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Abstract-Medical imaging systems are ceaselessly utilized in varied medical application domains like trauma center orthopedic, 

pain management and vascular and non-vascular. It’s far-famed that one in every of the oldest and regularly used devices to 

capture human bones is X-ray. pc motor-assisted bone fracture detection technique is very enforced to assist doctors to produce 

higher designation report. Bone fracture will occur in any a region of frame just like the leg (tibia and fibula), hand (radius and 

ulna) and foot etc. The usage of medical pictures has been increasing hugely due to a group of thousands of medical pictures each 

day in medical establishments. Thanks to the increase in medical pictures there is a rising would like of managing the data 

properly and accessing it accurately. Finding the proper boundary in screaky pictures remains a tough task. It introduces a 

replacement edge following technique for boundary detection in screaky pictures. Use of the projected technique demonstrates its 

application to various cases of medical pictures. The projected technique will observe the boundaries of objects in screaky pictures 

victimization the information the fracture detection on the x-ray pictures are supported. This paper in the main discusses the pc 

motor-assisted designation of fracture detection in human hand bone X-ray pictures. The projected system has 3 steps. Namely, 

preprocessing, segmentation, and fracture detection  
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1. INTRODUCTION  
 
Imaging technology in drugs created the doctors to determine the within parts of the body for easy designation. It additionally 

helped doctors to create hole surgeries for reaching the within components while not extremely gap associate excessive 

quantity of the body. Ct scanner, ultrasound and resonance imaging took over x-ray imaging by creating the doctors to look at 

the body's elusive dimension. With the CT scanner, body's interior area unit typically unclothed with ease and so the unhealthy 

area unites are typically known while not inflicting either discomfort or pain to the patient picks up signals from the body's 

magnetic particles spinning to its magnetic tune and with the help of its powerful pc, converts scanner knowledge into 

revealing photos of internal organs. Image process techniques developed for analyzing remote sensing knowledge might even 

be changed to analysis the outputs of medical imaging systems to urge best advantage to analysis symptoms of the patients 

with ease X-ray medical imaging plays a vital role in designation of bone fracture in frame. The X-ray image helps the medical 

practitioners choose and effective management of injuries. so as to reinforce designation results, the hold on digital pictures 

area unit additional analyzed victimization medical image process. The foremost common complaint of the human bone is 

fracture. Bone fractures area unit nothing however the cracks that occur thanks to accidents. There are many sorts of bone 

fractures like traditional, transverse, comminuted, oblique, spiral, segmented, avulsed, impacted, torus and greenstick [29]. A 

bone x-ray area unit the pictures of the bone within the body, like the hand, wrist, arm, elbow, shoulder, etc. X-ray pictures area 

unit one in every of the foremost common varieties of medical pictures. In spite of their few limitations, they are ordinarily 

utilized in bone fracture detection due to their low price, high speed, wide availableness and straightforward use. Although the 

extent of details provided by x-ray pictures is low compared to different varieties of medical pictures like CT and MRI, it's 

enough for bone fracture detection. Thus, this work depends solely on x-ray pictures to diagnose oslongum fractures [21], [22] 
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the motivations of this method are: (i) saving time for patients and (ii) to lower the employment of doctors by screening out the 

simple case 

2.  METHODS OF FRACTURE DETECTION  

          The section has been organized supported the modality to that the strategy has been applied. This may facilitate the 

reader in understanding the potential and quantity of analysis that has been carried in this field. An effort has been created in 

providing vivid and crisp technical details of every paper, for the advantage of researchers new this field. 

2.1 X-Ray 

2.1.1 Calculating bone alignment 

 [32] Y Jia associated Y Jiang gift a technique that outlines broken bones in an X-ray image of a patients arm inside casting 

materials, and displays the alignment between the broken bones. A geodesic active contour model with international constraints 

is applied to phase the bone region. a previous form is collected and used as a worldwide constraint of our model. A maximum-

likelihood operates springs to produce feedback for each evolving method. Experimental results show that the maneuver 

produces the outlines of the broken bones on the low distinction X-ray pictures robustly and accurately 

