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ABSTRACT

This research aimed at developing software for semi-automatic image
segmentation and 3D visualization of nasopharyngeal carcinoma (NPC) from CT
images. A segmentation technique based on a self-organizing map (SOM) was
proposed in order to extract the tumor region from the images. Initial tumor pixels,
called seed points, were specified. Information from the seed points was used to
determine the extent of the tumor in a CT image. The proposed segmentation
algorithm was then compared with the traditional seeded region growing approach and
standard ground truth images specified by radiologists. The results from the
segmentation showed that the proposed technique was superior to the traditional
approach in that it provided the highest segmentation performance.

After the tumor regions were selected from the images, a 3D model of the
tumor was constructed and presented in the virtual skull which was created from
surface and volume rendering techniques. Precision of 3D reconstruction was
investigated by comparing 3 geometrical models with their 3D reconstructed models.
The results from the 3D model showed that the volume of each 3D reconstructed
model was slightly larger than the actual model. This is because the quantization
effect.

The developed software from this study can help physicians in diagnosis
and treatment planning. Useful information such as common site, cell growth and
invasion patterns can be easily observed. In addition, physicians can compare the 3D
models of pre and post-treatments in order to evaluate treatment efficiency.

KEY WORDS: NASOPHARYNGEAL CARCINOMA/ SELF-ORGANIZING MAP/
SURFACE RENDERING/ VOLUME RENDERING

76 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

o { o A o aa { 4 <] (%
ﬂ"liﬂ%!flﬂlﬂﬂTWLL‘]J‘]Jﬁ\?@ﬂiu‘l\lﬁLlﬁgﬁg)ﬁﬂ"ﬁ/\lﬂ"Iﬁ’fNﬁﬁJiJ@ﬂl@ﬂlﬁﬂlgﬂmmﬁﬂcﬁﬂﬂﬂﬂﬂEN

Twsaaun
SEMI-AUTOMATIC IMAGE SEGMENTATION AND 3D VISUALIZATION OF

NASOPHARYNGEAL CARCINOMA

ILYNT FULNY 4936234 EGBE/M
.. (%aﬂim%ammwmf)

d‘ = a a 4 =\ a [V % 4 % o
AmzNITIUMINUTIEINGUWUT : Jausd gnF1s2IA, D.Eng., 59%8 WaAuNWaL, M.D.,
Taaw duAeINT, M.D.

UNANYD
a o dydw s A ] 4 o o o o £ o =Y
NuIvetNIaglszasmmeianNwo WAL TEHTUMIT UM NIUDAIGA TulA

Y 1 < .

naza i mesmuiaveuiliomonz5 1onerad INTYNIINMNFTA matansswunnmn

1 A v
Tagldunufdasouiunuiadaeanse Self-Organizing Map (SOM) ldgniiuausiivoswuniui

U

' '
Y ~

X A < P g 2 vq ¥ & D, 2 9
iomeuziFalunm Tasyaisuduuesmssuunzgaiimua laod 1% Fedoyan laningaisudu

U

[ 1 o Y o dg/ A < ==t ° o a
QﬂangﬂumﬂﬂumimwuﬂmmmmuE)LEJE)iJzLiﬂumww AANITVLUNNTNUBIY BANDITY

A o o = = o o A A 4 & .
‘Vlu'llﬁu@’ﬂgQﬂu1hl.°]_]lﬂﬁflllﬂ/'llelﬂUWafnﬁﬁ]“Luﬂﬂﬂ/\lTﬂﬂl‘ﬂﬂuﬂﬂ'ﬁmﬂ']ﬂwuwﬁﬁﬂ Seeded region

YA

3 a 4 4 3 A o v A 4
growing LLUU@\uﬂlll,l,aZGUﬂ‘Ul,sU@']Lﬁﬂlgﬂll$Lﬁ\T‘VIQﬂﬂ']ﬁllﬂiﬂﬂiﬂﬁuwmﬂwuﬂizﬁﬂﬂ'ﬁm WANIT

U

I

= ~ Y < "o ak A o Y o dy A S @
L’]JiEJ‘]JWlEJULLﬁﬂQGI,‘Hlﬁﬂ??ﬂaﬂﬂiﬁﬂﬂunﬁu@ﬁlﬁNaﬂ"liﬁ]HLL!ﬂﬂ11/‘!luﬂlﬂﬂﬂ%tiﬂ%ﬂﬂﬂﬂﬁaﬂiWiﬂ
Y 9 1 a a o dy A 3 o o an dsl} A
ﬁ]ﬂaljﬂulﬂ@fJNQﬂG]ENﬂﬂﬂﬂ'ﬂmﬂuﬂLﬂll HANVTINLUBLYDUSLIIPNVTLLUN gﬂﬁﬂﬁ@\? 3 UAUDIUDLIYD
3 y & a A A g X e A o
N%Liﬂﬁ]ggﬂﬁi1QﬂlULLﬁ$QﬂLLﬁﬂﬁ1Hﬂ$I1’iﬁﬂ’ﬁ'i‘H$LﬁiJ’Ou%ﬁiNﬂJuﬂWﬂﬂWiLﬁum@iWHW'JENﬂ’E)\‘lLLag
Jd a o o aa o = =
Mssuaessuasiians mmgﬂﬁ’awamuumam 3 ll@lE]ﬂ‘l/lTﬂiﬁﬁﬂHWIﬂﬂﬂWilﬂiﬂﬂl‘ﬂﬂ'ﬂ

FLHINUUDIADINIUTVIAVUAVIUIY 3 LUD LALAINI AT INUAVDIUAASUULI1A0Y WA

' P
aaa 9 =

MsAnEMUIMUDTIa04 3 Tanadwiuldlsuasiluginiinges iiesnnravesniton laws
I o g ¢

o . . 4 1 9 I3 aa o o
%W (quantization effect) W@WﬂlnﬁﬂW@Ju'l"’llUHGH’JEJGlWLLWV]fJ'ﬁ']jJ']ﬁfI'JuEﬂﬁﬂllagj']\ulwuﬂ'ﬁﬁﬂ‘ﬂ']

3 A

=3 o 9 dy A 3| S a ~ < ] a
ﬁmmmmmmmmagmu’om’omwdmﬂuﬂiﬂwu YU UTNIUNNUUSLIIIUDY, MsaL Taveq
v

ag JUnUUMIENINIzae wenvniuwndamnsalduuudiaes 3 Ta lumsSeuiiouna

1 ] ] A a A A [ Yy Y
ﬂ'ﬂullﬁs‘iﬂaﬂﬂ'liiﬂE'IL‘WEJ1]5$L3JUﬂﬁgﬁﬁ‘ﬂ‘ﬁﬂ'lWﬂWiiﬂB'lllﬂ@ﬂﬂ'Jﬂ

76 N






