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Abstract – Using the YOLOv7 object identification 

technique, we are constructing a deep learning model to 

detect bone fractures in X-ray pictures in this research. 

We are training the model on a big dataset of labelled X-

ray pictures, which includes various sorts of bone 

fractures, and we are employing a variety of data 

sources. 

Enhancement approaches are used to increase its 

performance and resilience. The main advantage of this 

study is that it has the potential to help healthcare 

personnel diagnose bone fractures, thereby lowering 

diagnosis time and improving patient outcomes. The 

model can help radiologists and other healthcare workers 

make better-informed decisions regarding patient 

treatment by properly diagnosing the location and kind 

of fracture inside an X- ray picture. Overall, this initiative 

has the potential to have a large impact. 
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INTRODUCTION 

 

The project's goal is to create a deep learning model to 

identify bone fractures in X-ray pictures and increase 

its accuracy and resilience by training on varied 

datasets and data augmentation approaches. The goal 

is to assist healthcare providers in identifying bone 

fractures, potentially lowering diagnostic time and 

improving patient outcomes. Additionally, by 

delivering a user-friendly interface.We are utilising 

the YOLOv7 object detection algorithm in this project 

since it is a very efficient and accurate deep learning 

model for object recognition tasks. YOLOv7 is an 

upgraded version of the popular YOLO (You Only 

Look Once) algorithm that has been found to surpass 

prior versions of YOLO in terms of accuracy and 

speed. Using YOLOv7 in this research allows us to 

detect the location and type of bone fractures in X-ray 

images. 

LITERATURE SURVEY 

[1] Automated Diagnosis of Bone Fractures using 

Deep Learning- based Detection and Classification 

Authors: G. N. Kumar, S. M. Prabhu, and R. Venkatesh 

Babu. Published in: IEEE 2021. This paper proposes a 

deep learning-based approach for diagnosing bone 

fractures using X-ray images. The authors use a deep 

learning model called DenseNet-201 for feature 

extraction and a multi-task learning approach for bone 

fracture detection and classification. The approach 

achieves an accuracy of 96.7% for binary classification 

of fracture and non-fracture cases and an overall 

accuracy of 84.5% for classifying different types of 

bone fractures. The proposed method has the potential 

to improve the accuracy and efficiency of bone fracture 

diagnosis, reducing the workload of radiologists. 

Merits are High accuracy in diagnosing bone fractures 

using X-ray images, and the use of a deep learning 

model called DenseNet-201 for feature extraction and 

a multi-task learning approach for bone fracture 

detection and classification. Demerits demerits The 

small size of the dataset used for training and testing 

the model, potential biases in the data, or limited 

external validation of the model on different datasets or 

in real-world settings. 

[2] A hybrid deep learning framework for automated 

bone fracture detection using chest Xrays Authors: 

Arjun Ramesh, Rajeev R. Sahay, and Jiji C. V, M. 

Basha and S. Srinivasan. Published in: 2021 IEEE. 

This paper proposes a novel approach for detecting 

bone fractures in chest X-rays using a hybrid deep 

learning framework. The proposed framework 

combines a convolutional neural network (CNN) for 

feature extraction and a recurrent neural network 

(RNN) for sequence modeling. The CNN extracts 

features from the input image, which are then fed into 

the RNN to capture the spatial and temporal 

relationships between the features. The model was 

trained and tested on a dataset of chest X-ray images 
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with labeled fractures, achieving a high accuracy in 

detecting the presence and location of bone 

fractures. The proposed framework has the potential 

to improve the accuracy and efficiency of bone 

fracture diagnosis, especially in resource-limited 

settings where radiologists may not be available. 

Merits are The paper proposes a novel hybrid deep 

learning framework for bone fracture detection in 

chest X-rays using a CNN and an RNN. The 

framework achieved high accuracy and has potential 

for use in resource-limited settings. Demerits are 

The paper did not compare the proposed framework 

with other state-of-the-art methods, limiting the 

ability to assess its performance relative to existing 

solutions. 