 
2.1.2Mathematical morphology 

 [19] JIAN LIANG et al. have planned morphological technique to identify fractures in leg bone bones. Before segmentation, the 

initial image is dynamically divided into many intervals to assist ascertain the tiniest interval with the target. The little regions 

area unit then mechanically thresholded mistreatment Otsu technique .To promote the accuracy of segmentation and to avoid 

over or beneath segmentation, the segmentation result obtained is examined mistreatment method. Counting on the check 

results the segmental image is adjusted .After the second segmentation, the steps of verification and adjustment area unit 

needed to repeat until the check result conforms to anyone of the stopping conditions. Once the segmentation is finished, the 

target image can no long have powerful areas. this can be followed by mathematical morphology to extract the target border 

and canopy the boundary of fractures. Then by superposing the target border image and covering the extracted skeleton, the 

precise location of fractures is recognized 

2.1.3 Gradient analysis 

[16] Martin, Donnelley et al. developed the simplest way of mechanically police work fractures in long bones. initial the 

perimeters area unit extracted from the x-ray image using a non-linear aeolotropic diffusion technique (the affine 

morphological scale space) that smoothen the image while not losing essential data concerning the boundary locations inside 

the image. Then a changed Hough rework with automatic peak detection is employed to see parameters for the straight lines 

that best approximate the sides of the long bones. The parameters accustomed approximate the oslongum edges area unit then 

used for line approximation, shaft segmentation and fracture detection within the segmental region. 

2.1.4 Classifiers 

 [17] Syiam et al. have planned associate degree adaptive interface agent, referred to as the AdAgen that collaborates 

with trained agents mistreatment neural network to form the code interface agent to sight fractures in long bone. The 

simulations results have shown however the neural network of the collaborating agents will facilitate maintain the 

performance for automatic detection of fractures in leg image.. 

[22]-[29] describe classifiers implemented for fracture detection.They are listed below:- 

 

2.1.2.1 Standard Classifiers 

1 BPNN [22][23] 

2 ANN [24[21] 

3 Bayesian , Bayes [25] [26] [27] 
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4 Gini-SVM[26] 

5 Probabilistic SVM[26] 

6 SVM [22] [23] [27 [28] [29] 

7 NB [22] [23] [28] 

8 Binary/Linear Classifier   [27]  

Where, BPNN = Feed Forward Back Propagation Neural 
Networks,  
ANN = Artificial Neural network,  
SVM =Support Vector Machine Classifiers and  
NB = Naïve Bayes Classifiers 
 

2.1.4.2. Hybrid Classifiers 

1. BPNN and SVM[22] 

2. BPNN and NB[22] 

3. SVM and NB[22] 

4. BPNN, SVM and NB [22][23] 

5. Bayesian and SVM[27] 

6. NSA and Bayesian[27] 

7. NSA and SVM[27] 

Where NSA (Neck shaft angle) represents a binary classifier adopted from the paper . 

The features used by one or more of the above classifiers are as follows:- 

1. Shape parameters 

2. Appearance parameters 

3. Texture Features ( Contrast, Homogeneity, Energy, Entropy, Mean, Variance, Standard Deviation, Correlation) [22] [23] 
[27]  

4. Gabor orientation (GO) [22] [23] [26][28] 

5. Markov Random Field (MRF) [22] [23] [25][26] 

6. Intensity Gradient Direction (IGD) [29] [22] [23] [11] [26][28] 

7. Neck Shaft angle  [25][27] 
[29]Martin G, Roberts et al. investigated the use of classification techniques to detect and quantify vertebral fractures due to 
osteoporosis in dual X-ray absorptiometry (DXA) images of the spine. 

 

2.1.5 Using vertical integral projection 

[3] ZHENG Wei et al. deal with the matter of automatic interpretation of fracture injury site in femur bones by converting it to 

bone shape identification problem. Depending on the shape of the bone segment, the fractures locations can be identified as - 

the proximal, middle or the distal part of femur bone. The algorithm conducts vertically integral projection for each 

preprocessed bone region in X-ray image, and combines the projection curves. After that, the Muller AO coding standing for the 

fracture injure site is judged based on analysis of subsection variances of curves. If the variance ratio is greater than a fixed 

value, the program output a numeric code” 1’’, if the variance ratio is less than a fixed value, the program output a numeric 

code“3”. Otherwise, the program output a numeric code ‘’2”. Then the fracture injury web site is mechanically understood 

according to the code matching rules. Then the fracture injury site is automatically interpreted consistent with the code 

matching rules  
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2.1.6 Using discrete wavelet transform 

[30]  Rebecca Smith et al. gift a fracture detection methodology for the girdle ring supported distinct rippling remodel. DWT is 

applied to windows extracted from the extracted from the ring as outlined by previous machine controlled region 

segmentation. The chosen rippling constant is employed to reconstruct a picture that highlights the bone boundary. This can be 

followed by morphological operations on its binary image. The bone boundaries of the ring square measure then copied 

victimization the 8- neighborhood of every edge pel and came as a matrix of pel positions. If there's no fracture, the window can 

contain one uninterrupted boundary; otherwise there'll be multiple boundaries betting on the categories and range of 

fractures. 

