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Abstract 

The problem of removing one type of natural noise such as rain from the given 

rain image is been discussed here. The performance of computer vision and 

Image analysis process can be gravely affected by this rain streaks problem 

which damaged the visibility of an image and also it develops interference in it. 

So, in order to get a streak free background vision, we are in need to develop 

algorithms which helps us to remove streaks from an image called Rain Streak 

Removal Algorithms. This problem is formulated as a layer decomposition 

which enables to view the true background scene content implosively without 

any streaks. The appearance of rain streak structure is infelicity of low rank in 

our existing system and also it is derived using a Sparse dictionary learning 

method. Even though it provides a quite clear vision to see, their practical 

performance is unsatisfied. For that, we are proposing a another method to 

retrieve a image content without any stripes. The prior method is learned on 

small patches based on the model of Gaussian Mixture. In addition to this, we 

create a step to separate the residues of background image to recover the 

structure for it and also it improves the performance quality of decomposition. 

Then the evaluation process takes place to categorize the implosive performance 

of quantitative structure than the existing systems in terms of large margin. 
 

 Keywords: Natural noise, computer vision, removal algorithms, layer 

decomposition  

 

 

1. Introduction 

Technological growth in Outdoor vision system are 

widely used in the field of Traffic and military 

surveillance with the use of computerized systems. The 

performance of this system is reduced due to some 

weather conditions like rain, snow etc., In order of 

priority we are in demand to remove these kind of natural 

effects which enables the system to work efficiently.  

Because this system helps us to capture images from 

that unpredictable conditions. If any flaws appear in that 

images, it totally damages the vision system which 

creates serious degradation like low contrast vision and 

blurred image. The images that is been captured during 
rain will be highly polluted and will have less accuracy in 

vision. When we use this type of solution to that issue, 

accurately we get a brighter image in the area of raindrop 

than the original vision. However, it works easily; some 

difficulties are faced while go through the properties of 

intensity in rain drop. If the intensity streaks is much in 

depth will cause damage or deterioration for both the 

background vision and also to the computer algorithms 

and systems. For example, we can examine the case of 

small portion of the image get obstruct when the object 

trackers may fail. Preserving image information with the 

deduction or removing effects in rain is not a normal task. 

As it is very difficult to remove rain from rain streaks we 
have proposed a removal framework. In this method the 

given input method is been divided into low and high 

frequency areas using a good efficient bilateral filter. The 

high region will be called as “rain component” and the 

low region is called as he “non-rain component” by using 

the sparse coding based on MCA (morphological 

component analysis). 

The major work of this paper is divided into three 

categories: (i) the first main method is to remove the rain 

from the given input motion rain streak image. (ii) 

Second we propose the MCA-based image decomposition 

scheme for removing rain; and (iii) making a clear study 
in computer vision in order to remove rain from the input 

image which is always challenging to the core. However, 

in some cases, if we are in need to get information about 

the outdoor image, there our priority goes to ignore the 
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rain. All know that computer vision is broadly take place 

in our everyday life. The main mission is to achieve 

remembrance in visual effects. The features of computer 

algorithms like object detection, segmentation of image 

and tracking the condition, and most importantly 
recognition of that image are badly degraded by 

unpredictable weather conditions. It also affects the 

perceptual quality of image.   

 

2. Literature Survey 

P. C. Barnum, S. Narasimhan et.,al., proposed the 

algorithms which is served as video surveillance for many 

analytical tasks can be degraded or damaged by natural 
weather conditions or termed as natural noise such as rain 

or snow. It can also damage the performance of that 

computerized visioning systems. The ignorance of these 

issues has been proposed in order to lower the effects of 

raindrops which is been considered as one of the natural 

noise in a video. Here removing of rain from the given 

input image is always a challenging one. In this paper, the 

statistical information about the detection of dynamic 

weather is briefly explained with the help of guided filter. 

