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ABSTRACT

A Study on the Automatic Lung Segmentation and

Analysis of Medical Images

Chae, Seung—Hoon
Advisor : Prof. Pan, Sung Bum Ph.D.
Department of Information & Communications,

Graduate School of Chosun University

Due to development of medical image scanners in medical field, various
modality of medical images are used in recent years. In order to diagnose and
treat patients using medical image, analysis of medical image is necessary.
Acquired information from analysis of medical image is used effectively in
process of diagnosis and treatment of patients. In case of chest CT image,
about 300~500 of CT images can be obtained from a patient. Actually, it is
impossible for a radiologist to analyze all the images. Even if a radiologist
analyzes all the images, there could be a serious drawback that analysis
results of one patient are at risk for being interpreted differently by the
workmanship of radiologists. For such a reason, automatic analysis of medical
image is required.

Medical image segmentation is an important stage before analyzing of
medical image. Through segmentation of medical image, not only a medical

specialist can easily observe changes of organ and lesion, but also receive

— viii —



technical help for surgery plan. There are many methods in segmentation of
medical image, such as threshold, Region Growing, Watershed, ASM,
Clustering, Level—set, and etc. However, these methods have problems such
as long running time, required interaction of user in segmentation process, etc.
Level—set is great tool for modeling, like inflation of an airbag, or a drop of oil
floating in water. For such a reason, it is suitable segmentation of medical
image. However, it has drawbacks that requires input of initial contour of user
and takes long running time.

In this thesis, we performed Level—set to segment lung regions from chest
CT image and pursued a research on solutions for problems in initial contour
and running time. If optimized initial contour to the shape of object is used in
Level—set, repetition number of Level—set is reduced. Consequently, running
time of Level—set is reduced. Using MRA, running time taken in initial
contour auto setting stage was reduced. Because of data loss in MRA, CIM
was suggested, and errors by data loss in initial contour setting were reduced.
As a result of performing lung segmentation by proposed MRA Level,
performance of existing Level—set was maintained.

Testing with CT image DB in VESSEL12, more than 0.98 of average
accuracy was confirmed. In order to confirm reduction of running time in
initial contour setting and image segmentation, we checked necessary Cycle
number using MRA. As a result, compared to 5.373x10"" of Level—set that
users input initial contour by 7.390x 10”, we confirmed 72 times of reduction.
In addition, we analyzed lung region of LIDC chest CT image and lesion region

using Adaboost which is binary classifier.
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771 (Strong classifier) H(x) & st dagFolth[71-72].
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Home | Why Challenges? | All Challenges | Contributors

All Challenges

Here is an overview of all challenges that have been organized within the area of medical image analysis that we
are aware of. They are subdivided into the following categories:

* Upcoming - Challenges for which the first submission deadline has not yet passed

+ Active - Challenges that have been held and presented and which still accept new submissions

+ Past - Challenges which do not accept new submissions. Datasets often still available for download. in
august 2012 an email was sent out to the organizers of all challenges listed on this site. Any challenge
which indicated not taking new submissions or which did not respond to the email can be found in this
section.

If you know any study that would fit in this overview, please e-mail w.s.kerkstra@gmail.com.

This overview was last updated December 3, 2012,

1% 59. Grand Challenges in Medical Image Analysis YA E

MRA Level—setd] A5< H7lst7] ¢ste] VESSEL12 (VESsel Segmentation
in the Lung 2012) DBE A}g43te] AdS Fa35t9r;. VESSEL12: Grand
Challenges in Medical Image Analysise %3l 4270% ISBI 2012 (International

Symposium on Biomedical Imaging 2012)¢ ¢asxoe=z 2012d 5€
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Home Details Download Register Submit Results Organizers

VESsel SEgmentation in the Lung 2012

The VESSEL12 challenge compares methods for
automatic {and semi-automatic) segmentation of blood
vessels in the lungs from CT images. The challenge was
organized in conjunction with the IEEE International
Symposium on Biomedical Imaging (ISBI 20127 , held in
Barcelona, Spain, from 2 to 5 May

W 2012.The results of this challenge were
kY presented during a workshop held in the
= morning of the first day of ISBI, May 2nd,
Barcelona.

Who can participate?

Any team, whether from academia or industry, can join.

How does it work?

