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(a) Original image
Fig. 2 Nodule enhancement result.

(b) Enhanced image

2 2 2 — 4y
X, +y. <n and z, =tn

2 2 2 .
x +y . =r and -r<z <n



Med Imag Tech Vol.30 No.5 November 2012 295

(1) EE#EEHHEERICXT 5 MiEERE

EFEEICHE LS 2 B8R 5.
ALERE () AIALER (IEF RN HhiH, IEF SO
HOED , Gi) PIMEMSE O, Gil) 2 EMEHIER
DNEZAT S = & CREEIEMRE 215 5.

() mifsLER

2. 1) (1) LR TR XV, JHES CT Hifgh»
ORI O 24TV, BV THEIEEAT S .
WIZ, i S BRI 5 T, SEIRYRAR
EEHOTUTIORT & 9 ICRE S & e % hh
H3 25 [8,9].

KEX O : fEIRYIRR S 1 S AFEIT
BIRL, LEVMEUT O CT A4 5 fEik &4k
RIED., LEWEEZ 1 5838 HMH
WIER 2TV, BEEPEEM TH, 281780
RARLEWEEZHEBIICREY S, Hohi-L
EUVMEE WV CHEBIETRE U 72 2 K SChE I
LT 5.

M O : SEILIRALG R A A DOMiEh
Fi 1 REFETERL, LEVWEL EofEk
EIREE L. LEWEE 10 To8 s Een
DRELEZ 1TV, () @ AV BMEEM TH, %

Subtraction of
normal lung —>> normal lung
structure structure

v v

| Nodule detection | | Nodule detection |

I I
v

| Integration of results |

v

[ Module candidates ]

Extraction of

Fig. 3 Flow chart of the proposed method.
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Fig. 4 Processed images of the proposed method.
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Fig. 5 Detected nodules attached or closed to the blood
vessels. Boxes indicate the nodules detected by
the proposed method.
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Improving Nodule Detection in Chest CT Images Using
a Cylindrical Filter Based on the Anatomical Structure of the Lung
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In a previous study, we developed a cylindrical filter for the detection of lung nodules in chest CT images.
However, the detection rate of this method is reduced when nodules are adjacent to or overlap blood vessels
or bronchi. The main objective of the present study was to develop a novel technique for improving the nod-
ule detection capabilities of our method based on the anatomical structure of the bronchi and blood vessels
obtained from CT images. In the proposed method, chest CT images are divided into a region consisting of
normal lung structures (bronchi and blood vessels) and another region. Then, cylindrical filters with different
characteristics are applied to the two regions. In order to evaluate the effectiveness of this method, the pro-
posed method and the conventional method were applied to chest CT images, and their nodule detection
capabilities were compared. The results showed that the true positive rate of the conventional method was
0.72, whereas that of the proposed method was 0.79. The number of false positives per case was 4.19 for
both methods. These results indicate that the proposed method may be useful for improving nodule detection
performance.
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