By make use of this filter we can ignore the strips and 

flakes in background scene. The results of this proportion 
shown that it may achieve better performance with 

quality image perception. [1] 

Bossu, N. Hauti et.,al., proposed major obstacles we 

are facing repeatedly in the outdoor vision system is the 

bad weather conditions like rain or fog. These causes 

damage to the image processing system and reduce the 

performance level of algorithms. The survey shows a 

various methods, to reduce the raindrops. Depending 

upon this idea of pixel density, we can easily reduce the 

noises and safely keep the background image. [2] 

N. Brewer and N. Liu et.,al., proposed  a method to 

remove rain from the input image by ranking recovery 
method. Twisting the shape of these objects including its 

frames can be used to treated as distortion in 3D signal. 

The ultimate idea is to remove the misleading appearance 

of objects which is consider as additive signal more 

noises to the pixel exposure can be detected as free image 

pixel. The creation of inter-frame resemblance helps to 

cauterize the vision without any conflicts, and it can be 

exploited be the method called Exact Augmented 

Lagrangian Multipliers (EALM),it leads to optimization 

of images into convex type. [3] 

E. J. Cand`es et.,al., proposed Most demanding 
technology is restoring active content based on weather 

image. According to the physical characteristics of snow 

flakes and strips, we can able to understand the difference 

of intensity between them, from that details we can frame 

the image structure algorithms. By make use of that 

procedure we can detect that streak from the video pixel 

without distortion of noise which is mainly the initial 

stage of detection process. The addition of constraints in 

the area shows a binary connection between the region of 

normal and non-rain components. [4] 

V. Chandrasekaran et.,al., proposed the actual effects 

of rain and snow in an image processing can be treated in 

this  paper with the proportion of new removal algorithm 

for that components which is fully based on fuzzy 

connected particles. According to the impact of 
brightness in dynamic particles like steaks and flakes on 

the pixel image are used to induce the growth of fuzzy 

perception. By changing the color of the pixels which is 

distorted by the movement of components as H. The color 

space of H component has been applied to reduce the 

conflicts appear when the objects moves on rain or snow 

condition. These proportion process derive an 

experimental results to the system with the use of 

algorithm which can easily able to adapt in various 

intensity changes. Elimination of conflicts also took place 

in these out coming results.[5] 

R. Charette et.,al., proposed the proportion is directly 
dependent on the ignorance of rain streaks in the output 

of single frame image. It is deducted by efficient 

algorithm and with newer techniques like Image 

processing. This techniques employed with an advantages 

of image decomposition and dictionary learning. Here, 

through image processing we can analyze the image to 

categorize the complementary pair between components. 

These can be divided by use of guided filter which 

already in vision system. The filter deducts the pixel 

image into two set of components. The effective way of 

deriving the result in our algorithm is verified through 
two factors based on the performance of visual quality as 

subjective and objective (it render based in the growth of 

Fuzzy particles). This approach on visual quality shows a 

superiority over several state-of-the-art works. [6] 

D. Chen, C. Chen et.,al., proposed the method 

involves design of multistage network with the removal 

of translucent in image processing. The attributes contain 

in snow can be removed because of its opaque particles. 

However, the Existing system describes the learning-

based approach to the removal of attributes it can use 

only for the deduction of hazy substances in atmospheric 

content. The strong assumptions developed here with the 
features of frequency spatial, trajectory between streaks 

and also translucent in image can be designated with 

pixel quality. In order to overcome it we can use hand-

crafted features which is still in process to deduct the 

mainstream of snow content. The estimation of this 

method is fully based on the translucency and opaqueness 

of an image. [7] 

M. Elad and M. Aharon et.,al., proposed Instant 

deduction  and removal of snow in video images is 

completely very challenging now a days. But it can be 

overcome by the advancement of newer technologies, for 
that we created a different schema to these issues. 