2.1.7     By minimization of fuzzy index measure 

 [21] The paper introduces a procedure for crack detection in X-ray image that relies on the minimization of a fuzzy live. The 

image bar graph is split into 3 fuzzy sub- sets victimization unvaried approach to get subsets parameters. The obtained 

parameters were used as initial estimates and every pel within the fuzzy regions were classified as happiness to 1 of the sub-

sets by minimizing the fuzzy index. When segmenting the image into 3 regions, the background and skin regions square 

measure removed to observe the cracks within the bone region. 

A binary image so obtained contains cavities or holes. A hole-filling step utilizing the morphological operation is then applied to 

the binary image to fill these spots and build a brief image. The temporary image is ablated by the initial binary image to isolate 

the little spots. Morphological filtering functions (erosion followed by dilation) square measure then accustomed screen noise or 

undesirable spots victimization the iteration range as associate operational parameter. The morphological operation will 

eliminate or maintain the spots on the image in keeping with their space size. This can be done to spot potential infestation sites 

among tiny spots divided from the binary image. The output of this method could be a binary image containing the crack three. 

3.   TYPES OF FRACTURE 

Bone fractures in human square measure of many sorts. Betting on the impact of the force, a number of the fractures square 

measure a lot of severe than others. Typically the precise bone concerned, and thus the age of the person and general health 

conditions conjointly verify the severity. Usually bone fractures embody the hip, carpus and mortise joint. Fractures in hip 

occur most frequently in aged individuals [2]. 

The different types of fracture that occur are: 

 Simple fracture – otherwise referred to as fracture – this is often caused once a broken bone doesn't penetrate the 
skin. 

 Open (compound) fracture – The bone breaks such bone fragments project through the skin. In cases, the wound might 
penetrate right down to the broken bone. this kind of fracture is termed open or open fracture. Infection and external 
hurt are common to occur.  

 Hairline fracture – this kind of fracture is occurring thanks to stress exerted within the foot or lower leg by activities 
like cardiopulmonary exercise or running. 

 Greenstick fracture – this sort of fracture happens once the bone bends and cracks. There’s no breaking utterly into 
separate items. This kind of fracture happens most commonly in kids as a result of their bones are soft and a lot of 
versatile than adult bones.  
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 Complicated fracture – This fracture happens once supporting bones close the fracture also is broken and hors de 
combat. This might end in injury to the arteries, veins and nerves. There might also be injury to the bone lining. 

  Avulsion fracture – Muscles are anchored to the bone by structures referred to as tendons. These are aforementioned 
to be a sort of animal tissue. Powerful muscle contractions will cause the sinew to return out free, resulting in pull out 
items of bone. This kind of fracture is a lot of common within the knee and shoulder joints. 

 Comminuted fracture – during this sort the bone is shattered into tiny items and this sort can take longer to heal. 

  Compression fracture – this kind of fracture happens once 2 bones are ironed against one another. The bones of the 
spine,(vertebrae) will have this kind of fracture. Aged individuals with pathology have higher risk of developing this 
kind of fracture 

 

4. LITERATURE SURVEY 

Researchers are engaged on Edge Detection and fracture detection to form a much better and a lot of economical outline 

Swathika.B, Anandhanarayanan.K, et al.[1], The projected work presents a very distinctive morphology gradient based 

mostly image segmentation algorithmic program is projected to notice the radius bone fracture edges. Bone structure and 

fracture edges ar detected a lot of accurately victimization projected image segmentation methodology compared with 

alternative edge detection techniques like sobel, prewitt and smart. Here, the morphological gradient image clearly highlights 

the sharp grey level transition occurring inside the fracture region 

Cephas Paul Edward, Hilda Hepzibah [2] The projected work gift a approach to notice fractures and so the kind is projected. 

