International Journal of Research Publication and Reviews, Vol 4, no 5, pp 1549-1553 May 2023

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IIRPR.COM

Bone Fracture Detection Using Random Forest Classifier

Dr. S. Govindaraju 2, R. Dharshini ®

2 Associate Professor, Sri Ramakrishna College of Arts & Science, Coimbatore and 641006, India
® Postgraduate Student, Sri Ramakrishna College of Arts & Science, Coimbatore and 641006, India

ABSTRACT

Here, we suggested automated fracture detection methods and approaches. Manually reviewing X-ray images takes time and is prone to mistakes. We utilized
numerous pre-processing procedures to eliminate noise and blur from the image because X-ray images are more likely to have noise. As a result, the technology
can detect fractures more precisely. Depending on the type of fracture, the system can detect it. The image is cleaned up of noise and made crisper so that the system
can spot fractures with ease. To track bone, we used image processing techniques. The mechanism takes out any undesirable and smaller things. Finally, the system
identifies fracture depending on the linked component. Bounding box around the fracture is displayed by the system. This system uses pre-processing techniques
for images. Although CT and MRI images provide higher quality images of body organs than X-rays, the latter is faster, cheaper, more widely available and easier
to use with some limitations. In addition, the quality level of X-ray images is sufficient to detect fractures. The motivations behind this system are: To save the time
of patients to reduce the workload of doctors through a simple review of cases. To reduce the human errors caused by doctors in hospitals who manually examine
a large variety of X-ray images to detect fractures. The proposed system is able to detect a misplaced bone with an 80% success rate and a large fracture with an
accuracy of 60-70% and a small fracture with an accuracy of 50-60%.
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1. Introduction

Today, medical imaging can be a branch of science that is reaching great heights in the healthcare industry thanks to technological advances and
advancements in computer code. It plays an important role in defining diseases and treating patients, and helps doctors make choices about the type of
treatment. Due to the many health problems in the fashionable society, it has become necessary to treat and detect fractures in many different age groups.
It is also a typical deficiency in many already developed countries, where fractional varieties also increase cutting. Bone fractures can occur due to a
minor intervention or due to some disease. Therefore, quick and correct naming is important when prescribing each treatment. Next, radiologists and
doctors take X-rays to determine if a fracture has occurred and the exact type of fracture. Therefore, quick and correct naming is important when
prescribing each treatment. Next, radiologists and doctors take X-rays to determine if a fracture has occurred and the exact type of fracture. The feature
extraction process used a method called the Hough transform to detect lines. Model Karjuna Swamy M.S. focused on the development of a related cost-
effective imaging system for rapid and accurate classification of fractures supported by information from photographs/CT images. Various image
processing techniques such as extraction modes, segmentation, preprocessing and edge detection are used in this study. Such techniques are classified as
broken or intact bone when comparing the accuracy of different programming modes. They describe the accuracy of the fracture detection system to one
eighth of its effectiveness and limitations. They designed the system in four steps, namely preprocessing, bone detection, segmentation and feature
extraction. Three different classifications such as Neural Propagation Network, Naive Bayesian support and vector machine classification were used in
fusion classification. They cited results showing a huge improvement in both classification rate and detection rate.

2. Related work

Al is being applied in radiology for many different purposes, including as segmentation, quantification, classification, and automated illness identification.
According to research, medical professionals cannot detect diseases from medical images more correctly than deep learning (DL), a particular subset of
artificial intelligence (Al). The common focus of DL in medical imaging research is on computerised tomography (CT), X-ray, and bone magnetic
resonance imaging (Bone MRI). Since the huge amount of data is burdensome for doctors or other medical professionals, we need modern and compatible
DL methods to exploit the specific information of bone imaging. In Existing system KNeighborsRegressor algorithm is used.

3. Proposed System

The hospital's database of CT or X-ray scans, which includes pictures of both broken and healthy bones, was utilized. The first phase involved using pre-
processing techniques, such as converting RGB images to grayscale, and then enhancing them by using filtering algorithms to get rid of image noise.
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After that, further segment it by utilising edge detection to find its edges in the image. Following segmentation, each image is transformed into a set of
functions using a feature extraction method. Accordingly, a classification algorithm was created using the characteristics that were extracted. The method's
accuracy was then verified. In proposed system RandomForestClassifier and Decision tree algorithm is used. It performs better in classification and
regression tasks. Random Forest provides accurate predictions that are easy to understand. A random forest generates accurate forecasts that are simple
to comprehend. Large datasets can be handled effectively. In comparison to the decision tree algorithm, the random forest algorithm offers a higher level
of accuracy in outcome prediction. It creates decision trees from several samples, using their average in the case of regression and majority vote for
classification. The proposed system is able to detect a misplaced bone with an 80% success rate and a large fracture with an accuracy of 60-70% and a
small fracture with an accuracy of 50-60%.

. Effective application of image processing
. Fracture detection using automation.
e This system will make orthopedics easier.

