local means algorithm based on Poisson distribution for image
Poisson denoising, thereby obtaining an enhanced contrast field; Finally, an energy function was estab-
lished and solved by using the gradient descent method to obtain higher quality images with small details.

Experiments with two typical complex workpieces were performed, and the results verified the effective-
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ness of the proposed approach for image enhancement and defect detection.
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Tab.1 Comparison of evaluation indicators processed by different algorithms for workpiece
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AG 0.868 3.624 1.360 12.798 12.384 12.901
SE 5.632 6.451 6.326 6.395 6.172 6.802
EAV 46.735 50.872 50.073 60.205 59.351 62.729
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Tab.2 Comparison of evaluation indicators processed by different algorithms for workpiece2
Eiszy e CLAHE SCHR[13J532: SCHR17 532 SCHR[20]57 1% AICEE
AG 0.783 2.772 1.161 6.391 5.947 6.861
SE 4.489 5.925 5.423 6.006 6.348 6.620
EAV 45.304 48.352 49.633 53.074 52.937 54.972
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Tab. 3 Comparison of evaluation indicators processed by different algorithms for workpiece3
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AG 1.357 0.942 1.431 2.843 4.638 6.176
SE 2.946 3.531 3.509 3.665 4.021 4.647
EAV 61.985 60.037 64.192 62.533 65.394 66.528
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