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ABSTRACT
Virtual colonoscopy is a safe and fast medical procedure to screen polyps for colon cancer examination, and it is getting popular in
clinical practices. Colon segmentation is a necessary and important step of such an examination procedure. Since the segmentation
proceeds in a 3D volume, it usually takes many steps and requires a lot of time for each step. Therefore, the undo function could be
very helpful in the trial procedure of colon segmentation. In this thesis, we propose a DICOM-based virtual colonoscopy system.
The system provides not only image processing operations for colon segmentation, but also surface- and volume-rendering utilities.
Whenever the image data is changed, all 2D and 3D images will be updated automatically. The system also provides undo function
for image processing based on the memento design pattern, which allows the user to explore colon structures in a more efficient way.
With the use of our system, the user can create a virtual colonoscopy system easily and quickly.

Keywords : virtual colonoscopyO surface renderingd volume rendering(] undo functiond memento pattern
Table of Contents

U000 000 0000 6ABSTRACTivODO vOOviODODOviiOOO xiOOO 00 111000 11200000
ooodbgd 2130000000 41400004000 00006210000 62200000 100000000
1231Vircos 1232000 1233000 14000 0000 18410000 1842000 1943000 224400000
31000 00 34510000 345.2vircos340 00 OO00ODOOOOK10000 52

REFERENCES

[1lO0000001000000000 http://www.doh.gov.tw/CHT2006/DM/DM2_p01.aspx?class_no=25&level_no=1&doc_no=84788
02012000

[21000000000: 0000000000000 0D0ODO000O0O00OooOoD2001000
[B00000000000U0D0O00"™O000D0000D00O0000D0O" 00000000 0D0O00DO0O0000OO 236-2390
p2010000

[400 0000000000000 000O00O2000000
FI0000"0000000N0000N"U000D0o000oDoDO0ooooon 36-37002010000

[6] Sergiu Dascalu, Ning Hao and Narayan Debnath, "Design Patterns Automation with Template Library", 2005 IEEE International Symposium
on Signal Processing and Information Technology, 2005, pp. 699-705.00

[7] Erich Gamma, Richard Helm, Ralph Johnson and John Vlissides, Design Pattern:Elements of Reusable Object-Oriented Software, 25nd ed.,
Baarn, Holland, Addison- Wesley, 2002, pp. 2-3, pp. 283-291.00

[Bl0C000" 00000000000 000000” 0000000ooooooez010000

[9] Kitware. "ITK - Segmentation and Registration Toolkit." Internet: http://www.itk.org/, [Jan. 4, 2013].0

[10] Dongqing Chen, Aly A. Farag, Robert L. Falk and Gerald W. Dryden, "A Variational Framework for 3D Colonic Polyp Visualization in
Virtual Colonoscopy, "16th IEEE International Conference on Image Processing(ICIP), 2009, pp. 2617-2620.01

[11] Kitware. "CMake - Cross Platform Make" Internet: http://www.cmake.org/, [Jan. 4, 2013].0

[12] Xing Sun, Tianbai Qian, Minglu Li and Lixu Gu. "Interactive Virtual Colonoscopy System Based On CT Volume Images,"
Communications, Circuits and Systems,2005. Volume2, pp. 912-915.01

[13] Kitware. "VTK - Visualization Toolkit." Internet: http://www.vtk.org/, [Jan. 4, 2013].00

[14] Technological Educational Institution(TEI). "MEDISP Lab - Medical Instruments Technology Dept, TEI of Athens."Internet:
http://www.teiath.gr/stef/tio/medisp/index.htm, [Jan. 4, 2013].0

[15] Luis Ibanez, Will Schroeder, Lydia Ng and Josh Cates, "The ITK Software Guide: The Insight Segmentation and Registration Toolkit,"
U.S.A,, Kitware Inc.,2005.0

[16] Will Schroeder, Ken Martin and Bill Lorensen, "An Object-Oriented Approach To 3D Graphics,” U.S.A., Kitware Inc., 2003.



