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1. Introduction
There are more and more systems using computer vision
for automation these days. Different problems solved us-
ing computer vision include object detection, semantic
segmentation, object classification, optical flow estima-
tion and more. As more of the systems taking pictures
that need to be analysed this way are working outdoors,
more of these pictures are degraded by weather effects.
These kinds of degradations can significantly reduce the
efficiency of most used computer vision algorithms.

Example of SIFT features on a rainy and rain free image.

2. Problem description

The focus of the research is on removal of effects of haze
or of rain-streaks from a single image. This problem is
highly ill posed. To solve this, different priors, assump-
tions of properties of natural images, have been invented.
The goal of this research is to develop and test new priors
and improve existing ones for dehazing and rain streak
removal.

3. Methodology

The restoration is done by defining a functional F such
that the minimizer of the functional is the restored image.
To do this, we need to translate into various assumptions
mathematical terms in a way that can be optimized using
standard optimization methods. For dehazing we devel-
oped the functional

E (m̂, t̂) =λ1||m̂t̂ + (1− t̂)Â−m||22 + λ2||∇t̂||1
+ λ3||t̂ − 1||22 + λ4EDCP(m̂)

Where EDCP is smooth version of the dark channel prior
commonly used in dehazing

EDCP = || p
√

(1−m)p ∗ w p − 1||22
For deraining, the functional we developed is

min
R≤S

λ1||W∇Φ(S − R)||1 + λ2||R ||1 + ||∇Φ⊥R ||1
Both functionals are minimized using alternating direc-
tions method of multipliers.

4. Results

Example of reducing smoothing effects by localising deraining

Example of image dehazing using the proposed method

Original DCP MSCNN VarDCP
Hay Cones 0.6805 0.2035 0.3418 0.1718

Road 1.0101 0.3595 0.4459 0.2888
Results of a reference free metric for image dehazing on images
shown above. Smaller numbers indicate better dehazing.

5. Conclusion
We have developed methods for restoring images de-
graded by weather effects. The methods perform well
on their own, and have the advantage of being modular
and easy to combine with additional priors.
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