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A Novel Method for Automated Honeycomb Segmentation in HRCT Using
Pathology-specific Morphological Analysis
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ABSTRACT

Honeycombs are dense structures that small cysts, which generally have about 2710 mm in diameter, are surrounded by the wall of
fibrosis. When honeycomb is found in the patients, the incidence of acute exacerbation is generally very high. Thus, the observation and
quantitative measurement of honeycomb are considered as a significant marker for clinical diagnosis. In this point of view, we propose an
automatic segmentation method using morphological image processing and assessment of the degree of clustering techniques. Firstly, image
noises were removed by the Gaussian filtering and then a morphological dilation method was applied to segment lung regions. Secondly,
honeycomb cyst candidates were detected through the 8-neighborhood pixel exploration, and then non-cyst regions were removed using
the region growing method and wall pattern testing. Lastly, final honeycomb regions were segmented through the extraction of dense
regions which are consisted of two or more cysts using cluster analysis. The proposed method applied to 80 High resolution computed
tomography (HRCT) images and achieved a sensitivity of 89.4% and PPV (Positive Predictive Value) of 72.2%.
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similar structures: (A)honeycomb (B)air-way (c)emphysema

= A7 2 HA7IE AEe dE A5 TP
el %

AN A H7E R 7=E Al
& o

M 4
=
i)
¥,
re o o =2

2= B
5 duss 3 Aesta e AV1E HE % AA
2 9% daueE dve WIIHd HE A%Es =d
Folol FF QA A R o F FA4e T F Us A
o

k]
Kl
Ao
ro

[1] K-N. Lee, “DILD; Radiologic Diagnostic Approach According
to High-Resolution CT Pattern,” Tuberculosis and
Respiratory Diseases, Vol.58, pp.111-119, 2005.

[2] L. Bessis, et al., “High-resolution CT of parenchymal lung
disease: precise correlation with histologic findings,”
Radiographics, Vol.12, pp.45, 1992.

[3] E-Y. Kang, et al., “Radiologic Approach to Diffuse Infiltrative
Lung Disease,” ] Korean Radiol Soc, Vol.54, pp.503-513, 2006.

[4] R. Shojaii, et al., “Automatic Segmentation of Abnormal Lung
Parenchyma Utilizing Wavelet Transform,” ICASSP IEEE
International Conference, Vol.1, pp.I-1217-1220, 2007.

[5] R. Shojaii, et al., “Automatic honeycomb lung segmentation
in pediatric ct images,” ISSPA. 9th International Symposium,
pp.1-4, 2007.

[6] C. M. J. Wang., et al, “Lung Disease Detection Using
Frequency Spectrum Analysis,” in ICVGIP, pp.485-490, 2004.

[71 J. S. J. Wong and T. Zrimec, “Automatic honeycombing
detection using texture and structure analysis,” Computational
Intelligence Methods and Applications, pp.4, 2005.

[8] T. Zrimec and J. Wong, “Methods for Automatic
Honeycombing Detection in HRCT images of the Lung,”
IFMBE 2007, Vol.16, pp.830-833, 2007.

[9]1 M. S. Nixon and A. S. Aguado, “Feature extraction and image
processing”, Academic Press, 2008.

[10] T. M. Deserno, “Biomedical Image Processing”, Springer, 2011.

[11] S. Hu, et al, “Automatic lung segmentation for accurate
quantitation of volumetric X-ray CT images,” Medical
Imaging, IEEE Transactions on, Vol.20, pp.490-498, 2001.

[12] R. Fabbri, et al,, “2D Euclidean distance transform algorithms:

A comparative survey,” ACM Computing Surverys, Vol.40,
pp.2, 2008.

[13] B. Vidakovic, “Statistics for Bioengineering Sciences: With

Matlab and Winbugs Support”, Springer Verlag, 2011.

[14] J. Beutel, “Handbook of medical imaging: Physics and

psychophysics Vol.1”, Spie Press, 2000.

IR

e-mail : kimyj@ncc.re.kr

2007 A el HFE (A

20073 ~2010 Aot o Zho g}
A e Q)

20109 ~& Al =HIAE o FAF
279

20119 ~8 Al Fosta Feze)
ulol . ) sZ o]t AAbabg

Awob:olnady Ael, 3D HaZelel, Ezage 5

TN

e-mail : liminus@ncc.re.kr

2004 A FE S (EA
2006 JNA AL 7 42ketEH(F S AL
2011 A iral A Akeka(FekEkAL
20119 ~d A FHGAE o g e T3t

O

a4
BYRok Ry A % B4, WFY
A R

e-mail : shlee@kw.ac kr

1984y st A28t} (8HA})

1986\ F st Ax-E e (F A AL

19939 F gl [ A58t (F8hEA})

19929 ~d A Fdgn JrIuz
et e

#AAFof:3DEd =, 3D tAFd ],
Frady 5

4 &7

e-mail : kimkg@ncc.re.kr

19969 <tE st & stat(o] ghAt)
1998 Ealgdstal &2 sa(o] BHAIAL)
20059 AEohshal o] -8 AA| 3 SH(3 kA
20079~d Al wHIAE o FeAtt

HYAT9
Aok 3, AR LA, NaAe
CEEEY

43 =
e-mail : kimjhyo@snu.ac.kr
1982 Algdigtal 3 3d|gt A8tk (3HA})
198613 A& ostal A5 s-2H(A A}
19943 A& st 2} sh2H(F shutA})
19959 ~d Al Agdidn §FHsre
gt AR AAE ST/
o3t Gt W
Aok o shed /A ], CAD(computer
aided diagnosis), PACS



