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Abstract —A successful method to improve the pictures 
caught submerged and debased because of the medium 
dissipating and ingestion. Our technique is a solitary picture 
approach that doesn't require specific equipment or 
information about the submerged conditions or scene 
structure. It expands on the mixing of two pictures that are 
legitimately gotten from a shading redressed and white-
adjusted variant of the first debased picture. The two 
pictures to combination, just as their related weight maps, 
are characterized to advance the exchange of edges and 
shading complexity to the yield picture. To keep away from 
that the sharp weight map changes make antiquities in the 
low recurrence parts of the remade image. Our broad 
subjective and quantitative assessment uncovers that our 
upgraded pictures and recordings are described by better 
exposedness of the dim locales, improved worldwide 
difference, and edges sharpness. Our approval additionally 
demonstrates that our calculation is sensibly autonomous of 
the camera settings, and improves the exactness of a few 
picture handling applications, for example, picture division 
and keypoint coordinating. 

Key Words: global contrast, underwater medium, 
edges sharpness. 
 
1. INTRODUCTION  

Picture upgrade is the system to process the info picture 
to make it progressively fitting and plainly noticeable for 
the necessary application. Picture upgrade improves the 
data substance of the picture and adjusts the visual effect 
of the picture on the onlooker. Picture improvement 
increases the highlights of pictures. It highlights the 
picture highlights like edges, differentiation to fabricate 
show of photos increasingly helpful for assessment and 
study. Subjective target approach is utilized in improving 
pictures to build an outwardly amazing picture. Picture 
upgrade incorporates numerous tasks, for example, 
differentiate extending, commotion cutting, 
pseudocoloring, clamor separating and so on to improve 
the perspective on pictures. Dynamic scope of the picked 
highlights of pictures is intensified by improvement with 
the goal that they can be recognized basically. 

 

 Underwater images are degraded due to scatters and 
absorption, resulting in low contrast and color 
distortion. In this paper, a novel self-similarity-based 
method for descattering and super resolution (SR) of 
underwater images is proposed. The traditional 
approach of preprocessing the image using a 
descattering algorithm, followed by application of an SR 
method, has the limitation that most of the high-
frequency information is lost during descattering. 
Consequently, they propose a novel high turbidity 
underwater image SR algorithm. We first obtain a high 
resolution (HR) image of scattered and descattered 
images by using a self-similarity-based SR algorithm. 
Next, we apply a convex fusion rule for recovering the 
final HR image. The super-resolved images have a 
reasonable noise level after descattering and 
demonstrate visually more pleasing results than 
conventional approaches. [1]. This paper describes a 
Various camera-based Advanced Driver Assistance 
Systems (ADAS) can be improved if efficient algorithms 
are designed for visibility enhancement in road images. 
The visibility enhancement algorithm proposed in is not 
optimized for road images. In this paper, reformulate the 
problem as the inference of the local atmospheric veil 
from constraints. The algorithm in thus becomes a 
particular case. From this new derivation, they propose 
to better handle road images by introducing an extra 
constraint taking into account that a large part of the 
image can be assumed to be a planar road. The 
advantages of the proposed local algorithm are the 
speed, the possibility to handle both color and gray-level 
images, and the small number of parameters. A new 
scheme is proposed for rating visibility enhancement 
algorithms based on the addition of several types of 
generated fog on synthetic and camera images. [2]. In 
this paper, achieve selection and combining of color 
constancy algorithms, in this paper natural image 
statistics are used to identify the most important 
characteristics of color images. Then, based on these 
image characteristics, the proper color constancy 
algorithm (or best combination of algorithms) is selected 
for a specific image. To capture the image characteristics, 
the Weibull parameterization (e.g., grain size and 
contrast) is used. It is shown that the Weibull 



