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Abstract

One of the important techniques in digital imagecessing is to enhance images. Contrast enhancesnant
method that is used to enhance images for viewinggss or for further analysis of images. Main idehaind
contrast enhancement techniques is to increaseastnd to preserve original brightness of imatgreshis a
project contrast enhancement technique calledr@aeorrection is used for this purpose . The valuthe
Gamma affects the result of the contrast of thegamahe larger the light increases, the smaller ligjiet
decrease . the best value is" 2.2 "

Keywords: digital image processing , Image Enhancement .

1. Introduction
1.1 Introduction

Image enhancement is a preprocessing step in maagel processing applications. The aim of image
enhancement is to improve the interpretability ercgption of information in images for human viesyesr to
provide better input for other automated image essing techniques. [2] There are various reasanpdor
quality of an image such as distortion being intrmetl by the imaging systems, lack of expertisénefaperator

or the adverse external conditions at the timenofge acquisition. Mainly, Image enhancement indude
intensity and contrast manipulation, noise redutariges sharpening and filtering,

etc. Contrast Enhancement is focused on the probfemmproving the contrast in an image to make oasi
features more easily perceived. Contrast of an énisigletermined by its dynamic range, which isrdfias the
difference between lowest and highest intensitglle@ontrast enhancement techniques have variqliation

areas for enhancing the visual quality of low castimages. Many contrast enhancement algorithwes heen
developed over the years.

Histogram equalization is widely used for contrashancement in a variety of applications due tcsiitgple
function and effectiveness. Examples include médicege processing and radar signal processing. One
drawback of the histogram equalization can be foamdhe fact that the brightness of an image cachiaeged
after the histogram equalization, which is mainbledo the flattening property of the histogram digation.
Thus, it is rarely utilized in consumer electromicoducts such as TV where preserving the originpli
brightness may be necessary in order not to intedwmnnecessary visual deterioration. This papepqses a
novel extension of histogram equalization to overesuch a drawback of histogram equalization. Hsermrce

of the proposed algorithm is to utilize independbistogram equalizations separately over two suagas
obtained by decomposing the input image basedsom@an with a constraint that the resulting eqadligub
images are bounded by each other around the ingatnmit is shown mathematically that the proposed
algorithm preserves the mean brightness of a gimeayge significantly well compared to typical histam
equalization while enhancing the contrast and, ,tipnevides a natural enhancement that can be edilin
consumer electronic products.

The filters are used to remove noise or to impritneimage. These filters apply directly to the imajements
(not directly to the image elements) and not tofteguency range. The image elements are usedowélof the
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transformations such as Fourier transforms inteetypes:

Medium filter, median filter, and optimization it The first and second types to remove noisalditian to
some applications that give the form of smoothhmgitnage i.e: noise removal - smoothing.[3]

The third type is used to clarify the edges anaittein the picture where the filters are appliétier by using
the elements directly without the use of a masthmugh a clutch with the elements and adjacent rEkults of
the catcher are as follows: If the sum of the eataloefficients equals 1, it means high light.hi transactions
are negative and positive, that means informatlmutathe edges. If the transactions are positivg timere is a
kind of distortion in the picture.

Image enhancement techniques are techniques useddtdaomine the rigidity or boundaries in the image
highlight the characteristics, characteristics andlysis of the image

These techniques are used in multiple applicatizirsg so-called feedback from input to output teeginodels
of improvement tested in nature after developmaht.[

1.2 Related work

Contrast enhancement algorithms can broadly belativinto two categories: spatial domain techniqaed
frequency domain techniques. In spatial domain rtiegles, the image enhancement is based on direct
manipulation of the pixels in an image . frequemimmain processing techniques are based on modify th
Fourier transform of an image. In frequency domaiethods ,the image is first transferred in to feaoy
domain.it means, that, the Fourier Transform ofithage is computed first all the enhancement ofmeraiare
then performed on the Fourier transform of the ienagd then the Inverse Fourier transform is peréarto get

the resultant image[3].

