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ABSTRACT 

Due to the absorption and scattering, 

the clarity and therefore the observation of 

the depth of field of the image that is 

obtained by underwater physical 

phenomenon imaging are going to be 

reduced. This review paper deals with the 

ways to enhance underwater image 

improvement techniques, the process of 

underwater image captured is critical as a 

result of the standard of underwater pictures 

have an effect on and these image leads 

some serious issues compared to 

photographs from a clearer setting. plenty of 

noise happens thanks to low distinction, 

poor visibility conditions (absorption of 

natural light), non-uniform lighting and 

small color variations, pepper noise and blur 

impact within the underwater pictures owing 

to of these reasons variety of ways are 

existing to cure these underwater pictures 

totally different filtering techniques also are 

obtainable within the literature for process 

and improvement of underwater pictures one 

in everyof them is image improvement 

victimization median filter which boosts the 

image and facilitate to estimate the depth 

map and improve quality by removing noise 

particles with the assistance of various 

techniques, and therefore the alternative is 

RGB Color Level Stretching have used. This 

paper proposes AN efficient and quick 

underwater haze removal technique with 

quality improvement. This technique 

involves two phases. The primary section is 

employed to get rid of underwater haze from 

a picture that is victimization underwater 

haze removal technique supported previous 

data. Second section enhances quality of 
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underwater hazy image improved visibility 

and noise reduction victimization. This 

technique is often applied to any style of 

pictures like RGB Color, gray scale.   

Keywords— Local patches, Dark channel prior, MATLAB/Simulink. 

1. INTRODUCTION  

Underwater vision is one in all the scientific 

fields of investigation for researchers. 

Autonomous Underwater Vehicles (AUV) 

and Remotely Operated Vehicles (ROV) 

area unit typically utilized to capture the 

info like underwater mines, shipwrecks, 

coral reefs, pipelines and telecommunication 

cables from the underwater setting. 

Underwater pictures area unit basically 

characterized by their poor visibility as a 

result of lightweight is exponentially 

attenuated because it travels within the 

water, and therefore the scenes result poorly 

contrasted and hazy. Lightweightattenuation 

limits the visibility distance at regarding 

twentymeters in clear water and 5 meters or 

less in murky water. The sunshine 

attenuation method is caused by absorption 

and scattering, that influence the 

performance of underwater imaging 

systems. Forward scattering typically results 

in blur of the image options. 

On the opposite hand, backscattering 

typically limits the distinction of the 

photographs, generating a characteristic veil 

that superimposes itself on the image and 

hides the scene. Absorption and scattering 

effects don't seem to be solely owing to the 

water itself however conjointly owing to the 

elements like a dissolved organic matter. 

The visibility vary will be augmented with 

artificial illumination of sunshine on the 

article, however it produces non-uniform of 

sunshine on the surface of the article and 

manufacturing a bright spot within the 

center of the image with poorly lighted 

space encompassing it. The quantity of 

sunshine is reduced once we go deeper, 

colors drop off counting on their 

wavelengths. The blue color travels across 

the longest within the water owing to its 

shortest wavelength. Underwater image 

suffers from restricted vary visibility, low 

distinction, non-uniform lighting, blurring, 

bright artifacts, color diminished and 

noiseThe analysis on underwater image 

process will be self-addressed from two 

completely different points of read like a 

picture restoration or a picture sweetening 

methodology. 

The image restoration aims to recover a 

degraded image employing a model of the 

degradation Associate of the first image 
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formation; it's basically an inverse 

drawback. These ways area unit rigorous, 

however they need several model 

parameters like attenuation and diffusion 

coefficients that characterize the water 

murkiness and might be very variable. 

Whereas image sweetening uses qualitative 

subjective criteria to supply a  lot of visually 

pleasing image and that they don't think 

about any physical model for the image 

formation. 

 

Light scattering and color change can be 

corrected by contrast enhancement and 

image debasing techniques. In this paper the 

performance of image enhancement using 

Dark channel prior is compared with that of 

Histogram equalization. 

