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Abstract— Life science and its dependence on technology
are proliferating day by day. Pc motor-assisted medicine and
alternative tools have reduced the tedious and time
overwhelming manual diagnosing processes to major extent.
But the method of decisive the bone fracture and diagnosing
still follows manual review procedures. The method
involves XRAYS for obtaining associate degree XRAY
image of the broken space then manual review of by the
doctors to work out the placement and sort of fracture. The
traditional procedure isn't solely time overwhelming
however conjointly tedious and lead to improper diagnosing
because of manual inaccuracies. Correct classification needs
thorough experience to work out and classify the precise
variety of fracture. This project proposes the idea of bone
fracture detection and classification in XRAY pictures
victimization machine learning. The XRAY pictures to be
classified are fed to neural network model trained on
massive coaching dataset akin to differing types of fractures.
Coaching information and input parameters are properly
tuned to extend the abstract thought accuracy of bone
fracture detection and classification. Python is employed to
develop a software system which is able to load the image to
be classified and draw abstract thought relating to the
fracture by feeding it to the model. During this project
methodology is planned for detection and classification of
Stable, Open, transverse, oblique and Commute fractures of
tibia victimization machine learning. pc vision and Image
process techniques victimization python open-cv are
enforced for preprocessing of image information before
feeding it to the metric capacity unit model. so this project
proposes associate degree Machine learning approach for
Bone Fracture Classification and Detection in XRAY
pictures victimization Python and open-Cv.
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. INTRODUCTION

Technology has perpetually been there to alter and makes
the human life a lot of easier. It affected the varied areas of
life; the medical field is one amongst them. It edges from
the technology in several ways; currently it's easier to
diagnose internal diseases victimization some digital
devices. The tending sector goes through a large
modification, with digital capabilities dynamic the means
doctors act with their patients. Nowadays, patients have the
tools to look at their key vital organ themselves and
facilitate doctors to possess immediate access to patient
information on-the-go. in an exceedingly type of wearable
devices e.g. Apple watches, pc motor-assisted diagnosing
conjointly plays an important role in automatic diagnosing
that has reduced the human dependence in majority of
medical issues. Bone fracture but consists of diagnosis the
X-RAY pictures to find the fracture and sort of fracture. The

bone fracture is common drawback in folks because of
accident or alternative causes like bone cancer etc. The
fracture will occur in any bone of our body like gliding
joint, heel, ankle, hip, rib, leg, chest etc. it's unfeasible to
look at fractures by naked eyes, therefore X-ray/CT pictures
are accustomed find it. However typically these pictures
lack comfortable details required to diagnose. Currently a
day’s image process is enjoying a crucial role in bone
fracture detection. Image process is vital in fashionable
information storage and information  transmission
particularly in progressive transmission of pictures, video
cryptography (teleconferencing), digital libraries, image
information, and remote sensing. The image process
techniques give the detection of bone fracture in x-ray
pictures. but for classifying the kind of fracture the image
process techniques lack some accuracy.

Bones are the solid organs within the physical
structure protective several vital organs like brain, heart,
lungs and alternative internal organs. The physical structure
has 206 bones with varied shapes, size and structures. The
biggest bones are the leg bone bones, and also the smallest
bones are the exteroception ossicles. Bone fracture could be
a common drawback in folks. Bone fractures will occur
because of accident or the other case within which air mass
is applied on the bones. There are differing types of bone
fracture happens are oblique, compound, comminuted,
spiral, greenstick and transversal. There are differing types
of medical imaging tools are on the market to detective
work differing types of abnormalities like X-ray, CAT
Computed Tomography (CT), resonance Imaging (MRI),
ultrasound etc. X-rays and CT square measure most often
utilized in fracture diagnosing as a result of it's the quickest
and easiest method for the doctors to check the injuries of
bones and joints. Doctors sometimes use x-ray pictures to
see whether or not a fracture exists, and therefore the
location of the fracture. this is often tedious and time intense
method which can end in inaccuracies. Machine learning has
had a big impact in several areas of science and technology,
as well as natural science and medical analysis. Fast
progress in machine learning is enabling opportunities for
improved clinical call support. The sphere of medication has
to this point relied heavily on heuristic approaches, whereby
data is non inheritable through expertise and self-learning,
that is imperative within the extremely variable aid
surroundings. The rise in data and understanding of diseases
has been related to the expansion in info and information
part due to advances in tools that generate quantitative and
qualitative measurements of physiological parameters. This
project deals with the idea of application machine learning
to properly notice the bone fracture in x-ray pictures and
sort of bone fracture by acting classification employing a
trained machine learning model trained on x-ray information
set.
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Il. PROPOSED TECHNIQUE

System Description
The figure below shows the block diagram of the proposed
technique

Input  x-Ray Image Pre-
Image —> Python GUI —> Processing
Trained Machine
learning Model
Result <— Fracture <— Fracture
Display Classification Detection

Fig. 1

As shown within the flow/block diagram the system consists

of a trained neural network model at its core. The model is

trained on completely different datasets of XRAY pictures
to notice and classify the bone fracture with most accuracy.

