International Journal of Engineering Science and Advanced Technology (IJESAT)

Vol 18 Issue 09, SEP, 2018

EXPLORING VARIOUS COLOR IMAGE ENHANCEMENT

TECHNIQUES
*IVOLADRI PRAVEEN KUMAR, Asst. Professor,

#ZRANGAM ANUSHA, Asst. Professor,

Department of Electronics Communication Engineering,

Sree Chaitanya Institute of Technological Sciences, Karimnagar, Ts.

ABSTRACT- This essay discussed a variety of image enhancement techniques. Because it improves picture
visibility, image augmentation is a significant vision application. It draws attention to bad images. Various
methods for increasing digital photo quality have been proposed. Image augmentation, in particular, improves
and limits image data intake to increase quality. High-quality digital camera photographs are prone to suffer
from image enhancement. Because camera equipment and lighting can have an impact on image sharpness.
Images can tolerate data loss under these conditions. Image enhancement reveals hidden information or
increases contrast in photos with low contrast. It offers numerous photo enhancement tools.
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1.INTRODUCTION
Image enhancement is critical in image processing,
where specialists base their choices on visual data.
Noise  reduction, side enhancement, and
distinctiveness enhancement are examples of image
enhancements. Images that have been electrically
recorded can be improved to improve visibility. to
make a picture brighter or darker. Image
enhancement improves input for other image
processing methods or increases information in
human-sensitive images. This method can be used
to customize many photo properties. The traits and
their use are assignment-specific.

Figure 1. lllustration of image enhancement
Picture enhancement is the technique of simplifying
image data in order to give additional data for
automated image processing. A dark and brilliant
image is produced by an average environment with
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a high dynamic range. Because of the limited
dynamic range of the human eye, these photographs
are difficult to see. Image augmentation is a
common approach to boost their visual
attractiveness. There will be two types of
enhancement approaches:
Techniques for the spatial domain
Modify domain techniques
The spatial domain approach enhances images by
controlling power esteem. Many strategies for
improving spatial grayscale photos have been
developed. HE, high pass, low pass, homomorphic,
and other filters are used in these approaches. These
treatments also enhance R-G-B color images. DFT,
DCT, and other transform area enhancement
frameworks are used to translate image power data
into a specific region and change image frequency
content [2].

2.IMAGE ENHANCEMENT

METHODS

Adaptive Histogram Equalization

Because most problems will arise, HE is unsuitable
for consumer electronics. Beauty can be kept by
separating the root means. The level of conservation
varies from 0% to 100%. Image quality influences
the output's Dynamic Range. Different photos
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produce intriguing results in this case. The

frequency of a uniform histogram should be
minimal. Low frequency is provided. Multisided
calculations are significantly reduced. Finally,
DRSHE may be used in LCD and PDP televisions.
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Figure 2. Adaptive histograms are equated
Histogram Equalization

HE is frequently utilized in the amplification of
differences. The proposed method emphasizes one-
of-a-kind extension and the use of HE. There is
highly objective brightness evaluation available.
This paper proposes a novel built binary secured
HE. The proposed approach has numerous
applications. The proposed method seeks to
simplify.HE, as a technique and comparison of
several HE techniques, can highlight disparities
while maintaining image brightness. Photos may
depict a variety of HE approaches. Each photograph
has a distinct aspect ratio. Tests show that methods
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Figure 3. An illustration of histogram equalization
Decor relation Stretch

proposes a realistic method for incorporating image
enhancement for direct contrast and decor
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connection in image preparation. The goal is to
develop cerebral rehabilitative imaging for visual
translation.

There are two approved pre-processing procedures
used. Most of the time, both strategies improve
grouping precision. This method tries to increase
the quality of invasive pictures and layout outputs.

Figure 4. Stretch exemplifies Decorlmage Adjust
A comprehensive trial is advised. This document
must recognize the planned age and delete the one-
of-a-kind maturing plan augmentation. Genes
determine a person's age. The images of the faces
are power-varying patches. Future research should
improve precision. offers a Non-Sub Sampled
Contour Let Transform-based Image Enhancement
Method. The proposed method extends the dynamic
range of an image. Following the NSCT, we
proposed a novel multi-scale picture enhancement
approach. The method can be used to process both
grayscale and color photographs.

