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Abstract

The aim of this study is to evaluate whether 3D nuclear chromatin texture features are
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significant in recognizing the progression of cervical cancer. In particular, we assessed that our

method could detect subtle differences

in the chromatin pattern of seemingly normal cells on

specimens with malignancy. We extracted nuclear texture features based on 3D GLCM(Gray Level

Co occurrence  Matrix)
(Normal, LSIL and HSIL).

and 3D Wavelet transform from 100 cell volume data for each group
To evaluate the feasibility of 3D

chromatin  texture analysis, we

compared the correct classification rate for each of the classifiers using them. In addition to this,

we compared the comrect classification rates for the classifiers using the proposed 3D nuclear
texture features and the 2D nuclear texture features which were extracted in the same way. The
results showed that the classifier using the 3D nuclear texture features provided better results.

This means our method could improve the accuracy and reproducibility of quantification of cervical

cell.

Cervical  Cancer, Pap  Smear
GLCM, 3D Wavelet Transform

» Keyword :

. M2
2873 Rede AR R fedo] o]o] ool A WAYst
= TS T F HAZE T3 doln Ao E dE
FTHEL AIYE] =2 47goluill
28735t AR e REE AR MER HAKPAP
A ) AAHColposcopy), Z3  7AAKBiopsy),
195S o]8g ¥ AL g hlolY
ZAAHHPV test) o] o, olgjgk 7zl W FolA
1M39  George Papanicolaoucl ¢J&ted &0z AAH
AR AEZA AARE A3 ARG 27179 s 2917
Q Wog el ghom WY, AHlE T FHo=
7P gl ARSEA QITH2L AR AR AR AL
=2 5498 Y FHmo w2 AE|Ee] 2fo)7} +
AZ A7z Yk
olyst TAES 3NAst] 3l Sl gt
3 4 Qe AFEHE o83 AR M 3
o] AFEAR L lom T2 AHEA GAFollAe] Al
I ER FF, 5
)3 ot 2 T2 AR AEZ el GA

=

R oA e

oy
N

Koo ool pE

i

A

LR
: © 1 o
2 = o om

to ox H

Images, 3D  Chromatin  Texture  Feature, 3D

FCM(Fuzzy C-means) W SVM(Support Vector
Machine) S AH8St] Ad5s wluwsiglers], ol
AutoPap(Neopath Inc)®} 22 Aesld AZARES A
Alzdlo] FE3lE i B g T2 A A YAdelx] ALE-
FojA]aL Slok
e tiF2e] A7t 23 AlER el M) A
3 2 AEH] HJejEhE 5AS 7N E 4 HF-
9 A Y=g Adst=r] T8 T o] BAA0=E 34
A 725 7HAE Axde] Hiet EA4S Al |de g
AL 7L Ak =S BRIl B ¢
o W& Alxd jFe] sk HesAl welel $)
g % FAS A% F8% 94" HrhhL JlSelE
St A3 el 33k A4 (Chromatin) W8S
8171 $13 Aol g A= Pl AAolt) aE)a A
st AR Fe A2 GA] AR A2R] SEfol=
o 7] A FA T ARSI o] WEjo)Ate] 2314 M
9 ek o] wieA] Fosin] 53] kY] R A
Hore] FHED AMEEC] T2 A dEelA A IoE
1S ofF%e] 9
B A7EE A 29 Sl Uppsala University,
weden), %= MAIEI(Regional Cancer Center, India)
o} FFoF Aol im vk HlE-oF A ARE 5
A3l EE XL AYAS 7R AT AR D Al2H
MEE $Jal A8l sio6,7]. o] T2AEA B A"
S gt AlE o] 3xk FAF W)
4 71& Tl Aet AE st

@E (R
roo

M
Y

&U

w

N
)
o|l
—z
12
2
oy

i rlo
o
e
_&' ox
S
i
30
fre n



AZARY AL % 349 AZA A2 5% 59

oX,
ol
N
R
2,
r )
rob
e
-+

8

B xa)e] 3349 A =
2 @8}4%1 o} 68 54k
e %7}’8}51]} A}, 53], opoleln AvE MEA =
Hol M7} Fue] o AEY
oz 54 AﬂEEﬂ Fele A glont Alze v o
84 $ole A AlEsh BlAF Aolr} ke A7ES
uleRo 2I8-10] HElE B ALAE Mol Ale v
o G P} ARoE Aol HoleAE Svlnnd
)

T SFAIE oA AlEst
AR AED &g %R A543 4 (Squamous
cel) @Fe=, HHHATYL wulath Al2Hl(Bethesda
system)S B Z A4 Normal), A5F HH Ay H
WIS, Low grade Squamous Intraepithelial
Lesion), 15w ¥ 47d WHMHSIL, Hgh grade
Squamous Intraepithelial Lesion)2.2 {3 SEpo|=
A FeEHoze i AMENILM, Negative for
Intraepithelial Lesion and Malignancy)® X®QItka 2
@3k AE Golth F ABelA AFd di2 oPeleia
ek AEZ =2 RRAA Fele 44 AEXE BHolARt
9] o AEY FFOoE AT o] dad By
HeellA Zol& HolEAE AK7] 93], Normal, LSIL,
HSILZ Rghe sejol=olA 04um HH02 AL 23}
A B8 HE G} 0= %Mgs:d_ 1344x1024 79 B
FHOIEE 400u]&elA @rAdl ¥2H CCD 7M2s &
3 8RlE o] FHo= U]X]‘?j_ﬁro}%ﬂ\q' I BRsF
U2 4o EFdeleolx] 242 100714 Aoz Holes Al
gsla 502 Aehfio] & 300719 A2 EFuo]
BE 4 ?:4%‘ yog ARSIt I 12 IHY BRESE
Normal, LSIL, HSIL Z}7e] sl AM85F Bgulolee]
ojolt.

ofi
rL.