Once X-ray pictures are examined manually, it’s a time intense method and conjointly it's at risk of errors. so there's a good 

want for the event of machine-controlled techniques and strategies to verify the presence or absence of fractures 

Zheng Wei, Ma Na, Sun Huisheng, et al.[3]The projected algorithmic program is beneficial for feature extraction of X-ray 

fracture image. Region variety, region space, region center of mass, and protrusive two-dimensional figure of X-ray fracture 

image are extracted by marker process and region props operate. Fracture line, center line and perpendicular line of center line 

are extracted from Hough remodel with success. The angle is computed between fracture line and perpendicular line of center 

line that is correct. The angle is smaller than thirty degree by computing. Therefore this fracture is assessed into transversal 

fracture and is in keeping with AO classification of fractures.  

G.N. Talati, K. R. Jain, et al.[4]This paper presents a unique & a lot of economical quite approach for human identification 

victimization feature vector extraction of wrist bones. we are going to be specializing in the adult cohort (18-35 yrs.) of that 

person as a result of by this point the growths of the bones are stable. 

Mario Mustra, MislavGrgic, et al.[5]given the way for automatic alignment of metal bone pictures that show forearms and legs. 

The projected methodology uses thresholding supported Otsu's methodology for best threshold calculation and Hough remodel 

for detection of line segments from that is feasible to calculate the rotation angle 

Zheng wei, Zhang Liming [6] projected the matter of automatic interpretation of fracture injury website was regenerate to 

bone form identification inside the diagram via analyzing the shape characteristic of various leg bone regions. Taking fracture 

pictures of the two bone regions as a result of the analysis object, considering the image of the distinctive characteristics of leg 

bone fractures, and in accordance with the shape options of the proximal, middle, distal a part of the leg bone 

Mahmoud al-ayyoub, duha al-zghool[7]projected a during this work, we have a tendency to given a machine learning based 

mostly 0% Plagiarized 100% Unique system for automatic detection of fracture varieties in long bones victimization x-ray 

pictures. Many image process tools were wont to take away differing types of noise and to extract helpful and identifying 

options. Within the classification and testing part, SVM classifier was found to be the foremost correct, with quite eighty fifth 

accuracy below the 10-fold cross validation technique. 
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San Myint, Aung SoeKhaing, HlaMyoTun [8] delineates the image process technique to notice the bone fracture. The absolutely 

automatic detection of fractures in long bone is a very important however tough downside. Consistent with the take a look at 

results, the system has been done to notice the bone fracture. A conclusion may be created that the performance of the 

detection methodology tormented by higher the result system got. In feature extraction step, this paper uses Hough remodel 

technique for line detection inside the image. 

Shubhangi D.C, Raghavendra S.Chinchansoor et al.[9] The performance of stargazer operator as compared with other edge 

detection ways within the literature, namely, Roberts, Sobel, Prewitt, and Canny’s operators, that area unit applied to the X-ray 

pictures of leg bone bones 

S. Kazeminia, N. Karimi, et al.[10] ]presented a very distinctive methodology for segmentation of bone X-ray pictures. The 

method first smoothen the first grey scale image victimization a position protective filter and detects the sides. We tend to 

determined that close to the boundary of bone the intensity values area unit above those within the middle of bone. 

Yu Cao, Hongzhi Wang, et al.[11] In this paper, the author investigates the bone fracture detection drawback in musculoskeletal 

X-ray pictures. Compared with previous work, this paper explores numerous forms of fractures over totally different 

anatomical regions. The evaluations against SVM and single layer random forests demonstrate the effectiveness of the 

projected methodology. The detection accuracy may well be more improved by incorporating a lot of forms of native options 

N.Umadevi, S.N.GeethaJakshmi [12] In this paper, the appliance of ensemble classification to fracture detection in x-ray 

images was considered. Two sorts of features, namely, texture features and shape features were extracted from the x-ray 

images forming a complete of 12 features. Three binary classifiers, SVM, BPNN and KNN were  to create ensemble 

classification models and through training, boosting method was used 

Luis Nascimento, M. GraçaRuano [13] Presented paper that proposes a way for bone fracture identification on United States of 

America pictures. Results show that eighty nine of the fractures and bone associated pathologies (within forty four images) 

were properly diagnosed. These results encourage the appliance of us imaging for bone fracture assessment reducing as so the 

amount of radiation evoked on patients. 