Image Noise

This article's related work on midway differential
comparison-based image processing can be easily
integrated into our system. The most often used
breast cancer diagnosis method is film-based
mammography. Full-field digital mammography is
required to improve mammography sensitivity. We
propose limiting or  eliminating  alcohol
consumption, exercising regularly, and taking
vitamins on a daily basis. Only then can breast
cancer be avoided [3].
Brightness Preserving
Equalization(BBHE)

Image Dbrightness is protected using the
conventional BBHE approach. The importance of
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brightness in photography cannot be overstated. The

image histogram is divided into two equal-sized
portions using this method. Similarly, intensities are
distributed uniformly. Because of its ability to
straighten images, the HE can alter image
brightness [4]. It is rarely employed in consumer
products like as televisions, since keeping the first
input brightness may prevent visual degeneration.

: A NN
Figure 5. An illustration of brightness preservation
Equalization of the bihistogramme

Brightness Preserving Dynamic Histogram
Equalization(BPDHE)

Keeping the Light Dynamic Histogram Equalization
BPDHE boosts HE. Dynamic HE divides the
histogram of the supplied image. DHE improves the
matte quality and intensity range of an image. By
looking, it generates lifelike visuals. Only
intensities are balanced using this strategy. DHE is
enhanced by BPDHE. It modifies the mean
brightness of the source and histogram photos. As a
result, the mean glow survives. Furthermore, the
mean power of the input and output images is the
same.
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Figure 6. Equalization of the dynamic histogram
while keeping the brightness.
Adaptive Histogram Equalization (AHE)
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Adaptive HE improves photo contrast. Unlike HE, a
flexible technique computes a large number of
histograms, each of which corresponds to a distinct
image region. HE will not significantly improve
image area difference. AHE improves on this by
allowing for near changes on each pixel. It handles
a variety of global direct min-max windowing
problems. Image neighborhood noise is reduced
using this strategy. AHE improves grayscale-color
contrast as well.

Figure 7. Adaptive histograms are equated
Stochastic Resonance(SR)

When noise in a nonlinear framework degrades
output signal quality more than it does without
noise, this is referred to as stochastic resonance. It
boosts image contrast by utilizing ambient noise.
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Contrast-Limited

Equalization(CLAHE)
Changing the properties of contrast-limited adaptive
HE (CLAHE) increases grayscale image
complexity.It focuses on tiles rather than the entire

image. Increased tile differences result in an output
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district histogram that is more comparable to the

appropriation parameter. To remove arbitrarily
imposed limits, adjacent tiles are linked using
bilinear addition. Image noise can be reduced by
reducing complexity, particularly in homogeneous
areas.

Figure 9. A contrast-limited adaptive histogram
averaging is displayed.
Contrast Enhancement
This method automatically brightens photos that are
dark or blurry. Using tone modification, you may
improve the quality and clarity. These are required
in medicine. This is due to the fact that disease
detection is dependent on visual quality. X-rays are
used to photograph internal organs. It aids in the
accurate diagnosis of bone fractures. X-rays are
useful, but because the human body is mainly water,
they create images with low contrast.
Automatic X-ray inspection devices improve image
quality by increasing contrast. Image zooming is
necessary in many applications.When you zoom in
on an image, the plxels grow

Figure 10. As an example of contrast enhancement
Adaptive DWT based DSR
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DWT generates images at a high frequency. DWT
divides the image.Low-Low (LL), Low-High (LH),
High-Low (HL), and High-High (HH) are the four
classifications. DWT is used to interpolate high-
frequency subband images with low-resolution
input photos to create the augmented image. The
adaptive DWT-based DSR method improved
extremely dark images. Entomb noise increases the
performance of input images. It improves the
contrast of dark images. As a result, the
computational many-sided quality is reduced. This
technique enhances dark photographs.

Figure 11. An example of an adaptable DWT -
based DSR. Methods of improvement comparison:

This research gathered image processing
enhancement tools. In this field, numerous photo-
enhancing methods have been investigated. Table |
compares image enhancement techniques.

Methods Advantages Disadvantages

Adaptive Histoam [t contaimsloweonfrast

Won'twork effectvely.
Equabization and darkregons. QUL workeliectrvely

. { i i | Butthe colormages it
Histomam Equalization £ MO TN RO R e tasto
imayscaletmages But the color mages i
Lo [tis origmeted inthe [tis amucheomplicatedprocess
DécorrelationStretch
FOTEREE ot sl andaemalmapping.  thenthe otherdescrbadste.

