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Fig.1 Structure of an ECM.
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Table 1 Edge extraction procedures constructed by IMPRESS.

Small Small
Smoothing | Differentiation | Binarization | component Fusion' ThinningT component
elimination elimination
for right lung | Median Laplacian p-tile 296(pixel)** | Shrink Tsuruoka's| 39(pixel)**
(5x9(pixel))* | (distance=6) (p=0.258)** - Expansion |method
(8 neighborhood)
for left lung |Median Laplacian p-tile 321(pixel)** | Expansion | Tsuruokas| 34(pixel)**
(9x5(pixel))* | (distance=8) (p=0.275)** - Shrink method
(8 neighborhood) - Shrink
- Expansion

(* Mask size (horizontal, vertical) , **Thershold value, T 8-connected)

(a) An edge image by using
a procedure constructed by human
Fig.10
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Range calculated Middle of th
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by eq. (10) 9
Right lung (1.74,2.17) 1.96
Left lung (0.574, 0.577) 0.576

Degree of coincidence
Right 92.6 % Left 88.2%
..... Evaluation by human observer
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Fig.12 Resultant images. (white lines : true lung borders, black lines : extracted borders by ECM’s).
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Evaluation by human observer
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Evaluation by human observer

I
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(a) Results by ECM'’s designed by human (b) Results by ECM'’s designed automatically

Fig.13 Resultant images. (white lines : true lung borders, black lines : extracted borders by ECM’s).
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Fig.14 Comparison between the ECM designed by human and the ECM designed automatically.

Table3 Evaluation of the extracted borders by human observer ( numerals in the table mean the number of cases ).

(a) Evaluation result of right lung

(b) Evaluation result of left lung

Automatig Automatlg
HumandeSan - o O X Sum HumandS 9 o O x Sum
esig esig
o 104 4 8 116 o 98 6 9 113
U 5 0 2 7 [ 5 8 2 15
X 3 1 7 11 X 1 3 2 6
Sum 112 5 17 134 Sum 104 17 13 134
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Automated Construction of a Border Extraction Procedure
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and Its Application to Lung Border Extraction from Chest X-Ray Images
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Jun-ichiro TORIWAKI " and Takaichiro SUZUKI™

"Department of Information Engineering, Graduate School of Engineering, Nagoya University
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Abstract
This paper describes an automated construction method of a border extraction procedure using the active contour model. Thgea

border of a figure is extracted by minimizing the value of evaluation function of the active contour model. We propose a medho decide all
of the parameters in the evaluation function automatically by using several sets of an original image and a sample figure. experiments
using 134 real chest photofluorograms, we constructed a lung border extraction procedure automatically by using this method @om-
pared the performance between the procedure designed automatically and the previous one designed by human expert of image ssoee It
was shown that the automatically designed procedure had almost the same level of performance as the one designed by humart.exper
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