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ABSTRACT

An enhancement method is widely used in several applications is based on the image quality is most important in the human interpretation. The
enhancement methods to increasing an image visual quality, it provides more methods or techniques. The main objective of this techniques to
process an image to improve visual quality that results more appropriate than original image and used large number of techniques and methods
are used. The aim of this paper to reviewing different image enhancement algorithms or to increase image contrast in low-quality image and also
enhanced specific extents like medical image, satellite image and infrared image. This technique focused on spatial domain method with explicit
respect to histogram processing method, curvelet transform and point processing method. We use various image quality measures, which is
measured the performance based on the parameter matrix like Peak Signal to Noise Ratio, Mean Square Error, Average Difference, Normalized

Absolute Error.
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Introduction

In Enhancement, a few techniques are processing the input
image used such a good to improve the input image quality
that the output image is suitable then the input image for
certain application. An original image is converted to digital
form and perform some methods to improve the image
quality and extract some valuable information from it. The
image enhancement techniques used depends upon the
application. We used different application depends on the
different kind of enhancement methods for example the
methods use x-ray, MRI and PET scan images. There are
three steps are included in image processing (a) Import
original image (2) analysing & manipulating an original
image to enhanced and data compression to improve the
visual perception and (c) the result of the image altered or
report based on the analysis.

Different image techniques and methods are used to
improve the test image quality and better diagnosis can be
performed. Different ways are used to identify the location
of the disease part of this study a major step of the methods
are filtering, segmentation, extraction and classification. We
used satellite image, infrared image, medical image and
entertainment image to enhance the regions. Generally, the
satellite image is used by geological and geographic fields
for using review propose. To enhance the satellite image
used to reduce rough effects or obscurity. The enhancement
method is separated into two types frequency and spatial
domain and it can be done by Fourier transform. If we
increasing frequency and spatial domains the image quality
will improved.

There is fundamental step are included in image processing
such as (a) Acquisition (b) Enhancement (c) Restoration (d)
Wavelet & Multi-resolution (e) Color Image Processing (f)
Image Compression (g) Morphological Operation (h) Image
Segmentation (i) Object Recognition (j) Image
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Classification. It refers to an image sharpening features like
contrast, edges and boundaries. The enhancement
techniques have to increase the dynamic series of the
features that can simply identified target point but aren’t
increase the inherent data content in the data. These
performances are used to increase the image quality of
human perception and also used for low level vision.

FILTERING TECHNIQUES
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Figure 1. Filtering Techniques

The process of original image to make clear visible quality
and to make more appropriate method for the certain
application and to increasing the information content [3] of
an image and altered an image visual quality are pre-
processing method having one or more attributes are used to
modify the specific one to improve vision perception. The
image enhancement to modify the attributes and to make the
suitable enhancement vision. The spatial techniques are used
[4] to altering the Gray-level values of every pixels and to
change the contrast of the entire image. Usually this
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technique to enhance whole image in the uniform manner to
produce many cases to give undesirable outputs. This
method like histogram processing an actual change in many
images [5] in precise task. In computer vision application,
the enhancement methods are pre-processing method having
one or more attributes are used to modify the specific one to
improve vision perception.

Rashmita Sehgal, Saurabh Gupta proposed the enhancement
techniques is used the image quality was improved and
reduce kind of noise. The three methods are FFT, Auto
enhancement and Gabor filter were compared and proved
the proposed method Gabor filter is found better results. To
measures the performance of an image using MSE and
PSNR. The enhanced image to segment using ROI
thresholding and approach a watershed technique was
proved a best accuracy value. The feature extraction and
selection methods of masking and binarization approach [7].
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Figure 2. Image Enhancement Techniques

Related Works

We discussed a hug number of researcher’s contribution
explaining and description of different image enhancement
techniques. To preserving histogram equalisation of
background image brightness and contrast. K.S. Sim, Tso &
T.L. Tan was proposed bi-histogram equalisation method to
preserve the background image illumination and contrast by
decomposing the two input images. The sub image is
combined and equalized with output [15].