[t s wsed to adjust the image mtensiy o

ImageAdjust iy otable to findthe ongmal mage.
‘ It is used to reduce the rwise fom anWhle the dispensable mage mlow
ImageNoise . . :
image easly. fght.
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3.APPROACHES USED
Multispectral Imaging
Spectral imaging gathers spectrum data from each
image plane region by combining imaging and
spectroscopy. This hyperspectral or multispectral
imaging method is effective. Spectral imaging
includes not only visible light but also ultraviolet
and infrared light.
Image Quality
Image quality assesses how damaged a photograph
is in comparison to a flawless one. Because imaging
frameworks may contain mutilation or artifacts,
quality evaluation is required.
Optical Character Recognition
Typewritten or printed input is converted into
machine-encoded output via optical character
recognition. It is most commonly used as an
information section on printed paper documents
such as identity reports, receipts, bank explanations,
electronic receipts, business cards, mail, static-data
printouts, or other relevant content. It is usual to
digitize printed messages for electronic alteration,
searching, sparing storage, online presentation, and
machine approaches such as content to discourse,
machine interpretation, key information, and
content mining. OCR does research in the areas of
distinction, computerized thinking, and computer
vision.
4 USING FILTERSADAPTIVE

SPECKLE FILTERS

Radar photographs of the ocean floor are often
grayscale and blurry. Several ideas have been made
to clarify photographs. Spots appear in sonar images
with  fan-shaped waves. Dynamic brightness
assignment increased intensity values from 0 to 255
to brighten the image.

Non-linear Filtering Algorithms

Noises like Gaussian, speckle, salt, and pepper may
appear when taking or transferring audio images.
Mean filter

Linear mean filters eliminate noise and flatten
images. This method changes a target pixel by
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sliding a mask over each window pixel and
averaging neighboring pixels. The component
median filter outperforms the median for salt and
pepper noise.
Vector Median Filter(VMF)
Pixels in the Vector Median Filter have the lowest
vector contrast total points. The Spatial Median
Filter reasonably removes spaces with less spatial
depth than their mask neighbors. SMF universal
smoothing reduces noise and minute details from
visual data while keeping edges surrounding larger
objects.
Modified Spatial Median Filter (MSMF)
The Modified Spatial Median Filter (MSMF)
checks the mask center for damage after assessing
each point's spatial depth. Clean points aren't
changed. Mask points' depths are organized
descendingly.
Various Filtering Techniques
Acoustic images need preprocessing to adjust
brightness and contrast. This is done utilizing
several  screening  methods. Homomorphic,
anisotropic, and average filters improve contrast,
noise, and edge information. Last, | compare the
three filters' results.

Homomorphic Filtering:

Image sharpness is improved by homomorphic

filtering's frequency-domain illumination

adjustments.

Anisotropic filtering:

Understanding image features is easier with

anisotropic filtering. This filter keeps photo

boundaries while deleting uniform parts. It
decreases homomorphic filtering-amplified
anomalies.

Wavelet de-noising by average filter:

The standard filter muffles noise. Instrument images
often have Gaussian noise. Since wavelet values
are interdependent, the average filter removes
noise better than other approaches.

5.LITERATURE SURVEY
Noise reduction improves high dynamic range
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photos with black and dazzling sections, according

to this study. This spatial domain pixel
representation method uses a new iterative equation.
This recurrent training targets the De Vries-Rose
(DVR) area of a poorly lit human psychovisual
model. Modifying the full image quality record is
suggested for cycle completion and dynamic range
compression evaluation. The iterative method
combines perceptual quality imperatives with the
DVR position's changing picture quality index,
entropy maximization, and contrast quality.
Additionally, subjective visual quality scores and
color improvements are visible.

This study seeks photo enhancement methods to
detect early skin cancer signs. Before diagnosing,
cancer doctors must look for bulging areas on
epidermal photographs. We use popular methods to
boost photo contrast and brightness. This study
focuses on adaptive unsharp coverage, AHE,
adaptive neighborhood contrast enhancement, and
local and global differentiation extension. We
employ these methods to colorize and transform
grayscale photographs for a smartphone app that
lets patients upload images to doctors. Simple,
practical mobile photo editing improves an
electronic health information system. See down for
more on the results.

Low-light surveillance photographs are blurred by
background noise and decreased dynamic range.
Only 2D data was used to enhance low-light photos
before considering scene depth. New depth-
enhancement methods improve images. However,
existing depth-generating approaches only make
local depth easier to notice in ordinary lighting
photos. We propose Kinect-based optimization for
low-light surveillance photos to increase dynamic
range and depth awareness. This makes the Kinect
depth map less affected by poor light than color
photographs. Our first step is to combine depth-
level proximity with non-nearby approaches
denoising to reduce noise and protect object edges.
In low-light surveillance photos, depth-aware

contrast extension increases dynamic range and
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simplifies global and local depth measurements.
Our low-light surveillance photo quality is better
than previous methods.