1.3 Aim of project
The aim of this project is to apply gamma corrattieethod in order to enhance the contrast of agéma

1.4 Research layout
The researches arranged as follows:

» Chapter one consists of a general introductionlittopics, which are implemented, in the projectian
research problem.

» Chapter Two introduces for digital image, gammaextion.

Y

Chapter three the design and implementation optbposed system.
» Chapter four Results of Gamma correction .

2 . Digital Image and Gamma Correction
2.1 Introduction

Gamma correction is an integral part of all thatdlgmaging systems, but a lot of people don't wrabout it! It

is an essential part of all the imaging devices liameras, camcorders, monitors, video players|tdiasically
defines the relationship between a pixel's numéniatue and its actual luminance. why would theydiféerent?
Isn’t a pixel's numerical value supposed to be #yaithe same as its luminance? Without gamma, shade
captured by digital cameras wouldn’t appear as thidyto our eyes. If we fully understand how gamnmaks,

we can improve our exposure technique, along wiking the most of image editing. Why do we need mam
correction at all?

the main thing to understand here is that our elesot perceive light the way cameras do. Humanadis
system is an extremely refined system. It doest @flavork in the background and makes stuff looktjper.
Let’s consider a digital camera for a moment hé&iee way it works is that the photons hit the sentue
camera then receives a signal, and an image isethr®o when thrice the number of photons hit thesee it
receives three times the signal. It's a simpledimelationship! But that's not how our eyes wohen thrice
the number of photons hit our eyes, we perceiviedhthe light as being only a fraction brighter.isTkeffect
becomes increasingly more prominent for higher tlightensities. This basically indicates a nonlinear
relationship.

Have you ever noticed how we tend to miss out oallemdetails if the image is really bright? Thegen for
this is that we are much more sensitive to changelark tones than we are to similar changes ighbriones.
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There’s actually a biological reason for this péeuitly. It happens because it enables our visiooperate over a
broader range of luminance. Otherwise, the typiaabe in brightness we encounter outdoors wouldobe
overwhelming. Our visual system is really smart thay!

we need to understand how we perceive luminancerder to understand why we need gamma correction.
Gamma basically establishes a relationship betweereye’s light sensitivity and that of the camafhen a
digital image is saved, it's therefore “gamma ermmidThis way, twice the value in a file more clyse
corresponds to what we would perceive as beingetagbright.

The reason we do gamma encoding is because gameooaleshimages store tones more efficiently. Since
gamma encoding redistributes tonal levels closehdw our eyes perceive them, fewer bits are nedded
describe a given tonal range. The number of bitsajtocate to a particular thing dictates the lexfedietail you
can store about it. Since our visual system doeealty care about the details in the brighter sagj we don't
have to waste more number bits to store informadioout that region. The extra bits that are saeedinnstead

be devoted to describe the darker tones, whereatmera is relatively less sensitive.

In the picture here, it is can see how the lin@aoding uses insufficient levels to describe thé danes. As in,
since human eye is sensitive towards the dark fanesieed sufficient level of detail to represéiaise regions.

If we assign uniform number of bits to all the W, we end up with an excess of levels to desthibdright
tones. This is not necessary at all! On the otb@dhthe gamma encoded gradient distributes thestoyughly
evenly across the entire range. This is perceptuoadire uniform

Figure 2.1:applied Gamma correction

Up until now, we saw why we need gamma correctirt. despite all of these advantages, we cannotiahe
fact that gamma encoding adds a layer of complegithe whole process of recording and displaymgdes. A
gamma encoded image has to have “gamma correcjgpifed when it is viewed, which effectively conteeit

back to the original scene. This means that thpqae of gamma encoding is for recording the image for

displaying the image. Fortunately, this second &eutomatically performed by your monitor andedctard.

This gamma actually appears at different stepberptpeline:

1. Image Gamma: This is applied either by your canmr&AW development software. Whenever an
image is captured, it is converted into a stand®EG or TIFF file. So when the camera software does
that, it redistributes native camera tonal levete bnes which are more perceptually uniform. iy,
we make the most efficient use of a given bit depth in, we only have a certain number of bits to
represent an image and we need to make the bistrobrder to use it efficiently, our camera sudre
assigns more bits to darker tones and lesser nuafitbéts to the brighter tones.

