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A NOVEL ALGORITHM FOR COLORED IMAGE ENHANCEMENT
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Abstract— Image is a visual perception of some
scene or something. Images are set of pixels that
have some values and these values appear in the
form of colors to view that particular set of pixels
as image. An image contains information about
whatever is depicted in the picture and hence it can
be said as useful source for storing or conveying
information. Image noise is most apparent in image
region with low signal level, such as shadow region
or under expose images. Thus noise can disrupt the
actual quality of the image. Image enhancement is
a technique which is applied on image in order to
obtain the quality oriented image so that it can be
used for future purposes or in several applications
like face recognition, security purposes etc. This
paper presented an idea of using new approach for
image enhancement which performs contrast
enhancement and deduction of noise from the
image. Experiments have been performed to
conclude the given idea and results have shown
that given technique outperforms in comparison
with traditional technique.

Keywords—  HSV  color  model, image
enhancement, hybrid filters.

I. INTRODUCTION

Image enhancement is a part of image processing.
Digital image processing is used for improving the
quality of the digital data by removing the unwanted
and noisy contents form it. It is done to increase the
quality of the image by increasing the sharpness of
the image pixels, increasing the vision clarity of the
image. It is also done for extracting the information
or meaningful data from the image. Digital image
processing is a very vast field and it is quite a
complex also due to the usage of mathematical
calculations. The digital image processing is done
with the help of digital computers only. The process
of image processing is initiated by an input image
which is further processed by the computer by using
some calculations and on the basis of these
calculations the modification s are done in the image

automatically.

Similarly image enhancement aims to increase the
quality of the image. Image enhancement enhances
the quality of the image by improving the contrast
and brightness of the image. Image enhancement

techniques are divided into two categories as
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subjective or objective enhancement. Subjective
enhancement technique is used for enhancing the
image quality from the user’s point of view. It is
implemented on an image continuously until user
ensures the increased quality of the image. Objective
enhancement is preferred for removing the known
errors and distortion form an image. In this technique
the errors are removed randomly from the image.
Objective enhancement is one time enhancement
technique. It is not applied again and again on an

image.

Techniques for image Equalization:

There are following techniques for image

equalization or contrast enhancements:

e Histogram Equalization (HE)

e Brightness Preserving Bi-Histogram Equalization

e Global Histogram Equalization (GHE)

e Local Histogram Equalization (LHE) Local
Histogram Equalization (LHE)

e Weighted Threshold HE (WTHE)

e Recursive Mean-Separate HE Method (RMSHE)

e Mean  Dbrightness

equalization (MBPHE)

preserving histogram

e Dynamic Histogram Equalization (DHE)

Il. PROBLEM STATEMENT

As image enhancement techniques has been used to

enhance the color contrast of the image.

Consequently image quality has been increased.
There are numerous methods have been used till now
in order to enhancing the image’s contrast and
brightness. Traditional methods provides
enhancement of the image but noise can also corrupt
the quality of the Image at the time of acquisition.
Thus methods used before do not able to enhance the
image along with noise removal. As they do not
provide any filter to remove the noise from the
image. Therefore a new approach should be
proposed that must provide enhancement of the

image along with reduction in amount of noise.

Browse Image

A 4

Convert the Image to HSV

\ 4 \ 4

Apply Enhancement Apply Enhancement

\4
Convert HSV to RGB <

\ 4

A 4

Result Calculation

Figure 1. Block diagram of traditional approach
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Above figure represents the technique followed by
existing techniques where contrast of the image may
enhance but there is no way to remove the noise
which enters during processing or during

enhancement process.

I11. PROPOSED WORK

As discussed before those traditional methods are not
capable enough in providing enhanced contrast
image as well as less noise in the image. Due to
which a new method has been proposed which
provides enhancement of the contrast and the
brightness of the image. Furthermore hybrid
filtration technique has been used in order to remove
the noise occurs at the time of acquisition or
processing. Hybrid filtration consists of histogram
equalization and contrast enhancement discussed

below.

HE (Histogram Equalization)

It is a technique used for image processing for the
purpose of contrast adjustment using histogram of
the image. This technique is used for increasing the
contrast of an image globally in cases when the
image poses the local or close contrast values. This
technique is used for increasing the lower local
contrast in the image. This technique is used in those
images where the image has either dark foreground

and background or light foreground and background.

Histogram image

Original image

Figure 2 sample of an image after histogram performed

The main advantage of this technique is that it
consists less complex calculations and easy to
recover such as if the histogram equalization
function is notorious then it would become easy to
observe the original histogram. The disadvantage of
this technique is that it has an inequality problem
that it can lead to the enhancement in the contrast of

noise at the time of reducing usable signals.

Contrast Adjustment

In image enhancement, adjustment of contrast by
adjusting intensity of an image histogram is
identified as contrast adjustment. In such process
intensity value of an image maps into a new range so

that whole image looks free from noise.
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Figure 3 shows histogram of an image.

For instance, in the above figure histogram of a low
contrast image is described where all the values
gather in the center of the range. Due to this image is
not visibly attractive. Thus above histogram remaps
and the entire intensity range [0,255] applied. In
consequence of contrast of an image enhanced.

IV. METHODOLOGY

In the proposed work, contrast of the image is
enhanced using enhancement technique and then
apply filter to remove the noise from the image. The
methodology of the proposed technique is mentioned

below:

1. Initially browse an image to perform
enhancement. An image will be loaded into the
MATLAB for further processing.

2. Now noise will be added to the image in order to
removal of noise at the end of the process.

3. Conversion of an image to HSV color model
(Hue, Saturation, and Value) has been performed

after addition of noise.