Hojjat Seyed, Seyed Pooya and Babak [16] was contributed
a new framework of adaptive iterative histogram matching
algorithm. The proposed technique to enhancing the
chromosome image brightness and contrast especially in
banding pattern. The initially an image needs to be matched
and created some processes on the image histogram.
Peizhong [17] and Min Liu was proposed on video based
multi-dimensional biometric techniques was implemented
and executed. The image enhancement techniques are used
as the evaluation function of video frame analysis and CI
rate in this system. This technique was implemented in
point-based analysis of multi-dimensional informatics.
B.N.Chatterji and Biswas was implemented a resonance
based method used to enhance low contrast image. It can be
derivation of optimum threshold expression method. To
enhance a low-quality image to increasing standard
deviation added iteratively [18].
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A. Asunthal, A. Brindha, S. Indirani [43] proposed the
noise reduction and blur the enhanced original image using
Gabor filtering method used CT, MRI and ultrasound image.
The canny filter is used for image edge detection. The
enhanced image is segmented using the methods of super
pixel segmentation method. Finally, the feature extraction a
classification technique the image was diagnosed using the
feature of an area of interest, shape, nodule size and improve
contrast and classification methods of PSO (Particle Swarm
Optimization), Genetic Optimization techniques and SVM
(Support  Vector Machine) was compared various
classification method and get the best accuracy value.

In this result, [44] the proposed methods to detect cancer
cells is more accurate rate when it’s compared to existing
methods. Smoothing input image and also blur using the
methods of median filter to reduce noise and enhancing the
original image to histogram equalization. In segmentation
using marker watershed algorithm, the image is converted to
grayscale and compute the segmentation function of
gradient magnitude. We find foreground and a background
point in the image. The image is extracted in the function
area, perimeter and standard deviation, entropy and kurtosis.
The extracted feature is detected tumor and use supervised
and un-supervised classifier to classify the tumor
identification. The proposed method performance to
measure 72.2% and the proposed method developed by Md
Rashidul Hasan and Muntasir Al Kabir.

The comparative study [45] of this proposed, the different
color images are used to evaluate the different color regions.
It reduces noise and also blur using median filter. The next
stage, enhancing image are dividing and separate the
number of clusters and then the minimum number of
distances have found the clustering techniques. The
comparative two segmentation methods are k-mean
clustering and thresholding approach has performed in this
proposed. The performance of five different color images
was segmented and measures MSE, SSIM and PSNR. By
using threshed method some images are performed MSE
and SSIM are better value, but most the color images are
measures high accuracy rate in k-mean clustering and the
proposed development by Preeti Panwar, Girdhar Gopal,
Rakesh Kumar.

In this research, the ICC images (immune cyto chemical) are
counting number of cells using image analysis techniques.
The proposed techniques are implemented for 4 major steps:
image pre-processing, cell partitioning and bound nucleus.
In pre-processing, reduce noise and smoothing by spatial
filter and to eliminate image background using morphology
opening operation. Furthermore, the nucleus is separated
from antigens using Euclidean distance method, and using
global thresholding algorithm to the separating bound
nucleus. Finally, the results performed standard deviation
and error ratio of the proposed give better accuracy result
6.39% and 6.75% respectively. The proposed method
improved by Ramin M., Ahmadvand and P., Sepas-
Moghaddam [46].

P. Bhuvaneswari, Dr. A. Brintha focused lung cancer
detection in early stage using Genetic K-Nearest Neighbour
(GKNN) Technique. Enhancing an original image is convert
to gray- scale image is applied to Gabor filter is texture
analysis and to extract the feature contrast. Non-Parametric
technique used for regression and classification in KNN
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algorithm. In research work, combine the genetic algorithm
and KNN algorithm to improve the accuracy rate for
classification and each iteration value to be classified in
genetic algorithm. The sample dataset is classified with
nearest neighbours and calculate the number of k-value to
get the highest accuracy [47].

The proposed techniques are implemented by pre-processing
to reduce noise reduction and smoothing of the original
image quality was improved. In this article, [48] the Gabor
filter used for de-noising the original image. In
segmentation, Otsu’s method can perform cluster-based
thresholding and it convert into a binary image. It assumes
two-pixel classes compute the threshold value and separate
two classes and the total variances and mean is calculating
threshold value. A graythresh() method are used to perform
Otsu thresholding. The present work proposed the super
pixel segmentation to detect the cancerous and non-
cancerous cells effectively. In classification, the support
vector machine (SVM) to classify better accuracy 91%
compared other classification method. The proposed method
implemented by A. Asuntha, A.Brindha and S.Indirani.

The proposed techniques are implemented by pre-processing
to reduce noise reduction and smoothing of the original
image quality was improved. In this article, the median filter
was used to eliminate the noise and to improve the image
quality. [29] In segmentation, Otsu’s method can perform
cluster-based thresholding and it convert into a binary
image. It assumes two-pixel classes compute the threshold
value and separate two classes and the total variances and
mean is calculating threshold value. A graythresh() method
are used to perform Otsu thresholding. The proposed
method to implement bulb detection method is used for the
segmentation. The bulb detection, the filter images are
subtracted to identifying a small tumor size to find easily the
stages of lung cancer. In classification, the support vector
machine (SVM) to classify better accuracy 92% compared
other classification method. The proposed method
implemented by Prashant Mane, Nilakshi Maruti Mule &
Premkumar Yadu Mohite.

