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Abstract – Underwater images are originally characterized 
by accomplished low visibility because light is growing 
contract as it tour in the water and the scenes result poorly 
mismatched. The blue color tours the enlarged in the water 
expected to its shortest observations , building the underwater 
pictures to be control originally by blue color. In brief, the 
pictures we are interested go through of one or more of the 
coming problems: made-drunk visibility, low contrast, non 
homogeneous lighting, blurring, honest artifacts, color and 
noise. Image enhancement need subjective principle to harvest 
a more optically attractive pictures and they do not commit on 
any real model for the image architecture.  

 
Key Words: underwater, filtering, enhancement, retinex, 
denoising. 
 

1. INTRODUCTION 
 
Underwater imaging is the method of pickup images down 

the water. The compulsion for underwater imaging appear 

while scuba diving, floating, diving from a U-boat, or diving 

from a remote underwater vehicle, or programmed cameras. 

But underwater imaging look a number of points due to 

following obstacles: 

  Lighting: The primary obstacle faced by underwater 

photographers is the loss of color and contrast when 

submerged to any significant depth. The loss of color 

increases not only vertically through the water column, but 

also horizontally, so subjects farther away from the camera 

also appear colorless and indistinct[8]. 

 Equipment: In many cases waterproof digital cameras 

doesn’t capture underwater images.  The enlargement of 

lens rises by the refraction, this features serves as an 

advantage to photographers to obtaining very small cases. 

 Underwater flash:  The use of a reflection  is often 

regarded as the most difficult aspect of underwater 

photography. 

 Split images: Split images are popular in recreational 

scuba magazines, often showing divers swimming beneath a 

boat, or shallow coral reefs with the shoreline seen in the 

background. 

 Skills and training: There is the possibility of encountered  

poor conditions, such as heavy currents, tidal pool , or low 

visibility. Underwater ducking training providers provides 

programs to help improve divers' diving technique and arts. 

2. UNDERWATER IMAGE ENHANCEMENT 

TECHNIQUE 

2.1 Homomorphic Filtering: 
 
  Homomorphic filtering is a establish approach for signal 

and image processing, contain a nonlinear checking to a 

different scope in which continuos filter performance are 

practiced , succeed by averaging back to the starting 

department.   

 

 If the image model is occupying on radiance and 

reflectance, then structural region measures are not simple 

to execute. 

 

 The major understanding is that lighting and reflectance 

ingredients of the model are not severable. 

 

 Its mandatory to separates the two ingredients for 

concurrent shine area squeezing and distinct improvement. 

 

 This is executed by the homomorphic filter. 

 

 Homorphic filters concurrently establishes the shine 

crossed an image and gain divergance. 

 

 Homomorphic filtering is principally used to discard 

multiplicative noise. 

 

 Since lighting and reflectance get together multiplicatively, 

the items are built supplement by catching the logarithm of 

the picture strength [1][5]. 

 

    So that these multiplicative items of the picture can be 

operated linearly in the density      department. 
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Fig -1: Homomorphic Filtering 

 
2.2 Bilateral Filtering: 

Bilateral filtering polished the pictures while conserve 

boundary , by instrument of a nonalignedmerge of nearby 

picture ethics. The concept essential bilateral filtering is to do 

in the area of an picture what acceptable filters do in its field. 

Two components can be adjoining to one another, that is, 

involve adjacent by dimensional region, or they can be 

related to a different person that is have adjoining values, 

acceptable in a perceptible essential model. Adjacency  point 

out deficient in the authority, comparison to locality in the 

range .Universal  filtering is a region  filtering, and accomplish 

adjacency by balancing pixel ethics with coefficients that drop 

off with scope. The compass filtering, this ordinary picture 

ethics with measurement that consumption with divergance 

[3][9]. Dimension  filters are non-aligned because their 

measurements depend on picture strength or chroma. 

Competition they are no extra complicated than common in-

separable filters. The connection of both region and 

dimension filtering is described as bilateral filtering. 

 
Fig -2: Bilateral Filtering 

 
2.3 Retinex: 

 Retinex method usually consists of two steps: impression 
and normalization of radiance. 

 

  How to concentrate the accomplishment radiance exactly 
is a key problem. The concentrate of image arrangement in 
video’s neighboring structures are mainly get together and 
jointly linked. 
 

  More correct radiance instruction can be obtain when this 
componengt of video’s image continuity is studied.  

 
 Filter the pictures testing the gauss masks of distinct ratio 

and guideline for particular physique picture , and all these 
filtering reactions are combine well-designed by smallest 
scheme [2] [11].  

 
 Any medical picture utilization where mechanized 

comparison improvement and sharpening is required . 
likely distance of meeting may include: 

 
-Digital X-ray  
-Digital mammography 
-CT scans 
-MRI 

 
 Dose-medicine appliances where transmission among 

doctor and patient act unrealized barrier. The  retinex 
pressed the high input productive field , likely contracting 
the high transmission specification. 

 

Fig -3: Retinex 

2.4 Wavelet Denoising: 
 
 Wavelets obtain an meaningful function in famous sensing.  

 
 Wavelet denoising weaken large density exploison. 
 
 A straightforward wavelet transfer is enumerated from the 

authentic picture. 
 
 Noise aligned at particular exploison ratio is predicted 

separately. 
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 This  represent an entrance for zeroing wavelet 
coefficients. 

 
 Alternative wavelet coefficients be shrinked due  to the 

limited deviation appreciation. 
 
 Later reverse wavelet tranfer, the picyture is renormalized.   
 
 Wavelet coefficients which are short in cost are normally 

eruption and you keep “waste” those coefficients discard 
them  realize the signal or picture description. 
 

 Later  you inception the coefficients,  you rebuild the 
conclusion applying the reverse wavelet reconstruct [4][6]. 
 

 

Fig -4: Wavelet Denoising 

2.5 CLAHE underwater imaging: 
 
 This is a picture comparison enrichment theorem that 

defeated drawback in popular histogram equalization(HE). 

 The two essential appearance is modifying HE (AHE),which 
partition the pictures into sectors and implements local HE, 
and the reverse fixed AHE (CLAHE) which slowdown  noise 
by moderately slowdown the local HE [7]. 

 Inverse particular modifying histogram equalization is a 
computer picture transform system used to better inverse 
pictures. 

 It reverse from traditional histogram equalization in the 
favour that the modifying approach enumerates certain 
histograms. 

 It is applicable for remodeling the local inverse and 
upgrade the explanations of boundary in specific sector of 
an image. 

 CLAHE is a alternative of modifying histogram equalization 
in which the inverse development is controlled, so as to 
decrease this complication of noise development [10]. 

 

Fig -5: CLAHE underwater imaging 

3. CONCLUSIONS 
 
In this paper, an overview of different underwater super-
resolution techniques has been presented. Different 
techniques involve the use of various types of filtering, out of 
which, homomorphic filtering and bilateral filtering are the 
most important ones. Retinex theory, wavelet denoising and 
CLAHE are some other methods of underwater image 
enhancement techniques. 
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