2. Display Gamma: This refers to the net influenceyoiir video card and display device. The main
purpose of the display gamma is to compensate fibe'ss gamma. We need this step because we need
to ensure that the image isn't unrealistically btémed when displayed on your screen. A highedalsp
gamma results in a darker image with greater centiu can see this in the image above. The image
on the right has a higher gamma, and is therefoghter.

3. System Gamma: This represents the net effect gfaafima values that have been applied to an image.
The net effect basically refers to the combinatddrimage gamma and display gamma. For faithful
reproduction of a scene, this should ideally beselm a straight line (gamma = 1.0). A straighe lin
ensures that the input is same as the outputhieeoriginal scene is the same as what's beindalisd
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on your screen. However, the system gamma is sorestset slightly greater than 1.0 in order to
improve contrast. As we all know, human eye lovasti@ast!.

2.2. Image processing

Image processing is a method to perform sopggations on an image, in order to get an enhaincage or
to extract some useful information from it. It isy@e of signal processing in which input is an gmand output
may be image or characteristics/features associatgdthat image. Nowadays, image processing isrgmo
rapidly growing technologies. It forms core reskaatea within engineering and computer sciencegises
too.[1]

» Image processing basically includes the followimgé steps:

* Importing the image via image acquisition tools.

e Analyzing and manipulating the image.

e Output in which result can be altered image or regphat is based on image analysis.

There are two types of methods used for image psing namely, analogue and digital image processing
Analogue image processing can be used for the ¢@piks like printouts and photographs. Image atsalyse
various fundamentals of interpretation while usihgse visual techniques. Digital image processeriques
help in manipulation of the digital images by ust@mnputers. The three general phases that all typdata
have to undergo while using digital technique are-grocessing, enhancement, and display, informatio
extraction.[1]

2.3. Digital image

A digital image is an electronic file thatrifies into square picture elements (pixels) whenlajga on a
viewing device (e.g., a computer monitor). The ligpd image is a two-dimensional matrix of thousand
millions of pixels each of which has its own addresze, and color representation. You might thahgixels as
serving a role similar to the grains in a photor8pdigitizing a photograph means converting ortwapg its
image electronically through a scanner or digitaimera. Digital image processing software allows you
magnify an image to see the pixels, and to somstimeasure the numeric color values for each pixide-a
sophisticated, computer generated, paint-by-nunmarix.

People use digital images in many ways. The samageéntan be viewed on a wide variety of monitorited
in many formats, and transmitted electronicallytlgh e-mails, cell phones, and other systems. digitages
are stored electronically on media such as comghatet drives, CDs, DVDs, or magnetic tapes.[2]

The image types we will consider are: Binary Ima@eay Scale Image , Color Imag®lultispectral image.( It
will be described in Chapter two)

Pixel is the smallest element of an image. Eacklmarrespond to any one value. In an 8-bit grajesimage,
the value of the pixel between 0 and 255. The vafuepixel at any point correspond to the intgneitthe light
photons striking at that point. Each pixel stor&ahie proportional to the light intensity at thatrficular location.

(2]

2.4 Types of Digital image

The image types we will consider are: Binary Ima@ey Scale Image , Color Image, Multispectralgsm§?]
2.4.1 Binary image

Binary images are the simplest type of images amdtake on two values, typically black and white}0dand
‘1. A binary image is referred to as a 1 bit/pixalage because it takes only 1 binary digit to espnt each
pixel.[2]

It is often created from gray-scale images viarashold value is turned white (‘1’), and those belb are
turned black (‘0’). Every pixel in a binary imageust be one of two colors, usually black or whithisTinability
to represent intermediate shades of gray is whrtslitheir usefulness in dealing with photograptiages.[2]
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Figure 2.2:binary imag
2.4.2 Gray Scale Image
Gray _scale images are referred to as monochromeescolor image. They contain brightness inforomatnly
brightness information only, no color informatiohhe number of different brightness level availablée
typical image contains 8 bit/ pixel (data, whiclowls us to have (0-255) different brightness (glaygls. The 8

bit representation is typically due to the facttttiee byte, which corresponds to 8-bit of datathis standard
small unit in the world of digital computer.