After registering on this site, a team can download a number of CT-scans of the lungs. Each
team then submits a probabilistic segmentation of the vessels in each scan, and a description
of their algorithm. Each submission is evaluated against a reference standard. The evaluation
result is then published in the results section of this site. Currently, an overview article is
being compiled by the grganizers of the challenge with all participants of the ISBI 2012
workshop as co-authors .

Find all the details here.

1% 60. VESSEL12 $IAlolE

VESSEL12 DB+ & 20719 &% CT A "oy Al o 9 & Arl

=& vpaa dolg Ao FAdFe] vk VESSEL12 dolg AlelA F4# CT

o

A 512X512x12bit JAeE  FAEHo] Qitp. B niag g

512x512x8bite® el glem 0, 12 # 995 &t st



gole] Aol H 43049 LEtolAz FAHo 9o F 859379 FH¥ CT
FFom 7] vk Zzke dolE Alel tigh Al W& X 65 B3I ¢
4 St
¥ 6. VESSEL12 DB?] 9 AH
Bakvpag | CT 94 & mpaz | CT 94
No. | Slice No. | Slice
o a7 | %Y A7) o a7 | 3 A7)
1 | 355 | 88.7MB |177.5MB| 11 | 421 | 105.25 MB | 210.5 MB
2 | 415 | 103.7MB | 207.5MB | 12 | 446 | 111.5MB | 223.0 MB
3 | 534 | 133.5MB | 267.0MB | 13 | 471 117.7 MB | 235.5 MB
4 | 426 | 106.5MB | 213.0 MB | 14 | 386 96.5 MB | 193.0 MB
5 | 424 | 106.0MB | 212.0 MB | 15 | 378 94.5MB | 189.0 MB
6 | 375 | 93.7MB | 1875MB | 16 | 451 112.7 MB | 225.5 MB
7 | 461 | 115.2MB | 230.5MB | 17 | 429 | 107.2MB | 214.5 MB
8 | 442 | 1105 MB | 221.0 MB | 18 | 408 | 102.0 MB | 204.0 MB
9 | 543 | 135.7MB | 271.5MB| 19 | 396 99.0 MB | 198.0 MB
10 | 426 | 106.5MB | 213.5MB | 20 | 406 | 101.5MB | 203.0 MB
2. 8% B7PEH
H g9 & HAss& A7 9319 Dice's Overlap WS AFE3A T MRA
Level—set® 2 ¥&3 Ay 44 A9 VESSEL12 DB A ¥shs #3 npaz

34 BY FA

HEZ the 4 ol g3to] AAraHeTHT8].
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Score = (& 16)

T AFAES Frrekr] 98ke] 2011de] €& LOLA11 (Lobe and Lung

Analysis 2011) oAl AFES TS 3 73 28 H7MARE AL H[79].

X 7. 8FE AR
B & a7
Mean < Score
Std Scores? EFHA}
Min FH k= 2k Score
Q1 AW A AHE 215 (First quartile)
Median Score? =3+zk
Q3 AAA AE91 5 (Third quartile)
Max Hjgk& Zk= Score
Ql¥ Q3= WA ARESIFeF A A ARE9leE Uebdth QLS dloly A9

o

SEo) A5 Score5 e W wolA e £o® FUF F ATEYS ¢ 19
AAQD mRA 2] Score®t m+1HAS] Score®] Fitelth Q3+ %ﬂﬂ‘ﬂ nyH A 2
Score®} n3+ 1WA Scored Huo|t}. o] HI7IRFEE= JAF &89 AFo] dnl}

ILEAE B 5 Sl
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Details

For the workshop, the results will be reported in terms of mean, standard deviation, minimum,
first quartile, median, third quartile, and maximum overlap over the 55 scans for each object
separately. The overall score for a lung or lobe segmentation is simply the mean of the means.
Participants will receive two result tables, one with results for segmentation of the lungs and
one for segmentation of the lobes. In case only lung segmentations were submitted only one
table will be generated. An example table for lung segmentation results is shown below. The
LateX source for the tables will be provided.

Table 8: Example results for each lung, for 5 scans in LoLA11.

ohj mean st min Q1 median Q3 max
LL 0L.O8097  0.0032  0.09860 09863 0.0904  0.9912  (0.9945
RL 0.9705 000463 08780 098506 0.9939 09951 0.9957
seore | (L9801

79 61. LOLA11l $IXJolE
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