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Analysis on Images & Image Processing

B.Priyanka

Abstract - This paper deals with the analysis on images and
image processing. It explains the types of images,
operations performed on it, types of image formats and
image processing principles, techniques, algorithms,
compression methods and examples.

[. INTRODUCTION

hinking about images or any particular one gives
a clear picture in our vision. But to draw or make

our vision in reality involves many things. Images
can be drawn, painted and also captured. Capturing
images is nothing but digital photography. Viewing
the digital images in computer make us to think that
how the image is developed, viewed, and also how
can a black and white image is converted to color and
vice versa. Explaining these things about the image is
our article.

An image is a matrix form of square pixels
which are arranged in the form of rows and columns.
There are two general groups of images: vector
graphics and bit map. The following are the types of
images:

1. Binary image. It is a form of digital image where
each pixel of it has only one of two colors usually
black and white. Here the each pixel is stored in
the form of a single bit either 0 or 1.

2. Gray scale image. The type of monochromatic
image in which both black and white colors
combines to give a gray color. The intensity
among levels differs with in an image. Pixel value
ranges from 0-255.

3. Palette images: It manages the finite set of colors
in the digital images. There are grayscale (8-bit)
and RGB (24-bit) palettes.

4. RGB image. The type of image in which the three
colors(red, green, blue) are added to form various
array of colors. it is of 24 bit.

5. HAGBa images: It stands for red, green, blue alpha.
It is one used for combining multiple images for
the creation of visual effects.

As the image files are quite large, so the files
type needs large disk usage which in turn slower the
download. So, for this many file formats have been
introduced like.

JPEG (Joint photographic experts group). In
digital photography JPEG is a method used for lossy
compression. Here the degree of compression is
adjusted by balancing storage size and image quality.
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It gives a little perception loss in quality of images. This
compression algorithm smoothens the variations of
tone and color in photographs. It is a lossy
compression method and is not suitable for drawings
and other textual or iconic graphics.

GIF (Graphics interchange format). It is a bit
map format supported in world wide web for its wide
support and portability. It supports 8 bits per pixel and
is used for animated images and low resolution film
clips. As it has limitations regarding color so it is well
suited for simpler images such as logos and graphics.

TIFF (Tagged image file format). It s
supported by image manipulation applications and
also a format used for storing images. It handles the
images and data within a single file. It can be re-saved
with same image quality. As it is flexible and
adaptable, it supports CMYK images, tiled images,
YCbCr images. It cannot be created or opened by
common desktop applications.

BMP (Bit map): It is a raster graphics image
file format used to store bitmap digital images. It is
used for 2D digital images. As the BMP files are
relatively large file size due to lack of compression, but
many BMP files can be compressed with no loss of
data such as zip. It is saved as an extension of .BMP,.
DIB.

HDF (Hierarchical data format). It is a set of
file formats and libraries to store large amounts of
numerical data. It is supported by many commercial
and non-commercial software platforms. There are two
major versions of HDF, HDF4 and HDF5. HDF4 format
has many limitations which lacks a clear object model.
It supports many different interface styles leads to
complex API. To overcome the limitations of HDF4
another version of HDF5 is proposed.

HDF5 simplifies the file structures namely
datasets and groups.

PCX (Personal computer exchange). It was
designed during the development of pc hardware. But
the formats that are used to support this type are no
longer in use. Computer fax programs uses the multi
page version of pcx, which uses file extension as .dcx

PS (Post script). It is a programming language
used in electronic publishing. These are not produced
by humans. Characters % is used for posting
comments. Due to the introduction of graphical user
interface post script has become successful. It is
saved with an extension of .ps.
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PSD (Photoshop docurnent): It is a Photoshop
format that keep all the information in an image
including all the layers.

XWD(X windows dump image). It manages
the network client server computers.xwd files contain
different amount of colors. These files are very large in
size as they are uncompressed.

PNG (Portable networks graphics): It is a
bitmapped image format which gives lossless data
compression. Png supports palette, RGB, grayscale
images. It doesn’t support non RGB images. It is
saved with an extension of .png
SECTION I

1. [MAGE PROCESSING

Conversion of an image into a digitized form
and performing some operations for enhancing an
image or to extract some useful information from it. We
can import images through optical scanners or by
digital photography. Manipulation of images can be
done by compressing or enhancing them for which the
output results is to be an altered image.

