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Compression of the Digitized X-ray Images
—Evaluation of Compression Ratio and Image Quality
Allowed in Clinical Use—
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Medical images are using an increased amount of space in the hospitals, while they are not
accessed easily. Thus, suitable data filing system and precise data compression will be necessitat-
ed. Image quality was evaluated before and after image data compression, using local filing
system (MediFile 1000, NEC Co.) and forty-seven modes of compression parameter. For this
study X-ray images of 10 plain radiographs and 7 contrast examinations were digitized using a
film reader of CCD sensor in MediFile 1000. Those images were compressed into forty-seven
kinds of image data to save in an optical disc and then the compressed images were reconstruct-
ed. Each reconstructed image was compared with non-compressed images in respect to several
regions of our interest by four radiologists.

Compression and extension of radiological images were promptly made by employing the
local filing system. Image quality was much more affected by the ratio of data compression than
by the mode of parameter itself. In another word, the higher compression ratio became, the worse
the image quality were. However, image quality was not significantly degraded until the compres-
sion ratio was about 15: 1 on plain radiographs and about 8: 1 on contrast studies. Image
compression by this technique will be admitted by diagnostic radiology.
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Table 1 Evaluation of image quality affected by
data compression and the compression ratio.
Result in plain radiographs (10 clinical images>

total image-

evaluation score compression
(é)ercemtage of ratio*
egraclation)

Group 1 49-45/50 5.3:1-15.3:1
(14 parameters) (less than 10%) )
Group II 44-30/50 7.6:1-21.1:1
(25 parameters) (10-40%)
Group I1I 28-11/50 22.1:1-32.5:1

( 8 parameters) (more than 40%)

*Mean compression ratio of 10 plain radiographs.

Table 2 Evaluation of image quality affected by
data compression and the compression ratio.
Result in contrast studies (7 clinical images)

total image-

evaluation score compression
(percentage of ratio*
egradation)

Group 1 35-32/36  6.1:1-8.2:1
( 5 parameters) (less than 10%)

Group 11 31-21/35 7.6:1-18.1:1
(22 parameters) (10-40%)

Group IIT 20-11/35 13.9:1-31.0:1

(20 parameters) (more than 40%)

*Mean compression ratio of 6 contrast studies, The
compression ratio of the image ‘“gastric ulcer” was
excluded, because it was taken on a quadricected film.
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Fig. 1 Images before and after data compression on normal internal carotid

angiography, lateral view,

A, Non-compressed image. B-D, Images after compression at a ratio of 6.3: 1,
16: 1 and 33: 1, respectively. B, Degradation of image quality is not observed.
The score of the ROI (see text) was 12 at full mark. C, Cortical branches at
frontopolar region is seen bizzare obscured in their margin. The score of the ROI
was 8. D, Image quality is much degraded in most of the intracranial arteries.
The edge of the cortical arteries became more obscure and the peripheral portion
of the branches is not traced any more. The score of the ROI was 4 (the lowest

mark).
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Fig. 2 Images before and after data compression on upper gastrointestinal

examination.

A. Non-compressed image. B-D, Compressed images at a ratio of 6.2: 1, 16: 1
and 27: 1, respectively. B, The small areas of gastric mucosa are still well
observed. The score of the ROI (see text) was 12 (full mark). C. Definition of the
small areas of gastric mucosa is apparently disturbed. The score of the ROI was
8. D, The small areas of gastric mucosa are hardly observed. The score of the

ROI was 4 (the lowest mark).
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Fig. 3 Images before and after data compression on normal chest film, posteroanterior view.
A, Non-compressed image. B, C. Compressed images at a ratio of 6.6: 1 and 28: 1, respectively. B,
When locking at the pulmonary vascular shadow we see almost similar quality in the image before
compression (A). The score of the ROI was 12 at full mark. C. The pulmonary vascular shadow is
getting obscured and it looks as if they are observed through the covered ground glass. The score of

the ROI was 8.

L "\Y 1.55% + 61.1 35
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g¢ 23 \
22 = - §&\
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s I cg i . \
: : _ \\
@ L]
1 [ s L . M. 11 L i
53 187 161 2.6 2.8 3.5 6.1 e 10 2Le 31

compression ratio —= compression ratio —e

Fig. 4 Correlation between the compression ratio
and the total image-evaluation score in plain

radiographs.

Fig. 5 Correlation between the compression ratio
and the total image-evaluation score in contrast
studies.
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Fig. 6 A-D. The power spectrum of the fig. 2A-D. As the compression ratio
becarne higher (A-D), the freguency components along the central cross-shaped
line increased. This indicated that as the compression ratio became higher, the
horizontal and vertical frequency components increased, which was probably
due to the frequency components derived from the boundary lines between the
blocks. The other components tended to converge toward the center, which
indicated that the oblique high frequency components decreased as the compres-

sion ratio became higher.
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Fig. 7 A. The power spectrum of the fig. 3A (non-compressed image). The high
frequency components were fewer than the fig. 6A. B, C. The power spectrum
of fig. 3B, C. As the compression ratio became higher, the same changes seen
in fig. 6 were slightly observed. This may explain the difference of image
quality-compression ratio relationship between fig. 2 and fig. 3.
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