The fracture detection on tibia dataset is employed during

this project. As shown within the diagram the planned

system consists of various modules.

1) Model Trained on XRAY information set: Train and
take a look at data of XRAY npictures is collected and
machine learning model is developed by coaching on
the on top of dataset. The information set includes
completely different XRAY pictures pertaining of every
style of fracture. The model will predict Stable, Open,
transverse, oblique and Commute fractures. Model
parameters square measure tuned to urge the illation
with highest accuracy. when the coaching the model
obtained will notice and classify the various varieties of
fractures in shinbones.

2) Open-Cv Python module: Before the photographs to be
analyzed square measure fed to the trained model for
illation and fracture detection they have to be
processed. Basic image process techniques square
measure used on the image to be analyzed in order that
they'll be fed to be trained neural network model for
bone fracture detection and classification. Open cv
python is employed for image preprocessing.

3) The Python application module: This module consists
of a python application which is able to feed the XRAY
image to be analyzed and deduce the predictions.

4) The GUI: This module consists of Python desktop
application. Graphical interface is developed which is
able to offer a feature to load the XRAY image and feed
it to the model to notice the presence and sort of
fracture. The fracture if gift are going to be displayed
on graphical user interface desktop application in
conjunction with the placement of fracture and sort of
fracture foreseen by the model illation.

I1l. RESEARCH METHODOLOGY:

The planned project is split into variety of phases which is
able to be dole out step by steps to avoid the errors. The

whole approach of the project is split into variety of phases
as given below:

A. The literature survey and drawback definition:

The literature review is carried to check the present
additionally as existing system. Analyzing the papers from
different research students were studied to gain the matter
definition.

B. Dataset assortment

The project involves crucial the placement and sort of bone
fracture mistreatment machine learning. to coach a machine
learning model, XRAY information of various varieties of
fracture is collected. The information set collected ought to
be massive enough to avoid inaccuracies in prediction
output

C. Model coaching configuration:

The model coaching configuration is determined during this
part. In this phase a similar model is going to be trained.
This involves deciding the weights and therefore the steps
for coaching the model

D. Train and take a look at information:
The data is split into train and take a look at

E. Data preparation:

The dataset of XRAY pictures is ready to be prepared with
the help of opencv by preprocessing the photographs before
coaching the model

F. Choosing a best work model for model retrain

mistreatment transfer learning

G. GPU setup for coaching the machine learning model:

The coaching method needs a system with high
configuration if the coaching information is massive. To
accelerate the coaching method, the coaching method is
performed on GPU. This part involves fitting the mandatory
configuration for coaching on GPU

H. Training the machine learning model

After the configuration the model on XRAY pictures to
notice the various varieties of fractures.

Output labels square measure generated and therefore the
model is exported in order that it will act with python
application developed to notice and classify the bone
fracture.

I. Testing the trained model and fine standardization it to
extend the prediction accuracy:

The model once trained is tested on sample dataset to see the
detection accuracy. If the accuracy is low the model is
retrained by dynamical the weights, batch size and epochs.

J. Python Application development for interacting with the
model:

Python application is developed which is able to act with the
model and feed the photographs to be analyzed to notice the
presence and sort of fracture within the bone. Graphical
interface is developed which is able to allow the image to be
loaded into the appliance and show the output detection of
results on a similar.
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IV. MACHINE LEARNING MODEL TRAINING AND
IMPLEMENTATION

The Following procedure was adopted for detection type of
fracture in bones in xray dataset. We have used transfer
learning approach in machine learning to retrain the existing
model and then deduce inference to predict and classify the
type of fracture The steps followed for the work done till
now are given below:

For the first set of training data 100 sets of images
were taken for fracture
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Fig. 2: Bone datasets
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Fig. 3: Bone datasets after Labeling

The images were rescaled all at once by feeding it
the python script to make them compatible with the model
we will be training.

Pillow imaging framework is used for this.
The Python Imaging Library (PIL) is used to add image
processing capabilities to the Python interpreter. This library
provides in depth file format support, an efficient internal
representation, and powerful image processing capabilities.
The core image library of PIL is designed in such a way that
it can provide faster access to data stored in a few basic
pixel formats. It also provides a solid foundation for a
general image processing tool.

Both the train and test images were converted to
xml and csv with bounding boxes. The bounding boxes were
drawn across each image to explore the region of our
interest.

The next step is to generate the TF records which
can be served as training input data to train the model.
Before generating the TF records the new class ids and the
names. This is done by creating the label maps.