Gaurav Kumar and Pradeep Kumar Bhatia reviewed
different types of features selection and extraction in this
system [33]. Feature extraction performance is used to
performed the specific features in segmented images of find
different abnormal categories. These techniques are used to
extracts the image high-level features selection and
extractions are needed in command to perform classification
of image. In these techniques are described an image size,
shape, composition, location etc. The extraction methods are
performed any pattern classification and its aims to extract
the relevant information and to classify the image.

In this article, [39] find the breast cancer detection using
mammogram images. The various proposed methodology
involved in this paper. To reduce input image noise and
smoothing using Gaussian filter quality was improved using
histogram equalization to improve the contrast and the
image is converting to gray-scale. Using watershed
segmentation to detect the bounded shape area and to extract
the cell using morphology operation, it includes color based
feature, wavelet features, gray-level and color gray-level
texture features. Finally, the classification approaches fuzzy
neural network, KNN (k-nearest neighbourhood) and
support vector machine algorithms was compared and
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proved that the KNN (k-nearest neighbourhood) is suitable
for better classifier. The performances measure the
sensitivity, accuracy, precision and recall giving best
survival rate. The proposed method was developed by Malik
Braik , Alaa Sheta.

The image enhancement to modify the attributes and to
make the suitable enhancement vision. The spatial
techniques are used [45] to varying the Gray-level values of
every image pixels and to change the entire image contrast.
Usually this technique to enhance whole image region in the
even manner to produce several cases to give undesirable
outputs. This method like histogram processing an actual
change in many images [35] in precise task. In computer
vision application, the enhancement methods are pre-
processing method having one or more attributes are used to
modify the specific one to improve vision perception.

In this result, the proposed methods to detect cancer cells is
more accurate rate when it’s compared to existing methods.
Smoothing input image and also blur using the methods of
median filter to reduce noise and enhancing the original
image to histogram equalization. In segmentation using
marker watershed algorithm, the image is converted to
grayscale and compute the segmentation function of
gradient magnitude. We find foreground and a background
point in the image. The image is extracted in the function
area, perimeter and standard deviation, entropy and kurtosis.
The extracted feature is detected tumor and use supervised
and un-supervised classifier to classify the tumor
identification. The proposed method performance to
measure 72.2% and the proposed method developed by Md
Rashidul Hasan and Muntasir Al Kabir [5].

The comparative study of this proposed, the different color
images are used to evaluate the different color regions. It
reduces noise and also blur using median filter. The next
stage, enhancing image are dividing and separate the
number of clusters and then the minimum number of
distances have found the clustering techniques. The
comparative two segmentation methods are k-mean
clustering and thresholding approach has performed in this
proposed. The performance of five different color images
was segmented and measures MSE, SSIM and PSNR. By
using threshed method some images are performed MSE
and SSIM are better value, but most the color images are
measures high accuracy rate in k-mean clustering and the
proposed development by Preeti Panwar, Girdhar Gopal,
Rakesh Kumar [12].

In this proposed, using Hough transform method the red
blood cells are counting automatically. The Hough
transform is used to estimate the blood cells following five
major categories: pre-processing, image segmentation,
extraction and cell counting. In filtering techniques, the
input image is converting to #HSV image. The image
saturation is clearly displaying a bright component.
Furthermore, the segmentation was finding minimum and
maximum threshold value from histogram equalization
information. Based on information the saturation image is
divided into binary format. The morphological operation of
area closing and dilation is applied to maximum pixel value
and XOR operation based on morphology operation is
applied to binary images and to extract the RBC using
circular Hough transform developed Venkatalaksmi B. and
Thilagavathi K [18].
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Spatial Domain

The technique is directly manipulated with pixels its also
known as spatial domain filtering method. Filtering method
can perform image brightness, contrast and image quality
and to measures the image quality using MSE and PSNR.
The formulated as

g(xy)=T(FXY) 1)
where g is an output image,input image is f and T is
perform on the input image. It formed a three different form
such as mask processing, histogram-based and point
processing. The different kind of techniques are:

3.1. Gray-Level Transformation

Several methods are implemented in Gray-Level
transformation such as linear processing, point processing,
power-low processing, piece-wise processing and log
transformation processing. An Image Processing Techniques
mainly focused on gray level image transformation as it
functions directly on every pixels. The gray level image
involves 256 levels of gray and in a histogram, parallel axis
spans from 0 to 255, and the vertical axis depends on the
quantity of pixels in the image.

