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ABSTRACT

Image enhancement is the process of enhancing the image
from the poor quality image to a visually pleasing image. The
basic purpose of using image enhancement technique is to
enhance the quality of the image. Image enhancement
performs contrast enhancement and intensity transformations
of the original image. Image enhancement is performed to
obtain the image from the noising image so that it can be
processed in future and can be used for further processing. At
the time of acquisition, image can be corrupted or the contrast
of the image may not retain its originality or due to the
entrance of the noise. Thus to use this image for further
processing it must be human viewing. Therefore, techniques
are used for the enhancement of the image for years.
Conventional image enhancement techniques do not obtain
the quality oriented for specific applications. As a result, new
technique is created in this paper which is based upon
Brightness Preserving Bi-Histogram Equalization (BBHE)
and Discrete Wavelet Transform (DWT) having LUV color
space that produce good contrast images having less noise and
blurriness.
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1. INTRODUCTION

Image enhancement is a technique that is used to enhance the
contrast of the image which has been lost at the time of
acquisition. Image enhancement is the part of digital image
processing. [3] Reduction of noise, blurriness, increases the
contrast of the image and revealing the details are the features
of image enhancement technique. Image processing is the
crucial part in Digital Image Processing technique. Image
enhancement technique produces high quality image from the
low quality image. [7] This technique focuses on enhancing
the contrast of the image. Contrast is the ratio between the
brightest and the darkest pixel intensity. Thus, to retain the
contrast of the image and reveals the hidden parameters of the
image are focusing part in the enhancement techniques.
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Fig 1: Shows the basic working of image enhancement
technique

It is being used for several years to enhance the quality of the
image. Traditional techniques are not able to capture the high
quality background image with the same intensity.[5] Thus,
the proposed techniques have come into considerations to
embed the dark images with the dark areas of the image
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having same intensity. In the traditional approaches, some of
the areas have been lost due to the dark background and in the
dark background, some areas are also dark that are unable to
capture. Due to these reasons, proposed techniques are used.

-—_—.- - ae
= )™ WX
- Waidn o s .

Distorted image Enhanced image[7]

Fig 2: Image Enhancement

Image enhancement has been used in various fields for
different purposes. For example, in the fingerprint recognition
technique to recognize the person whether the person that is
requesting for the access is authorized or not and in such case
if the image is not visible enough then it may harm the
security of the system. Therefore, the basic idea behind
enhancement is to access the image for future reference such
as segmentation, detection or recognition as well as for
analysis purposes.[7]

As a result, image enhancement technique helps in obtaining
the high quality image from the low quality image without the
degradation of source. [13] It also aids in sharpening the
details as well as reveals the important features of the image.
Some of the techniques are simple while some of them are
complex; whereas some techniques cannot enhance all the
parts of the image.

2. IMAGE ENHANCEMENT
TECHNIQUES

Image enhancement is done through different techniques.
These techniques have their own pros and cons. According to
the type of the image and enhancement requirements different
techniques are applied onto the image to produce the quality
oriented image. Image enhancement techniques are broadly
classified into two categories:-

e  Spatial based Domain techniques
e  Frequency based Domain techniques

Spatial Based Domain Techniques
This technique works in terms of pixels or with the help of
pixels. It can be expressed in the equation as:

Gxy)=TIf(x ¥
Where G(X, y) is the obtained image or the output image,
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F (X, y) is the original image and T is an operator on f.

Spatial based domain technique performs calculation on the
pixels to generate the image.[3] Histogram Equalization (HE),
Logarithmic transforms technique comes under this technique.
This technique works on a whole image due to which it
produces undesirable results.

Frequency Based Domain Techniques

This technique is based on the mathematical functions or
signals. It enhances the result in terms of frequency.[4] In this
technique processing has been performed on the original
image and then DWT applied and then inverse Fourier
transform performs to produces the output image. [3]
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Fig 3: Working of Frequency based domain technique

3. CONVENTIONAL APPROACH

In the conventional approch, different techniques was used to
enhance the quality of the image. But these techniques are not
capable enough in producing good contrast images.
Coventional DWT technique produces decent images but not
able to generate high quality images in case of high contrast
area. traditional techniques do not provide efficiency,
accuracy as well as quality. [6] At the time of digitization,
most of the data has been lost in the conventional approches.
Due to these reasons, proposed approches are given. These
techniques are helpful in obtaining the high contrast images
even the image having dark intesity values can also be
propoerly obtained.