Through this paper, the affect of snowflakes region on a 

smaller image can be easily determined with successive 

five frames algorithms which are already in use of 

methodology. The difference in frame can be presented as 

a pixel image which describes the original background 

resemblance can be detected, but this method didn't work 

well in the case of heavy snow. Then we are in need of 
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new technique which is implemented with the guidance 

of L 0 gradient minimization approach. With the 

knowledge learned in this technique helps to control a 

many non-zero gradients which can be resulted as output 

in the image, but it is independent with local features like 
translucent state. [8] 

R. Fedorov et.,al., proposed Motion based reduction 

is take place in these proposing system. By compressing 

the efficiency of video can affect numerous disadvantages 

to human tracking process. In case of mislead these issues 

we developed the feature based on the joint spatial and 

wavelet domain identification in the outdoor surveillance 

systems. This approach is really challenging to the 

grower technology in which motion-based robust to the 

videos is applied with the moving objects in the rain. This 

method grabs the importance in technique with the 

efficient result in performance based systems. [9] 
K. Garg and S. K. Nayar et.,al., proposed the 

combination of both the temporal and chromatic 

properties helps us to develop the rain streak removal 

algorithm. These strips in video cause a disturbance in 

human traffic system which is ensured as spatial 

distribution between fast motions of objects in the image. 

Here, we presented a paper with a new procedure which 

tens to incorporate the basic schema to deduce that strips 

in the entire video. The property in image can be stated 

by doing changes in R, G, and B values of rain-affected 

pixels quality which are approximately same as normal 
method. Considering these properties can easily be 

helpful in the deduction or removal process. Moving 

stationary cameras can easily pasteurize both the static 

and dynamic scenes which is then be stabilized by 

through motion images. It can also handle both light and 

heavy rain conditions which is an added advantage to 

these proposing system and mainly increase the 

performance level. [10] 

 

3. Proposed System 

In our rain-streak removal approach, we can stabilize the 

background image with prior patch works called frames is 

taken place with an added advantage of GMM trained 

patched also be consider  with gradient to remove rain 

streaks in the outdoor vision system. The difference in 

GMM learning is that we use the single rain image as an 

input which is then further be polarized using a removal 

algorithm.   

The texture less image has been developed as an 
output with removal rain streaks. It can be picturezied as 

a visual base pixel video to the outer view which helps in 

deducting to travel even in very predictable conditions. 

The single image projection is very straight forward 

approach to the vision system which is completely a 

challenging to newer techniques.  

To our knowledge, it is easily be degraded by the 

application of MCA based patch work which is really 

prior to the GMM framework. These all patches 

undergone only for the removal of rain strip and 

snowflakes. It also deal with the method of restoration in 

Sparse based presentation work. 

The single pixel of the image is 0.45 seconds. 

 

Figure 1: Block Diagram of Image Dehazing 
 

4. Results and Discussions  

Here the concept of removing the natural atmospheric 

noise are been taken into account. The natural 

atmospheric noise creates less accuracy in the output 

image so sure this has to be eradicated.  

Here we propose an algorithm called Image De-raining 

Conditional Generative Adversarial Network (ID-

CGAN), which helps in removing of atmospheric noise in 

a better way than the previous existing methods. The 

input images are given which is having high atmospheric 

haze in it. So this image is been processed by our own 

algorithm which gives high accuracy in output. 

  

 

(a) The original non-rain image (ground-truth); (b) the 

rain image of (a); (c) the rain-removed version of (b) via 

the bilateral filter [11] (VIF = 0.31);  

(d) The HF part of (b);  

(e) The rain sub-dictionary for (d);  

(f) The geometric sub-dictionary for (d);  
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(g) The rain component of (d);  

(h) The geometric component of (d);  

(i) The rain-removed version of (b) via the proposed 

method (VIF = 0.53);  

(j) The rain-removed version of (b) via the proposed 

method with extended dictionary (VIF = 0.57); and  

(k) The rain-removed version of (b) via the K-SVD-based 

denoising [16] (VIF = 0.51). 
 

5. Conclusion 

The effective comparison of all the proposed method, we 

can conclude the result with their performance in filtering 

process, which is widely used in image processing. Many 

have done the removal scheme in many existing 

algorithm but compared to us the result and accuracy is 

completely low. Depending upon the natural noise in the 

image the accuracy in the output image will be different.          
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