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Goals of Haze Removal

A Scene restoration

A Depth estimation
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Ambiguity in Haze Removal
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Previous Works

A Using additional information
| Polarization filter [shwarzet al ., CVPR606]
I Multiple images [Narasimhan & Nayar, CVPR® 00 ]
I Known3D model[ Kopf et al ., Siggraph A

| User-assistance [Narasimhan & Nayar, CPMCV 6 0 3]



Previous Works

A Single image

I Maximize local contrast [Tan, CVPR 08]
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| Independent Component Analysis [Fattal, S




Previous Works

A Single image
I Maximize local contrast [Tan, CVPR 08]

I Independent Component Analysis [Fattal, Siggraph 08]




Priors in Computer Vision

- [ = J -
A Smoothness prior
A Sparseness prior

A Exemplar-based prior -




Dark Channel

A min (rgb, local patch)



Dark Channel

A min (rgb, local patch)

, b)

min (r, g

o
b
{
l

(r, 9, b)

min



Dark Channel

A min (rgb, local patch)
I min (r, g, b)

I min (local patch) = min filter
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Dark Channel

A min (rgb, local patch)
| min (r, g, b)

| min (local patch) = min filter

J*(x) = min ( min J°(y))

yl W(x) "d {r,9.,0}

I J° color channel of J

Joark qark channel of J

dark channel




Dark Channel

A min (rgb, local patch)

min (r, g, b)

min (local patch) = min filter

dark — A = 1C
N = min (mc!nJ)

J% color channel of J

i Jdark qark channel of J

dark channel




A Surprising Observation

Haze-free
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A Surprising Observation
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Dark Channel Prior

A For outdoor haze-free Images




What makes it dark?

A Shadow

A Colorful object

A Black object




Dark Channel of Hazy Image

hazy image | dark channel

A The dark channel is no longer dark.



Transmission Estimation

Haze imaging model | =J @+ A (@1- t)
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Transmission Estimation

Dark Channel Prior

Compute dark channel

mvivn (min —) =[j min (min —)(jt +1- t

©o e Fa
|

C

AT




Transmission Estimation

Estimate transmission
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Transmission Estimation

Estimate transmission
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