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Osteoporosis is the main disease of bone. Although image diagnosis for
osteoporosis is effective, there are concerns about increased burdens on doctors and variations in
diagnostic results due to experience differences of doctors and undetected lesions. Therefore, in
this research, we propose a diagnostic support method to classify osteoporosis from Computed
Radiography (CR) images of the phalanges and present classification results to doctors. In our
proposed method, we developed image segmentation methods and classifiers based on image registration

techniques which is obtained same subjects. In the experiment, the proposed method was applied to
real CR images cases and satisfactory results are obtained.

ResNet Saliency Map



CcT

iy X CR: Computed Radiology

CR
CAD(Computer Aided Diagnosis)

CR

CR

SVM(Support Vector Machine)

AlexNet

75.5% TPR

ResNet
0.931

28

2)

Q0L

CR

ANN(Artificial Neural Network)

ANN
CR
CNN
101

CR

RCGA
ROC



[1] “ CNN CR

" Medical Imaging Technology, Vol .37, No.2, pp.107-115(2019/3)
https://doi.org/10.11409/mit.37.107
[2] o “ DCNN CR
" Medical Imaging Technology, Vol .36, No.2, pp-90-95(2018/3)

https://doi.org/10.11409/mit.36.90

[3] Kajihara, Murakami, Tan, Kim, Aoki: “ ldentify Rheumatoid Arthritis and Osteoporosis
from Phalange CR Images Image Based on Image Registration and ANN" , ICIC Express
Letters, Vol .10, No.10, pp.2435-2440 (2016/10).
DOI: 10.24507/icicel.10.10.2435

[1] Fu, Lu, Li, Kim, Murakami, Ueno, Terasawa, Zhu, Aoki, “ Segmentation of Spine Region
in CT Images Using 3D Edge Detection and 3D Region Growing Technique” , International
Symposium on Artificial Life and Robotics, pp.95-98(2019/1)

[2] " GA CR ” 38

pp-388-391(2018/11)

[3] Sato, Lu, Kim, Murakami, Ueno, Terasawa, Aoki, “ Enhancement of Bone Metastasis from
CT Images Based on Salient Region Feature Registration” , International Conference
on Control, Automation and Systems, pp. 1329-1332(2018/10)

[4] Hatano, Murakami, Lu, Tan, Kim, Aoki: “ Detection of Phalange Region Based on U-Net” ,
pp- 1338-1342(2018/10)

[5] Kawagoe, Murakami, Lu, Tan, Kim, Aoki: “ Registration of Phalange Region from CR
Images Based on Genetic Algorithm” , International Conference on Control, Automation
and Systems, pp. 1464-1467(2018/10)

[6] Kim, “ Computer Aided Diagnosis Based on Pattern Recognition Technique” , Keynote
Speaker, International Conference on Biomedical Signal and Image Processing (2018/8)

[7] Kim, “ A Computer Aided Diagnosis System for Sclerotic Bone Metastasis in CT Images” ,
Keynote Speaker, International Conference on Robotic Sensor Networks(2018/8)

[8] Kim, Lu, Tan, Murakami, Ueno, Terasawa, Aoki: “ Image Registration for Detection of
Sclerotic Bone Metastasis in CT Images” , International Conference of the IEEE
Engineering in Medicine and Biology Society, (1 )(2018/7)

[9] , “ ResNet CR

” 37 pp.238-244 2018/7

[10] Murakami, Hatano, Lu, Tan, Kim, Aoki: “ Bone erosions detection on hand CR images
based on DCNN” , International Symposium on Artificial Life and Robotics,
pp-357-360(2018/1)

[11] Hatano, Murakami, Lu, Tan, Kim, Aoki: “ Classification of Osteoporosis from
Phalanges CR Images Based on DCNN” , International Conference on Control, Automation
and Systems, pp.1593-1596(2017/10)

[12] Sato, Lu, Tan, Kim, Murakami, Ueno, Terasawa, Aoki: “ Image Registration of Vertebral
Region from CT Images Based on Salient Region Feature” , International Conference
on Control, Automation and Systems, pp.1597-1600(2017/10)

[13] Dong, Lu, Kim, Aoki, Yihong Zhao, Youwei Zhao: “ An Interactive Technique of Fast
Vertebral Segmentation for Computed Tomography Images with Bone Metastasis” ,
International Conference on Biomedical Signal and Image Processing,
pp-29-36(2017/8).

[14] Kim, “ Image Registration Techniques and Its Application for Computer Aided
Diagnosis in Medical Field” , Keynote Speech, International Conference on Biomedical
Signal and Image Processing(2017/8)

[15] ____ “ DCNN CR
" 36 pp.199-203 2017/7
[16] _ " SRF cT
” 36 pp.282-287 2017/7

[17] Shigeyoshi, Murakami, Lu, Tan, Kim: “ Development of a computer-aided diagnosis

system for detection of osteoporosis from a phalanges CR images” , 35



pp-43-44(2016/11)
[18] Shigeyoshi, Murakami, Tan, Kim: “ A computer aided diagnosis system to identify
osteoporosis from phalanges CR images” , Proceeding of the International Conference
on Information and Communication Technology ROBOTICS, (3 pages) 2016/9

http://1ab.cntl _kyutech.ac. jp/~kimlab/index.html

¢y

AOKI, Takatoshi

8 40299631

@