[11. IMAGE PROCESSING PRINCIPLES

They work on two principles: improvement of
pictorial information and processing of scene data.
Image is a replica of an object. Images are of different
types like gray tone images, line copy images and half
tone images i.e the conversion of grayscale to binary
ones. There are various steps in image processing
like preprocessing, segmentation, representation,
recognition, interpretation, and knowledge base.

Purpose of image processing:

1. Visualization: It observes the objects that are not
visible.

2. Image sharpening: It helps to view the image

better.

Image retrieval: The interested image is retrived.

4, Measurement of pattern: Different kinds of
patterns and objects are measured.

5. Image recognization: Image
distinguished.

w

objects are

Image processing techniques:

1. Image Embellishment: Enhancing the image
makes better visualization which makes the
information better visibility. Which is performed by
the following two techniques:

Histogram equalization.: It redistributes the

intensities of the image of the entire range of possible
intensities.

Unsharp  masking: Substracts smoothed
image from the original image to emphasize intensity
changes.
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2. Undulation: It operates on pixel neighborhood
Highpass filter. it emphasizes with rapid intensity
changes.

Lowpass filfer. Smoothes the images, blurs
regions with rapid changes.

3. Numerical processes: It performs various function
on images like

Add images. Adds two images pixel by pixel.

Subtract images. Subtracts second image
from first image pixel by pixel.

Exponential or logarithrm. Raises exponential
to power of pixel intensity or takes log of pixel intensity

Scalar adad, substract, multiply, divide. Applies
the same constant values as specified by the user to
all pixels one at a time. Scales pixel intensities
uniformly or non-uniformly.

Dilation. Morphological operation expanding
bright regions of image.

Erosion: Morphological operation shrinking
bright regions of image.

4. Noise filters: It reduces the noise in images by
performing some stastical deviations.

Aadaptive smoothing filter. 1t sets the pixel
intensity value between original and mean value.

Median filter: In neighborhood pixel it sets the
intensity value to median intensity of pixel. It eliminates
the intensity spikes.

Sigma filfer: It sets the pixel intensity equals to
mean. It eliminates the signal dependent noise.

5. Trend removal: It removes the intensity directions
on the image.

Row column fit. It fits the image intensity in a
row or column by subtracting fit from data and even
chooses the column or row according to trendy that
has least sudden changes.

6. Edge detection: It is used to sharpen transition of
intensity regions.
First difference-
adjacent pixels.
Edge detection- It finds the difference
between expanded and shrunken image version.

It subtracts intensities of

7. Image analysis: It extracts the image information
Extraction of image- It extracts some portion
of image or full image and creates a new one with the
areas that have been selected.
Images statistics- It calculates the statistics
(mean, median, standard deviation, variance, average)
of the image.

IV.  SECTION III

a) Image processing algorithms

Algorithm1 Histogram equalization algorithm
is used for improving the constrastion of the image.
Usually it increases the constrast of images, especially



done when the usable image data is represented by
contrast values which are close. Through this
adjustment of intensities it can be better distributed on
the histogram. It allows the lower local area contrast to
gain a higher contrast. It can be accomplished by
effectively spreading the most frequent intensity
values. It improves the better visualization
of bone structure  inx-ray images, and also
in photographs. It often produces unrealistic effects in
photographs which are very useful for scientific
images like thermal. X-ray or satellite images. It even
produces the undesirable effects of images with
low depth in color.

Consider a simple grayscale image {D} and
let pj be the number of occurrences of gray level /.

Ks() =K(d=)) = P/P, 0<=j<M

M being the total number of gray levels in the
image,P being the total number of pixels in the image,
and K,4(j) being in fact the image's histogram for pixel
value |, normalized to [0,1].cumulative distribution
function corresponding to K, as

|
hfig() =2 Kq(v),
v=0
hfis(j)= jC
s=T(d)= hfiy(d)
s' = s.(max{d} - min{d}) + min{x})

Algorithm 2 An image deblurring algorithm
was proposed by Richardson—-Lucy deconvolution

U5 dit
m
HO =0 S u/b, d
b, :zd” ti(g)
j
p(xy) ={1,q(xy) >q';0,qxy) =q
qxy) = {a, pxy) =0;b,qlxy) =1
V.  SECTION IV

1

Several important relationships between pixels
is shown here. An image is denoted by f(x,y)

a) Neighbor of a pixel

A pixel p at co-ordiantes(x,y) has four
horizontal and vertical neighbors whose co ordinates
are given by (x+1,y), (x-1,y),(x,y+1)(x,y-1)

This set of pixels called the four neighbours of
p is denoted by N,(p). each pixel is a unique distance
form (x,y) and some of the neighbours of p lie outside
the digital image if(x,y) is on the border of the image.

