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ABSTRACT

Image fragmentation into non-overlapping areas where the boundaries contribute significantly in the utilization of the image
in many areas of study like medical, imaging, and military technology. Curvelet transform method is used here due to its
great possibilities and many advantages in preserving the borders of the image and its edges, in addition to its ability to
capture information for these borders or soft edges in the image which helps draw the geography of territory and borders
that contradict each other but within the limits of the overall picture. This research suggests the use of a normalized cut
algorithm, which depends on fragmenting the selected image that was selected and converted using curvelet transform This
provides a clear definition of the edges in the image and is cut into a number of sections required after calculating the
eigenvalue and eigenvector by divide The image to several sections required, the section to be studied in detail after being
partially deducted from the original image identified and distinguished by the proposed algorithm the image which can give
high-quality discrimination and accuracy, which is intended to this conclusion.

Keywords: Curvelet Transform, Image Segmentation, Normalized Cut Algorithm, Edge Detection, Digital Image
Processing

Introduction

The digital image is used in many fields of science for the purpose of clarification, approximation, and distinction. Digital image
management in the computer is based on a two-dimensional array and is represented by (0 and 255). Each digital image consists of a
number of points called (pixel) The smallest unit of the image. and since each image is based on a matrix that contains rows and columns.
The more the number of points increases the clearer the image becomes the digital image can be divided into:

1. Binary Image: An image that contains only black and white colors and each pixel carries either a zero or one.

2. Grayscale image: It consists of black and white color with the gradient process of gray colors, and its intensity is represented
by numbers from 0 to 255.

3. Color Images: digital images that support colors by assigning three boxes to each pixel to determine the intensity of the three
primary colors (red, green and blue).

processing digital image focuses on understand, recognize and distinguish the features of the digital image that are useful in many fields
to identify the shapes and patterns that help in many areas of life, especially medical, robot control, as well as military fields.
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One of the most common ways to process digital images is to cut them into multiple parts that contradict one another within the limits
of the overall image to study each part separately and understand the details it contains [1].

Gital photo cutting

Cutting the Image has become one of the important and widely used field of broad application in recent years. Segmentation of important
information of the digital image into a number of non-overlapping areas that contradict one another within the limits of the overall
image. Image segmentation is of great importance in many areas of digital image processing, signaling, and computer vision.
Segmentation is the process of separating an image into homogeneous regions and defining them or finding its external features. There
are three criteria to evaluate a particular fragmentation method [2]:

a. accuracy and reproducibility
b. Quality: consistent with the truth
c. Efficiency: The time required to complete the cutting process.

The fragmentation is based on dividing the image into areas that represent objects or areas of meaning in the image, which can be for
example, people, cars, buildings or the sky. it has two goals:

1. The first goal is to cut the image into multiple parts so it will be possible to analyze the smallest detail.
2. The second objective is to represent it in a more efficient way.

The regions extracted from the fragmentation must be uniform with respect to some interchangeable characteristics such as color and
density, and the regions adjacent to each other must be different with respect to these characteristics, that is, they differ from each other,
but within the limits of the overall picture [3].

Research aim

This study is proposing to cut the image and discover its internal features and various details by adopting the curvelet transform field
which gives a clear edge definition of the image higher than any other filter such as (Sobel, canny, Jacobi). And an eigenvector for the
selected image, for which a curvelet transform was calculated, and the results extracted from the images were studied after the cut parts
were dropped on the original image to enlarge it and view its details. for the fragmentation purpose, the nature cut algorithm has been
used through the calculation the eigenvector and eigenvalue of the image that its curvelet transform was calculated.

Curvelet transform

It is a technique that represents images with a number of edges and curves better than other wavelet transformations.
As the length and width of the Curvelet can be obtained through the equation (1). [5].

Width = (length) 2......... 1

As the curvelet transformation divides the image frequencies into dyadic coronae which are divided into sub-sections as show in Figure
1 [4].

Figure 1. dyadic coronae

Since the discrete curvelet transform is implemented using the wrapping algorithm, where the k curvelet transform parameters are
defined for each scale and angle in the Fourier transform the field by the formula (2) [4]:
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Ck (1,0) = 2-3k/4 R2-k r) AQ2 (k/2) 2 ] .0) .... 2

When Ck is the number of images produced depending on the radius (radial(R) and the angle A.

Related business

Image segmentation is defined as dividing images into disjointed groups with similar features that depend on density, homogeneity, or
image features. Image cropping [8].

Currently, the image Fragmentation based on the graph (grah cuts). It is considered one of the effective tools for dividing the image
under the assumption of homogeneity between the pixels and the adjacent pixels. The image is converted into undirected graphs based
on the weights of the edge between the points of the image. The aim of this process is to divide while preserving some of the spatial
structure of the image itself [10][9].

