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We propose a light field imaging approach to model and 2. Adaptive 4D depth filtering 3. Backscatter model estimation
remove backscatter in underwater imaging in order to recover * LFdepth volume is swept from 6, to 6,,,, and the * Focus map is derived by applying the grey level local
high-fidelity images volume with maximum variance is considered as the final variance focus measure, which is thresholded to determine
depth volume the backscatter components
Main contributions * Focus measure, @(x,y), is applied over a windowed »  Estimated backscatter pixels are used to fit a polynomial
* Underwater image restoration pipeline using adaptive region {)(x,y) of tlhe depth volume. | , surface
depth-selective light field filters D(x,y) = N2 Z(i,j)e.(l(x,y) (1, j) — w
* Robust technique for handling high turbidity in underwater  Hyperfan filter is applied to the input LF with the known 4. Image restoration
images for a variety of object depth ranges 6.,and 0, values to render a focussed frame Estimated backscatter is subtracted from the captured image
1. Hyperfan (HF) volume filtering - o Spearman correlation coefficient By adaptively filtering the light field
HF filter is a volumetric depth selective filter * =  Red  Green  Blue volume to restrict its depth range
HHF((U 9) — HHc'((U 9) HDF((U H) where Input image 0.8039 0.7295 0.2341 around the Object of interest we
" B A A OeP [[2]] S I I significantly reduce the effects of
~ (W w, —w,w,) UDCP [3 0.8460 0.7535 0.1603 :
Hyclw) = EXP(_ [_’82 /\/2;712 ) and Tsiotsios [7]  0.8854 0.8059 0.3411 backscatter and occlusion.
- o - o Skinner [1]  0.8971 0.8036 0.5058 The proposed method works well under
Hpplw, 0) = Hgay (0, @, 0, 0,) Hegy (0, w,, 04, 0),) b © Proposed  0.9407 0.8799 0.6259 highly turbid conditions.
Image restoration pipeline Comparison of image restoration techniques
Input Light Field 4D Depth Filtering
Restored Image Input image DCP [2] UDCP [3] Tsiotsios [7] Skinner [1] Proposed
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