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Comparison of DICOM images and various types of images
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Abstract In this study, the original medical image, DICOM file, was converted into TIFF, BITMAP, GIF, JPEG image

X, il
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file, and then the conversion loss ratio according to the image compression and conversion process was quantitatively
evaluated using Origin pro and ICY image analysis program. As the evaluation method, 50% MTF, structural similarity
index, MSE, RMSE, maximum signal - to - noise ratio and so on were evaluated. The TIFF image file showed the same
result as DICOM image in all experimental groups, Image file format. In this study, we propose a new method for
evaluating the quality of digital images by applying original evaluation program such as Origin pro or ICY medical image
analysis program. Is expected to be used as research data in the field of medical image processing, and TIFF image file
showing the same result as DICOM image in the basic research field using digital medical image and evaluation program
that does not support DICOM file Therefore, it is believed that it will help to secure reliability in digital medical image

processing research using image file.
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Fig. 1. AAPM CT
Perfomance Phantom

Fig. 2. Tungsten
Edge TX5

2.1.2 Tungsten Edge TX5

IEC 62220-1¢] w2 MTF =48 Edge WE(IBA
Dosimetry, Germany)©]™ 3 mm F7|9] diof 113
2 1 mm 0] BaEl wow Eo] Qi Sum
Edge(Fig. 2)[14].

21.3 H=FH|
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CX128 CT(Toshiba Medical, Tokyo, JAPAN) AH]2}
DRX Evolution Plus(Carestreamhealth KOREA Inc,
Rochester, USA) Xeray & o}gslo] A5S siick

21.4 "Wolm2 24

Origin pro(Ver. 9.0.0, OriginLab, USA)¢} ICY 2]
2G4 B4 22 T3 (Ver. 1.8.6.0, Quantitative Image
Analysis Unit at Institut Pasteur, France)2 AN}
%ick Origin pro= Hlole] 4 W Tef 2y <
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Table 1. Exposure condition

Exposure 1 2 3 4 5] 6
kVp 70 70 90 90 120 120
mAs 8 16 8 16 8 16

222 =X FAHX|$ - MSE - RMSE - Z|C{

CT 4% 37 Eels WEE ol8si] &
o 27 W= 7t Eafs We DICOM e
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Table 2, Exposure condition

Exposure 1 2 3 4 5) 6
kVp 120 120 100 100 80 80
mAs 250 200 250 200 200 150

Fig. 3. ICY SSIM - MSE - RMSE - PSNR Measurement
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Table 3. 50% MTF measurement results

exposure Image file format
kVp | mAs | DICOM TIFF BITMAP GIF JPEG
70 8 0.2931 0.2931 | 0.04074 | 0.04259 | 0.04074
70 16 0.2931 0.2931 | 0.04074 | 0.04074 | 0.03519
90 8 0.2931 0.2931 | 0.04074 | 0.04074 | 0.03519
90 16 | 0,21316 | 0.21316 | 0.03889 | 0.03148 | 0.03148
120 8 0.27978 | 0.27978 | 0.03889 | 0.03889 | 0.03889
120 16 | 0.26645 | 0.26645 | 0.03704 | 0.03704 | 0.03704
ol2fgt A} g Este] TIFF olu]x] wlo] 7
& o) AelES Uehils 50% MTF 2% it
T Eole] Qe wig Igollx &2 Sdo]
S ok e 4l DICOM. Ak} U3t Al
=g Uehfgick Bty
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W =& A S YEgich olefgt Axt gk
E3}0] BITMAP GIF, JPEG ou|x] 5}ole] 79 gl
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Table 4, SSIM measurement results
exposure Image file format
kVp | mAs TIFF BITMAP GIF JPEG
120 | 250 1 0.610 0.610 0.604
120 | 200 1 0.610 0.610 0.604
100 | 250 1 0.610 0.610 0.604
100 | 200 1 0.609 0.609 0.604
80 | 200 1 0.609 0.609 0.604
80 150 1 0.609 0.609 0.604

12|31 BITMAP GIF, JPEG ©]w]#| IL]-?___!Q,]
it G4l DICOM & 7o oF
ARAIRe] At glo] AA| Aol 0.690 oH
= A% g HEigh tﬂ T AT U
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3.2.2 MSE &4
MSES 243 23} gk Table 5.9}
Table 5, MSE measurement results
exposure Image file format
kVp | mAs TIFF BITMAP GIF JPEG
120 | 250 0 743.166 743,166 747.052
120 | 200 0 742.961 742.961 747130
100 | 250 0 745,985 745,985 750.170
100 | 200 0 747729 747729 752,042
80 200 0 748.950 748,950 754,063
80 | 150 0 747.608 747.608 752.982
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RMSEE =73t A1} ZR& Table 6.1} Atk

Table 6. RMSE measurement results

exposure Image file format

kVp | mAs TIFF BITMAP GIF JPEG

120 | 250 0 27.261 27.261 27.332

120 | 200 0 27.257 27,257 27.334

100 | 250 0 27.313 27.313 27.389

100 | 200 0 27.345 27.345 27.423

80 200 0 27.367 27.367 27.460

80 150 0 27.342 27.342 27 441
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Table 7. PSNR measurement results

exposure Image file format
kVp | mAs TIFF BITMAP GIF JPEG
120 | 250 infinity 19,420 19,420 19,397
120 | 200 infinity 19,421 19.421 19,397
100 | 250 infinity 19,404 19.404 19,379
100 | 200 infinity 19,393 19,393 19,368
80 | 200 infinity 19,386 19,386 19.357
80 150 infinity 19,394 19.394 19.363
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