Image and depth retrieval from single monocular image with various PSFs
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Motivation Flow chart for image and depth retrieval

Depth estimation has important applications in fields Depth-dependent image formation
such as autonomous systems, computer vision, and
biological imaging.

Recovery of all-in-focus images is desirable to extract
full information of the scene and useful for post

convolution with depth-dependent PSFs
2 PI-Eep )

all-in-focus image binned depth map synthesized image

processing.

We present a qualitative and quantitative comparison \_ Pplurredimage / PSF depth mask )

of passive approaches to: Reconstruction of all-in-focus image and depth map

1. Construct a depth map from an image . depth and image from reconstruction error ™

2. Recover an all-in-focus Image deconvolution with a P.SI-: at each depth d(i) = argminy Ek (b(i)) smoothing depth map
-

estimated depth map all-in-focus image

Related Work

Several techniques exist for passive depth information
extraction and/or all-in-focus image recovery:

(using a bilateral filter)

(using ADMM with a TV prior) /
 Depth from focal gradients utilizing the limited depth
of field from optical elements [1]. - Experimental Results
Coded aperture to further improve distinction ground truth conventional ground truth conventional

between different defocus and depth scales [2]
Spatially rotating point spread functions (PSF) that
vary with depth, such as the double helix PSF [3]
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