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Evaluation of Diagnostic Accuracy of CRT
Monitor Display for Personal Computer in the
Detection of Small Lung Nodules: with particu-

lar emphasis on comparison between JPEG

and wavelet compression

Yoshinori Kihara

Purpose: To compare observer performance on cathode-ray-
tube (CRT) monitors for personal computers with that on
conventional radiographs in the detection of small lung nod-
ules.

Materials and methods: Fifty-eight normal chest radiographs
and 58 chest radiographs with a small lung nodule were se-
lected. Ten radiologists examined the original conventional
films on a viewbox and digitized (8 bit) uncompressed and
compressed images of the same patient on a color CRT monitor
with a matrix of 1,600 x 1,200, and rated the presence of lung
nodules with a five-level scale of confidence. The methods
of compression used in this study were the JPEG and wave-
let methods, with compression ratios of 6: 1 and 15: 1. Re-
sults were analyzed by receiver operating characteristic meth-
ods.

Results: There was no significant difference between film
and digitized uncompressed and compressed images obtained
by the JPEG and wavelet methods with a compression ratio
of 6: 1. No statistically significant difference was detected be-
tween film and digitized image with wavelet compression at
15: 1. However, detection was less accurate on digitized im-
ages with JPEG compression at 15: 1.

Conclusion: Digitized (8 bit)uncompressed and compressed
images with a compression ratio of 6: 1 are acceptable for the
detection of small lung nodules. Digitized compressed images
at a compression ratio of 15: 1 are also acceptable when the
wavelet method is used.

Research Cord No.: 506.9

Key words: CRT diagnosis , Lung nodule, ROC, JPEG,
Wavelet compression,
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Table 1 Areas under ROC curves for each observer
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Observer Conventional CRT display
film Uncompressed JPEG 6:1 Wavelet 6:1 JPEG 15:1 Wavelet 1511
A 0.8584 0.8006 0.8043 0.7990 0.7337 0.7601
B 0.8494 0.7765 0.8208 0.8240 0.7656 0.7916
C 0.8422 0.8548 0.8155 0.7532 0.7701 0.7501
D 0.8197 0.7872 0.8283 0.7763 0.7800 0.7592
E 0.8180 0.8257 0.7804 0.8273 0.8163 0.7860
F 0.7873 0.7003 0.7598 0.7371 0.7754 0.7663
G 0.7810 0.8144 0.8590 0.7550 0.7881 0.7191
H 0.7798 0.7281 0.7679 0.7871 0.8352 0.7791
| 0.7769 0.7735 0.7042 0.7485 0.6454 0.6981
J 0.7548 0.7903 0.7804 0.7633 0.7351 0.7604
Mean Score 0.8068 0.7851 0.7921 0.7771 0.7645 0.7570
(£SD*) (+0.0356) (£0.0451) (£0.0434) (+£0.0316) (+0.0523) (£0.0290)

#: Standard deviations

Table 2 Statistical evaluation of diagnostic accuracy of various chest radiographs by the Jackknife method. Numerals in columns in-

dicate P-values.

Uncompressed JPEG 6:1 Wavelet 6:1 JPEG 15:1 Wavelet 15:1
Conventional film 0.2647 0.3533 0.1751 *0.0403 0.1041
Uncompressed - 0.6924 0.7759 0.4250 0.4784
JPEG 6:1 - = 0.5207 0.1876 0.3065
Wavelet 6:1 = = = 0.4581 0.6316
JPEG 15:1 = = = = 0.8652
#: Statistically significant difference (p < 0.05)
Table 3 Average reading time (seconds) for one image
Observer | Conventional CRT Mean of CRTs
film (1) * Uncompresse (2) JPEG 15:1 (3) Wavelet 15:1(4) JPEG 6:1(5) Wavelet6:1(6)
A 28 43 36 39 38 38 39
B 59 73 71 49 66 51 62
Cc 24 29 35 32 29 2v 30
D 33 42 45 52 44 45 46
E 24 25 21 20 20 15 20
F 29 53 37 45 36 27 40
G 97 156 100 98 113 112 116
H 55 56 67 50 61 50 57
| 46 53 61 45 38 34 46
J 17 20 22 19 18 21 20
Mean S 55** 49*** 45 46 42 48

*: Numbers in parentheses indicate order of reading.

#% %% Statistically significant difference (p < 0.05)
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