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Abstract: When tool setting with digital in-line holography, the zero-order image and defocused twin-image
can form strong and complex background noise, which gets superimposed on the real image and seriously re-
duces the quality of the reconstructed image. To improve quality of interferential images in digital in-line
holography, a holographic image enhancement method using an improved self-snake model is proposed. The
improved self-snake model selects a diffusion intensity according to the gradient of the initial image. The ex-

perimental results show that the improved self-snake model can avoid the appearance of jagged edges and
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“pseudo-contours” caused by large gradient background noise during the diffusion process. This improve-

ment outweighs the shortcomings of the self-snake model in holographic imaging. In addition, compared with

the phase retrieval and multi-plane reproduction approaches, the improved self-snake model filtering method

proposed in this paper not only has better suppression for interferential images but also can enhance the edge

of the tool, which is conducive to the actualization of tool-setting using on digital in-line holography.

Key words: digital holography; twin-image; self-snake model; image denoising
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Fig. 2 The diffusion results of self-snake model before and after improvement. (a) Original image; (b) diffusion result and loc-

al enlargement obtained by self-snake model; (c) diffusion result and local enlargement obtained by improved self-

snake model
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(b) digital hologram; (c) reconstruction image; (d)

intensity distribution of reconstruction image
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snake filtering approach
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Method SNR/dB PSNR/dB
Phase retrieval 0.281 24.365
Multi-plane reproduction 0.019 24.103
Self-snake filtering 8.304 32.388
Improved self-snake filtering 8.433 32.517
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