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ABSTRACT:

This kind of image processing has applications across a wide range of fields, from biomedicine and security
to satellite and personal imaging and medicine. Numerous image processing methods are available for use in
fracture diagnosis. These include image enhancement, feature segmentation, and feature excitation. In this
research, we use cutting-edge edge detection methods to round out the segmentation procedure. The bone
scan is analyzed using this ingenious method. The fundamental objective of this research is to create a
MATLAB-based image processing system for identifying bone breaks. The suggested method consists of
three main steps: preprocessing, segmentation, and identification of fractures. This article employs the
Hough Transform technique for line identification inline-image during the feature excitation phase. The
system's primary focus is feature extraction. The experimental evidence shows that the proposed strategy
works and is accurate.

Keywords: Image Processing, Biomedical Application, Fracture Identification, Hough Transform, Canny
Edge Detection.

1. INTRODUCTION commonly used due to its low cost, quick speed,
Bone fractures are quite common, and the and widespread availability.
occurrence of new fractures is on the rise, Although ~ X-ray imaging offers  several
especially in industrialized countries. Bone advantages, such as speed, low cost, widespread
fractures can be caused by anything from lack of availability, and few limitations, the images
bone density to trauma to an underlying medical produced by CT and MRI scans of the internal
condition. A timely and accurate diagnosis is organs are of greater quality. In addition, an X-ray
crucial to the success of treatment, so achieving image of sufficient quality can diagnose a
this goal is crucial. Putting too much faith in shattered bone.
human expertise in this vital area has led to > This approach was inspired by the idea that
catastrophic errors. That's why it's thrilling to doctors should spend less time on paperwork
think about developing an automatic identification and more time with patients.
system. In this investigation, MATLAB will be > If hundreds or thousands of X-rays need to be
used to look for evidence of bone fractures in X- manually examined for fractures, this will help
ray images. doctors make fewer mistakes.

The lower long bone is the second biggest bone in
the human body. The lower leg is made up of the
tibia and the fibula. The fibula, in contrast to the
tibia, is a smaller and more delicate structure. The
tibia plays a crucial role in supporting the body,
although it is frequently broken. Figure (1) depicts
a normal bone specimen.

Among the four modalities (X-ray, CT, MRI,
Ultrasound), X-ray diagnostic is the most
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Fig 1: the lower leg bone
Conducting an inspection by hand requires
significant time and energy. In the midst of
normal-looking images, a radiologist may fail to
see a fragmented one due to fatigue. In the midst
of normal-looking images, a radiologist may fail
to see a fragmented one due to fatigue.
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Fig 2: Two mains parts of leg (fibula, tibia)

2. METHODOLOGY

All aspects of working with images, from
preprocessing to segmentation to segmentation
with fracture detection, are discussed.Our process
is depicted as a flowchart in Fig. 3. Image
Processing  That  Requires  Segmentation
Reflections on the Subject of Crack Detection
System flow diagram
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Input image:
The process of embedding a picture has been
outlined below.

Fig: 3. Original image
I=imread(* filename. filetype)
EX: imread(‘bone.jpg)

3. PROCESSING
Here, we put into practice the method that
enhances the X-beam picture of AN data so that
it can be presented in the next phase of the
suggested framework. This project's picture
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enhancement method is based on three pillars:

noise reduction, brightness changes, and color
adjustments. The music is jarring and distracting,
and it has nothing to do with the movie at all.
Noise comes in a wide variety of forms, each
with its own quirks. X-ray picture noise often has
a Gaussian shape. The finder and electrical
components of a scanner or camera are usually to
blame for this form of ambient noise. When
noise is diminished, the framework uses a
Gaussian channel to further refine the image.
Gaussian smoothing can be used to remove noise
from a steady stream. The smoothing level is
intrinsically linked to the value used to define a
Gaussian channel. Both the smoothness and
dispersion of the Gaussian channel increase with
higher values. After an initial classification, the
approach then adjusts the image's contrast and
brightness to focus on the right object or
skeleton. Preparing the equilibrated image in
grayscale requires fewer calculations and less
time.

Fig: 4

I. Sobel Edge Detection

Segmentation:
The capacity to divide pictures in order to erase
information from them is a huge technological
leap forward. It is now hip to structure visual
information as a web of linked pixel layouts. The
key objective of the strategy of division is to
amass more data in the sphere of energy for a
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picture that aids in understanding the thing

scenario. The region approach, the limit method,
and the edge method are the three most effective
ways to represent a partition. The work uses an
edge-based division method that is suitable for
skeletal images and dynamic in nature. In order
to determine where something begins and ends,
edge identification is sometimes required in
computer programs that use images for other
reasons. How the significance of the image has
evolved over time is an important factor to take
into account. Some of the edge identifiers we
evaluate and contrast include Sobel, Prewitt,
Robert, and Clever marker. Based on these first
results, it appears that Canny the Chairman is a
more potential frontrunner than its rivals. Edge
cutoff points are uneven and don't show the
enormous data because most Sobel and Prewitt
edge markers lost the large structure. Robert's
edge identifier reports that the image's pixels are
noisy and that its edges aren't sharp and clear. In
this case, we use the Canny method to create a
novel viewpoint on skeletal anatomy.

