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Abstract—Bone age assessment is done to analyze the 

skeletal maturity according to their chronological age. This 

is done by radiograph method considering the left hand or 

wrist.  Bone age assessment is done by comparing the 

chronological age to assess the endocrine disorders and 

pediatric syndromes. Earlier the manual method was used, 

where the radiologists compare the radiograph image with 

the atlas and estimate the age of the bone.  In this study, the 

analysis and classification of the x-ray image of the left 

hand is experimented to determine the bone age. Here the 

bone age analysis method involves the segmentation of the 

image, feature extraction and classification using support 

vector machine (SVM). The results obtained are future used 

to assess the skeletal abnormalities. Keywords— Support 

vector machine, feature extraction, Hand x-ray image. 

 
Introduction  

Bone is connective tissue .There are 300 soft bones which 

are formed during the birth, then the cartilage grows and 

slowly replaced by hard bone. During the adolescence 

period there are 206 bones formed. These bones have their 

own blood vessels and made up of living cells. The 

longitudinal growth in long bones is due to process of 

endochrondral ossification and width growth is by the 

development of skeletal tissue directly from the fibrous 

membrane [1] . Bone age assessment is done by comparing 

the chronological age, which is used for diagnosis of 

endocrine disorders and pediatric syndrome. Osteoporosis is 

a skeletal disease, which is caused due to low mineral 

density in the bone. This is diagnosed by measuring the 

bone mineral density (BMD)[2]. The Radiograph images are 

used as they are quite safe, the exposed radiation is less . 

The use of age assessment in social development is to 

identify the details about the refugee, this also used in 

criminal cases and also for forensic reports.[3] 

 
. 

I. METHODOLOGY 

                  The detection and feature extraction of the hand 

bone x-ray of different image is the significant work done in 

the bone age analysis. The input images are taken from the 

website, and feature is extracted and the trained data is 

feeded into the classifier. 

Input Image: 

                  The image dataset of the left hand is taken from 

the website kaggle.com. The test dataset and trained datasets 

are downloaded, about 10,000 and above datasets for each 

dataset. The dataset of the images are obtained with the 

CSV, which contains the information regarding the persons 

age, sex that are used for training. 

ROI Extraction: 

                 The first stage used for segmentation. The middle 

finger is labeled using the toolbox in mat lab for all 120 

images. Middle finger is considered because of prominent 

growth of bones. After labeling of the image the data is 

exported into the workspace in tabular form. 

Feature extraction: 

                 Feature extraction is the next stage. From the ROI 

image the mean, standard deviation, maximum value, 

energy, variance is determined. Normalization was also 

considered and the output was compared between before 

normalization and after normalization. 

Classification: 

                 The feature extraction will undergo the 

classification method. All the classifier was used to find the 

better classifier for classification. From the work it was 

found that, linear and quadratic svm has better classification 

accuracy. 
 

Figure 1: Flowchart of the method 

 

 



II. CONCLUSION 

In conclusion, the bone age reflects the skeletal maturity 
when differing significantly from chronological age. There 
were a lot of method to automate the analysis of the bone age 
that will be time consume for the radiologist in analysis the 
radiographs of bone age but in this analysis, the reliable 
feature extraction is the most important key point for analyze 
the development of the bone age. However, in the 
implementation of the image processing for feature 
extraction as inspected ROI image have been done as the 
proposed methodology. The method contains the detection of 
ROI using parameters like mean, variance, energy and then 
the images are trained in the SVM classifier. 
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