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1. INT

imagery is a commonly used means for bone fracture detection based on its 

musculoskeletal injuries, especially fractures, presents great challenges due to the 

visual evaluations performed by professionals, making it necessary to introduce 

the limitations of traditional diagnosis methods and the quality characteristics of 

 of 

these images requires specialized expertise, which may lead to mistakes caused 

diagnose, 

which leads to delayed diagnoses and reduced efficiency in healthcare institutions
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improving their diagnosis capabilities through introducing an automated instrument 

 

methods on the CNN deep learning performance of models in feature 

ray images. A 

study focuses on integrating deep learning algorithms with sophisticated 

identification in bone 

X-rays markedly. A study has four phases: data collection 

and testing, and finally, 

performance evaluation of the classifier and assessment 

 

variety of studies were performed to detect fractures in X-ray bone images utilizing 

. M. Gonsai (2019). Introduced a new algorithm for detecting fractures 

other parts. The algorithm result assists a doctor or orthopedist in 

2019). Proved the possibility of training a CNN de novo utilizing a small 

Following training, ensembles of CNNs were generated, yielding the highest 

fractures in X-ray images of the elbow by applying an algorithm that updates the 

Y. Luo (2021). Designed a novel two-phase fracture diagnosis system. After 

bone region was broken. The proposed system's evaluation found performance with 

main objective is to o advance a categorization model that is more precise and 

Cai (2023). Developed the "Fracture Detection Using YOLOv8 App," a 

image interpretation. The evaluation's findings indicate that the application has 

et al. (2024). Utilized A modern structure of YOLOv8 optimized 

of X-ray images of femur fractures effectively, aiding clinicians in prompt 

).  Proposed a YOLOv11-based multitasking learning method for fracture detection 
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medical categorization of bone X-ray images, a convolutional neural network was 

produces superior image quality, aiding the capability of CNN to distinguish the images

entire approach is provided in Figure 1, which highlights the four primary 
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Fracture Classification Dataset, or FracAtlas, was obtained from 

l fracture bone dataset comprises 4,083 X-ray bone images of various fractures

nonfracture, and have indications for deep learning jobs, such as localization, classification

 is necessary in medical imaging modelling because of real-world data's 

it for the deep learning model. Data augmentation is used on the dataset to 

augmentation, had 6,732 images. To appropriately evaluate the model, the dataset is separated 
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Limited Adaptive Histogram Equalization is an improvement technique that 

CLAHE is designed to enforce a contrast limitation to achieve the intended results 

restricts the histogram. The CLAHE approach aims to improve visual contrast 

contrast of 

each tile is adjusted to ensure the resultant histogram aligns with the 

 

blur feature is obtained by applying a Gaussian function to blur an image

proach employs spatial filtering, slicing, stretching, edge sharpening, and 

by convolving an image using a Gaussian kernel [17]. The equation utilized 

by standard deviation is represented by σ, whereas x and y act as location 

surrounding the pixel. A Gaussian filter processes the (x, y) pixel to get 

 

transform is a transform with extended and shifted copies of its basis 

required for digital images, which divide an image into four subsampled or 

been high-pass filtered in both directions, one that has been high-pass filtered in 

Machine learning represents the process that classifies data into predefined 

nonfracture) and is structured to include convolutional, pooling, flattening, and 
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classification model's efficiency assessment using standard evaluation 

 proportion of cases within a designated group of test images that are 

 proportion of true positives relative to the total positive 

 

 Score is computed using the harmonic mean of Recall and 

employs CNN as a measure to assess the impact of the image-optimizing 

results of the original images before enhancement to determine the 

 

analyzes the outcomes acquired from tests performed in three distinct scenarios

had a graphics processing unit (L4GPU) with 22.5 GB of GPU 

 
following findings belong to scenario 1; after preprocessing and hyperparameter 
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During the training, CNN first deals with the input training group to train a model

confusion 

matrix using the original images is displayed 

matrix, depicted in Figure 6, reveals the effectiveness of the classification 

achieved good diagnostic accuracy, correctly diagnosing 853 fracture cases and 767 

performance illustrates the model's capacity to accurately identify the 

explains the CNN model's training and testing accuracy and loss function 
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subsequent results pertain to scenario 2, i.e., in the image enhancement stage, the 

image that supports classification in the subsequent stage and improves accuracy

CLAHE technique (tile=8 and clip=2). After that, a Gaussian filter is applied 

the CNN model receives the enhanced bone dataset (CLAHE + Gaussian

highlights the increasing data classification rate of the suggested model. Out of 1010 instances 

nonfracture cases as fractures and 50 fracture cases as 
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displays the model's F1-score, recall, and precision value in scenario 2. A CNN model 

