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Abstract

Image processing is a method for analysing and
simulating an image in a computer system once it has
been converted to digital form. Even more importantly,
it improves the image's quality and makes it easier to
search across a complex network. In this system, a
complicated network with an unweighted graph and
undirected linkages was studied and found using a
visual search method. A graph is a collection of nodes
and linkages in a larger network. Using the EIP
approach, the information of images is targeted and
evaluated in this network. Images are segmented using
the image segmentation technigue, which divides the
image into smaller parts. The intricate network can be
viewed via the prism of each sub-element. Each node or
window can be found using a graphic search method
after segmentation. In an image detection, the goal is to
locate and recognise the subject. It's possible to compute
the images' performance after they've been detected. The
4x4, 8x8 and 16x16 matrices in this three matrices have
been used for performance. In comparison to 4x4 and
16x16 matrix, the 8x8 matrix is superior in terms of
execution speed, window count, and accuracy. This
system uses a revolutionary technigue, thus the image is
examined and identified using a complicated network
and a graphic search algorithm on the basis of this
approach (GSA).
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INTRODUCTION

In the system, image processing is utilised to evaluate
and simulate an image by converting it into digital form.
It's a quick and easy way to find an image utilising a
network of complex nodes and a graphic search
algorithm. A graph, which is a collection of nodes and
links, represents a complex network.

After the picture segmentation is complete and a
network is created, an image is generated. All of these
nodes are categorised by the position and strength of
each component in this system.
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There are only three characteristics used to classify
these nodes: red, green, and blue colour entropy. In this
process, the image is broken down into smaller
components, and each node is treated as a window.
Entropy, Intensity, and Position are the three metrics
that each node is analysing. Once the EIP technique has
been calculated and the joint adjacent matrices have
been made, these three methods are utilised to multiply
each other.

The entropy, intensity, and position parameters in the
EIP technique describe how the image changes. When
an image is identified, entropy and intensity work
together to calculate the average intensity of each pixel
across all windows. Once the photographs have been
found, the next step is to identify the specific location of
the images. This EIP method's primary objective is to
quickly search and eliminate any photos that contain any
undesirable pixels.

A. Image Processing
There is nothing more to an image than a picture
element known as a pixel, which is how images are
represented. In digital data, images are always
accessible. Computer programmes and algorithms
represent digital images and conduct image processing
on them. Matrix of width and height is the format used
to hold the dimensions of an image's pixels. These
pixels are made up of a black value of 0 and a white
value of 255, as well as grey values ranging from 0 to
255 and other hues. Different digital image formats,
such as png and jpg, make up digital images. It is a
digital transformation of the image, and it also performs
some kind of action. A two-dimensional signal is used
in this technique. As easy as reading bar coded tags or
as subtle as identifying a person by their face, image
analysis can be as simple or as complex as the user
desires.

1) Image process is done in the following steps

a) Step 1: upload the image with the optical scanner
by photography.

b) Step 2: Analysing and manipulating the image that
has information compression and image analysing
and recognizing patterns are not human eye like
satellite photos.
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c) Step 3: The last step is within result will be
modified image or report that is supported in an
image analysis.

2) Purposes

a) Visualization: Capture those objects are not visible
human eyes.

b) Image sharpening and restoration:
images.

c) Image retrieval: Image retrieving includes color,
texture and shape in images. Supported these
contents the images are retrieved from the
information images.

d) Patterns for measurement:
images are measured.

e) Image Recognition:
images.

3) Real Time Applications

a) Remote sensing: In this approach is capturing the
images for world surface using in sensors. These
photos area unit measure processed by transmission
into the world station, techniques was not to
interrupt the objects and regions area unit measure
utilized on top of things, town management,
resource mobilization, agricultural production
observation. 4) Advantages and Disadvantages of
Image Processing a) Advantages

i)  Remove noises.

ii) Correct image density and distinction.

iii) Helps to simply store and retrieve in computers.

iv) Image is often created obtainable in any desired
formats like black and white, negative image. b)
Disadvantages

i) Initial value is high relying upon the system. ii)

Once the system is broken the image are going
to be lost.

