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ABSTRACT

Currently, most medical images are stored and compressed in accordance with the DICOM(Digital
Imaging Communication in Medical) standards. However, DICOM standards compress the image to the
JPEG(Joint Photographic coding Experts Group) standards, which affects loss of image quality to take
place in the ratio of compression rate. Due to this loss, images are abnormally displayed just as stairs
or saws, which is called the Aliasing effect. The more the effect is, the more distortion of the shape is.
The loss of images occurred in the process of compression is irrecoverable. Hence, the original file
should be separately kept to have images recovered. However, in case of JPEG2K, the loss of images
are recoverable. Thus, the original file doesn't have be kept. It is proposed in DICOM Working Group
that JPEG2K is used as DICOM medical image compression standards. This paper deals with
compressing raw files similar to real DICOM images into JPEG and JPEG2K. And then this paper
compares compression ratio, image quality and lossless compression. In the process of compression and
comparison, the AHP(Analytic Hierarchy Process) method is used to objectively quantify subjective
evaluations. Also, reliability of subjective evaluations use a consistency index to verify. As a result,
JPEG2K scored about 50% higher than JPEG and showed better image quality and lossless compression.
As a result, JPEG2K scored about 50% higher than JPEG and showed better image quality and lossless
compression.
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Table 2. Sample file data table

Raw JPEG Loss JFZEG Loss
(MB) (MB) (KB) MB) (KB)

Sample01 | 4.40 0.351 2,696 1.07
Sample02 | 1.05 | 0.0828 1,280 | 0292
Sample03 | 1.44 0.108 632 0.277
Sampled4 | 253 0.209 2,592 0.576
Sample05 | 7.29 0.547 2616 157
Sample06 | 1.46 0.167 3917 | 0582
Sample07 | 1.60 | 0.0791 3640 | 0305

oO|lo|lo|lo|lo|o|oO

Lossless Compressgt< PSNR(Peak Signal to
Noise Ratio)¥} THA] Rawow|A2 BH4gE u &
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Table 3. Comparison of each Factor

CS 1Q LC
CS 1.00 033 020
IQ 3.00 1.00 033
LC 500 300 1.00

E 4. 891 8 ticky] Adiun
Table 4. Comparison of alternatives each factor

CS
JPEG JPEG2K
JPEG 1.00 300
JPEG2K 0.33 1.00
IQ
JPEG JPEG2K
JPEG 1.00 0.33
JPEG2K 300 1.00
LC
JPEG JPEG2K
JPEG 1.00 020
JPEG2K 500 1.00
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Table 5. Relative Importance of factor.

Importance
CS 0.11
1Q 0.26
LC 0.63
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Table 6. Relative Importance of alternatives each factor.

CS Importance
JPEG 0.75
JPEG2K 0.25

1Q Importance
JPEG 0.25
JPEG2K 0.75

LC Importance
JPEG 0.17
JPEG2K 0.83

@) 4B AFAL

YA AL(ClL Consistency Index)= %A 43
3 oo %‘Fﬂﬂllﬁr 82 e ik AiH
oA 817k WAL AT PU% A3
o]7] %A ‘1%‘3}5 |Abolth. &, ®lw A7t
A>Bel BXCY uf, ACE @& 73% 01% Al g]

Moo Aunlag A F

7. 8903 it IR A
Table 7. Consistency Index of factor and alternatives.

A Cl
Factor 3.04 0.02
2.00 0.00
Alternative 2.00 0.00
2.00 0.00

6 BEE AolY FLE AL

27 goEel 29 UF FLEA ALE F
E B3 899 4UH FLEE o3l 1A
NS Aol Hud FRES Apah

%8 7 2% wE gigE=e] FH FLE
Table 8. Relative Importance of alternative each factor

CS Q LC

JPEG 0.75 0.25 0.17

JPEG2K 0.25 0.75 0.83

- 0.830.250.25
olo] AALL A ™

9o ANS AP Yehyd, (0‘170‘750_75)9}
2ol Uehd £ glod o2 aolse Ay 2
252 weoz  wge T

0.11
0.830.250.25 ol cslen A%
(017075075)X[8§§ Aldkel sHd. HF4

0 (& Pt 2o fete 4y FAEE T
3,

- 659 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 6, pp. 653~662, December 2016

9 Uik Aod F8
Table 9. Relative Importance of alternative

Importance
JPEG 0.25
JPEG2K 0.75
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Table 10. Comparing the compressed Raw file to a JPEG and

JPEG2K.
Raw JPEG JPEG2K
(%) (%)
(MB) (MB) (MB)
Sample0l 440 0351 o2 107 76
Sample02 | 105 0.0828 922 0.292 72
Sample03 144 0108 925 0277 81
Sample04 | 253 0.209 918 Q.576 77
Sampleos 729 0.547 925 157 78
Sample0s 146 0167 28 0582 60
Sample07 160 00791 95 0305 81
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Table 11. Compare the image quality of JPEG and JPEG2K.
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