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A Segmentation Algorithm of Pulmonary Nodules Using Active Contour
Model Based on Fuzzy Speed Function

CHEN Kan' LI Bin! TIAN Lian-Fang'

Abstract Pulmonary nodules are potential manifestation of lung cancer. In order to detect juxta-vascular pulmonary
nodules and ground glass opacity pulmonary nodules in computer-aided diagnosis (CAD) system, the above two types of
pulmonary nodules need to be accurately segmented. At present, the segmentation algorithm of pulmonary nodules using
traditional active contour model may cause boundary leakage. In order to avoid this phenomenon, a new segmentation
algorithm of pulmonary nodules using active contour model based on fuzzy speed function is proposed in this paper. First,
the fuzzy membership degree in fuzzy speed function is calculated by using the fuzzy clustering algorithm, which uses
gray feature and local shape index. Second, a fuzzy speed function is incorporated into the active contour model. At the
boundary of pulmonary nodules, tbe fuzzy speed function equals zero and the evolution of the contour curve stops, so that
the accurate segmentation of pulmonary nodules is completed. Experimental results show that the proposed algorithm

can achieve accurate segmentation of juxta-vascular pulmonary nodules and ground glass opacity pulmonary nodules.
Key words Pulmonary nodules segmentation, computer-aided diagnosis (CAD), active contour model, fuzzy speed
function, fuzzy clustering algorithm
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(a) 4G

(a) Original image

(b) I FHE B ER ALY
(b) The edge-based active

(c) PRIFE e ER Ry
(¢) The region-based

contour model active contour model

(d) VAT B ER ALY
(d) The integrated active

(e) ATCH Az
(e) The proposed active

contour model contour model
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Fig.5 Segmentation of the juxta-vascular

pulmonary nodules
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Table 1  Experimental data sets
CT Bl g4l CT B MSH it 1 R H
P DI GO FERR BRI IR 5 B AR R 45T PR BB S 45
80 120 512x 512 120kV 50mA ~160mA 1mm~3mm 0.5 mm/pixel ~0.7 mm/pixel 31 12

(a) JsRER

(a) Original image

(b) I FH B ERA LY
(b) The edge-based active

(c) DXIIE Bl e B A
(¢) The region-based

contour model active contour model

(d) IR ERRT
(d) The integrated active

(e) ATCHR A
(e) The proposed active
contour model
K6 J e 2 il 455 7 2 1
Fig.6 Segmentation of the ground glass opacity

contour model

pulmonary nodules
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Table 2

juxta-vascular pulmonary nodules and 12 GGO

Segmentation error rate measure (31

pulmonary nodules)
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