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-------------------------------------------------------------------ABSTRACT--------------------------------------------------------------Osteoporosis is a medical condition in which the bone loses minerals such as calcium and phosphate. This results
in reduction of bone mineral density by which it becomes brittle and fragile leading to breakage. 1 in 3 women
and 1 in 5 men aged 50 are found to experience osteoporotic fracture. Causes of osteoporosis take in hormonal
imbalance, lack of calcium and vitamin D, thyroid conditions, sedentary lifestyles. Early diagnosis of the disease
can effectively predict fracture risk and prevent the disease. Imaging modalities like CT, MRI, X-ray are used for
diagnosis. The assessment of bone mineral density (BMD) is very critical for the diagnosis of the disease. Visual
interpretation of x-ray image to classify between the normal and osteoporotic bone is highly inaccurate. We used
1st order texture parameters for the diagnosis of osteoporosis. This method includes the calculation of various
parameters using x-ray images of both normal and osteoporotic bone. The results obtained show that the
proposed method could be used for early diagnosis of osteoporosis using x-ray images.
Keywords - Detection, Osteoporosis, Bone mineral density(BMD), 1st order texture parameters.
----------------------------------------------------------------------------------------------------------------------------- ---------------------other causes include osteomalacia and the bone disease of
I. INTRODUCTION
hyperparathyroidism.
The
prevention
of
‘first’
one supports and protects the organs of the body. It osteoporotic fracture is better than its cure, as there are
produces RBC’s & WBC’s ,stores minerals and enable several techniques available for the in-vivo measurement
mobility for the body. Bone is an active tissue which is of BMD.
composed of different types of bone cells. Osteoblasts are
Tejaswi et.al proposed Detection and Prediction of
associated with creation & mineralization.
Osteocytes and osteoclasts are associated with Osteoporosis using Impulse response technique and
reabsorption of the bone tissue. Osteoporosis is a disease Artificial Neural Network. Nasrin Afsarimanesh et.al
that affects the bones where it becomes brittle and fragile proposed Sensors and Instrumentation towards early
from loss of tissues and reduction in bone mass. Decrease detection of Osteoporosis. Vishnu.T et.al proposed
in bone strength increases the risk of breakage of bones. Efficient and Early detection of Osteoporosis using
Worldwide, osteoporosis cause more than 8.9 million Trabecular Region. Sahiti lahari et.al proposed Finite
Element Analysis of Femur in the Evaluation of
fractures per annum ,resulting in an osteoporotic fracture
every 3 seconds.1 in 3 women and 1 in 5 men aged 50 are Osteoporosis. Keni Zheng et.al proposed Bone Texture
found to experience osteoporotic fracture. the causes of Characterization for Osteoporosis Diagnosis using Digital
osteoporosis are many like low estrogen in women, low Radiography. Stefan Wesarg et.al proposed CAD of
testosterone in men, other hormonal imbalances, lack of Osteoporosis in Vertebrae Using Dual-energy CT. D. Lee
calcium, lack of vitamin d, thyroid conditions, smoking, et.al proposed Preliminary study on monitoring the
medical conditions ,sedentary life style etc. Osteoporosis- progression of osteoporosis using UWB radar technique in
related injuries result in complications leading to distal femur model. Abdessamad Tafraouti et.al proposed
prolonged hospitalization, decreased independence, Osteoporosis Diagnosis using Steerable pyramid
increased incidence of depression, and a reduced quality of Decomposition and Fractional Brownian Motion.
life. Osteopenia has been defined as the appearance of
decreased bone mineral content on radiography, but the II. INDENTATIONS AND EQUATIONS
term more appropriately refers to a phase in the continuum
The major steps involved in the implementation of this
from decreased bone mass to fractures and frailty. By the project are as follows:
time the diagnosis of osteopenia is made radiographically,
 Image acquisition
 ROI selection
significant and irreversible bone loss has already occurred.
 Feature extraction
The main common cause of osteopenia is osteoporosis;
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Feature selection and reduction
Classification

Image Acquisition

Image acquisition
Cases of normal and osteoporosis images of
varying degrees were confirmed by ultrasound
practitioners with years of clinical experience.