HE is used to improve images because it's easy to
set up and effective. Using the same leveling
process, standard HE alters the distribution of a
histogram or several smaller ones. This can lead to
too much or too little artificial effects and graphics
in various elements. This study brightens dark
photos with an updated extended piecewise HE
method. Divide one histogram into longer piecewise
histograms. An AHE is then attached to each
piecewise histogram. This AHE adjusts contrast and
power savings. For picture enhancement, the final
histogram is a weighted average of these evened-out
ones. AEPHE outperforms various cutting-edge
algorithms in preliminary tests.

Image processing uses pressure, highlight
placement, and characterization. The digital sensor
creates a "raw" digital image with digital integer
values representing pixel brightness or grayscale.
Edge enhancement draws attention to a photo's best
aspects for feature extraction. In satellite image
processing, edge-preserving augmentation is key.
This article suggests DWTPCA-based fusion and
morphological gradient to improve satellite photos.
Image subbanding is done by DWT. The low-low
subband and input image are more contrasty using
PCA-based fusion. IDWT reassembles enhanced
image. An intermediary stage calculates small detail
subbands to blur image edges. Edge decomposition
enhances edge areas utilizing morphological slope-
based operators. The strategy has been shown to
simplify digital satellite photo viewing.

This study describes an easy way to improve
endoscopic color views. The suggested photo
improvement  procedures include  grayscale
enhancement and color recreation. FICE transforms
RGB endoscopic images into two-dimensional
grayscale spectral images. Color base, which
follows, has the most chaos. Best image: greatest
entropy. When brightness and texture data are

compared, the source image's chrominance map is
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transferred to the base image for color reproduction.

Use the 2-norm Euclidean distance to compare
target (base picture) and source photo brightness.
The suggested color image enhancement approach
is compared to thin band imaging in picture quality,
augmentation, recreation speed, and color spread
and bend. This method processes RGB images from
any white light endoscopic device. It emphasizes
tissue appearance in a simple endoscopic image to
facilitate identification.

Studies using median-filtered pictures with "salt and
pepper” noise suggest this approach improves
photography.  The  recommended  approach
outperforms hostile middle filtering with a different
parameter setting and an added pixel value irritation
mechanism for crime scene research. It produces
better photos and is harder to detect. Anti-forensic
studies that use median filtering also hide JPEG
blocking and picture resampling.

Image processing techniques that improve image
quality or reveal fine details in damaged images
require contrast enhancement. This research
provides a hybrid intelligent technique that uses the
source image's local gray distribution and global
statistical data to optimize image enhancement
parameters. Image enhancement was needed. This
hybrid intelligent technique uses bacterial foraging
algorithms and particle swarm optimization to
maximize fitness utilizing picture entropy and edge
information. Simulations and practical tests showed
this strategy increased picture contrast, target image
detail, and reduction of noise amplification.

The study begins with an image improvement
overview. After reviewing previous work, it
discusses the challenge and picture-improving
solution. Recommended system uses ICA and PCA-
based filtering to follow edges. To do this, the
image is converted to HSV space, filtered, and
differentiated, then shown and divided by PSNR,
MSE, and Standard Deviation.

This study suggests using local and global tactics to
increase visual complexity. enhances low-world

contrast. This technology eliminates noise and other
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flaws in digital photos. Large global complexity
picture enhancing fluctuations cause underexposure
and overexposure. Improving global distinctiveness
has benefits, but it lacks local data. Photos help us
describe neighboring details by showing the local
center of interest. Near-complexity picture
enhancement and high differentiation recognition
increase image motion.

Dark photos enhanced. In this work, the raw image
histogram is adjusted locally to improve photos.
Rounding off the image's histogram helps identify
peaks and valleys. Many sections are based on
valley separation. Each photo histogram segment is
modified. Modifying the histogram adds detail to
the supplied image. This method adds small,
unexpected details to the scene. Our method
outperforms others in most tests.

This paper examines ways to distinguish, protect
talent, and improve conditions. We also briefly
introduce the most prominent improvement
methods, discussing their mathematical implications
and uses. Experimental data can also be compared.
Different enhancement methods are used on the
same photographs to evaluate their aesthetics.
PSNR, NCC, ET, and DE are quantitative
evaluation metrics. maximum deviation from the
input image, which impairs elderly eyesight.
Contextual and Variational Contrast enhancement
takes longer than other methods. We found Layered
Difference Representation to be as good as or better
than standard techniques.