. 60 to 70 accuracy level.

4. Methodology
4.1 Preprocessing

It is a method for altering any image in a digital format and carrying out any procedures to acquire an improved version of the image to some degree.
This type of signal transmission uses an image as an input, like a photograph, and frequently outputs a distinctive image connected to the input. The
stages of image preprocessing are image reading, image resizing, noise removal (Denoise), segmentation, morphology (edge smoothing)..It is often used
to increase a model’s accuracy, as well as reduce its complexity. There are several techniques used to pre-process image data. Examples: resize an image,
convert images to grayscale and add an image

4.2 Edge Detection

The edges area unit placed within the image with a robust distinction of intensity. Since edges typically appear where images depict item boundaries,
edge detection is widely used to segment images when it's necessary to divide the image into regions that represent various things. Representing a picture
by its edges has the additional benefit of considerably reducing the number of knowledge whereas keeping most of the data regarding the image. Since
high frequencies make up the majority of the perimeters, find the sides by applying a high pass frequency filter to the picture while rotating it around a
suitable core in the abstraction domain. By adjusting the intensity of a picture, edge detection works to identify edges by their position and existence. In
image processing, many methods are employed to find edges. It is capable of detecting variations in grey levels, but when it detects noise, it responds
right away. The job of edge detection in image processing is crucial. The primary tool in pattern recognition, picture segmentation, and scene analysis is
edge detection. It is a particular kind of filter used to extract the edge points in a picture. When an image's edge contours across its brightness, the image
undergoes abrupt changes. Edges are understood as a single class of singularities in image processing

4.3 Segmentation

The fundamental technique for separating images and removing data from them is picture division. It is the process of dividing a picture up into a group
of related arrangements of pixels. The primary motivation behind the division method is to acquire additional information in the area of energy for an
image that aids in scene clarification. The region approach, the limit approach, and the edge approach are the three primary approaches to picture the
division. In this work, the dynamically appropriate edge-based division for the bone picture is used. One of the most frequently used assignments in
applications that require determining the breaking points of objects in a picture is edge acknowledgment. Examining the image's power changes is required
for this. Often based on the properties of the image's pixels, image segmentation is a widely used method in digital image processing and analysis to
divide an image into multiple parts or regions.

Because it extracts the objects of interest for later processing, such as description or recognition, this stage of the image recognition system is crucial. It
is common practice to divide up a picture into segments for pixel categorization. In this paper, an extraordinary perspective on the structure of the bones
is presented using the Canny methodology.

4.4 Feature Extraction

The most informative and distributive equality angle can discover this algorithm. The classification step of information analysis involves learning a
collection of data and categorizing it into different groups. Additionally, a wide variety of theoretical decision-making methods for image identification
are included. For data classification in this project, a random forest classifier was used. The dimensionality reduction method, which divides and condenses
a starting set of raw data into smaller, easier-to-manage groupings, includes feature extraction. As a result, processing will be simpler. The most important
characteristic of these massive data sets is the large number of distinct variables they include. Processing these variables takes a lot of computational
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power. In order to efficiently reduce the amount of data, feature extraction helps to extract the best feature from such large data sets by choosing and
combining variables into features. These features properly and distinctively describe the actual data set while being straightforward to utilise. The three
different methods of feature extraction are diagonal, vertical, and horizontal.

4.5 Results

Image processing is an approach which converts images in digitally enable formats and applying many operations on it for getting an enhanced image or
for extracting required featured out of it. Edge detection in image processing is a tool that detects areas of images with sudden changes in image. It is
particularly helpful for all kinds of imaging tasks in artificial vision. It is used to reduce the amount of data in an image and to preserve only those that
are important for further processing. Finally, the system identifies fracture depending on the linked component. System displays bounding box around
the fracture.
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Fig. 5. (d) Accuracy Graph

5. Result and Discussion

This paper presents a computer-based analytical approach for detecting bone fractures using X-ray/CT images, beginning with preprocessing to eliminate
noise and edges found by a edge detector. The area of the fracture is estimated after segmentation. The procedure was tried on a collection of photos, and
the results were reviewed. Each application has advantages and disadvantages. Most of the requirements have been met by the project. Because the coding
is mostly structured or modular, it is easy to add more requirements and make improvements. Improvements can be added by modifying or adding new
modules. The application can be improved further, allowing us to develop accuracy in a more useful and algorithmic manner than currently available.

6. Conclusion

X-ray imaging techniques can be used for a lot of things, like detecting metals or fractures. Powerful and broad examination was at that point been
directed and there is likewise more than adequate space for additional examinations around here of the clinical field. In this examination article, many
imaging methods were explored upon like, edge identification, picture division, PC helped conclusion, and so on. In conclusion, the applicability of image
processing techniques is explained by these parameters. The primary objective of this work is to develop a faster, more accurate, and more efficient
method for identifying body-wide bone fractures. By additional working on this work, the procedure can be made more proficient and useful.
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