A. Histogram Equalization 

Histogram equalization (HE) is popular 

method of contrast adjustment using the 

images histogram and also enhances a given 

image. In this method, transformationT is to 

be designed in such a way that the gray 

value in the output is equally distributed in 

[0, 1]. It is also called histogram flattening. 

Histogram equalization method in which 

histogram is modified by spreading the gray 

level areas. When an image's histogram is 

made equal, all pixel values of the image are 

redistributed so there are approximately an 

equal number of pixels to each of the user 

specified output gray-scale classes e.g., 32, 

64, and 256. Contrast is increased at the 

most populated range of brightness values of 

the histogram. For very bright or dark parts 

of the image, it automatically reduces the 

contrast associated with the ends of a 

normally distributed histogram. It can also 

divide pixels into different groups, if few 

output values are over a wide range. But this 

method is effective only when the original 

image has poor contrast to start with, 

otherwise it may degrade the image quality. 

 

B. Image Dehazing 
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When one takes a picture in foggy weather 

conditions, the obtained image often suffers 

from poor visibility. The distant objects in 

the fog lose the contrasts and get blurred 

with their surroundings. This is because the 

reflected light from these objects, before it 

reaches the camera is attenuated in the air 

and further blended with the atmospheric 

light scattered by some aerosols (e.g., dust 

and water-droplets). Also for this reason, the 

colors of these objects gets faded and 

become much similar to the fog, the 

similarity of which depending on the 

distances of them to the camera. 

II. DARK CHANNEL PRIOR 

 

Dark channel prior method can produce a 

natural haze free image. However, because 

this approach is based on a statistically 

independent assumption in a local patch, 

itrequires the independent components 

varying significantly. 

Any lack of variation or low signal-to-noise 

ratio (e.g., in dense haze region) will make 

the statistics unreliable. Moreover, as the 

statistics is based on color information, it is 

invalid for grayscale images and difficult to 

handle dense haze which is often colorless 

and prone to noise. Main contributions of 

dark channel method as follows: 1) The 

Separating an image into diffuse and 

specular components is an ill-posed problem 

due to lack of observations. 2) The observed 

color of an image is formed from the 

spectral energy distributions of the light 

reflected by the surface reflectance, and the 

intensity of the color is determined by the 

imaging geometry. 3) The dark channel is 

taken from the lowest intensity value among 

RGB channels at each pixel.The DCP 

approach is able to handle distant objects 

even in the heavy haze image. It does not 

rely on significant variance on transmission 

or surface shading in the input image. The 

result contains few halo artifacts. Like any 

approach using a strong assumption, our 

approach also has its own limitation. The 

dark channel prior may be invalid when the 

scene object is inherently similar to the air 

light over a large local region and no 

shadow is cast on the object.  

Algorithm 1: Underwater Image Haze and Noise Removal via Dark Channel Followed by 

Dehazing 

1. Estimate I by Color models contrast variation in input image Y 

2. Estimate transmission, t, and atmospheric light, a (e.g. dark channel prior) from I 
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3. Dehaze I through inversion of Eq. (1) to obtain the restored image: the scene radiance 

estimate. 

 

 

 Where Ic is a color channel of I 

centered at x. Our observation says that 

except for the water color region, the 

intensity of I dark is low and tends to be 

zero, if I is a haze-free underwater image. 

The low intensities in the dark channel are 

mainly due to three factors: a) shadows. e.g., 

the shadows of leaves, trees and rocks in 

landscape images;b) colorful objects 

orSurfaces. e.g., any object (for example, 

greengrass/tree/plant, red or yellow 

flower/leaf, and blue watersurface) lacking 

color in any color channel will result in 

lowvalues in the dark channel; c) dark 

objects or surfaces. e.g., dark tree trunk and 

stone. As the natural outdoor images are 

usually full of shadows and colorful, the 

dark channels of these images are dark. 

D. Haze Removal 

The dark channel prior relies on sample 

minima; it is especially sensitive to outliers. 