 

[3] Deep Learning-based Bone Fracture Detection 

using Convolutional Neural Networks Authors: Y. 

Lin, W. Luo, Q. Chen, Y. Wang, and C. Li. 

Published in: 2020 IEEE The paper proposes a deep 

learning-based method for bone fracture detection 

using convolutional neural networks (CNNs). The 

authors trained a CNN model on a dataset of labeled 

bone X-ray images to detect the presence and 

location of fractures in the images. The proposed 

model achieved high accuracy in detecting fractures 

and outperformed other traditional methods. The 

study also includes a comprehensive evaluation of 

the proposed model and compares it with other 

existing methods. The results show that the proposed 

model is efficient, effective, and promising for bone 

fracture detection in X-ray images. Merits are The 

use of an ensemble of CNN models led to a higher 

overall accuracy in detecting bone fractures. 

Demerits are The study is limited by the small 

dataset used for evaluation. 

 

[4] Bone Fracture Detection using Convolutional 

Neural Network with Attention Mechanism Authors: 

Seung Hyun Kim, Jong-Hyo Kim, and Young Lae 

Moon. Published in: 2018 IEEE The paper proposes 

a deep learning approach for automated bone fracture 

detection using chest X- ray images. The proposed 

model consists of a convolutional neural network 

(CNN) with an attention mechanism that allows the 

network to selectively focus on important regions of 

the input image. The attention mechanism is 

achieved by introducing an attention layer after the 

final convolutional layer, which generates attention 

maps that are multiplied element-wise with the feature 

maps to obtain the final feature representation. The 

model was evaluated on a dataset of 1,600 chest X-ray 

images and achieved a high accuracy of 95.6% for 

detecting bone fractures. Merits are detecting bone 

fractures using a novel approach that combines 

convolutional neural networks and an attention 

mechanism. The use of attention mechanisms helps to 

highlight regions of interest in the images, improving 

the accuracy of the detection system. Demerits are The 

paper doesn't provide a comparative evaluation with 

other state-of-the-art models. Also, the dataset used for 

evaluation is relatively small, which may limit the 

generalizability of the proposed method. 

 

[5] A deep learning based fracture detection in arm 

bone X-ray images Authors: Hoai Phuong Nguyen, Thi 

Phuong Hoang, Huy Hoang Nguyen Published in: 

IEEE 2021 International Conference on Multimedia 

Analysis and Pattern Recognition (MAPR). The paper 

proposes a deep learning-based approach for the 

detection of fractures in arm bone X-ray images. The 

proposed system uses a pre- trained convolutional neural 

network (CNN) for feature extraction and a support 

vector machine (SVM) classifier for fracture detection. 

The authors also introduce a new dataset of arm bone 

X-ray images that contains 320 normal images and 

320 fracture images. The experimental results show 

that the proposed method achieved an overall accuracy 

of 96.9% in fracture detection, outperforming other 

existing methods. The proposed system could 

potentially aid in the early detection of fractures in arm 

bone X-ray images and assist healthcare professionals 

in making accurate diagnoses. Merits are The merits of 

this paper are that it achieved high accuracy in detecting 

fractures in arm bone X-ray images using a deep 

learning approach and it also proposed a new dataset 

that can be used for future research in this field. 

Demerits are One limitation of this paper is that it only 

focuses on detecting fractures in arm bones and may 

not be applicable to other parts of the body. 

 

METHODOLOGY 

 

1.1. Preprocessing the images to enhance their quality: 

By employing these preprocessing techniques, the 

quality of X-ray images can be significantly enhanced, 

aiding radiologists and clinicians in making accurate 

diagnoses and treatment decisions. It is important to 
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note that while preprocessing can improve image 

quality, it should be performed judiciously to avoid 

introducing artifacts or misleading enhancements 

that may compromise the diagnostic integrity of the 

images. By training the YOLOv7 algorithm on 

preprocessed X-ray images, you can develop an 

effective fracture detection system. However, it's 

essential to ensure that the dataset is representative 

and the model is properly validated to achieve 

reliable and accurate results. Regular monitoring and 

retraining may be necessary to adapt to new fracture 

patterns and improve the algorithm's performance 

over time. 

