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Abstract : The image captured in water is hazy due to the several effects of the underwater medium. These 

effects are governed by the suspended particles that lead to absorption and scattering of light during image 

formation process. The underwater mediums are not friendly for imaging data and bring low contrast and fade 

colour issues. Therefore, during any image based exploration and inspection activity, it is essential to enhance 

the imaging data before going for further processing. The publicly available hazy underwater images are 

enhanced and analysed qualitatively with some state of the art methods. The quantitative study of the image 

quality depicts programming results. Underwater images have many applications in marine biology, 

entertainment, archaeology, oceanography etc. Oceans contains very rare attractions like ship 

wreaks,fishes,amazing deep sea landscapes ,marine animals,etc.In this project, we propose a method to enhance 

the underwater images to improve the visibility by using the White balance and Fusionmethod.Thisisa single 

image method. White balance is use to reduce the greenish effect due to absorption of higher wavelength which 

is attenuated when it propagate through water. Fusion method is used to eliminate the effect of fogginess and 

blurriness to get clear vision of underwater images. 
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1. INTRODUCTION 

This Earth is aquatic planet therefore water 

covered 70% of earth surface. Exploration of 

underwater image vision is still difficult due to 

worst visibility of ocean environments. Now 

many researches are going on based on 

enhancement of underwater images which looks 

foggy, scattered, blurred effect and low intensity 

images because of the effect of propagation of 

light through the water, which is used for many 

applications like archaeology, entertainment and 

marine biology, etc. The scattering and 

absorption of light produce fogginess, low 

intensity images and effect of blurriness. Because 

of this, enhancement of underwater is an 

important task to get clear vision of images for all 

applications. Underwater imaging is challenging 

due to the physical properties existing in such 

environments. Different from common images, 

underwater images suffer from poor visibility due 

to the attenuation of the propagated light. The 

light is attenuated exponentially with the distance 

and depth mainly due to absorption and scattering 

effects. The absorption substantially reduces the 

light energy while the scattering causes changes 

in the light direction .Therefore enhancement of 

Underwater is more needed to increase the 

visibility of the image.In this paper, we propose a 

method to enhance the underwater images to 

improve the visibility by using the White balance 

and Fusion method. This is a single image 

method. White balance is use to reduce the 

greenish effect due to absorption of higher 

wavelength which is attenuated when it propagate 

through water. Fusion method is used to eliminate 

the effect of fogginess and blurriness to get clear 

vision of underwater image. 

2. PROPOSED METHOD OVERVIEW  
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a) Input hazy image b) Image after haze 
removal 

c) Recovered depth 
map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Fig : Block diagram for proposed method 

 

 

 

3. RELATED WORK: 
Recently, many algorithms that 

specifically enhance images of underwater based 

on the method Dark Channel Prior (DCP) [16], [17] 

have been introduced. It supposes that the 

brightness of an object in a natural scene is small in 

at least one colour component, and accordingly 

describe regions of small transmission as the ones 

with colour value of large minimal. In the 

underwater enhancement methods, the method of 

Chiang and Chen [18] segments both the regions of 

foreground and background are based on the 

method DCP and use this information to eliminate 

the fogginess and variations of colour based on 

compensation of colour. Drew, Jr., et al. [19] also 

builds on DCP, and supposes that the source of 

visuals under the water lies in the blue channels 

and green colour channels. Their Underwater Dark 

Channel Prior (UDCP) has shown better 

calculation for the transmission of underwater 

images than the conventional DCP. Galdranet 

al.[20] observed the underwater that the red 

component gets reduced with the increase in 

distance to the camera, and implements the Red 

Channel prior to recover colors. Embertonet al. 

[21] designed a hierarchical rank based method, 

using a set of values to get the image regions which 

are mostly haze-opaque, thereby the back-scattered 

light calculation refinement, which in turns makes 

better the model inversion of light transmission. Lu 

et al.[22]. Specify colour lines, as in [23], to 

calculate the ambient light, and apply a variety of 

the DCP to calculate the transmission. Recent time, 

[22] has find extension to make better resolution of 

its de-scattered and colour -corrected output. 

So this project proposes a system for enhancing 

underwater images to eliminate the unwanted 

colour casting due to attenuated wavelength, 

fogginess, blurriness, etc. This method is based on 

white balance and fusion. Laplacian fusion method 

is used here which is impulse by human visual 

systems that are suitable for underwater images 

because it eliminates the backscattering effects. 

This gives more enhanced output. 

 

 

A.WHITE BALANCE METHOD: 

 
This white balance method [25] focuses 

on restore the colours which are degraded due to 

absorption white light propagate through the water. 

The main problems of underwater images are the 

greenish-blue appearance due to scattering of 

waves when the depth is increasing .This include 

two steps, one is compensating the red channel and 

apply Gray-World Algorithm to calculate the white 

balanced image. 

Compensating the red channel is based on four 

observations: 

Normalised red, green, blue channel 

Gamma 

correction 
Sharpening the 

image 

Fusion Process 

Enhanced image 

 

Browse 

 image 

Calculate 

RGB 

Find red, green, blue 

 channel 

http://jespublication.com/


 

www.jespublication.com  

  

 

1. Red channel is degraded first when it 

passes through the water and green 

channel is almost safe because of shorter 

wavelength compared to red channels. 

