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Abstract—Absorption and scattering of causes heavy 

colour damage in underwater. So, result of the 

underwater images is blur, noisy and dark shaded. It is 

very difficult to analyse the living and non-living things in 

underwater. Absorptions means it is removing energy of 

light and Scattering is defined as change of direction of 

light path. Scattering has two process. These are forward 

scattering process and reverse scattering process. Where 

various of methods to increases contrast and reduce noise 

of underwater image. Applied log and power 

law modification of integrated RGB and HSV colour 

models. Mapping various pixel values according to cache 

and contrast stretching process. Limiting dynamic range 

of colour models to reduce blur and noise over-enhanced 

areas of pixels. other state of the art method in term of 

contrast and noise reduction. In this proposed method we 

use image enhancement and boundary detection 

algorithm to correct the colour in the underwater images. 

In image enhancement technique, to improve the colour 

by log transformation at which one of the methods of gray 

scale transformation to maintain the white balance on the 

image. Another method of grey scale transformation is 

power-law transformation at which square the value of 

pixel. The haze of image can be removing by cache 

process and maintain the RGB colours by use of contrast 

stretching process. Also, we used Morphological operator 

for detect the edges. These operators useful for clearly 

detect the edges.   

1. INTRODUCTION 

The development of underwater imaging techniques 

has attracted considerable attentions in recent years. 

However, absorption and scattering of light in an 

underwater scene cause heavy colour distortion, 

making it difficult to recognize and analyse objects. 

An image contains descriptive information about the 

object it represents. An image is defined as a two 

dimensional function (x,y) that carries some information. 

Where x and y are known as spatial or plane 

coordinates. The amplitude of ‘f’ at any pair of 

coordinates (x,y) is called the intensity or gray level 

of the image at that ponts. In current times the 

underwater image enhancement techniques and 

Edge detection techniques are very helpful for 

research field. But absorption and scattering causes 

high colour distortion in underwater image. So, the 

images are dark shaded, noisy, low contrast and blur. 

Due to this effect very difficult to analyse the 

objects. The solution for this effect is image 

enhancement method and edge detection technique. 

This method very useful for underwater research 

purpose. These operators must segment the edges, 

boundary and shape of the object in underwater haze 

image. Which are leads to identify the mystery 

creature at which living in the very depth ocean or 

sea. Also, these methods are used to provide the 

helps to the peoples in flood time. During dam 

surviving, it can be inspecting the structure of the 

dam and monitoring the cracks and damages. Its 

analysis the sea bed, coral reef structures and 

tectonics plate of the earth. The aim of the project is 

to be enhancing the underwater image and also 

detect the object or obstacle in blur, noisy and haze 

image. 

2. EXISTING METHOD 

Hazing and bluish effect caused by light scattering 

and colour change in underwater images. Haze is 

caused by suspended particles such as sand, minerals 

in lakes, river and oceans. Capturing image 

underwater is challenging due to haze caused by 

incident light. Incident light traverses from surface of 

water reaching the image scene covering range from 

D through D+R, where R corresponds to image depth 

range and background light is usually assumed to be 

pixel intensity with highest brightness. Thus, 

foreground and background intensities are known and 
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further it is used to segment background and 

foreground. Artificial lights are often supplemented 

to avoid insufficient lighting in underwater 

photographic environment. Artificial light source can 

be detected by comparing luminance difference of 

foreground and the background.  

 

Figure 1: Original image                            

To enhance the underwater image Wavelength 

compensation and dehazing algorithm is most 

appropriate (WCID). Enhanced visibility and superior 

color fidelity can be obtained by WCID algorithm. 

Image dehazing helps to restore clarity of underwater 

images. Depth map of fig.1obtained by estimating 

d(x), i.e. distance between object and the camera 

using dark channel prior. Illuminated by artificial 

light source, intensity of foreground appears Brighter 

than that of background. In object detection process, 

they were minimal a multiterm loss function allows 

their model capturing context and semantic function 

of information, which makes the content and structure 

of the outputs same to the similar input image which 

can insert the object detection process when taken 

without the water. 

 
Figure 2: WCID Output image 

The object can be carrying out the application of test 

of including saliency detection, where this method 

detects the object of raw underwater images by 

saliency map. 

 

 
 

Figure 3: Raw input image 

 

 
Figure 4: Saliency map Output image 

 

3. PROPOSED METHOD 

To overcome the flaws detected in the existing 

system, we must implement the various process to 

enhancement and detection technique. The 

underwater image is degraded by absorption and 

scattering. In an underwater scenario, the light 

received by a camera is mainly generated by three 

components. A direct component that reflects light 

from the objects. A forward scattering component 

that randomly deviates light on its ways to the camera. 

The Backward scattering component that reflects 

light towards the camera before the light reaches the 

objects. The microscopic floating particles bring 

unwanted noise and increases effect of scattering. 

The denoising on image is done and the obtained 

image is noise free. The power law transformation 

technique replaces each entry of neighbour’s pixel in 

a window. It will be removed the impulse and 

smoothing the distortion which like excessive 

thinning and thickening of object boundary. It’s helps 

to object boundary detection process. 
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3.1 FLOW CHART 

 

4. RESULT AND DISCUSSION 

[1] Get the undetailed or blur with noisy image (i.e. 

Figure:5) to set the input of process. It will be applied 

for the two various process at which leads to image 

enhancement process and object detection process. 

 
Figure 5: Original image  

[2] Apply the original image to the first process of 

image enhancement technique at which is power law 

transformation with the value of expression for power 

law formula as following below, 

S= C * (r 
ᵧ
) 

S- Output pixels value 

r- Input pixel value 

C and ᵞ - Real numbers 

 

 
Figure 6: Graphical representation of Power law 

 

[3] The method of power law transformation is when 

apply to the original image it balances the RGB 

colour with enhanced the pixel values on the image in 

which have the ᵞ value in 1.1 of power law 

transformation in following Figure: 7. 

 
Figure 7: Enhanced image for Gamma value of 1.1 

 

[4] While pass the gamma value of 1.1 enhanced 

image to the log transformation process at which 

maintaining the white balance on the image in 

Figure:8 and RGB value will be preserve on the 

image by contrast stretching process in Figure:9. 
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Figure 8: Log transformation image 

 
Figure 9: Output of enhanced image 

 

[5] In object detecting process, first method is 

converting the original RGB image into gray image. 

It will help to detection process. The gray image 

process at Morphological process.  

 
Figure 10: Gray image 

 

[6] Where the image of grey will be applied for 

Dilation and erosion in this process. These processes 

are call priority process and second priority process is 

the dilated of original image and eroded of original 

image. The third priority process image is conversion 

of eroded to dilated process in Figure: 11. 

 
Figure 11: Boundary detected image 

 

5. CONCLUSION 

In the existing method, they were implemented the 

WCID algorithm for the image enhancement process, 

but it does not effective in enhancement technique. 

As well as the edge detection process, had a major 

drawback is use of Saliency map process to detect the 

boundary not clearly. 

In the proposed method, above drawbacks are 

overcomes. The Power law and Log transformation 

techniques were used for improving efficient output 

in white balancing and RGB preserving. Also, the 

Morphological process were detecting the boundaries 

in accurate compare with existing method. 

The major applications are Pipeline inspection, 

seafloor and seabed exploration survey, Biological 

monitoring, maintenance of dam structures and object 

detection (Living beings or nonliving things) during 

the flood. 

In futured implementation is real time application of 

video-based enhancement and boundary edge 

detection technique. 
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