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Abstract: The underwater digital images generally ache from blur, low contrast, non uniform lighting and shrink color. This
research paper proposed a preprocessing technique based on image to improve the quality of underwater digital images. The
mixed contrast limited adaptive histogram equalization has actually rejected the utilization of L*A*B color image space to
improvise the image in an effective way.

The mixed contrast limited adaptive histogram equalization have uneven illumination problem. And it is ignored by many
researchers.

To overwhelm the problem of uneven illumination in the output image of the CLAHE image output has been again removed by
utilizing the smoothing processes of image incline.

The main objective is that the images may get noisy due to various factors than filtering of images has become an major role
operation to de-noise the noisy images

Keywords: L*A*B color space, pre-processing under water image, mixed CLAHE, image enhancement, image smoothing, image
inclination.

I. INTRODUCTION
Underwater images are essentially characterized by their poor visibility, blur & diminished colors, contrast limited and hazy.
Virtually no analytical equalization has been carried out on underwater images. The light quantity is reduced once as we go deeper
into the water & so color disappear one by one depending upon the wavelength.
The red color goes always approximately, at the depth of 3mtsorange color disappears at approximately 5mdepth.at 10mdepththe
yellow color goes off &lastly the purple &green color disappears at depth which are beyond 10m.as the blue color has the shortest
wavelength so, it travels more deeply in the water .the shortest wavelength so, it travels more deeply in the water.
The underwater digital images are mostly dominated by a mix blend of blue-green color. These images may create various problems
mainly occur due to denser medium, light scattering, light absorption & light reflection. These problems may also effect on other
components like floating particles and dissolved organic matter.
There are mainly two types of scattering

A. Forward scattering
B. Backward scattering

1) Light reflected by the object that reaches the camera has two components:

2) Light that has not been scattered at the intervening water

3) Light that has been scattered components.

4) The light received from the camera may include light that has been reflected by an objection from the object . The latter is called
backward scattering.

There are many researchers developed preprocessing techniques for underwater images using image enhancement methods. The
main goal is to ameliorate the caliber of the image and furbish the underwater pictures.
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Fig.1. lllustration of underwater color diminishing

The next section show the commended method , comparative analysis is taken out by using various available techniques, and lastly
the conclusion section of the proposed work.

Il. HISTOGRAM BASED TECHNIQUES
Underwater image enhancement by using histogram based techniques are classified in to three types as shown Below

HISTOGRAM BASED

TECHNIQUES
' |
HE AHE CLAHE

Fig.1. Histogram based techniques

I, HISTOGRAM EQUALIZATION
Histogram equalization is a technique for adjusting image intensities to enhance contrast
Let F be a given image represented as a mr by mc matrix of integer pixel intensities ranging from OtoL-1.is the number
of possible intensity values, often 256. Let p denote the normalized histogram of F with a bin for each possible
intensity so

Number of pixels with intensity n

Pn= Total number of pixels n=0, 1,.....L-1

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177
Volume 8 Issue Il Feb 2020- Available at www.ijraset.com

IV. CONTINUOUS CASE
For r satisfying this conditions, we focus attention on transformation (intensity mappings) of the form

S=T(r) O=r=ip1 (3,3-1)
That produce an output intensity level S for every pixel in the input image having intensity r . we assume that :

1) T(r) is a monotonically increasing function in the interval O=<r=L-1;and
2) 0=T(l=L—1for O=+r=1L-1
In some formations to be discussed later, we use the inverse

r=T*(S) 0=5<i»1 (3.2-2)
A fundamental result from basic probability theory is that if Pr(r) and T(r) is continuous and differentiable over the
range of values of interest, then the PDF of the transformed variable S can be obtained using the simple formula.

Ps(S)=Pr (r)j—:—> (3.3-3)
A transformation function of partial importance in image processing has the form.
S=T(r)=(L-1)

Where W isa dummy variable of integration. then, it can be show that PDF of the output levels is uniform,
1, for0=5=1

Ps= 0, other wise

Pixel Pixel

Histogram
count g count Histogram

o Clip-limit
Clip-limit |

clipped pixels

V. ADAPTIVE HISTOGRAM EQUALIZATION (AHE)

The adaptive histogram equalization is different from normal histogram equalization in the mean that is not universal and it
enumerate many histograms according to various sections of an image. So, it is conceivable to magnify the local contrast of an
image through AHE. With AHE, the data of all potency ranges of an image can be observed simultaneously and there by
expounding image can be observed simultaneous and there by expounding the problem of many ordinary devices which are unfitted
to portray the full dynamic potency range .