Fig:: 5
ii. Prewitt Edge Detection
Canny Edge Detection:
The Clever edge operator has been proved to be
the most effective operator for edge detection in
experiments. In both static and fast-moving
pictures, it can pick out even the smallest of edge
differences. Here, we employ a complex method
that is both noise-tolerant and edge-aware. When
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talking about methods for locating various sorts

of edges in photos, the term “smart edge
detection™ is often used. Mathematicians create a
filter to smooth out the image they started with.
The visual quality improved as a result. The 64k
edge pixels are what you want to get back.
iii. Canny edge detection
Fracture detection:
After a breakdown has been identified, the
strategies can fix it. The image's inherent straight
lines could serve as a jumping off point for
further analysis. The analysis of these peaks then
reveals whether or not a break exists in the
image. If the picture is broken, you can tell by
looking at the straight lines. Hough
transformation is then used to pull out the most
important details of the complementary image
following the processing and partitioning of the
data picture. As an element extraction method,
the Hough transform looks to prove beyond a
reasonable doubt the presence of straight lines,
shapes, and curves inside a picture. The input can
be a parallel image. Its purpose here is to draw
attention to a certain line inside the image. The
address of a line can be used as a unique
identifier, as in

r=xcosd +ysind
Here, x and y are constants, while Distance and
Angle are the measured and calculated distances
along the perpendicular to the test line from the
origin and the equidistant point, respectively. In
the illustration, a single line represents a single
parameter value. This means that the parameter
space that each pixel of visual data represents
now bears our unique imprint. Each new
parameter point is recorded in the corresponding
collector cell as a candidate for a new line. Then,
a line partition in the picture space is solved
using the parameter distributions produced by the
chosen cell. The precision of line detection is
subject on the requirements established by the
collector.
LINE DETECTION:
The computer finds the fracture line in the image
by looking for parallel lines in order to pinpoint
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the position of the bone. Each edge guide point

has been calibrated to correspond to a straight
line. In this research, we found that the smallest
line length for which we could allow the system
to connect lines across gaps was 7 pixels. A few
enormous lines are all that can be made out.
After that, the Hough lines are hidden in green
and the beginnings and endpoints of the lines are
hidden in yellow and red, respectively, by the
computation. Hough diagrams and edge
diagrams share certain similarities.

Fig: 6
4. EXPERIMENTAL RESULTS
Twenty-one thigh X-rays were digitalized for
this study. This method seeks out discontinuities
so that continuous data can be reconstructed.
This study determines that a price of $40 is the
tipping point. A new baseline price may need to
be established if the fracture is located farther
from the bone's center. This method looks for
vertical lines using either a Hough peak distance
or a 5° weighted price. For any load angle more
than 5 degrees, this line can no longer be
considered vertical. For best results, tilt the
device between 85 and 90 degrees from vertical.
The range of the settling bones will have two
peaks if there is more than one primary angle
contributing to it, and one peak otherwise. As
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can be seen in Figure 6(a) and (b), the picture

crack results in two peaks within the graph.
Figure 6(c) only displays a single detected peak
due to the lack of a visible image break. The
Hough peak threshold is represented by the red
dotted lines, the recognized peak is shown by the
red cross, and the maximum Hough rework is
shown by the blue shading. When we're done
here, we'll know why the longest lines matter so
much. When applying the direction of travel
made public by the Hough transformation, the
initial depiction of the sting becomes even more
confused. The computer finds the split by
calculating the distance from zero that the
disparities between the jumbled images travel
(within 0.25 of the break line tolerance). Once
the grayscale image's dividing line is found, a
bounded conic circle can be drawn. Successful
fracture diagnosis is shown in Images 2 and 3,
despite Image 1's clear absence of a fracture. The
results of the experiments show that the proposed
strategy is both accurate and effective.

Fig: 7. Visual Results

5. CONCLUSION
In this research, we introduce a method for
identifying bone fractures using image processing.
The totally automatic diagnosis of fractures in Os
longum is a significant but difficult constraint.
The results of the study indicate that the procedure
for identifying the bone fracture is comprehensive.
The quality of the image is often considered the
sole determinant of the detection method's
success. The higher the production value of the
picture, the more precise the equipment may be.
When it comes to specific cases like policing on
smaller bones, articulating talocruralis fractures,
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etc., further study is needed to find the optimal

treatment strategy.
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