ROI selection
After acquiring image, To analyze X ray image
characteristics quantitatively, ROI is selected by the
examiners

Region Of Interest location

Feature Extraction
Bone surface is treated as a texture and thus various
texture parameters are selected to analyze the liver
ultrasound images.
Spatial gray-level co-occurrence matrix:
Among all statistical methods, the most popular one
which is based on the assessment of the second order
statistics of the spatial arrangement of the gray values, is
the gray level co-occurrence matrices.
A co-occurrence matrix is a square matrix whose elements
match up to the relative frequency of occurrence of pairs
of gray level of pixels separated by a certain distance in a
given direction.
Haralick, Shanmugan and Dinstein proposed
measures of textural features which are
derived from the co-occurrence matrices, and each
represents certain image properties as coarseness, contrast,
homogeneity and texture complexity.

Feature extraction

Feature selection and reduction

Classifying normal and
osteoporosis images

Fig (1) Block diagram

Those that are worn, in this work, to extract features in
the defect detection of textured images are:

1) Entropy
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Entropy gives a measure of complexity of the image.
Complex textures tend to have higher entropy.
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2) Contrast
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Contrast feature is a gauge of the image contrast or the
amount of local variations present in an image.
p(i,j) refers to the normalized entry of the co-occurrence
matrices. That is p(i,j)= Pd (i,j )/R where R is the total
number of pixel pairs (i,j).
3) Energy
Energy =∑
4) Mean
Mean=

∑

∑ ∑

,
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Fig (2) b: Shows the set of osteoporotic x-ray images

, /MN

All the Normal and osteoporosis bone images are analyzed
quantitatively for 8 texture parameter values.. Finally the
highly correlated features are removed and out of the
remaining features, only those features are selected which
has the high relevance with surface smoothness being
evaluated by radiologist subjectively.

III. FIGURES AND TABLES
Fig (2) a: Shows the set of normal x-ray images

Table2. 1st Order Texture Prameters for osteoporotic
x-ray images.
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Entropy
6.7886
6.9757
6.3648
6.7275
6.9324
6.4831
6.8456
6.9651
6.8464

V. ACKNOWLEDGEMENTS
The authors sincerely thank Dr. Lavanya, N,Dr. Ramneet
Wadi and Dr. Ashwini B.M for helping us by providing
images and information concerned. We thank the
principal& management of ACSCE and RRMCH for
supporting and permitting us to carry out the research
work .We also extend our thanks to the faculty members
for technical and thoughtful guidance.
.
VI. REFERENCES

Table1. 1st Order Texture Prameters for normal x-ray
images
Patient
Mean
Contrast
Energy
Entropy
1.
0.9509
0.0149
0.5449
4.3536
2.
0.6124
0.0805
0.4602
5.9633
3.
0.9426
0.0546
0.7044
4.2418
4.
0.6360
0.0740
0.6408
5.2616
5.
0.6841
0.0129
0.5812
4.3530
6.
0.9426
0.0516
0.6240
5.2356
7.
0.9753
0.0458
0.6112
4.2654
8.
0.7565
0.0289
0.7821
4.1543
9.
0.6504
0.0643
0.4068
5.2486

[1] Ashwini Bhalearao Gandhi, Ashok Kumar R Shukla,
“Evaluation of BMD of women above 40 years of age”, J
Obstet Gynecol India., 2005, 55(3),pp: 265-267.

Patient
1.
2.
3.
4.
5.
6.
7.
8.
9.

Mean
0.5217
0.5362
0.5792
0.5342
0.5533
0.5778
0.5409
0.5349
0.5053

Contrast
0.1771
0.1344
0.1280
0.1721
0.1620
0.1646
0.1422
0.1080
0.1461

Energy
0.2464
0.2304
0.3462
0.2660
0.2968
0.2717
0.2604
0.2510
0.2693

Table 3. Shows Acurracy of the proposed method

IMAGES

TESTED

CLASSIFICATION

ACCURACY

Normal

9

6

66.66%

Abnormal

6

8

88.88%

A set of 9 images of normal x-ray and Osteoporotic X-ray
images are taken for analysis. The region of interest was
selected and 1st order texture parameters were calculated
for the images. The mean, contrast, energy and entropy
values of 1st order texture parameters are tabulated. Table
1 shows the texture parameters of normal bone. Table 2
shows the texture parameters of osteoporotic bone. The
results obtained from tables indicate large variations in the
texture parameters.
Table 3 shows the accuracy of the proposed method. 6 out
of 9 normal images are rightly diagnosed and is found to
be 66.66% accurate. 8 out of 9 osteoporotic images are
rightly diagnosed and is found to be 88.88% accurate. The
tabulated results show that the Normal x-ray images have
highest mean and energy where as its contrast and entropy
are low; Osteoporotic x-ray images have low mean and
energy.