 

subsequent results pertain to scenario 3, i.e., the X-ray images are enhanced to address 

better-quality image that boosts the classification and accuracy. A merge enhancement 

and clip=2). After that, a wavelet transform (type Biorthogonal Wavelet and level 

model is fed the improved bone dataset (CLAHE + Wavelet) to determine whether 

increasing data classification rate of the suggested model. It correctly classifies 982 

instances as fractures and 28 fracture instances 



    

                            

 

A
T

U
-F

JI
E

C
E

, 
V

o
lu

m
e:

 X
X

, 
Is

su
e:

 X
X

, 
 M

M
M

, 
D

D
, 

Y
Y

Y
Y

, 
©

 2
0

2
0

 F
JI

E
C

E
, 

A
ll

 R
ig

h
ts

 R
es

er
v

ed
  

28 

 

 

 
 

Al-Furat Journal of Innovations in Electronics and Computer 

Engineering (FJIECE) 

ISSN -2708-3985 



    

                            

 

A
T

U
-F

JI
E

C
E

, 
V

o
lu

m
e:

 X
X

, 
Is

su
e:

 X
X

, 
 M

M
M

, 
D

D
, 

Y
Y

Y
Y

, 
©

 2
0

2
0

 F
JI

E
C

E
, 

A
ll

 R
ig

h
ts

 R
es

er
v

ed
  

29 

 

 

 
 

Al-Furat Journal of Innovations in Electronics and Computer 

Engineering (FJIECE) 

ISSN -2708-3985 

 

section juxtaposes the current study findings in two different directions. The first 

on improved images with the most prominent results of recent studies that use 

 THE THREE SCENARIOS: The primary findings from the three 

the four stages of the suggested method for identifying bone fractures from 

image 

results using CLAHE+ Gaussian, and improved image results using 

techniques, the CNN performs better with improved bone imagery than with the 

the evaluation metrics of three scenarios; it shows that the scenario with 

scenario observed, the scenario with CLAHE+ Gaussian gives the maximum 

demonstrate that the classification performance has improved significantly

making. Based on this, the second scenario was tested using the proposed 

5.2 
APPROACHES: The proposed approach with enhanced images is compared to 

using the FracAtlas dataset for detecting bone fracture in Table 9. 
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Table 9. Comparison of Enhancement Images with Comparable Research Utilized FracAtlas Dataset. 

Ref.no Reference authors and year Method Accuracy 

[23] R. Riska,2024. ML (decision tree) + Canny Segmentation 74.05% 

[24] P. Chen et al.,2024 CNN+WCAY algorithm 76.2% 

[3] A. Alshahrani and A. Alsairafi,2024 YOLO8 + VGG16 81% 

[25] F. Akhlaq et al.,2024 YOLOv8 83.1% 

[26] J. Zou and M. R. Arshad,2024 YOLOv7 86.2% 

[27] S. Sanzida Ferdous Ruhi et al.,2024 InceptionV3+DenseNet121 with BAM model 90.48% 

[28]  R. Hrubý et al.,2024 CNN 91% 

 The proposed system CNN with CLAHE+ Gaussian 92.52% 

 The proposed system CNN with CLAHE+ Wavelet  90.74% 

shows the proposed approach with enhanced images, achieving remarkable outcomes

traditional techniques and comparable research utilizing the same dataset. These 

 

analysis and exploration of implement CNN classifier in data set FracAtlas yielded 

precision, accuracy, F1-score, and recall, implying its feasibility as a supplementary 

between fractured and non-fractured bones. From the point of view of medical 

for clinical settings. The study confirmed the efficiency of implementing 

approaches. Thus, the integration allowed enhancing the efficiency of 

ms of enhancing the capacity of these models, possibly even 

complex deep learning models, a bigger and more diverse database, and 
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