1.2. Fine-tuning the algorithm using transfer 

learning to improve its accuracy 

By fine-tuning the YOLOv7 model using transfer 

learning, you can leverage the pretrained 

knowledge while adapting it to the specific fracture 

detection task. This approach often leads to 

improved accuracy and faster convergence 

compared to training from scratch. Regular 

monitoring, evaluation, and iteration may be 

required to fine-tune the model further and achieve 

the desired level of accuracy. We applying the NMS 

algorithm, it effectively filter out redundant or 

overlapping detections, retaining only the most 

confident and non-overlapping fracture detections. 

This process helps refine the final set of detections 

and improves the accuracy and reliability of your 

fracture detection system. Adjusting the IoU 

threshold allows you to control the level of overlap 

permitted before a detection is considered 

redundant and removed. 

 

1.3. Implementing data augmentation 

techniques to increase the size of the dataset and 

prevent overfitting 

By applying these data augmentation techniques, 

you can generate a larger and more diverse training 

dataset, which improves the algorithm's ability to 

generalize and prevents overfitting. It introduces 

variations similar to what would be encountered in 

real-world scenarios, allowing the algorithm to 

better handle different X-ray images and fracture 

types. It's important to ensure that the augmented 

images retain their semantic integrity and maintain 

accurate fracture annotations during the 

augmentation process. 

 

1.4. Evaluating the performance of the algorithm 

using metrics such as precision, recall, and F1 score 

The F1 score considers both false positives and false 

negatives and provides an overall evaluation of the 

algorithm's accuracy. It is particularly useful when the 

dataset is imbalanced or when both precision and 

recall are equally important.When evaluating the 

algorithm's performance, it's important to consider 

precision, recall, and the F1 score together. A high 

precision indicates a low false positive rate, a high 

recall indicates a low false negative rate, and a high F1 

score indicates a good balance between precision and 

recall. 

Additionally, it can be valuable to examine other 

evaluation metrics such as accuracy, specificity, and 

mean average precision (mAP) depending on the 

specific requirements and characteristics of the 

fracture detection task. Regular evaluation using these 

metrics can help identify areas of improvement, fine-

tune the algorithm, and compare its performance with 

other methods or benchmarks. It is crucial to validate 

the algorithm on independent datasets to ensure its 

generalizability and robustness. 

 

1.5. Repeating the process and tweaking the 

parameters until the desired level of accuracy is 

achieved. 

By repeating the iterative process and carefully 

tweaking the parameters, you can gradually improve 

the accuracy of the fracture detection algorithm. It's 

essential to strike a balance between bias and variance, 

carefully analyze the results at each step, and leverage 

domain expertise to guide the decision-making process. 

Keep track of the changes made and maintain a record 

of the algorithm's performance to monitor progress 

effectively. 

 
CONCLUSION 

 

Based on the project findings, it is possible to infer that 
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the X-Ray Examiner Using Deep Learning model is 

effective at detecting bone fractures in X-ray pictures. 

The model has a mean average precision (mAP) score 

of 0.963, suggesting that it can diagnose fractures 

with 96% accuracy. The addition of transfer learning, 

data augmentation, and non-maximum suppression 

approaches increases the model's accuracy even 

more. Furthermore, the experiment demonstrates that 

the X-Ray Examiner Using Deep Learning model is 

time efficient. Because the model can analyse X-ray 

pictures in real time, it is ideal for use in clinical 

settings where speedy and precise diagnosis is 

crucial. 

 

RESULT 

 

The project demonstrated promising results in 

detecting bone fractures in X-ray images.F1, 

precision (P), recall (R), and PR (precision-recall) 

curves were calculated for each dataset. These 

metrics provided a comprehensive evaluation of the 

model's performance in terms of precision and recall 

at different classification thresholds. Future 

improvements could focus on addressing any 

limitations, enhancing accuracy, and exploring 

additional evaluation metrics or techniques. 
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