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 07 Issue: 04 | Apr 2020                   www.irjet.net                                                                            p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 3024 

parameterization is related to the image attributes to 
which the used color constancy methods are sensitive. 
An MoG-classifier is used to learn the correlation and 
weighting between the Weibull-parameters and the 
image attributes (number of edges, amount of texture, 
and SNR). Experimental results show a large 
improvement over state-of-the-art single algorithms. On 
a data set consisting of more than 11,000 images, the 
best-performing single algorithm is found to be the first-
order Gray-Edge. Comparing the median angular error of 
this algorithm with our proposed algorithm, an increase 
of nearly 20 percent can be obtained when the 
circumstances under which the algorithm will be used 
are known a priori. When this is not the case, i.e., when 
no information about the test images is known, a pre 
learned system can be used that is trained on the 
Mondrian set. This system only needs to be trained once 
and is completely independent of the test data. [3]. In 
this paper, One source of difficulties when processing 
outdoor images is the presence of haze, fog or smoke 
which fades the colors and reduces the contrast of the 
observed objects. They introduce a novel algorithm and 
variants for visibility restoration from a single image. 
The main advantage of the proposed algorithm 
compared with other is its speed: its complexity is a 
linear function of the number of image pixels only. This 
speed allows visibility restoration to be applied for the 
first time within real-time processing applications such 
as sign, lane-marking and obstacle detection from an in-
vehicle camera. Another advantage is the possibility to 
handle both color images or gray level imagesout 
manually. [4]. In this paper, they presented a novel 
probabilistic method for factorizing a single image of a 
foggy scene into its albedo and depth values. They 
formulated this problem as an energy minimization of a 
factorial Markov random field, enabling full exploitation 
of natural image and depth statistics in the form of 
scene-specific priors. The experimental results 
demonstrate superior accuracy to state-of-the-art 
methods for single image defogging, resulting in 
improved depth reconstruction and consistency in the 
recovered colors. Currently, they are investigating the 
possibility of constructing scene-specific depth priors to 
further improve the decomposition. A novel probabilistic 
method for factorizing a single image of a foggy scene 
into its albedo and depth values. They formulated this 
problem as an energy minimization of a factorial Markov 
random field, enabling full exploitation of natural image 
and depth statistics in the form of scene-specific priors. 
The experimental results demonstrate superior accuracy 
to state-of-the-art methods for single image defogging, 
resulting in improved depth reconstruction and 
consistency in the recovered colors. Currently, they are 
investigating the possibility of constructing scene-

specific depth priors to further improve the 
decomposition. [5]. In this paper the underwater 
environment. These techniques are capable of extending 
the range of underwater imaging, improving image 
contrast and resolution. After considering the basic 
physics of the light propagation in the water medium. 
The difficulty associated with obtaining visibility of 
objects at long or short distance in underwater scenes 
presents a challenge to the image processing community. 
Even if numerous approaches for image enhancement 
are available, they are mainly limited to ordinary images 
and few approaches have been specifically developed for 
underwater images. In this article we have reviewed 
some of them with the intention of bringing the 
information together for a better comprehension and 
comparison of the methods. They have summarized the 
available methods for image restoration and image 
enhancement, focusing on the conditions for which each 
of the algorithms has been originally developed. The 
methodology used to evaluate the algorithms, 
performance, highlighting the works where a 
quantitative quality metric has been used. [6]. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

Fig-1 BLOCK DIAGRAM OF WHITE BALANCE AND FUSION 
BASED METHOD 

 
2. METHODOLOGIES 

Play out a thorough approval of our white-adjusting 
approach presented right now. Dehazing strategy with 
the current specific submerged rebuilding/improvement 
strategies. At last, the utility of our methodology for 
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applications, for example, division and key point 
coordinating. Our system expands on the combination 
standard and doesn't require extra data than the single 
unique picture. Our trials that our methodology can 
improve a wide scope of submerged pictures (for 
example various cameras, profundities, light conditions) 
with high precision, having the option to recuperate 
significant blurred highlights and edges. White-adjusting 
targets improving the picture viewpoint, principally by 
expelling the undesired shading castings because of 
different enlightenment or medium weakening 
properties. Our methodology for the most part brings 
about great perceptual quality, with huge improvement 
of the worldwide complexity, the shading, and the 
picture structure subtleties. The primary confinements 
are identified with the way that:  

1. Color can't generally be completely re-established.  

2. Some murkiness is kept up, particularly in the scene 
districts that are a long way from the camera. 

2.1. WHITE BALANCING 

Demonstrate that white balancing approach described is 
robust to the camera settings. Therefore, a set of 
underwater images that contain the standard Macbeth 
Color Checker taken by seven different professional 
cameras On this set of images, applied the following 
methods: the classical white-patch max RGB algorithm, 
the Gray-World, but also the more recent Shades-of-Grey 
and Gray-Edge. To analyze the robustness of white 
balancing, The dissimilarity in terms of color difference 
between the reference ground truth Macbeth Color 
Checker and the corresponding color patch, manually 
located in each image. 