Another way to complicate digital photos is shown.
It uses Partitioned Iterated Function Systems
regionally. Standard region growth divides images
spatially. Divisions exist inside each spatial zone. A
linear gray level change and contractive relative
spatial transform change each reach area. After each
district is built, PIFS requests a lowpass source
picture. The first image is harder than the lowpass
one. The proposed technique exceeds two well-
known complexity algorithms in image quality,
according to quantitative and subjective results.

Standard photo editing software struggles with 3D
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stereoscopic endoscopic images. These concerns

were addressed by our novel image improvement
method, which involves picking a reference image,
using constrained adaptive HE, and harmonizing
colors. The test results show that the suggested
technique enhances contrast, highlights minute
details, reduces color cast, and ensures stereo
perspective consistency in 3D images. Thus, the
proposed method may produce high-quality 3D
images in difficult conditions and be compatible
with stereoscopic endoscopy.

This study shows another way to understand IC
faults. First, HE complicates IC failure. When RGB
photos are converted to IHS, space courtesy is lost.
The IHS-entangled image is transformed to RGB
for further image synthesis. The method improves
IC fault pictures better than the HE and MSRCR
algorithms developed individually, according to
objective and subjective evaluations. Additionally,
it depicts IC deformity traits more accurately.
According to testing, the best image brightness,
complexity, and focal point technique has been
improved to maximize data entropy and visual
effect. The suggested method categorizes, identifies,
and removes problems.

Digital images taken in transmission mode are
better than in reflection. Digital image enhancement
is needed to get high-quality coordinate digital
images. A digital image can be enhanced with
contrast extension, HE, AHE, and CLAHE.
Objective standards establish inclination picture
accuracy. The CLAHE-Rayleigh method lowers
mean, standard deviation, RMSE, and normal
differentiation and improves NAE and SAE in
inclination pictures for digitalized panoramic views.
This paper presents variational-based Retinex photo
enhancement with halo reduction. The fluctuating
cost of Retinex picture enhancement is determined
using illumination. Remove the cheapest brightener
to improve the image. The halo artifact remains, but
our method improves the image with less computer
power. An image is improved but dark parts near

edges remain dark. The suggested method adjusts
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cost capacity. This eliminates them by changing the
radiance artifact-visual contrast trade-off. The
approach works for real-time Retinex photo
enhancement.

Multiscale Laplacian Pyramid image analysis is the
main method used to enhance photos in this study.
Sectioning a picture into scales and reassembling
them with MATLAB image processing toolbox
enhancing tools achieves the goal. 2-D contour plot,
contrast-noise ratio, and object-background contrast
are measures. Augmented graphics make edges and
vessels easier to find. A public website provides
fundus photographs.

Image enhancement adds nothing to the original
image except aesthetics. Recently updated data is
claimed to increase photo quality. This study
analyzes contrast stretching and picture sharpening.
This study suggests a technique to handle variances
and expand limits. Histograms show picture
sharpness in various circumstances. This method
improves image borders. Contrast Stretching on
Adaptive Thresholding enhances MRI knee picture
edges. Previous system performance was worse
than intended.

Image enhancement evaluation has been important
since academics discovered that upgrading a picture
increased its quality. Enhance the image before
continuing. An ideal photo enhancement approach
should highlight hidden characteristics in both high-
quality and low-quality photos. Infrared photo
enhancement can reveal details and reduce noise.
This study explored input image improvement
methods and channels.

Homomorphic filtering uses high-pass channels for
surround. The illumination reflectance model
measures  pixel  brightness and reflection
individually. Image brightness reduction is
homomorphic filtering enhancement's main goal.
Homomorphic filtering removes non-enhancing
visual features. This piece is retrieved by the
homomorphic system and image limit. Similar
picture contrast augmentation is being studied with

Retinex and homomorphic methods.
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Improved space object photos are essential for PC

vision and space monitoring. Our space item image
improvement method uses natural image breakdown
and organization instead of individual methods. We
use ground recreation and 3ds Max simulation to
capture space object image sequences. Sequences
are recorded under different lighting and camera
circumstances. Successions are linked to natural
image decomposition, allowing us to get better
photos with more information. Our research shows
that subjective visual effects and empirical metrics
like image entropy favor improved images over
input sequences.
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6.CONCLUSION

Photo enhancement is essential to digital image
processing. This study improves fuzzy photos via
nonlinear image improvement and light source
change. Most methods do not change hue or
saturation, therefore varied light sources do not
improve outcomes. Changing hue and saturation
improves images faster. Results will outperform
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existing tactics. Image enhancement improves

images for specialized applications. Structure-based
image processing emphasizes contrast and
resolution. MODality and utility decide image
enhancing method.
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