Form higher

The various objects in

Identifying the objects in

B. Image Segmentatlon

Image segmentation is a technique for splitting an image
into smaller, more manageable pieces. Because it is
inefficient to process the entire image for applications
like compression and object recognition, it is also
referred to as "segments." The primary purpose of
segmentation is to reduce the complexity of an image so
that it may be more easily understood and improved
upon. The start of the photo analysis is critical in this
procedure. In this method, an image is divided into
smaller subimages, each of which has the same set of
possibilities. Segmentation yields a collection of chunks
of the image that can be used to extract a significant
portion of the data contained therein. Every pixel in a
region has a common property, such as colour, intensity,
or texture, that is relevant to that region. It is thought
that adjacent locations are completely different, but they
share a relevant characteristic.
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C. Dataset and Pre-processing

This system uses the BSDS300 dataset. This set includes
all of the photos' grayscale and colour segmentations.
Two sets of photographs are available: the main
collection of 200 images and a check set of 100 images
in various sizes. The collection includes both colour and
grayscale photos. As a result, it provides information on
which to base future detection systems. Because these
images are matched in the pre-processing procedure, the
dimensions of the output image may be sent to the node
with ease. Figure 1.1 shows an image from this dataset
that was used to design the proposed approach. There
are numerous fictitious regions depicted in this picture.
Shapes in the image are divided into horizontal lines,
vertical lines, roadways, and curves while calculating.

Figure 1: Input colour |magefrom Brodatz texture
dataset.

The pre-processing compares these photos in order to
split the output image's size by the window's
dimensions.. A Brodatz texture dataset image, shown in
Figure 1.1, was utilised to build the method described
here. There are a lot of large areas in this picture.

D. Shannon Entropy
In this entropy method works to deal with the minimum
variety of bits required to code a string of symbols,
supported the frequency of the symbols.
n

H (A) = -3 pi log2 pi i=0
Where pi is the probability of a given symbol, to
calculate log2 from another log base (e.g., log 10 or log
e):
Log2 (n) =log b (n)/log b (2)
The range of bits is per image is num Bits= [H(X)].
Applied scientist entropy provides an edge for the
compression which will be designed by the data
illustration compression step.

E. Problem Statement

To improve image processing, this system uses a
graphic search algorithm and a novel approach based on
complex network analysis. The system also uses image
processing and complex network segmentation to
enhance the overall search experience for users. The
user should be able to find the photographs quickly and
without any mistakes.
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In some circumstances, a little portion of an image can
be used to search for an entire image, even if the image
itself is vast. Images may be easily identified and
analysed using the image search concept.

Il. COMPLEX NETWORK AND GRAPHIC
SEARCH ALGORITHM

A. Complex Network A complex network is one that
has topological possibilities that aren't present in simpler
networks. For example, advanced networks may be a
fresh and dynamic study domain that motivates the
majority of real-world networks, such as computer
networks, technology and social networking.

B. A graph is a collection of nodes and links in an
advanced network. Finally, once the image
segmentation is complete, like in the study by L. Every
node can be a component, and each node is assigned to a
certain component based on its position and intensity.
The node is represented in each window after picture
segmentation. Adjacent cells are linked together by
edges.

Figure 2.: Edges connecting adjacent nodes

Multiple attributes, such as the average degree, the
shortest path, and the area of a typical network, are used
to analyse a complex network.

The family network is an example of a non-directed
network, because if A is related to B, then B must be
related to A. Because there can be connections from
page A to page B, but not from page B to page A as
depicted in the diagram, the defined www network is a
directed network.

O—0

Directed network Non-directed network

Figure 3. Directed and Non- directed Network

1) Vertex Degree: It is the number of vertices
connecting to this network that determines vertex Xx's
degree. At most, a node in the network has a degree of
eight. Intensity correlations between nodes are measured
at the highest degree.
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2) Patterns: patterns are a design of networks, but they
are only a minor portion of the network's overall
structure. Figure 3. shows the pattern's activity, which is
a measure of how often it appears in the network.

B. Graphic Search Algorithm

1) Graph:To put it another way, a graph is a network of
connected items. Edges or links are the vertices'
connections to each other. There are two types of
graphs: directed and undirected.Undirected graphs and
directed graphs are both possible. Figure 4 illustrates the
difference between a weighted graph and an unweighted
graph.

To illustrate the G's number of nodes and linkages, two
nodes u and v can be taken from the graph, which shows
the number of nodes and links. If a node v is not visited
but is connected to a visited node u via an edge (u; v),
then v is in the frontier.FI

A: Undirected Graph

§

C Weighted Graph

D: Usweighted Graph

Figure 4.Undirected and directed graph, Weighted and
UWeighted graph

To illustrate the G's number of nodes and linkages, two
nodes u and v can be taken from the graph, which shows
the number of nodes and links. If a node v is not visited
but is connected to a visited node u via an edge (u; v),
then v is in the frontier.