3.1.1. Log Transformation Processing

It’s one of the basic levels of image enhancement method of
the spatial domain. It’s used to contrast enhanced of dark
image very effectively and altered [6] Gray-level image
pixels. The log transformation maps the input image has
narrow series of low-level gray values to a wider range of
output rate. The equation of Log Transform is:
S=clog(1+r) 2
Where,

S ---- gray-level output

r----- input

C ----- Constant

Log Transform

N
v
wn

Output Gray Level, s
=)
(o]
N

o 51 102 153 204 255
Input Gray Level, r

(a) Original Image (b) Log Transformation c=1
Figure 2. logarithmic Transformation
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3.1.2. Power — Low Transformation Method

It’s another common method of gray-level transformation in
a spatial technique. It’s parallel to frequency domain and log
transformation. Its similar process to alpha rooting in
frequency domain technique is done by increasing input
image gray-level value and the extensive series of output
values increasing the image contrast [6] the calculation of
power low transformation technique as:
S=bry 3)
Where,

S --> gray-level output

r ----> input

b ----> Constant
This equation as represented as among the value of original
image intensity and o/p image intensity as

1
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Figure 3. Different gamma values in power-law
transformation

Figure 3 shows that we used different gamma values when
the gamma value is less than 1 an image intensity is lower
side. If the value is greater than 1 the intensity is higher side.
If the value is more than one a higher input rate is mapped
with lower side this function is defined as gamma
correction. [8] we explained how gamma correction work in
CRT monitor, the original image is display in dark side and
used some kind of gamma correction measurement applied
in CRT. Now, the original image changed properly in going
to perform in gamma correction and apply power law
transformation.

(a) (b) (©)

Figure 4. Different gamma values in power-law
transformation values c=1 & y=0.6,0.4 & 0.3

Figure 4 shows that the various gamma correction and

various power law transformation can perform same input
image. The original image to become darker.
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3.1.3. Histogram Processing, Matching and Equalization

The intensity range of histogram processing [0, L-1], the
function is:
h(ry) = nk

(4)
Where,

rk -> kth intensity level

nk -> No. of pixel
The total number pixel is usually normalized with
histogram, we assume an image M x N kernel the function
is:
p(rd =n“/ M x N (5)
Where,

P(r) ->k"intensity level

(©)
Figure 5. Form of Histogram Equalization

[8] When automatically control the transformation function
to produce a uniform histogram in output image. The
histogram identical of gray scale distribution in single image
to another one. A histogram levelling is best algorithms in
image [7] enhancement methods. It’s adjusting intensities
and to improve the image contrast and relative frequency
occurrence of grey level image.

Figure 6. Use different image in Histogram Matching

Frequency Domain

It’s based on the orthogonal transform method of an pixel.
These techniques to enhanced in frequency domain the
function is

Glu,v)=Hu,v) Fiu, v
(u, v (u, v) F (u, v) (6)

Where the [9] [10] enhanced image represent as G (u, V),
input image represent F(u, v) and transfer function enhanced
H(u,v).
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Figure 7. Using frequency domain to enhance image visual
perception

The low pass & high pass filter can be used in frequency
domain processing. A low pass filter would elimination high
components in an image, but it suffers two cases blurring
and ringing its associated with spatial domain filter. A high
pass filter to make image sharper and its works similar to
low pass filler but used different kernel. Usually this
technique to enhance entire image in the uniform manner to
produce several cases to give undesirable outputs. This
method like histogram processing an actual change in many
images [5] in precise task. In computer vision application,
the enhancement methods are pre-processing method having
one or more attributes are used to modify the specific one to
improve vision perception.

Performance Measures

There are different image quality measurements technique
are used to assess and evaluate the feature of an image like
MSE, PSNR, Universal Image Quality Index (UIQI),
Structured Similarity Index Method, Feature Similarity
Index Method (FSIM) and Human Vision System (HVS)
etc.,

5.1. Mean Squared Error (MSE)

MSE is most common method to estimate the image feature
and the value is very closer to zero. It’s to estimate
unobserved quantity of the image and its measures the
average squares of the error. The average square error is
variance between the actual value and assessed value.