Ralized cut algorithm
The following are the steps of the natural fragmentation algorithm adopted in the research Figure (2) [2]:

1. Enter the image input from the Curvelet transformation and then calculate the weight graph of the plot G(V,E) using equation

G3):

-IF@-FI3 -X@)-x)13
a2 . i ]
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0 other wise

It may extend
X(i) is the spatial position of the point i, r which is equal to the largest possible distance between i and j in the segment.
F(i) represents the property vector and is defined as:
F(i)=1 the point of intersection of the sums.
F(1)=I(i) Density value of the intersection of the gray image.
where F(i) = [|I * 1], ...., [I * fn|] represents the DOOG filters in different directions.
The weights were shown on the edges by tying each two knots, depending on the similarity between them.
2. Calculating the eigenvalue, the following formula was adopted:

X—IN =0

Where

X: square matrix

LEgien value
¥ : Identity matrix

3. Use the second smallest value of the eigen to split the diagram into two parts.
4. Determine whether the current part is divided into other parts or remains as it is.

5. The proposed algorithm in the research

The steps involved in the study for digital image fragmentation:
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— Input the digital image after it is converted to gray form.

— Input the required number of clips S to cut the image into.

— Calculate the edges of the image using a curvelet transformation.

— Apply the naturalize cut algorithm after calculating the eigenvalue and eigenvector of the image.

—  Configure the required clips in which the number of clips is determined by entering it in advance (S).

— Choosing the desired clip if it is done by entering it manually after watching the clips and selecting the required clip from
them.

—  Drop the selected clip on the original image for the purpose of enlarging the required clip.

Input image |
and no.of seg.

Calculate edge for image using curvelet transform

I

calculate eigen value and eigen
vector vecvector

U

Great segment section

J

Select segment

]

Projection the section

¢

Print
section

Figure 2. The proposed algorithms

—  View the resulting image.

An applied example of the proposed algorithm

In this research, the curvelet transformation was applied to the selected image to calculate its edges after it was converted to gray as in
Figure (3).

i = e
Figure 3. The original image
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Through Figure (4), which shows the images resulting from the application of the curvelet transformation algorithm to the selected
image from the curvelet transformation, it represents three levels of the image resulting from the transformation.

Figure 4. Applied curvelet transform

And through figure (5, a) which shows the eigen value and figure (5, b) which represents the number of sections of the selected image,
in which the image was cut into five selected segments in detail.

Figure 5. a. eigen value, b. iamge segment

Figure (6) represents the selection of the required clip and its projection onto the entered image for the purpose of enlarging it and
studying its details more precisely, As all five clips were selected and dropped on the original image. Figure (6) Projecting the clips
onto the original image.

Figure 6. Projection the section in image
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Through Figure (7), a group of various images of various shapes (BMP, JPg, png) with a size of 256 * 256 were cut. The images in
Figure (7.a) represent the original BMP image and cut it into 10 pieces, while the image b. The Jpeg image is cut into 15 pieces, while
the c is the PNG image is cut into 20 pieces.

Figure 7. a image seg 10 pieces, b. image seg 15 pieces, c. image seg 20 pieces.

Comparison between proposed algorithm and wavelet transform method

To show the feasibility of the proposed method in this research, a comparison was made between the results in the case of using the
curvelet cutting algorithm and using the wavelet transform. The results showed the feasibility of using the curvelet transform method
as in the figure (8), since the the Figure (8.a) is observed in the original image, and after applying the proposed algorithm in the figure
(8.b 1,2,), we notice that it has been classified into five regions while preserving the interconnected regions that fall within the same
object, while We notice from the figure (8.c 1,2) that some of the spokes were separated from each other, which were located in another
object.

e e

a. original

c. 1.wavelet transform 2.eigen

Figure 8. Compare the propose and wavelet transform value.
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Conclusion

According to the results, it can be noted that adopting a curvelet transform to obtain the edges of the image, which gave a clear definition
and high stability in preserving the edges of the image, is better than other filters (Sobel, canny, Jacobi) in particular its dealing with
soft edges, as it was adopted by many researchers With medical photos, aerial photos, and military photos, The adoption of the selected
image from this to change and its insertion on the naturalize cut algorithm provided stability for good fragmentation of the selected
image into a number of selected segments this reduced the time required to cut the image which is set into a detailed study after selection
whose details can be studied in detail after the segment required to be studied is selected.

Cut and fragment image processing into areas and borders that are not overlapping and intertwined with each other greatly contributes
positively in many medical, photographic, and military fields. In the present paper, a method based on the curvelet transformation is
proposed to be due to its great capabilities and advantages in preserving the borders and edges of the image. In addition to that this
model has the ability to capture information for borders or smooth edges in the image in order to delineate the geography of a region
and borders that differ from one another, but within the limits of the overall image. The research suggests using the normalized cut
algorithm, which depends on cutting the selected image and transformed by adopting a curvelet transform, this gives a clear
identification of the edges in the image and it is cut into a number of required segments after calculating the eigenvalue and eigenvector
through which the segmentation is done into several required segments. The segment to be studied in detail after being partially deducted
from the original image can be distinguished by the proposed algorithm that can provide high-quality and accurate distinctions.
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