4. Enhancement has been performed on H and V
part of the image in order to enhance the
brightness and color of the image.

5. Now convert HSV color model to RGB color
format to perform noise removal.

6. Apply hybrid filtration technique on the acquired
image from previous step for the deduction of
noise.

7. Lastly evaluates calculation to check the

performance of the proposed techniques.

Browse Image

Add Noise

A 4

Convert the Image to HSV

A 4 \ 4

Apply Enhancement | | Apply Enhancement

\ 4
o | Convert HSV to RGB

v

Apply Hybrid Filters

v

Result Calculation

A

Figure 4 Block diagram of proposed work
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V. RESULTS AND DISCUSSION

In this section in order to prove the efficiency of
proposed technique over traditional technique, the
results are discussed. This section represents the
results of various performance parameters. The
simulation is performed in MATLAB. The technique
is applied on image and compared with traditional

technique.

STEPI

In the below figure an image has been loaded into
the MATLAB for evaluation purposes. Original
image has been taken as a reference image for

enhancement purposes.

File Edit View Inset Tools Desktop | Window | Help N
QEde M| RAO9EA- S0 el
Orignal Image

Figure 5 shows original image on which techniques will be applied.

STEP I

File Edit View Inset Tools Desktop Window Help ¥

Dcde| h|A&O0EL- G 0 0D

HSV color format of Qrignal Image

H Layer of image

Figure 6 Application of HSV on the original image.

In the figure above application of HSV color model
has mentioned. Obtained image from the above stage
was the noisy image and now in this step original
image which was taken in step 1 will be converted
into HSV color model so that image can be enhanced
on individual layer of the image. Owing to this
original image has been converted into three layers
i.e. H layer of the image, S layer of the image and V
layer of the image. H layer focuses on the color
sensation of the light. In other words HUE (H) refers
which pure color it resembles. Saturation (S)
represents how white color is. And Value (V)

represents how dark color is.
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STEP I

| File Edit View |Insert Tools Desktop Window Help ~
DEEHBS | R RN DEXL- S |0 | =m |
in HSV

After Enhanceme

Figure 7 Enhanced image after applying HSV color model.

Now after applying HSV color model on the image
enhancement has been performed and output

obtained is mentioned above.

STEP IV

Below obtained image represents enhanced image
which has been obtained after applying techniques
on the original image. Now the enhanced image may
be contained noise due to which it looks destroyed.
In the next step denoising will be done.

| File Edit View Insert Tools Desktop Window Help ~ |
DEES | M RARWODEL- S| 0E =C
Enhanced Image

Figure 8 Enhanced image with HSV color model

STEPV

In the figure below filtered image has mentioned
which represents the removal of noise using hybrid
filters which has not applied on the traditional
techniques. In the proposed technique hybrid filters
such as contrast adjustment and histogram
equalization technique have been used so that noise
present in the image at the time of processing can
also be removed and obtained image is free from
noise. Furthermore enhanced image is obtained

shown below:

File Edit View Insert Tools Desktop Window Help ¥

DEde[h A0 B/0H a0

Filtered Image

Figure 9 Filtered image or resultant image
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STEP VI

File Edit View Inset Tools Desktop Window Help L]

j_jﬂii k +\-_\-€rp@@¢%' @J DB nld

[ ] Paper-Work
[ | Proposed-Waork [

Enhanced Image

AMBE Cl H HI

Figure 10 Comparison between paper and proposed work

In the above figure, comparison has been performed
between the paper and the proposed work. Several
parameters have been used in order to compare the
results of different images. Parameters describe
performance of individual techniques such as
existing or proposed. As graph shows that proposed
techniques is better in every aspect or in different

parameters.

VI. CONCLUSION AND FUTURE SCOPE

Digital image processing is used for improving the
quality of the digital data by removing the unwanted
and noisy contents form it. It is done to increase the
quality of the image by increasing the sharpness of
the image pixels, increasing the vision clarity of the
image. It is also done for extracting the information
or meaningful data from the image. Several
techniques have been proposed which have been
studied in literature review. Owing to this a new
technique has been proposed which can enhance the
contrast of the image along with deduction of noise
from the image. Firstly enhancement technique was
applied and then hybrid filters has applied in order to

removal of noise from the image.

In this paper, hybridization technique is applied with
the aim of removing noise from the image in which
contrast enhancement and histogram equalization
technique has been used. Evaluations have been
performed that has proven the fact given in the
proposed work. Resultant parameters such as
AMBE, CII, H and HI show that proposed technique

is better in terms of each parameter.

Tablel Below shows comparison of proposed and
existing technique in terms of different parameters.
And resultant values shows that proposed technique

is better than existing approach.
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Parameters Existing Proposed
AMBE 6.1976 6.5482
Cll 1.71 1.087

H 6.5841 6.5008

HI 0.9501 0.9600

Several parameters such as Absolute Mean
Brightness Error, Contrast Improvement Index,
Discrete Entropy and Histogram Intersection have
been defined to check the performance of the
proposed technique. These parameters have been
used so that brightness and contrast of the image can

be measured proficiently.

For future reference number of techniques can be
enhanced and on the details of the contrast lot of
work can be done. Contrast and brightness of the
image can be studied deeply so as to image can be
enhanced with less number of complications

moreover effectively.
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