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Deep optics by combining optics and post- Image dataset Optics Sensor  Image Loss Point-spread function: ps, < |F[A(z',y")exp (- E)”
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towards optimizing images, compared with the 1 R ] o

" - - Average PSF: Pavg = 77 Zpsf:ﬂ
traditional purely Iimage  post-processing . + s — [ Ny "=
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Such end-to-end optimization can be applied to a - | e
vari_ety of applications ing:luc!ing e_Xtended depth Convolve with PSF pg. Deconvolve with average PSF Optimization: gradient descent tk?rzn(;-lqlmlze loss
of view and super-resolution imaging. | o | | Diffraction coded aperture: 22: = ¢o + 27n
In this study, we would like to apply the end-to- Fig. 1 End-to-end optimization schematic of Extended Depth of Field (EDOF) New focal depth: s, 5. = (1/50—1/501)50

end framework to optimize the coded aperture
for extended depth of field.

Experimental
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Related Work

End-to-end Lens Design: [1] used optimized
refractive optical element to change the phase of
the obtained image, and eventually achieves
both depth and chromatic invariance, followed by
an image processing pipeline.

Wave-front coding: [2] built a phase masks for an
extended- depth-of-field incoherent optical system
based on the ambiguity function and the
stationary-phase method.

Image dataset: The INRIA Holidays dataset in [3]
as a benchmark.
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Fig. 3 PSF comparison.
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