The four diagonal neighbors of p have co
ordinates(x+1, y+1), (x+1,y-1),(x-1,y+1),(x-1,y-1) and
are denoted by Np(p). These points, together with the
four neighbors, are called the eight neighbors of p,
denoted by Ng(p). As before, some of the points in
Np(p) and Ng(p) fall outside the image if (x,y) is on the
border of the image.

b) Adjacency of the pixel
4-adjacency: Two pixels p and g with values
from v are 4-adjacent if g is in the set N,(p)
8-adjacency: two pixels p and g with values
from v are 8-adjacent if g is in the set Ng(p)
M-adjacency: two pixels p and g with values
from v are m-adjacent if
1. Qisin Ny(P) or
2. Q is in Np(p) and the set N,(p) NN,(q) has no
pixels whose values are from v.

c) Distance measure

For pixels p,g and z with co ordinates
(xy)(s,t)(v,w) respectively, D is a distance function are
metric if
1. D(p,g)>=0(D(p,a)=01if p=0),
2. D(p,q)=D(q,p), and
3. D(p.2)<=D(p,q)+D(q.2)

Distance between p and q is defined as

De(p,q) = [(x-8)7+ (y-1)"
d) Intensity of the pixels

1. Declare two files conside f1 and f2

2. Open the file f1; Input, the image file in the bin
folder Open the file f2

3. Imgshow(‘cameraman.tif’)

4. Imgread(‘cameraman.tif’)

Here the output is the matrix form of the image.

0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000123680413107202089
8793466913157041310720131907212367640123734420898
7292020898793521208987934620898792112089879275012
3813612381240000000000010000000000000000000000000
0012370122089898049123705212454124124539612451841
2370762089898547123705212453960160013226881237144
2147156514256123710420888048391322688123714412376
5612388841239140002562561238248200928698712520123
7144012388842561065568196610327684458758589832720
9068519809830541114128124520213762761507350163842
4176949819005722031646216272022937942424868255594
2268701628180902949164308023832113123342386347346
0360453437356083866682399775641288304259904439097
8452205246531264784200491527450463485177422530849
6543957055706445701718583279259638666094940622601
44259936439097845220524653126478420
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VI. SECTION YV

a) Conversion and compression fechniques

Converting a color image to grayscale image:
If each color pixel is described by a triple (R, G, B) of
intensities for red, green, and blue

Lightness: this method averages the most
prominent and least prominent colors: (max(R, G, B) +
min(R, G, B)) / 2.

Average: this method simply averages the
values: (R + G + B) /3.

Luminosity:  this method is a more
sophisticated version of the average method. It also
averages the values, but it forms a weighted average
to account for human perception. We're more sensitive
to green than other colors, so green is weighted most
heavily. The formula for luminosity is 0.21 R + 0.71 G
+ 0.07 B.

Compression: it reduce the number of bits
which are used to represent the coded image. Further
it can be stored in original format. Two different kinds of
compression we can see:

Lossy compression: A lossy compression
involves a loss of information compared to the original
image. So the image that has been reconstructed is
not original once it has been compressed.

Lossless compression. a lossless
compression does not involve a loss of information
and the reconstructed image is original one even after
the compression.

Compression can be explained by Huffman coding.

Algorithm:

1. Firstly, search for the two nodes which has low
frequency and which are not assigned to the
parent node.

2. Join these two nodes together to a new interior
node.

3. Add both frequencies and assign this value to the
new interior node

Consider an example:

Symbol Frequency  Code total
Length Length
A 24 0 1 24
B 12 100 3 36
C 10 101 3 30
D 8 110 3 24
E 8 11 3 24

Before compression 186 bit
After compression 136 bit

VII.  CONCLUSION

This paper deals with types of images and
how the images are represented in a digitized form
and also the types of image formats and their
significances. Image  processing  techniques,
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algorithms and also compression method have been
explained.



	Analysis on Images & Image Processing
	I. Introduction
	II. Image processing
	III. Image processing principles
	IV. Section iii
	a) Image processing algorithms

	V. Section iv
	a) Neighbor of a pixel
	b) Adjacency of the pixel
	c) Distance measure
	d) Intensity of the pixels

	VI. Section v
	a) Conversion and compression techniques

	VII. Conclusion