2. Compensating the red channel by adding 

the fraction of green channel to the red 

channel to restore the red channel to 

retrieve the natural appearance of the 

underwater images. 

3. Compensation of red channel by using 

the green channel is done with the mean 

values of green channel and red channel. 

The difference between the mean value 

of green channel and the mean value of 

red channel must be proportional to get 

the balanced output. 

4. To eliminate the degradation of red 

channel during the Gray World step 

follows the compensation of red 

channel; firstly affect the small red 

channel pixel values. That is, the green 

channel pixel information will not be 

given to red channel where the red 

channel information is already 

significant.  

In the White Balance method we first find the 

red, green and blue channels and the mean of red, 

green and blue channels must be found and the 

next step is to make the mean of all  the channel. 

Let the mean of red channel is µr, the mean of 

green channel is µg , the mean of blue channel is 

µb and the mean of gray channel is µG.In order to 

make all the channels have the same mean use the 

below formulae 

Red channel = (2(red channel) * µG/µr) Green 

channel = (2(green channel) * µG/ µg) Blue 

channel = (2(blue channel) * µG/µb) 

Next step is red and blue channel correction, for 

that we follow the below 

Red channel = red channel-0.3*(µg- µr).*green 

channel.*(1-red channel) 

Blue channel = blue channel+0.3*( µg- µb).*green 

channel.*(1-blue channel) 

Then recombine the separate color channels into a 

single, true color RGB image. After obtaining the 

RGB image it is subjected to undergone a gamma 

correction and sharpening techniques. Sharpening 

is used to enhance the images at the edges. 

Sharpened image is applied to the fusion process. 

Despite white balancing is important to retrieve 

the colors which are attenuated when light 

passes through the water. This is not sufficient in 

the case of edges and to resolve the dehazing 

difficulty by the scattering effects. Therefore 

introducing an effective fusion relying on 

gamma correction and sharpening to reduce the 

fogginess of image which is white balanced. 

 

B.GAMMA CORRECTION: 

 

Gamma correction is the process in which 

each pixel in an image has brightness level, called 

luminance. This value is between 0and 1,where 0 

means complete darkness(black),and 1 is 

brightest(white).Different camera or video recorder 

devices do not correctly capture luminance(they are 

not linear).Different display devices(monitor, 

phone screen, tv) do not display luminance 

correctly neither. So, one needs to correct them, 

therefore the gamma correction function. Gamma 

correction function is used to correct the image’s 

luminance. 

Output luminance = gamma correction function  

[input luminance]  

The luminance is a vale between 0 and 1.Gamma 

correction function is a function that maps 

luminance levels to compensate the non-linear 

luminance effect of display devices. 

Gamma correction function is defined by 

Gamma correction function[x] = x^y 

Where y is a constantand “^” is the power 

operator.The value y is said to be gamma. 

The luminance generated by a physical device is 

generally not a linear function of the applied 

signal.A conventional CRT has a power-law 

response to voltage: luminance produced at the face 

of the display is approximately proportional to the 

applied voltage raised to the 2.5 .The numerical 

value of the exponent of this power function is 

colloquially known as gamma. This nonlinearity 

must be compensated in order to achieve correct 

reproduction of luminance. 

 

C.SHARPENING: 

 

Sharpening an image increases the 

contrast between the bright and dark regions to 

bring out features. The sharpening process is 

basically the application of a high pass filter to an 

image. The sharpening techniques are classified 

into two different groups depending on the image 

domain. They are spatial and frequency domain. In 

the spatial domain we directly operate over the 

pixel, whereas in the frequency domain we operate 

it on transform. 

 

D.FUSION PROCESS: 

 

The fusion method is used for enhancing 

the underwater images. There are several methods 

used for fusion process. In this project the fusion 

process is done by using wavelet transform. 

Wavelet transform is used to combine images in 

which we get enhanced image of input image. 

 

4. RESULT AND DISCUSSION: 

 

By using underwater image enhancement using 

white balance and fusion method, an enhanced 
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image for the underwater image is obtained. This is 

achieved by combining the various methods, which 

are white balance, fusion. 

 

 
 

Fig:Input image 

 

 
 

Fig: White balanced image 

 

 

Fig: Gamma corrected image 

 

 

Fig:Sharpened image 

 

 

 

Fig: Enhanced image 

 

5. CONCLUSION: 

Here proposed a system for enhancing 

underwater images to eliminate the unwanted color 

casting due to attenuated wavelength, fogginess, 

blurriness, etc. This method is based on white 

balance and fusion .Wavelet fusion method is used 

here which is impulse by human visual systems 

that are suitable for underwater images because it 

eliminates the back-scattering effects. The hazy 

underwater images have been enhanced in term of 

color and contrast using white balance and fusion 

process. In future, a comprehensive comparative 

study will be performed on state of the art methods 

for quantitative analysis. 
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