4. PROPOSED WORK

To overcome the problems occurs in the traditional
approaches, proposed techniques are used. In this paper, the
proposed technique is used named BBHE i.e. Brightness
Preserving Bi-Histogram Equalization and HE i.e. Histogram
Equalization. In the proposed work, first LUV color space is
applied to the original image, and then DWT Fourier
transformation has been performed on the output image. After
the application of the DWT-BBHE, HE equalization
enhancement techniques are used to produce the enhanced
image. After this process, inverse of DWT is performed to
restore the image.
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Histogram Equalization (HE)

It is the graphical representation of the image. It shows the
results in the form of graphs. HE is the simple and easy to
applicable technique. This technique produces the high quality
image with efficiency as well as accuracy.[11]

Probability density function defined as:

P (Xy) = n / n Where Xy is the given image and K varies
from 0 to L-1, n, represents the number of times that the level
Xy appears in the input image X. n is the total number of
samples.

Original image Equalized image

Fig 4: Shows the results of Histogram equalization [11]

In this paper, results have been performed to show the
comparison between the conventional and the proposed
technique. This paper concludes that the proposed technique is
better than other techniques in terms of dynamic range of
contrast, quality with proper intensity values.

5. METHODOLOGY

The image enhancement is done in order to improve the
quality of the image .In this new hybrid approach is proposed
in which the image equalization is done by combing two
techniques i.e. DWT and BBHE. Following is the
methodology of the work proposed.

1. Initially select the image from the image set given, the
enhancements performed on the selected image to
increase the quality of the image.

2. After selecting the image from the data set, convert the
RGB image into the LUV color space and further
processing is done on the image

3. Firstly apply the DWT technique on the image that is
converted into LUV color space format.

4. After applying the DWT, next step is to apply the
Brightness  Preserving  Bi-Histogram  Equalization
(BBHE) technique, so that the brightness of the imaged
is increased equally.

5. Now apply IDWT in the image that is enhanced in order
to get the original image .after applying IDWT now
again convert LUV color space image into eth RGB
image. The original image is again obtained.

6. Finally the enhanced image is obtained that is better than
the original image, and the feature of the image is easily
extracted and is more clearly visible and the calculation
of the results is done.
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Select the image from the data set on
which the equalization is to be performed

\ 4
Convert it into the LUV color space

\ 4

Firstly apply the DWT on the image that
is converted into LUV image.

A 4

After applying the DWT, next apply the
BBHE for the enhancement

\ 4

Now apply IDWT on the image that is
obtained after enhancement

A 4

Convert the LUV image into the RGB
format.

\ 4
Finally the enhanced image is obtained by
applying both the techniques and
calculation of results is done.

Fig 5: Shows the basic block diagram of proposed
technique.

6. RESULTS AND DISCUSSION

In this section of the paper, proposed technique has been
evaluated and shows the performance. It has proven the facts
given before and concludes that proposed technique is better
than the traditional one. Several parameters like PSNR ratio,
Mean absolute error, noise estimation and local entropy
increment has been used to enhance the quality of the image.
Existing technique does not provide better output or enhanced
quality due to which proposed approach has been used for the
enhancement of the image.

Base of the proposed technique is DWT which was used in
existing approach later on BBHE has applied on the image for
better image quality and to overcome the problem occurs in
the existing approach or alone DWT.
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Fig 7: Shows the original image after the enhancement of
the image through proposed approach
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Fig 8: Comparison between the existing and the proposed
technique based on Local Entropy Increment.

28



Figure 2 = ‘:'
File Edit View Insert Tools Desktop Window Help .

DFde | 2| RO RELA-2|0E =1

Peak Signal to noise ratio
T

T T
I O\W/T-CLAHE
- Proposed Method

Walue

PSNR

Fig 9: Shows PSNR ratio parameter comparison on the
basis of DWT and Proposed approach.
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Fig 10: Noise estimation parameter has been used here to
compare and contrast between traditional and given

approach.
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Fig 11: Comparison between the DWT and Proposed
technique with the help of Mean Absolute Error.
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7. CONCLUSION AND FUTURE SCOPE
Image can be distorted at the time of acquisition due to the
access of noise. Accordingly to remove the noise from the
image and improve the picture quality different techniques
have been proposed till now. Existing technique do not able to
obtain quality oriented image thus proposed technique has
been obtained. In the proposed technique contrast is enhanced
and by transforming intensity, image quality is improved.

Evaluations has been executed on the taken image,
comparisons is done between the existing DWT and Proposed
DWT which resultant into better performance and less noise.
This paper presents LUV color space and BBHE for image
enhancement. For the future reference, more advancement can
be done in DWT technique to provide more enhanced image
with less complexity and less noise as well.
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