2) Steps

a) Step 1: This algorithm specifies in way to search
through the nodes of a graph.

b) Step 2: It will start the source node and keep
searching until find the target node.

c) Step 3: The frontier consists of nodes that | have
seen but have not explored yet.

d) Step 4: Each step, takes a node off the frontier, and
adds its neighbours to the frontier.
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Figure 2.4 depicts how the graph is started at the first
visited node and the first node in the adjacency list is
set. Each node is entered one at a time and then
compared to an adjacency list to see if it has been visited
before. If they haven't, then this method is conducted
with the entry as the first one and the node is moved on
to the next one. Once the whole graph has been
discovered, this process will be repeated indefinitely.

Objectives of the Study

1) To select the captured input images. For images to be
detected, a specific amount of time must elapse.

2) In this system of the image starts with segmentation
process and it is done in grey and RGB way.

’ Visit the first node of the graph ]

l

v
l Put the first entry in the node of adjacency list l

Atthe last of the
adjacency list

No

Performthis
algorithm with the
Has the node already ot 23
1 node because the

been visited?

firstone

No

Yes

}\
Figure 5. Flow chart for graphic search Algorithm

— Pass on the next node on the adjacency list

3) Graphic search method is used to analyse and detect
images on the basis of a complicated network.

A unique approach Image processing based on
complicated network The entire process may be broken
down into three simple parts using Graphic Search:
image segmentation, search of selected photos, and
precise calculation. Graphic Search. Image size is
400x400, window size is 8, and the total number of
windows is 2500 on this system. Each window is
recognised in the EIP approach and generates a matrix
for entropy, intensity, and position, combining all three
ways using the joint adjacent matrix, then detecting the
specific windows and measure the complex network
analysis. As shown in the figure 5, the initial step is to
select the input image then start the image segmentation.

Once completing the segmentation, the next stage is
searching the image. A notice stating that no image
could be located is displayed in the fourth stage if the
image is accessible. Detection of the complicated
network in the selected image segment is the fifth phase
in the process.

In this flowchart, take the selected part splitting that part
and each component is identified using the graphic
search algorithm and search the position of the selected
image, calculate the accuracy of that image. The final
step is to calculate the accuracy of the input image and
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the output image in order to match the original image
and the selected image.

IV. DESIGN AND IMPLEMENTATION
A. Design

The BSDS300 dataset, which consists of 300 photos, is
used in this design. In this system is used 8x8 matrices
and each window size are 8 and image size is 400x400.
The next step is to do image segmentation and then use
the EIP algorithm. Once each node has been identified
and examined, perform the image search illustrated in
figure 6.

Dataset

I Read Input Image |
¥

I Image Segmentation I
.

[ Apply the EIP Method ]

-
Detect and analysed each windows
or nodes

v

No

Image not found

es

I Image is found and displays theimage I

I Calculatethe performance ofthatimage l

I Display the execution time |

Figure 6. Shows Data Flow Diagram process

Figure 6.1 depicts the following: To begin the picture
segmentation procedure, read the image from the dataset
first. Sub-images are defined in the image segmentation
process. Second, after the image segmentation is
finished. Using the EIP approach to identify and analyse
all windows. The entropy, intensity, and position
parameters of the EIP technique characterise the image's
variation. To begin with, an image is analysed and
detected to help guide the creation of a network.

Once the image network has been designed and
detected, the next stage is to design the network for the
image. Search the photographs using a sophisticated
network and a graphic search algorithm in the fourth
step. If the image you're looking for is on the dataset,
you can show the message "Image found," otherwise,
you can't show the message "Image not found.” It is now
time to compute performance if the image is found or go
back to the initial stage.
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B. Scope of Application

The primary objective of this project is to find
photographs quickly and easily utilising a sophisticated
network and a graphic search algorithm. The
photographs can also be reduced in size by removing the
extraneous pixels, which makes it easier to simply
display the selected image. Implementation

In this approach, you may pick and choose which of the
collected photographs you want to use as input. It must
be able to detect images at a certain point in time.

1)In the first step of the picture segmentation process,
the image is divided into methods Gray and RGB
colour.

2) Select the input image and begin the image
segmentation. When the picture segmentation is
complete, the selected image is matched and the
message is displayed if it is found, else the message is
displayed.