The big idea behind MobileNet V1 is that
convolutional layers, which are essential to computer vision
tasks but are quite expensive to compute, can be replaced by
so-called depthwise separable convolutions.

The job of the convolution layer is split into two
subtasks: first there is a depthwise convolution layer that
filters the input, followed by a 1x1 (or pointwise)
convolution layer that combines these filtered values to
create new features:

o [

3x3 Depthwise Convolution

Batch Normalization

RelU&

Depthwise Separabile)
Convolution block

Fig. 4: Convolution Layer

Together, the depth wise and point wise
convolutions form a “depth wise separable” convolution
block. It does approximately the same thing as traditional
convolution but is much faster. The full architecture of
MobileNet V1 consists of a regular 3x3 convolution as the
very first layer, followed by 13 times the above building
block.

There aren't any pooling layers in between these
depth wise divisible blocks. Instead, a number of the depth
wise layers have a stride of two to cut back the abstraction
dimensions of the info. Whenever it's achieved, the
corresponding purpose wise layer conjointly doubles the
quantity of output channels.

If the input image is 224x224x3 then the output of
the network could be a 7x7x1024 feature map. In trendy
architectures, the convolution layers are followed by batch
standardization. MobileNet uses activation operates referred
to as ReLU6. This can be like the well-known RelLU
however it prevents activations from changing into too big:
y = min(max(0, x), 6) The authors of the MobileNet paper
found that ReLUS6 is additional sturdy than regular ReLU
once victimization low-precision computation. (I assume
“low-precision” here refers to fixed-point arithmetic and not
such a lot the 16-bit floats used with Metal on iOS.) It
conjointly makes the form of the operate look additional sort
of a sigmoid:
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2) Labeling using label Img in Pascal Voc Format

! After the train test split we will start labeling data for
. supervised learning. The data is labeled using label img
software and labeling procedure is shown below.

B. The label img software:

Fig. 5

V. PROCEDURE FOR DATASET PREPARATION

The data set for all the types of fracture to be detected using
the developed application is collected. The following Steps d
are implemented in generating the data set or image
preprocessing operation for feeding it to the machine
learning model.

A. Data Collection:

The data set for all the types of fractures to be determined
was collected. Hundreds of images for each type of fracture
are collected as shown below:

Fig. 8: Label img software console
Labeling procedure:
The labeling is done by drawing the rectangular box around
the fracture Region and labeling a tag for the type of fracture
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e etby S S St S ¢t v el s Fig. 9: Rectangular box around fractured region

TH/BR B B B ™, - (S)Itl;rl]il(;?jr;yTI)tIF;Zdone for other types of fractures:

Fig. 6: Images for each type of Fracture

1) Train Test Split: Minimum hundred images in each
category are collected. For example 120 images for
each type of fracture are collected. After collection they -—

are split into two folders. 80 percent of the collected o
data is put into train folder and 20 percent into the test
folder.
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Fig. 10: Detecting Oblique type of Fracture
The procedure is repeated for all the images in train
as well as test directory. Once the labeling is complete for
every image file a xml file will be created which will give
the location of fracture in the image or coordinates of
fracture.

Fig. 7: Folders showing Train and Test Images
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VI. RESULTS

This section deals with the easy GUI which we have

developed in this project which can ease the work of bone

fracture detection. The GUI application is developed in

Python Tkinter and will load the image to be detected. The

x-ray Image is fed to the GUI application and the

Application automatically detects and plots the location and

type of fracture.

The logic and steps behind the bone fracture

detection is given in the steps below:

—  Start the GUI application

— Load the image

— The image loaded in the Tkinter app is passed to the
background where OpenCV performs preprocessing on
the image to feed it to the trained model obtained in
previous chapter

— The python code written feeds the image to the model
and gets the dictionary of the possible predictions

— If Fracture is present the type and location of the
fracture are outlined again by open CV

— The image is Fed to Tkinter panel

— The image with detections marked is plotted on the
Tkinter panel.

— The Type and confidence of detection of model is also
plotted in the same GUI application.

Fig. 11: Developed an Application

Fig. 12: Results developed from application

VII. CONCLUSION

The implemented system deals with the implementation of
machine learning to detect and classify the type of fractures
in bones. The developed system is expected to detect the
presence, location and type of fracture in XRAY images of
shinbone. The developed model is expected to perform
inference with higher accuracy, thereby eliminating the

manual and tedious process of bone fracture diagnosis. The
python application developed is expected to provide and
easy user interface for directly loading the images and
displaying and plotting the detected results on the XRAY
images of bone fracture. Thus we can conclude that the
implemented system provides an easy solution for
accurately identifying the types of bone fracture using
machine learning.

The project has wide scope for future
modifications. The same approach can be used with
different datasets, configs and training parameters to work
on the inference time and accuracy
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