In that equation, the two images and is defined as

MSE = 515 3,0, 3, [ () — g (n,m)]

()
Where the MSE is the mean
Squares of the error

5.2 PSNR (Peak Signal to Noise Ratio)
The performance measures to compute the ratio among two
images. The quality of image reconstruction of lossy image

density codecs and the signal is measured as actual data and
noise error. Its defined as:
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PSNR - 10log,, ( peakval’ | /MSE

(8)
Where,

Peakval — Peak value is maximum image data and its

unsigned 8-bit integer data type.
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Table 1: Image Comparison of various enhancement
techniques using Satellite image
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Table 2: Image Comparison of Various Enhancement

Tec

hniques using Infrared Image
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Table 3: Image Comparison of Various Enhancement
Techniques using Medical Image
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5 | and Kange Diffusion with Image: () Histogram
i Ping Lin Weighted K- Equalization; (d)
29) Means | Proposed Method
3 Clustering (a) (b) (0 (d) Xray Image

Table 4: Comparison of Various Enhancement Techniques
using Entertainment Image
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S.NO | AUTHOR | TECHNIQUE RESULTS INFORMATION

SSR Algorithm,
MSR Algorithm,
Threshold
Function

(a) MSR Algorithm
(b) Reference
Algonithm; (¢)
Proposed Algorithm

Heungsoo
1 Kim and
etal [35]

(a) Original Image; (b)
MSR Algorithm, MSR Algorithm: (¢)
Guided Filter,
Saturation

Enhancement

Huijie Liu
and et.al
(16)

MSRCR Algorithm
(d) Hao's Algorithm;
(¢) He's Algorithm; (f)
Proposed Alorithm

(a) Ongmal Image; (b)
Preserving Hue &
Saturation; (¢)

Minako Preserving Hue,
Kamiyama | Preserving

3 | and Akira | Saturation, Pre: ng Hue &
Taguchi Preserving Intensity: (d)
3] Intensity Combination (b) and
(€) : (¢) Result of [22]
Butterworth
Homomorphic
Filter, Multi-
Xiong Jie ;f:x‘;fm‘(“‘,‘:ﬁ:’(‘ (a) Original Image: (b)
4 [adetal | iRomOT NASA Technology: (c)
l\] Combination of P“‘md ;\l}.:om]un
Butterwoth and
Multiscale
Gaussian
su-Ling l}mnmnnq)luc (a) Original Backlight
Leemnq | Filtering Image: (b) Enhanced
Method. 1 | Color Image: (¢)

s | Chien-
hien Discrete Consine

Transform
(DCT)

Histogram
Equalization: (d)

Cheng :
Multi-scale Retinex

Tseng (8]

Table-1 shows that the implementation of satellite pixel
enhancement using DWT (Discrete Wavelet Transform)
method. Generally, wavelet means small wave which has
changing frequency and limited extent. It can map incessant
variable functions because DWT is based on wavelets can
check signal on the spatial and frequency domain
simultaneously.

Table-2 shows that the implementation of infrared image
enhancement using Gaussian and retinex algorithm. Each
technique has more efficient and improved image quality
and its basically modify the attributes to improve the image
region compared and proved better method. Table -3 show
that the medical image is most important in diagnosing a
cancer disease. We used x-ray image to improve the image
quality using enhancement algorithm to clearly diagnosing
disease. The early detection of disease finds out is most
important in this medical field.

Table- 4 show that the implementation of entertainment
image using different enhancement techniques to eliminate
the noise and improve better image quality. The
enhancement technique based on improving image
brightness, noise reduction, contract and image color level.

Discussion

Several image enhancement methods are used to improve
the quality of test images and better diagnosis can be
performed. Different ways are used to identify the location
of the disease part of this study a major step of the methods
are filtering, segmentation, extraction and classification. We
used satellite image, infrared image, medical image and
entertainment image to enhance the regions. Generally, the
satellite image is used by geological and geographic fields
for using review propose. To enhance the satellite image

www.psychologyandeducation.net

used to reduce rough effects or obscurity. to reviewing
different image enhancement algorithms or to increase
image contrast in low-quality image and also enhanced
specific extents like medical image, satellite image and
infrared image. This technique focused on spatial domain
method with explicit respect to histogram processing
method, curvelet transform and point processing method and
to measure the image quality using MSE and PSNR value.
Its to compress and check quality measures between original
and compressed image.

Conclusion

The review of this work has been taken on several image
enhancement techniques and methods to view. The
enhancement method is import role in the image processing
domain. We reviewed most of the techniques are very useful
to enhance the image quality and to altering image gray-
level values of every pixel and change the image contrast in
whole image. Usually, an image to enhance uniform
manner to whole image and produce undesirable output. The
particular technigques to enhance an image spectator quality,
review conditions and image content. The method of point
processing to improve the image complexity and image
negative is appropriate for upgrading white areas to
implanted in light and dark areas. The purpose of power-law
transformation is helpful for image contrast manipulation
and improving light and dark image region using log
transformation. The survey of the paper to compared and
discussed different techniques and choose the best method
to enhanced image quality for particular task.
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