VA=
e A

EREREEEEs
SRR RRann
Sssseee
CCRR R
SRR RREES

(@) Normal

¥
-

(b) LEIL {Low grade Squamous Intraepithelial Lesion)

C

(oI HSIL (High grade Squamous Intraepithelial Lesion)

T2l 1. 2 ERESY Maiaine of
Fig. 1. Examples of representative images
for each group

Y59 339 BEdolEstE
o3t} e 339 BFHolEE
dge] wFUolE Wolxlsl 937} 25e)
RedolA Pl as 2ol SeiAw Agol Be BN
o] gtk TeluE PGS BEI] Sl 2Euel
& P48k glE A719] 239 B8 89 ol B Az
e AR A B RS Hololsinl e Pl

e
Ach
e,
=
o
0k
g
2 g
o,
rulo



86 R TR M REE G CEE(2011. 10.)

s EEellEE TSk gt 23 B3 48 94
o) g W sorshs Bo] Aok
CIeIE A S 1okl A LR 1
HA2) WA=, 3 BEHelHd Ak Wk $ o

Minimum Intensity Projection) HPH< @.%3}04
FSHI(SNR, Signal to Noise ratio)’} £& %9
e AR 2 Ay el Y eR F=

Canny Edge Detection Method)S AMgsle] AEe]
FZAE FE5TE o2 AEH ] o] AojA o]

EH
%2"]%
= U

—~

F

2 PPl BT B, Telm THE e FHeE o
e sl A Gojo] RUH o7 YRS AU,

(a) (b) (c)

2 2 M=sl 28t oy () &4 SR FE G4, 0
7H‘—| O'lel Jijl_l.y C oiEHoI-X4 O1A|- |-| 71‘!'.
Fig. 2. Process for segmenting a cell nucleus @
minimum intensity projection image, (b) Canny
edge result, (¢) final segmentation result
achieved through filling of dlosed areas and

opening

o AXdo] $UE o1 P uigos AY
A3} e 152 71 339 ol 2EHlolEE BT Aol
o] BEHoJE|s AND AxHE Fstol AL o] 8]
gke: a2 RASAN PR BIghe 02 AEY
o] £ € A2 BEIEZ Basg0H o] 2
e AT 339 A7 SRS AN 9% 9 9

o2 Agss

O

o

3. 3xhd A&

M3

an
1©

o
1
I“'HI

31 3AE  GLCMGray  Level  Coocourrence
Matrix)ol| 7|18t 2zt EAMzF 2%

%%‘01]/‘191 e %‘401% IR BRI
q

o
4

1o,

)

4
fo
oo o2 oZ KU N

=)
_?_[1’
1)
N
=
T FIF F{E Ol'm i
2
o

o5
i e
T

o] ¢)% ﬁ’ﬂ% @quggai —E'r@.?'fPE :rLi;j

= A S ARske Aol ¥ A,
GLCM(Gray Level Co occurrence Matrix)2 7|

W R 7 HAzte] B |

3} gjglo] duh} Wiws] Jeh b E 2% 88 95 (Joint
probability density) 4 f (i, : d,0) 2 %83 Heolk. o

714 4,55 RS T FAE oJvlste] de T JA7e A
g, 0= F o] o]f= 2 Yehin 9} 03k WgiA
oM o7 71X GLCME AAE 4= Atk 239 94 &
A& 918 GLOMO] shute] /el gAse] grigh £
gk F3HA &S aeehe jhd|, 33k G4
& GLCM2 BFHCIHE TAsh= 71 &9l 54
el 329l I oj&AS asfolgitt. g B4l
o2 e Ao dlal] 2678 WAl ti3k GLCMe] A
ofo} s} FHEAJ o= g 1370 W] Wl 9% GLCMS
AAJEIA 239 GLCMS: 33 GLCM.Z S319t) 1 1
< EFdlolH GLCMS AlLksl7] $18 1371 WHe #E e}

rerL_t
g o

ﬂnb%}ij‘lé

A

°-|—4
L

Hx]O
=

wr

17

2
s Mo

=
5
3

79 thgshe T8 WEHE YeELL 9ler De S 9]
sk
I 1. 3D GLOME)| 9| eliefo} Z=HE
Table 1. Dispalcement vector and dulplicate  displacement
vector of 3D GLCM
Direcfori¢), ) | Displacement Vector usgagenﬂmie‘fttevwor
(0°, 45°) b, 0,D (D, 0,-D
(0°, 0°) 0, 0,0 -0, 0,0
(0°, 135°) b, 0, -D (D, 0,D
(45°, 45°) b, b D (D, -D, D)
(45°, 90°) b, D0 (D, D, 0
(45°, 135°) O, b -D (D, -D, D)
9, 45°) 0,D,D 0 -D,-D
(90, 90°) 000 0 -D,0
(90°, 135°) 0, D, -D (D,0,-D
(135°, 45°) (-D, b, D) ©,-D, D
(135°, 90°) (-0, D, 0 0, b, -D
(135°, 135°) (D, 0, -D) 0 -D,0
= 0) 0,0,D 0,0 -D
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