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Abstract The point spread function (PSF) is sensitive to the changes of view field in a wavefront coding system
with a wide field of view (FOV). which means that it is difficult to restore the image only using the central PSF as
usually do. Image degradation model is established by partitioning the FOV into several blocks where inside each block
PSF-invariance is assumed and image restoration is just the inverse of the degradation process. A Wiener filter
restoration method based on FOV partition is proposed, which restores each block respectively using its corresponding
PSF and combines them together by interpolation. The proposed method is based on a more accurate model and has
flexibility in choosing filter parameters for different FOV blocks. Test results verify its superiority to the traditional
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method.
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Fig. 1 Wavefront coding imaging system with

a wide field of view
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Table 1 Main parameters of the wavefront coding

imaging system

Main parameters Value
Wavelength A /pum 0.55
Effective focal length f/mm 50
Back focal length £, /mm 37.954
Aperture D /mm 10
Phase mask radius » /mm 5
Phase mask coefficient a /pm 6.25
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Table 1 Evaluation of the PSF similarity using Cp (FOV unit; mm)
—10 —5 0 5 10
—10 0.936/0. 430 0.934/0. 539 0.922/0. 829 0.945/0. 524 0.937/0. 430
—5 0.934/0. 539 0.912/0.728 0.908/0. 761 0.930/0.711 0.953/0. 507
0 0.922/0. 829 0.908/0.762 0.873/0.873 0.878/0. 805 0.914/0. 819
5 0.945/0. 524 0.930/0. 711 0.878/0. 805 0.914/0.732 0.9312/0. 544
10 0.937/0. 419 0.953/0. 507 0.914/0. 819 0.931/0. 544 0.908/0. 527
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Fig. 3 Coordinate system of the interpolation matrix
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Fig. 4 (a) Simulated target object; (b) blurred intermediate image; (c) restored image corresponding to the

nearest interpolation; (d) enlargement of the blocked part with dashed line in (c¢)
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Fig.5 Restored images under noise-free condition
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Fig. 6 Restored images under noise condition
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