IV. CONCLUSION
The texture features can be used for the detection of
osteoporosis bone by the results obtained. By analyzing
more images of patients of different age group by 1st
order texture parameters and the statistical techniques,
suitable decision rule can be found in future.

[2] Hoi SL, Slimed CW, Johnston CCJr, ‘Age and bone
mass as predictors of fracture in a prospective study’, J.
Clan. Invest. 1988, 81, pp: 1804-1809.
[3] Chapuy Mc, Allot Me, Debouch F, Burn J, Crozet B,
Arnaud S, Demas Pd, Meaner Pj, ‘Vitamin D3 And
Calcium To Prevent Hip Fractures In Elderly Women’, N.
Engl. J. Med., 1992, 327, Pp: 16371642.
[4] Toothily P, ‘Methods of bone mineral measurementreview article’, Phys Med Biol., 1989, 34, pp: 543-572.
[5] JB Richards* F Rivadeneira,bc* M Inouye,d* TM
Pastinen,e N Soranzo,d SG Wilson,fg T Andrew,a M
Falchi,a R Gwilliam “Bone Mineral
density,
osteoporosis, and Osteoporotic fractures: a genome-wide
Association study”, 2006.
[6] M. Truscott, Prof. D.J. de
Beer; MrG.J.
Booysen; Mr. L.J. Barnard,”Bone Development through
CT/CAD/CAM/RP”, Central University of Technology,
Free State, Private Bag X20539, Bloemfontein, 9300,
2004.
[7] S. Gregory, Richard M. Aspen,” Femoral Geometry as
a risk factor for osteoporotic hip Fracture in men and
women and Musculoskeletal”, Division of Applied
Medicine, University of Aberdeen, UK, 2008.
[8] Langton C.M, Picardy “Comparison of 3Dimensional
finite element analysis derived Stiffness and BMD to
determine the failure Load Of the exercised proximal
femur”,
[9] R. Marcus, D. Feldman, J. Kelsey, Osteoporosis. NY:
Academic Pre.ss, 1966.
[10] G.Behiels, F. Maes, D.Vandermeulen, and P. Suetens,
"Evaluation of image features and search strategies for
segmentation of bone structures in radiographs using
active shape models," Medical Image Analysis, vol. 6, no.
1, 2002.
[11] M. Andrzej and C. Piotr: "Texture Analysis of X-ray

1st National Conference on Biomedical signal and Image Processing (NCBSI-16 Nov-2016, Dept. of BME, ACSCE)

Int. J. Advanced Networking and Applications
Volume No: 8, Issue No: 4(Jan-Feb 2017), Special Issue- NCBSI-2016

Images for Detection of Changes in Bone Mass and
Structure," IEEE on Biomedical Engineering, No. 2, pp.
103-108, 2001.
[12] J. Lin, S. Grampp and T. Link: "Fracture Analysis of
Proximal Femur Radiographs: Correlation with
Biomechanical Properties and Bone mineral Density,"
International Osteoporosis Foundation and National
Osteoporosis Foundation, No. 9, pp. 516-524, 2002.
[13] JA. Kanis. P. Delmas, P. Burckhardt,C. Cooper and
D. Torgerson, "Guidelines for diagnosis and management
of osteoporosis," The European Foundation for
Osteoporosis and Bone Disease. Osteoporosis Int, vol. 7,
pp. 590-406, 1997.
[14] WHO – World Health Organization. WHO Scientific
Group on the Assessment of Osteoporosis at Primary
Health Care Level, 2007. Summary Meeting Report
Brussels, Belgium, 5-7 May 2004.
[15] N. Yoganandan et al. Trabecular bone density of male
human cervical and lumbar vertebrae. Bone, 39(2):336–
344, 2006.

1st National Conference on Biomedical signal and Image Processing (NCBSI-16 Nov-2016, Dept. of BME, ACSCE)

27