S.K.Mahendran1 and S.Santhosh Baboo [14]   Multiple classification techniques area unit a lot of fashionable satellite or natural 

scene classification, wherever it's established to be a lot of economical than the usage of single classifier. The restricted 

publications principally use SVM and Bayes classifier. Moreover, the given works used a bunch of feature vectors on multiple 

classifiers to discover fractures. In our paper we tend to area unit employing a system that consists of a trained neural network 

model at its core. The model is trained on totally different datasets of XRAY pictures to discover and classify the bone fracture 

with most accuracy. The fracture detection on shin dataset is employed in our project. 

In our paper we are using a system that consists of a trained neural network model at its core. The model is trained on different 

datasets of XRAY images to detect and classify the bone fracture with maximum accuracy. The fracture detection on shinbone 

dataset is used in our project. 

5. FINDINGS OUT OF LITERATURE SURVEY 
 

This literature review is written as part of summarized information of existing related work. We reviewed previous work based 

on different algorithms such as morphology gradient based image segmentation, algorithms useful for feature extraction of x-

ray fracture image, region number, region areas etc.,SVM, Neural Network(NN), Nave Byes(NB), KNN, BPNN, SRFFF, Fuzzy 

Method. With this review we define the research problem, look for the new ways of analysis and track the support for, 

“Development of automatic fracture detection system using segmentation approach”. This review helps to exploring the 

relationship between design and development, significance of the problem and research outcomes. Different aspects that are 

explicit in this chapter are problem formation, data collection, data evaluation analysis and interpretation, previous used 

methods and result obtain with existing research. This chapter not only gives summarized most relevant information but it 

discussed the steps to conducting qualitative, quantitative and effective research work. This chapter also finds the limitation of 
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the previous research that helps us to establish advances research work in the field x-ray images used for fracture detection 

and classification. 

6. CONCLUSION 
 

In this survey paper we have studied about different edge detection techniques and studied various types of different activity. 

Among the fracture detection techniques discussed, fracture detection using classifiers in X-ray images appears promising. 

However, there is a need to accurately detect fractures using minimum and computationally less expensive features and 

classifiers. Features that complement each other should be used. This can be achieved by performing relevance and redundancy 

analysis of classifiers [26], where optimal features can be selected from the original high dimensional feature set. This will help 

in achieving higher accuracy and better computational complexity. Furthermore, it also includes the survey & different 

techniques. 

 

REFERENCES 

[1]Swathika.B, Anandhanarayanan.K, et al” Radius Bone Fracture Detection Using Morphological Gradient Based Image 

Segmentation Technique”, (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 6 (2) , 

2015, 1616-1619 

[2]Cephas Paul Edward , Hilda Hephzibah ,” A Robust Approach For Detection of the type of Fracture from X-Ray Images”, 

International Journal of Advanced Research in Computer and Communication Engineering ,Vol. 4, Issue 3, March 2015 

[3]Zheng Wei, Ma Na, Sun Huisheng, Fan Hongqi, “Feature Extraction of X-ray Fracture Image and Fracture 

Classification”,IEEE 2009 

[4]G.N. Talati, K. R. Jain, N. P. Desai, “Feature Vector Extraction of Carpus for Human Identification”, IEEE 2013 

[5]Mario Mustra, MislavGrgic, BrankaZovko-Cihlar ,  ” Alignment of X-ray Bone Images”, IEEE 2014 

[6]Zheng wei, Zhang liming, “Study On Recognition Of The Fracture Injure Site Based On X-ray Images”, IEEE 2010 

[7]Mahmoud al-ayyoub, duha al-zghool, ” Determining the Type of Long Bone Fractures in X-Ray Images”, Wseas transactions 
on information science and applications, Issue 8, Volume 10, August 2013 

[8]San myint, aungsoekhaing, hlamyotun,” Detecting leg bone fracture in x-ray images “, International journal of scientific & 
technology research volume 5, issue 06, june 2016 

[9]Shubhangi D.C, RaghavendraS.Chinchansoor , P.S Hiremath, ” Edge Detection of Femur Bones in X-ray images – A 
comparative study of Edge Detectors”, International Journal of Computer Applications (0975 – 
 

8887), Volume 42– No.2, March 2012 

[10]S. Kazeminia, N. Karimi, B. Mirmahboub, S.M.R. Soroushmehr, S. Samavi1, K. Najarian, “Bone extraction in x-ray images by 
analysis of line fluctuations”, IEEE 2015 

