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Table 1. The Results of PSNR (dB) for Various Compression Rate
Modality Case 5:1 10:1 20:1 40:1 80:1
MR 9 71.68+ 60.54+ 2.51 52.85+ 2.53 48.54+ 2.29 44.09+ 2.47
CT 9 51.90+ 63.70+ 2.02 57.32+ 1.70 52.90+ 1.49 48.31+ 1.63
Table 2. The Results of Observer's Ability to Differentiate between Original and Compressed Images
Compression . MR (9 Images) CT (9 Images)
Monitor T +
rate AVR* % Best Worst AVR % best worst
5:1 5M 0.98 98% 719 9/9 0.89 89% 4/9 9/9
2M 0.99 99% 8/9 9/9 0.94 94% 6/9 9/9
10:1 5M 0.67 67% 2/9 8/9 0.73 73% 0/9 9/9
2M 0.79 79% 2/9 9/9 0.79 79% 0/9 9/9
20:1 5M 0.14 14% 0/9 3/9 0.20 20% 0/9 8/9
2M 0.25 25% 0/9 6/9 0.23 23% 0/9 9/9
40:1 5M 0.00 0% 0/9 0/9 0.02 2% 0/9 1/9
2M 0.02 2% 0/9 1/9 0.00 0% 0/9 0/9
80:1 5M 0.00 0% 0/9 0/9 0.00 0% 0/9 0/9
2M 0.00 0% 0/9 0/9 0.00 0% 0/9 0/9
*: Average performance of observers(9) in differentiation of image quality.
*: The best performance of observers(9) in differentiation of image quality
*: The worst performance of observers(9) in differentiation of image quality
Table 3. Clinical Acceptability of Compressed Images
Compression . MR (9 Images) CT (9 Images)
Monitor ¥ 5 -
rate AVR* % Min Max AVR % Min Max
5:1 5M 1.00 100% 9/9 9/9 1.00 100% 9/9 9/9
2M 1.00 100% 9/9 9/9 1.00 100% 9/9 9/9
10:1 5M 0.99 99% 8/9 9/9 0.96 96% 8/9 9/9
2M 0.99 99% 8/9 9/9 0.99 99% 8/9 9/9
20:1 5M 0.38 38% 2/9 5/9 0.46 46% 0/9 9/9
2M 0.58 58% 3/9 8/9 0.69 69% 2/9 9/9
40:1 5M 0.04 4% 0/9 1/9 0.02 2% 0/9 1/9
2M 0.11 11% 0/9 4/9 0.04 4% 0/9 2/9
80:1 5M 0.00 0% 0/9 0/9 0.00 0% 0/9 0/9
2M 0.00 0% 0/9 0/9 0.00 0% 0/9 0/9

*: Average acceptability of clinical use of compressed image in observers (9)
*: Minimal acceptability of clinical use of compressed image in observers (9)
F: Maximal acceptability of clinical use of compressed image in observers (9)
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Fig. 1. A. Original DICOM brain MR image
B. 5:1 compressed image

C. 10:1 compressed image

D. 20:1 compressed image

E. 40:1 compressed image

F. 80:1 compressed image
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Fig. 2. A. Original DICOM abdominal CT image
B. 5:1 compressed image

C. 10:1 compressed image

D. 20:1 compressed image

E. 40:1 compressed image

F. 80:1 compressed image
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Clinical Evaluation of the JPEG2000 Compression Rate of
CT and MR Images for Long Term Archiving in PACS'
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'Inje University Image Research Center
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Purpose: We wanted to evaluate an acceptable compression rate of JPEG2000 for long term archiving of CT
and MR images in PACS.

Materials and Methods: Nine CT images and 9 MR images that had small or minimal lesions were randomly
selected from the PACS at our institute. All the images are compressed with rates of 5:1, 10:1, 20:1, 40:1 and
80:1 by the JPEG2000 compression protocol. Pairs of original and compressed images were compared by 9 ra-
diologists who were working independently. We designed a JPEG2000 viewing program for comparing two
images on one monitor system for performing easy and quick evaluation. All the observers performed the
comparison study twice on 5 mega pixel grey scale LCD monitors and 2 mega pixel color LCD monitors, rspec-
tively. The PSNR (Peak Signal to Noise Ratio) values were calculated for making quantitative comparisons.
Results: On MR and CT, all the images with 5:1 compression images showed no difference from the original
images by all 9 observers and only one observer could detect a image difference on one CT image for 10:1
compression on only the 5 mega pixel monitor. For the 20:1 compression rate, clinically significant image dete-
rioration was found in 50% of the images on the 5M pixel monitor study, and in 30% of the images on the 2M
pixel monitor. PSNR values larger than 44 dB were calculated for all the compressed images.

Conclusion: The clinically acceptable image compression rate for long term archiving by the JPEG2000 com-
pression protocol is 10:1 for MR and CT, and if this is applied to PACS, it would reduce the cost and responsi-
bility of the system.
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