16t His H G B SR Vol. 16, No.8
2011 48 H Journal of Image and Graphics Aug. , 2011

REESEE . TP391.41 XEFRERG: A XEHS: 1006-8961(2011)08-1402-06
WXRSIMBER XA, B XY JET 3 i BUGH R A I 2s 1R [J]. R EREDE 244 ,2011,16(8) :1402-1407

BT 3 4 E 5 IG 58 1Y B 45 7 15 A

XY A 3 AR

D (RACRFE AT B GRS SLRE H 110004) 2 (RAEKRFEE BRI S TR, W 110004)

0 OE ORSLPEIEE T BRI 2 i S U092 T B G o T O A 9 R D AR B KO Y i AT AR L A U
P A0 AR AR 22 A EH A DX I T, i ) — gl ok 530 3 248 0 5 5 52 i AR ) ) R 0 A T 5 il 454 1) O 2k
SR A& G SRR X CT FUGF S AT R MR A 1 A B 5 985 35 08 ) Hessian R [ S HASEAE {45 51 Bl
B3R R TP ARAH BB A DX IR, 3 3o X T 5 2R 00 0 BT R A T 3 2 165 2 12 5 805 e J 50 ) RO o S
PRBEATIR o BEXT PSR CT USRS S X207 b AT 7 I, 25 R3] 7 PR IS PRI 45 19 0 T 7 1 J2 AT
R

SRR UG 5 O AU B ; Hessian R 3 39 5 2 B2 45 4L

Recognition of pulmonary nodules based on 3D image enhancement
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Y ( Northeastern University Key Laboratory of Medical Image Computing ,
Ministry of Education, Shenyang 110004 China)
2 (School of Information Science & Engineering , Northeastern University, Shenyang 110004 China)

Abstract: The detection of solitary pulmonary nodules (SPN) is proven to be of critical importance in early-stage lung
cancer diagnosis. Aiming at reducing the false positive regions caused by the dot enhancement filter which is sensitive to the
lung nodules, a new recognition method based on calculation of three-dimensional (3D) enhancement density index and
decision rule is proposed. An adaptive bilateral filter is applied to reduce the noisy and smooth CT image sequences. Then,
the pre-enhancement coefficients and volume of interest ( VOI) are obtained by computing the Hessian matrix and
corresponding eigenvalues. After analyzing the distribution of pre-enhancement coefficients, 3D enhancement density index
is constructed. Finally, a decision rule is adopted to identify nodule candidates. The proposed method is tested on two lung
CT image sets. The experimental results illustrate the efficiency of the proposed algorithm.
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Fig.1 Histogram of frequency distribution for

pre-enhancement coefficient
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Fig.2 Mesh images of pre-enhancement coefficients for

nodule and false positive regions
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Fig.3  Recognition results by the proposed method
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Fig. 4 Free-response receiver operating characteristic

curve for our recognition method
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