[11]Yu Cao, Hongzhi Wang, Mehdi Moradi, Prasanth Prasanna,Tanveer F. Syeda-Mahmood, ” fracture detection in x-ray images 

through stacked random forests feature fusion”, IEEE 2015 

[12]N.Umadevi, Dr.S.N.GeethaJakshmi, “Multiple     classification system for fracture detection in human bone x-ray images “, 

IEEE 2012 

[13]Luis Nascimento, M. GraçaRuano, “Computer-Aided Bone Fracture identification based on ultrasound images”, IEEE 2015 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 05 | May 2020                  www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 7012 
 

[14] S.K.Mahendran1 and Santhosh Baboo ,“Automatic Fracture Detection Using Classifiers- A Review”, IJCSI International 

Journal of Computer Science Issues, Vol. 8, Issue 6, No 1, November 2011 ISSN (Online): 1694-0814 

[15]Liang, Jian, et al. "Fracture identification of X-ray image." Wavelet Analysis and Pattern Recognition (ICWAPR), 2010 

International Conference on.IEEE, 2010. 

[16] Donnelley, Martin William. Computer aided long-bone segmentation and fracture detection. Diss. Flinders University, 

Faculty of Science and Engineering. 2008. 

[17] Syiam, Mostafa, Mostafa Abd El-Aziem, and Mohamed El-Menshawy. "AdAgen: Adaptive Interface Agent for X-Ray Fracture 

Detection." International Journal of Computing & Information Sciences 2.3 (2004). 

[18] Mahendran, S. K., and S. Santhosh Baboo. "Ensemble Systems for Automatic Fracture Detection." IACSIT International 

Journal of Engineering and Technology, Vol. 4, No. 1, February 2012. 

[19] Mahendran, S. K., and S. Santhosh Baboo. "An Enhanced Tibia Fracture Detection Tool Using Image Processing and 

Classification Fusion Techniques in X- Ray Images." (2011). 

 [20] Eksi, Z., E. Dandil, and M. Cakiroglu. "Computer   aided bone fracture detection." Signal Processing and Communications 

Applications Conference (SIU), 2012 20th.IEEE, 2012. 

[21]Lim, Sher Ee, et al. "Detection of femur and radius fractures in x-ray images."Proc. 2nd Int. Conf. on Advances in Medical 

Signal and Info.Proc. 2004. 

[22] Lum, Vineta Lai Fun, et al. "Combining classifiers for bone fracture detection in X-ray images." Image Processing, 2005.ICIP 

2005.IEEE International Conference on.Vol. 1.IEEE, 2005. 

[23]Yap, Dennis Wen-Hsiang, et al. "Detecting femur fractures by texture analysis of trabeculae." Pattern Recognition, 

2004.ICPR 2004.Proceedings of the 17th International Conference on.Vol. 3.IEEE, 2004. 

[24]He, Joshua, Wee Leow, and Tet Howe. "Hierarchical classifiers for detection of fractures   in   x-ray images." Computer 

Analysis of Images and Patterns. Springer Berlin/Heidelberg, 2007. 

[25]Peng, Tian Tai. "Detection of Femur Fractures in X-ray images." Master of Science Thesis, National University of Singapore 

“(2002). 

[26] Lee, Sooyeul, et al. "The Preliminary Study of Differentiating Osteoporotic Fractured Group from Non-fractured Group." 

Engineering In Medicine and Biology Society, 2005.IEEE-EMBS 2005.27th Annual International Conference .IEEE, 2006. 

[27] Tian, Tai, et al. "Computing neck-shaft angle of femur for x-ray fracture detection." Computer Analysis of Images and 

Patterns. Springer Berlin/Heidelberg, 2003. 

[28] Chai, Hum Yan, et al. "Gray-level co-occurrence matrix bone fracture detection." American Journal of Applied Sciences 8.1 

(2011): 26-32. 

[29] Roberts, Martin G. “Automatic detection and classification of vertebral fracture using statistical models of appearance”. 

Diss. the University of Manchester, 2008. 

[30] Rebecca Smith et al. present a fracture detection method for the pelvic ring based on Discrete Wavelet Transform 

International Journal of Computer Applications (0975 – 8887) Volume 71– No.17, June 2013 

 

 


