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A B C D
I I Fig. 1. Digitally cropped portions of fibers
F G H

in mammographic phantom images. The
lower fiber is 3rd and the upper fiber is
4th. A. Original JPEG image B. TIFF image
C. 10:1 compressed image D. 20:1 com-
pressed image E. 30:1 compressed image F.
40:1 compressed image G. 50:1 com-
pressed image H. 60:1 compressed image
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Table 1. The Results of Sizes and Scores for Various Compression Ratios

DICOM JPEG JPEG JPEG JPEG JPEG JPEG JPEG
1:1 10:1 20:1 30:1 40:1 50:1 60:1
(17,042)*  (8,324)*  (1,506)*  (154)* (81)* (56)* (49)* (43)* (31)*
Fiber Score 5 5 5 5 5 5 5 2.5
Speck Score 4 4 4 44t 44t 353F  35(2F 310t
Mass Score 5 5 5 5 5 3.5 3.5 2.5
Total score 14 14 14 14 14 12 12 8

*Number in parentheses is size of image in Kilobyte.
TNumber in parentheses is number of specks observed in 4th group of specks.

A B C D E
F G H

Fig. 2. Digitally cropped portions of groups
of specks in mammographic phantom im-
ages. The lower group is 3rd and the upper
group is 4th.

A. Original JPEG image B. TIFF image C.
10:1 compressed image D. 20:1 compressed
image E. 30:1 compressed image F. 40:1
compressed image G. 50:1 compressed im-
age H. 60:1 compressed image
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Fig. 3. Digitally cropped portions of masses
in mammographic phantom images. The
lower mass is 3rd and the upper mass is
4th.

A. Original JPEG image B. TIFF image C.
10:1 compressed image D. 20:1 compressed
image E. 30:1 compressed image F. 40:1
compressed image G. 50:1 compressed im-
age H. 60:1 compressed image
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Evaluation of Mammographic Phantom Images
Using JPEG2000 Image Compression'

Young-Joo Chung, M.D., Sang-Kyu Yang, M.D., Su-Wan Kim, M.D., Chae-Yeon Lyou, M.D.,
Byung-Hee Lee, M.D., Kie-Hwan Kim, M.D.

'Department of Radiology, Korea Cancer Center Hospital

Purpose: To determine the usefulness of compression standard JPEG2000 for compression of mammographic
images.

Materials and Methods: Image of a mammographic phantom was compressed using JPEG2000 at ratios of
10:1, 20:1, 30:1, 40:1, 50:1 and 60:1. The sizes of the images were compared, and scores were recorded by
counting the numbers of fibers, groups of specks and masses seen in each phantom image. More than four
fibers, three groups of specks and three masses and a total score of 10 were considered acceptable.

Results: The size of a DICOM image was 17,042 KB, a TIFF image was 8,324 KB, the original JPEG image was
1,506 KB and the most compressed image (50:1) above an acceptable total score of 10 was 43 KB. In each cate-
gory, the compression image of fiber was acceptable up to compression ratio of 50:1 (score of 5), groups of
specks was acceptable up to 60:1 (score of 3) and mass was acceptable up to 50:1 (score of 3.5). The total score,
which was acquired by adding up the individual scores of all three categories, for a compression ratio of 50:1
was 12 and was acceptable, but the total score for 60:1 was 8 and was not acceptable.

Conclusion: The compression standard JPEG2000 is an efficient means for compressing mammographic im-
ages at high ratios without compromising diagnostic value.

Index words : Breast, radiography
Data compression
Picture archiving and communication system (PACS)
Phantoms

Address reprint requests to : Sang-Kyu Yang, M.D., Department of Radiology, Korea Cancer Center Hospital
215-4 Gongneung-dong, Nowon-gu, Seoul 139-706 Korea.
Tel. 82-2-970-1576 Fax. 82-2-978-2005 E-mail: twoscan@naver.com

— 608 —