When the picture segmentation is complete, the selected
image is matched and the message is displayed if it is
found, else the message is displayed. You'll need to
search for the selected image part, exactly where it's
shown, and locate it in its original form.

4) Locate the cropped image and use a graphic search
algorithm to apply the complex network that divides the
cropped image and determine the correctness of the
cropped image's input and output.

Listed below are a few of the test cases |'ve come
across.

C. Test Cases

There are 100000 windows in this 44 matrix, therefore
the input image is 400 by 4, and the window size is 8. It
takes a long time and a lot of precision to search for a
certain part of an image, as illustrated in figure 6.2, but
it's worth it in the long run because of the accuracy and
the time.

2) Case 2:When the input image has a size of 400 pixels
and the number of windows in the 88 matrix is 8, the
resultant total of 2500 is the case in case number 2. The
accuracy of the image is 95.4839 percent, and the total
execution time is 4.999 seconds, which is shorter time
and more accuracy than the 44 and 1616 window sizes
given in figure 6.3. Figure 6.3: Accuracy of image
95.4839 percent.

The figure 7. demonstrates that Train Single Image
method, first select the image and after selecting image
then start the image segmentation process. Once the
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segmentation has been completed, a notification
indicating that the process has been completed will be
displayed.

—— —_—

Figure 7 Train Single image

V. RESULTS AND PERFORMANCE NALYSIS

1) Train Single Image: The figure 7.2 demonstrates
that Train Single Image method, first select the image
and after selecting image then start the image
segmentation process. Once the segmentation has been
completed, a notification indicating that the process has
been completed will be displayed.

2) Train Multiple Images: The Train Multiple Images
procedure is seen in figure 7.3. This step is carried out
throughout the segmentation process. In this procedure,
the process of segmentation is Kicked off immediately
upon the storage of any image in the dataset, regardless
of what kind of image it is. As soon as you finish the
segmentation process and the notification appears, you
will know that all of the photographs have been
segmented and the process has been finished.

A. Performance Analysis

In this particular instance, provide an explanation for the
performance analysis of the results. Table 1 presents the
results of testing on 4x4 matrices. Although the testing
takes longer and requires more window sizes, the results
are more accurate. In matrices of size 8 by 8, the process
takes less time and requires smaller window widths to
achieve the same level of precision. When working with
matrices of size 16 by 16, the process takes significantly
more time and requires a greater number of window
sizes. In light of this, it should be clear why matrices
with dimensions of 8 by 8 are preferable than those of 4
by 4 and 16 by 16.

Image size Accuracy Executiontime | Windows

4x4 98.1139% 21.437 sec 100000

8x8 95.4839% 4.995 sec 2500

T6x16 59.7%5%% TS N s

Tablel: Performance Analysis for different image
window sizes
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4x4  8x8
16x16

Figure 8 Graph of different image window sizes

1) Graph illustrating the relative efficacy of a number of
various image window sizes Figure 8 provides a visual
representation in the form of a graph of photos of varied
sizes. The pixel values are distributed consistently
across the entirety of the image. This graph depicts how
the different picture window widths effect not just the
amount of time required to finish an operation but also
its overall efficiency.

The above figure 8 demonstrates that the 4x4, 8x8, and
16x16 matrices in these three matrices, the 8x8 matrices
is good because it takes less time and less window
widths are 2500; in comparison, the 4x4 and 16x16
matrices will receive high accuracy.

VI. CONCLUSION

A design strategy for the image search process is
described in this system. The image search process
primarily consists of image analysis, detection, and
image segmentation utilising a graphic search algorithm.
In this system, a visual search algorithm has been
implemented in the complicated network that has been
analysed and recognised. This network has an
unweighted graph, and its linkages are not directed in
any particular direction. Using an image segmentation
technique, the input image is partitioned or divided into
subelements, which are referred to as segments.
Following the application of the segmentation
technique, GSA was used to locate each node based on
the complicated network. Following the detection of the
image, the performance of the image was then
determined. Entropy has been introduced into the
performance of this system; the parameters intensity and
position (EIP) are used to define variance in the image.
The performance of the image has been taken using the
matrices of 4x4, 8x8, and 16x16, and as a result of these
three matrices, the 8x8 matrix is outstanding because it
takes the windows are 2500 and less execution time, and
its accuracy is good in comparison to the 4x4 and 16x16
matrices. As a result, the method that involves analysing
an image and detecting it based on a complicated
network by employing a visual search algorithm.
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