Figure 1.3:gray image

- e o e o e

Figure2.4:gray image

2.4.3 Color Image

Color image can be modeled as three band monochimage data , where each band of the data corrdsgon
a different color. Typical color images are reprgsd as red, green ,and blue or RGB images .ubm@-bit
monochrome standard as a model , the correspording image would have 24 bit/pixel — 8 bit for kamlor
bands (red, green and blue ). The following figeesee a representation of a typical RGB color a2
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Figure2.5:color image

2.4.4 Multispectral images

information outside the normal human perceptuabearirhis may include infrared (),ultraviolet ( );r&y,
acoustic or radar data. Source of these types afiégmnclude satellite systems underwater sonaemsgsand
medical diagnostics imaging systems.[1]

Figure2.6:multispectral image
2.5 Representation of digital image

dimensional digital image can be represented adiennsional(2D) array of data s(X, y), where (xrgpresent
the pixel positionThe pixel value corresponds to the brightness®fitnage at position (x, y). Some of the most
frequently used image types are binary, gray-smadecolor images.[2]

2.6 Dimension of images

An important feature of digital images, tthhey are multidimensional signals, meaning thegtytare
functions of more than a single variable. The dg@ae usually 1D functions of time. Images, howgeeee
functions of two and perhaps three space dimen$ijns

Image dimensions are the length and width of aalighage. It is usually measured in pixels, buhse@raphics
programs allow you to view and work with your imaigethe equivalent inches or centimeters. Dependimg
what you plan to use your image for you may warthtange the image size.

For example, if you are using a high-resolutioritdigophotograph, you may want to make the imageedisions
smaller for publishing to a Web page. When usirgraphics or image-editing program, you will usudigve
two options for changing the image dimensionszeesir resample.[1]
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Dimension 2

Digital image

Dimension 1

Figure2.7:dimension of image

2.7.Gamma Correction

Gamma correction, or often simply gamma, is the eaof a nonlinear operation used to encode and
decode luminance or tristimulus values in videstdr image systems. Gamma correction is, in thepsest
cases, defined by the following power-law exprassishere the non-negative real input value iseit® the
power and multiplied by the constaftto get the output value . In the common casé sf1, inputs and
outputs are typically in the range 0-1.

A gamma valug < 1lis sometimes called &ncoding gamma, and the process of encoding with this
compressive power-law nonlinearity is calggmma compression; conversely a gamma valye> 1 is called
a decoding gamma and the application of the expansive power-lawlinearity is calledyamma expansion.

Gamma encoding of images is used to optimize thgausf bits when encoding an image, or bandwidétl tie
transport an image, by taking advantage of thelm@ar manner in which humans perceive light arldrco

The human perception of brightness, under comriiomination conditions (not pitch black nor blindiy
bright), follows an approximate power function (@otno relation to the gamma function), with greater
sensitivity to relative differences between dartares than between lighter ones, consistent wighStevens'
power law for brightness perception. If images@yegamma-encoded, they allocate too many bite@ntuch
bandwidth to highlights that humans cannot difféieta, and too few bits or too little bandwidth sbadow
values that humans are sensitive to and would reguiore bits/bandwidth to maintain the same visuality [5]

2.8. UNDERSTANDING GAMMA CORRECTION

Gamma is an important but seldom understood chexisiit of virtually all digital imaging systems. defines
the relationship between a pixel's numerical valné its actual luminance. Without gamma, shadeticzg by
digital cameras wouldn't appear as they did toey@s (on a standard monitor). It's also referredstggamma
correction, gamma encoding or gamma compressidnthiese all refer to a similar concept.[5] Undendiag
how gamma works can improve one's exposure techniquaddition to helping one make the most of ienag
editing.

