CRVE-NE R et AR AR Vol 17 No. 8
2009 4E 8 A Optics and Precision Engineering Aug. 2009

XEHS 1004-924X(2009)08-2060-09

BoE8 CT B& AN M A 45 T RO MR i 43 28

BT L.EAWL.E OELE OB, KaE. 4 i)
(1. b RETVAF HITINSAF ZAYEFEGRAFAE T, BAIT % /RE 150001;
2HREERIARY BohfFk , BAIL % AE 150080;
3. hREEMAF WEMNEER.ZAIL % /RE 150081)

FEE N RG22 AR W 2 KU B2 2 A 5 R AT 58 P15 W7 o B B AS W80 R 35 1 X 38 CT &1 44 v 9 S 1 il 445 45 (SPND
SEES W ) B, 42 T RS B MR ARRAE G AR R SPN i BRE IR L D HE A 12 I SPN BB MM ISR B 2 W R % . R
g H A A E1 77 AR CT ER rh 4R B SPNG 05 SPN BRI £ 43 B4 H 77 EI13 3 768 4k %8 [ 7 B R AE AR AR
4 IR T L FE 43 I JH B AT 4 B 2 R0 AR U S S 3 B WL (SVMD R 3 SPN RLIB A 4326 88 5 due 5« 3 3o 00 3o e A 4 X 22
WIGRJE B SVM 43238 HEAT ML DUVE M 2 25 PE e . % 214 B3 32647 S5 56 5 SR 3R WA . 240 4> SPN B 1) 768 4E4RAE 1T
AT RIS 4. 83 s, SVM 43 288 U1 2500 3K BT A 8] 2. 24 s, BUSRE S 73,3390 4 el 70 %0 MER B 3K 71, 6706,
P B BAE R IR (ROC) FHEFL(AUC) Jy 0. 786 4, 1% Z Ge 42 B = 4t B4 25 A5 B R AE RE 98 45 338 78 SPN ik
V% P T 2 AE S 04T SPN M8 W7 0 v 1 B B TT 35 3 71, 67 %6, ) B 43 26 3 B L AL Be SO BB A v R 15 T30 50 1%, M E
2 AR R U SPN JE PR 12 W (7] R ER AL T 5 4 L % L1 4l B T B

*x B ORREZHMLFSPNCT B4 REREF S50 HF AT H: LHFEGZTH(SVM

hE S HES . TP394. 1;R445. 3 X EKFRIZAD : A

Fast classification of benign and malignant solitary
pulmonary nodules in CT image

LIU Lu',LIU Wan-yu' ,CHU Chun-yu*, WU Jun®*,ZHOU Yang’,ZHANG Hong-xia’ ,BAO Jie'

(1. HIT-INSA Sino-French Research Center for Biomedical Imaging ,
Harbin Institute of Technology, Harbin 150001, China;
2. School of Automation, Harbin University of Science and Technology, Harbin 150080, China;
3. The Tumor Hospital of Harbin Medical University , Harbin 150081, China)

Abstract; In order to improve the accuracy of the diagnosis with medical signs in medical imaging diag-
nostics,a computer-aided diagnosis system is developed quickly and accurately to find out the differ-
entce of benign and malignant Solitary Pulmonary Nodwles(SPNs) in chest CT images based the im-
age features of SPNs. Firstly, SPNs are extracted from chest CT images using the interactive segmen-
tation,and the multi-resolution histograms of SPNs are directly calculated to receive a high-dimension-

al feature sample set with spatial information of SPNs. Then, the classifier for differentiating benign
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and malignant SPN is constructed by using a Support Vector Mechine(SVM). Finally, the perform-
ance of classification is evaluated by testing the trained SVM with the test sample set. The test results
of 214 cases show that it takes 4. 83 s for computing 768 dimensional features of 240 SPNs and 2. 24 s
for training and testing the SVM classifier. The receiver operating characteristic (ROC) analysis of
classification performance of the proposed approach shows that the sensitivity is 73. 33 % , specificity is
70% saccuracy is 71. 67 % ,and the area under curve (AUC) is nearly 0. 786 4. Obtained results show
that the image spatial information can effectively express the characteristics of SPNs. The system
classification accuracy of benign and malignant SPNs is up to 71. 67 % without medical signs, and the
classification speed is about 50 times faster than that of traditional texture methods. It provides a fea-
sible, simple and objective method for solving the problem in medical imaging diagnosis of the SPNs.
Key words: Solitary Pulmonary Nodule(SPN) ; CT image;benign and malignant nodules; multi-resolu-

tion histogram; Support Vector Machine(SVM)
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Fig. 4 Multi-resolution histograms of two different images
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Fig. 6 ROC curves of different classifiers
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