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ABSTRACT
Though Magnetic Resonance Imaging contains the three dimensional information] the images are still presented as the two
dimensional format. 3D visualization of Magnetic Resonance Angiography (MRA) images can improve the quality of clinical
diagnosis. The stenosis of brain vessel is the main cause of the stroke in the modern society. In this thesisC the Pulse Coupled Neural
Network (PCNN) is applied to segment the vascular tree in MRA images. The sensitivity analysis is conducted to search the
threshold” s decline weight (a 6 )0 experimental results showed that a 8 is 100 outperforms the others parameter in terms of
segmentation quality. After segmentation] a connected component algorithm is applied to link the tree-like structured vascular
system. 3D visualization is used to present the reconstructed output. The algorithm to calculate the slope and a normal along the
skeleton of the vessel is applied to measure the width of the vessel] which assists users to quantify the degree of stenosis of vessel in
the brain MRA images.

Keywords : MRA ; Image Segmentation ; PCNN ; 3D visualization ; stenosis of vessel
Table of Contents

000000000 000bWoOoOog ivABSTRACTvOOviOO vOOOviiODODO xOODO OO 1110000
0001120000000 31300004000 0000 62100000 6220000 82210000

O Statistical-based] 8 2.2.2 0 0 O O O Edge-basedd 92.2.3 0 O O O O Region-based] 92.2.4 0 0 O O O Hybrid-based
methodD 1322500 000000000 14230000 162400000 172410000 18000 0000000
20310000 20320000 2132100000 213220000 223230000 2332400000 243250000
OO00025000 0000000284100002841.1000000000 284.12000000000 314200
0000000 3142100000000 314220000 3243000000000 3543100000000 35
432000000000 3%4400000000000000 3644100000000 36000 00 465100 46
520000460000 47000 011000000 10120000000 50130000000502100000
070220000000 7023PCNNOCOOOD 10024000000 120250000000000 16026000
OO0000 17027000000000 190310000000 2003200000000 21033000000000
00002303400 0000002403500000000000 2503600000000000 260370000
00002704100 00000 280420000000 2904.3GoldenStandard0 0000 30044MRACODOODO
00000 3045PCNNOODOO0ODOODOOOOODOO 320460000000000 320470000000000
OPCNNOOODO 330480 000000000 00000000 34049000000000 30410000000
00036041100 0000000 3704120000000 380430000000000 3804140000000
0000000 3904150002000 0000000 0416000000000 000000O0 4004.2700003
O0o0obooodooo 40041800 000000000 410400000000000042042000000000
0004304200 0000000000000000 43042000000 000000 4404230000000
0100000 4504240 0000000000000 45000 0210000000000 1504100000000
0 O O Jaccard Similarity 34

REFERENCES

1.0000"Matlab7 0000 "0 00000000O00O00O020050 200000 0C0O00000000O0O0O0O—00O0OOODOODOOO
gooOoOoOoOoOoOOOOO™OOOOOOOOCOOOOODOOOOO20040 3. 0000 OO0O0OO0OOOOOOOO™OOO
OO00OOCOOOOOOO020040 400000 0000000000000 OOOOOOOXOOOOOOOOO0OO"0O0O0O0O0a
0000000020030 5.0 000"0 0000000000000 O0OO0OO0OO0-0000O000OO0OOOOOOO™OOO
OO0C0OC0OCOOOOOOO20030 6.0 000" 0000000000000 OOOODOOOODOODOODODO?20040 7. Ahmed M. N.
O Yamany S. M. and Mohamed N. M.O "A Modified Fuzzy C-Mean Algorithm for Biased Field Estimation and Segmentation of MRI Data.”



O IEEE Transactions on Medical Imaging Vol. 210 No. 30 pp. 193-19901 2002. 8. Chan T. F. and Vese L. A.0 "Active Contours Without
Edges."0 IEEE Transactions on Image Processingd Vol. 100 No. 200 pp. 266-2770 2001. 9. Do-Yeon K. and Jong-Won P.[0 "Computerized
quantification of carotid artery stenosis using MRA axial images."[] Magnetic Resonance Imaging 2200 pp.353— 35901 2004. 10. Hahn H.K. and
Peitgen H.O.O "The skull stripping problem in MRI solved by a single 3D watershed transform."O Proc. MICCAIO LNCS 19350 pp.134-143

0 2000. 11. Luc V. and Pierre S.[0 "Watersheds in digital spaces: An efficient algorithm based on immersion simulations."0 IEEE Transactions on
Pattern Analysis and Machine Intellignced Vol.130 No.60 pp.583-59801 1991. 12. Peter J. and Ronald M.O "Measurement of Stenosis from
Magnetic Resonance Angiography Using Vessel Skeletons."[] Proc. SPIE Medical Imagingd Vol. 397800 pp.245-255(1 2000. 13. Sheep L. A. and
Vardi Y.O "Maximum Likelihood Reconstruction for Emission Tomography."O IEEE Transactions on Medical Imagingd Vol.10 pp.113-122

[0 1982. 14. Rafael C. Gonzalez and Richard E.Woods 0 0 0 000 00000000 0D-00MATLAB'OODODODOODOOOODOOOODOO
094090000 15. Yong G. R. and Nixon T. E.O0 "Variability in measurement of extracranial internal carotid artery stenosis as displayed by
both digital subtraction and magnetic resonance angiography." Stroke 2700 pp.467-4730 1996. 16. Williams G.[O "Liner Algebra with
Applications."0 Wm.C.Brown Publishers[] 1996. 17. Wasilewiski M. "Active Contours Using Level Sets for Medical Images Segmentation."

O University of Waterloo[] 2004. 18. Zhang Y.[0 Brady M. and Smith S.00 "Segmentation of Brain MR Images through a Hidden Markov
Random Field Model and the Expectation Maximization Algorithm" IEEE Transaction on Medical Imaging VVol.200 No.10 pp.45-570 2001.
19. http://ct.radiology.viowa.edu/~jiangm/courses/dip/html/node122.html 20. http://www.radiology.cn/new_page 19-17.htm 21.
http://www.ptph.doh.gov.tw/%E9%99%A2%E8%A8%8A/92%E5%B9%B4%E9%99%A2%E8%A8%8A/th_103.htm#0 0 0000000
00000000 T Toggling%20TableD D DO OO OO0