WHY GAMMA IS USEFUL

1. Our eyes do not perceive light the way cameoadMth a digital camera, when twice the numbeplobtons
hit the sensor, it receives twice the signal (a€dir" relationship). Pretty logical, right? Thattt how our eyes
work. Instead, we perceive twice the light as beinly a fraction brighter — and increasingly so fiagher light
intensities (a "nonlinear" relationship) [5]

Compared to a camera, we are much more sensitigbaioges in dark tones than we are to similar aisuny

bright tones. There's a biological reason for gasuliarity: it enables our vision to operate ocadsroader range
of luminance. Otherwise the typical range in bnigtss we encounter outdoors would be too overwhelmin

But how does all of this relate to gamma? In thase; gamma is what translates between our eyédis lig
sensitivity and that of the camera. When a digitedge is saved, it's therefore "gamma encoded" -thab
twice the value in a file more closely correspotashat we would perceive as being twice as brigjathnical
Note: Gamma is defined by

Vout:Vingamma, 2.1
where V. is the output luminance value ang, ¥ the input/actual luminance value. This formcdauses the
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blue line above to curve. When gammax<1, the licbes upward, whereas the opposite occurs with garhma
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Figure2.8:gamma

3. Design of the proposed system
3.1.Introduction
In this chapter we talk about the general stepbhetystem.

Input —_— Gray scale — Enter number

image of gamma by
textbox

Display enhanced
image

Figure 3.1 Flowchart of contrast adjustment usimgn@a correction

3.2 The system stages of Gamma correction

3.2.1. Open image
The first step is to read an imadedepends on your file path.
The second step is open image.

Algorithm (3.2.1): Open image

62



Computer Engineering and Intelligent Systems www.iiste.org
ISSN 2222-1719 (Paper) ISSN 2222-2863 (Online) ‘-'—.![l
Vol.9, No.7, 2018 IIS E

private void buttonl_Click(object sender, Everg#\e)

{
ff = new Open File Dialog();

ff . Show Dialog();
pictureBox1.Image = Image . From Filefile Name);

3.3.2. Gray scale

Algorithm (3.2.2): Gray scale image

internal void to_int ()
{
Bitmap b = new Bitmap(pictureBox2.Ireqig
h = b .Height;
w = b .Width;

int [,] res = new int[w, h];
for (int i=0;i<w;i++)
{for (int j=0;]j<h;j++)
{ res]i, j] = (b. Get Pixel(i, . + b .Get Pixel(i, j).G + b. Get Pixel(i, j).BB/

H
for (inti=0;i<w;i++)
{
for (int j=0;j<h;j++)
{
richTextBox1.Text += resfi, j].To String() + " ";
i

3.2.3. enter number of gamma

Algorithm (3.2.3): Enter number of gamma

Bitmap temp = new Bitmap(pictureBox2.Image);
float gama = float .Parse(textBoxktJe
float gama correction = 1/ gama;

3.2.4. Display Gamma correction

Algorithm (3.2.4): display gamma correction

for (inti=0; i < bmap .Width; i++)
{ for (intj = 0;j < bmap.Height; #
{
¢ = bmap .Get Pixel(i, j);
red = (byte)(255.0 * Math .P@w.R / 255.0), gama correction));
green = (byte)(255.0 * Math.RmG / 255.0), gama correction));
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blue = (byte)(255.0 * Math.P¢evB / 255.0), gama correction));
bmap .Set Pixel(i, j, ColoroRr Argb(red, green, blue));

1}

Chapter Four : Results
4.1 Results
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Linear RAW Image Gamma Encoded Image
(image gamma = 1.0) (image gamma = 1/2.2)

Figure 4.1:main form of proposed system

Conclusion

In this project an efficient method to modify higtams and enhance contrast in digital images. HEemeant
plays a significant role in digital image procegsitomputer vision, and pattern recognition. Finahe
enhanced image is obtained after gamma correcGomtrast of Image is modified using many values of
Gamma .
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