First ,a provisional region is clarified for every pixel in the image. The provisional region is the region pointed about that particular
pixel. Then, the potencity values for this region are helpful to identifying the histogram equalization mapping function. The
mapping function there by required is applied to the pixel being processed in the region and therefore ,the outgrowth image
fabricated after each pixel in the image is mapping differently. this ramificates in the local distribution of intensities and ultimate
magnifications are based on local area preferable than the total universal or global area of the image. And this is the main advantage
of AHE.

1) Disadvantage: Sometimes, AHE leans to over raise the noise content that may subsist in some homogenous local block of the

image by mapping a short scope of pixels to a wide one.
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VI. CONTRAST LIMITED ADOPTIVE HISTOGRAM EQUALIZATION (CLAHE)
The almost difference between adaptive histogram equalization (AHE) and contrast limited adaptive histogram equalization
(CLAHE) is contradistinction finite. The CLAHE created clipping limit for histogram to overcome the noise amplification issue.
The CLAHE method splits the image in to relative region and appeals the histogram equalization process to each region. CLAHE
has two specifications clip limit c(L) and lump size the range becomes bigger due to these the image disparate also increase.
CLAHE is one of the most widely and entrenched technique for the affluent magnification of low-contrast image .The CLAHE
method consists of the following 7 steps.

A. Spited the original intensity image in to non-overlapping provisional regions. The total number of image boards is equal to
MXN and 8x8 is a good value to protect the image vibrant data.

Crafting the histogram of each provisional region according to gray level region present in the array image.

Calculating the contrast limited histogram of the provision region by clipping limit value

Re-allocate the remain pixels until the persisting pixels have been all disturbed.

Enhancing intensity values in each region by Rayleigh distribution.

Diminishing abruptly changing effect.

Calculating a new gray level errand of pixels within a sub-matrix provisional region by using a bi-linear interpolation between
for different mapping in order to eliminate boundary artifacts.

Gmmo O W

VII.LAB COLOR SPACE
The lab color space is a color space defined by the international commission on illumination in 1976 it expresses color as three
values: L*for the lightness from black to white A*from green tored,and B* from blue to yellow .
Working with the lab color space includes all of colors in the spectrum as well as colors outside of human perception. The lab color
space is the most exact means of representing color and is device independent

VIIl. EXPERIMENTAL RESULTS
The work is executed on MATLAB Software with various images. The underwater images are of size 512 x 512, Taken from the
internet source. First the different Histogram based techniques mentioned in the previous section are applied to the images and then
the performance of Histogram based techniques are Analyzed .

VI A UNDERWATER IMAGE A

Under Water Image A FResult of HE Result of AHE Result of CLAHE

Fig: Performance of HE, AHE, CLAHE on Underwater Image A

VT B. UNDERWATER IMAGE B:

Under Water Imaze B Rasult of HE Result of CLAHE

Fig: Performance of HE, AHE, CLAHE on Underwater Image B
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VIIF C. UNDERWATER IMAGE C-

Under Water Image C Fesult of HE Result of AHE Result of CLAHE

Fig: Performance of HE, AHE CLAI—]EonUnﬂerwater]mageC

Results Of Proposed Method On Different Input Images
-

IX. CONCLUSION
The difficulty associated with obtaining visibility of objects at long or short distance in underwater scenes presents a challenge to
the image processing community. To resolve the various problems of existing methods a new image enhancement technique based
on CLAHE and L*A*B* color space is presented in this regard link MSE,PSNR,PMSE,NAE,NCC,MD and AD. A comparative
study is also performed in this research work. Many researchers have developed preprocessing techniques for underwater images
using image enhancement methods. The experimental result demonstrate that the FHE method not only give a batter equalization
but also improves the contrast of image. This can be clearly seen from the histogram of result.
Now days leading advancement in optical imaging techniques is rapidly increasing the ability to image to image objects in the sea.
Emerging underwater imaging techniques and extend the above cited method to, for example handle data from multiple sources that
can extract 3-dimantional scene information. On the other hand, studying the vision system of underwater animals (there are
physical optical photoreceptors and neuro physiologically mechanisms) will certainly give us new insights to the information
processing of underwater image.
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