Sharpening helps in reducing the degradation caused by 
scattering. 

• It is defined by ‘ S ’,  

 S = (I + N {I − G ∗ I }) /2 

 I -> is the image to sharpen 

 G ∗ I ->Gaussian filtered version of I. 

 N{} -> The linear normalization operator 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2 WHITE BALANCED IMAGE 

2.2. Laplacian contrast weight (WL) 

It estimates the global contrast by computing the 
absolute value of a Laplacian filter applied on each input 
luminance channel. This straightforward indicator was 
used in different applications such as tone mapping and 
extending depth of field since it assigns high values to 
edges and texture. For the underwater dehazing task, 
however, this weight is not sufficient to recover the 
contrast, mainly because it can not distinguish much 
between a ramp and flat regions. To handle this problem, 
introduce an additional and complementary contrast 
assessment metric. 

2.3. Saturation weight (WSat ) 

It enables the fusion algorithm to adapt to chromatic 
information by advantaging highly saturated regions. 
This weight map is simply computed (for each input Ik) 
as the deviation (for every pixel location) between the 
Rk, Gk and Bk color channels and the luminance Lk of the 
kth input: 

     √ 
 ⁄ [       

         
         

 ] 

In practice, for each input, the three weight maps are 

merged in a single weight map as follows. For each input 

k, an aggregated weight map Wk is first obtained by 

summing up the three WL , WS, and WSat weight maps. 

The K aggregated maps are then normalized on a pixel-

per-pixel basis, by dividing the weight of each pixel in 

each map by the sum of the weights of the same pixel 

over all maps. 
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2.4 .Patch based Contrast Quality index(PCQI) 
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where M is the total number of patches. It is worth noting 
that when X=Y, PCQI is exactly unity. On the other hand, 
PCQI(X,Y)=1 does not imply X=Y. One possible scenario is 
that the contrast is enhanced while certain structural or 
mean intensity distortion is also introduced. In such 
cases, the PCQI value represents a compromise between 
contrast enhancement and structure/mean intensity 
distortions. 

2.5. Underwater image quality measure 
 
These measures quantify the colour degradation due to 
absorption of light in water and the blurring effect due to 
scattering. To measure the contrast log (AMEE) measure 
is applied on the intensity image and Underwater Image 
Quality Metric (UIQM) is computed. Here, c1, c2, c3 
parameters are application dependent. 

                            

                                

Underwater Colorfulness measure(UICM) is used to 
evaluate the underwater colorfulness. Underwater Image 
sharpness measure(UISM) is the measure works in two 
stages. In the first stage apply the Sobel edge detector 
operator on each color channel in RGB color image. The 
output of the first stage is multiplied with the given input 
image for getting the grayscale edge map. It is called 
Enhancement Measure Estimation.  

RESULT AND DISCUSSION 
 
The professional underwater cameras introduce various 
color casts and max RGB, Gray-Edge methods are not able 
to remove entirely these casts. But our proposed white 
balance strategy shows the highest robustness in 
preserving the color appearance for difficult camers and 
also shows the better output image. 

 

Fig-2 OUTPUT IMAGE 
CONCLUSION 
 
An alternative approach to enhance underwater videos 
and images. Our strategy builds on the fusion principle and 
does not require additional information than the single 
original image In our experiments that our approach is 
able to enhance a wide range of underwater images (e.g. 
different cameras, depths, light conditions) with high 
accuracy, being able to recover important faded features 
and edges. Moreover, for the first time, demonstrate the 
utility and relevance of the proposed image enhancement 
technique for several challenging underwater computer 
vision applications. 
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