Various approaches can be taken to robustly 

estimate the dark channel, and by extension 

the transmission map, considering the 

presence of noise. The hazy image prior to 

performing the dehazing process is a natural 

approach to handling the problem of noise in 

underwater scene radiance recovery. 

In our restoration scheme, dehazing as a pre-

processing step is especially convenient 

considering that it is already necessary for 

estimating the atmospheric light and 

transmission map. In the dehazing step, we 

can treat our image model as: Y = I + n, 

with the task being only to estimate I, which 

encapsulates the hazy image. After the hazy 

image is dehazed, the rest of the dehazing 

process is exactly the same as in the noise-

free case. 
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III. SIMULATION RESULTS 

The performance of the dark channel 

algorithm is evaluated for underwater 

images. Results demonstrate haze removing 

of the dark channel prior algorithm over 

histogram equalization. Fig.3 and Fig.4 

shows the result after processing with a dark 

channel prior algorithm and histogram 

equalization. Performance evaluation of 

both dark channel prior andhistogram 

equalization is shown in Table 1. 

The proposed work implemented on mat lab 

andresults are compared with existing 

method given in paper. The projected 

technique show higher image objects 

visibility once compare to different 

strategies. Overall Comparison shown in 

Figures. It will be seen that base work has 

very little or no impact on this type of sea 

image attributable to the failure of the 

normal dark channel previous. Projected 

result has apparent impact for revealing 

distant details. This work at the same time 

compare our results with those provided by. 

For the image with fish, our result provides 

higher improvement for distant objects and 

background than result well handles distant 

objects, however there are lot of red parts in 

their result, particularly within the 

background. Probably our result's a lot of 

visually pleasuring. For the image with ship, 

result unveils the main points solely within 

the regions on top of the most diagonal of 

the image and do nothing below the 

diagonal; result provides no important 

impact for dehazing and contains evident 

colordistortions within the lower left area 

instead, our result provides better dehazing 

result within the whole image and unveils a 

lot of details than result.   
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Fig 3: visual comparisons of the dehazing results of these methods for a underwater image. 

These methods are Base Paper and the proposed algorithm using image filteringapproach. 

(a) Underwater input image, (b) Base Paper Results, (c) the proposed algorithm results. 

 

 

 

Figure 4 (a). Underwater Image2. Enhanced Image using (b) Dark channel prior (c) 

Histogram Equalization. 
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IV. CONCLUSION 

The Dehazing algorithm effectively restore 

image color balance and remove haze over 

histogram equalization. Noexisting 

techniques can handle light scattering and 

color change distortions suffered by 

underwater images simultaneously. The 

experimental results demonstrate superior 

haze removing and color balancing 

capabilities of the DCP algorithm over 

traditional dehazing and color methods. 

However, the salinity and the amount of 

suspended particles in ocean water vary with 

time, location, and season, making accurate 

measurement of the rate of light energy loss 

is difficult. Errors in the rate of light energy 

loss will affect the precision of both the 

water depth and the underwater propagation 

distance. A very simple but powerful prior is 

called dark channel prior, for underwater 

image haze removal. The dark channel prior 

is based on the statistics of the underwater 

images. Applying the prior into the haze 

imaging model, haze can be effectively 

removed. Though, haze can be removed 

effectively in this paper, color change 

distortion still exist in the underwater image. 

Wavelength compensation of enhancement 

technique to be used for color change 

distortion in future. Quality improvement 

technique which might be used for next 

generation traffic and railway image process 

to get rid of the weather impact from image 

for more clear visibility and image process. 

This projected technique has been found 

more practical than alternative existing 

technique within the terms of quality and 

clarity. During this work it compared the 

results of varied image improvement 

techniques on completely different grounds 

like on the pictures of a underwater image in 

different conditions for different objects 

found within water, that square measure 
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important aspects for traffic analysis 

throughout underwater weather. This work 

has given an efficient and quick underwater 

image improvement technique for more 

clear visibility in image or video in real 

underwater pictures. 
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