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The Technique of 3D Blood Vessel Reconstruction with Few

Projection Data

Student: Huan-Yu Chen Advisor: Yu-Tai Ching

Institute of Biomedical Engineering
National Chiao Tung University

ABSTRACT
The rule of Computer Tomography on medical is very impotent. We

can use non-invasive procedures to observe the inside of body without injuring.
With the development of scientific and technological progress, we can observe
the world of nanometer. Unfortunately, the power of x-ray is too strong for
microstructure, which will damage the cell. So we have to reduce the time of
observation.

We have to get a lot of projection, otherwise we can’t do well on
reconstruction. So we show the technique of reconstruction with few projection .
There are three techniques in this article. We hope the technique will be

improvement with the development of this method.
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p, ()= | | f(x.9)8(xcos 6+ ysin 6 — t)drdy (3)
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[0 if n#0 (4)

5(n) =1 .
L1 if n=0

2.3.1 Fourier Slice Theorem
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* _ ‘ 16
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u=wcos 0 (19)

v = wsin 6

Mk {8 40T

2
du dv =w dw do (O)
Ed NHERE B F ey
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B 3-1% = ® connected component & e
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™ L #4$5 connected component =7 pseudo code °

F_‘-

it

p E@’F’Lﬂﬁ%‘éi@’éﬁ'ﬂ* ELPEi]l > ETffi % 0~255
size FLBY {1
boolchedﬂsue]=fébe;//?ﬂﬁﬂFﬁﬁﬁgF]%K@Tﬁﬁ%
queue<int> task;
vector<vector<int> >groups; //F%‘%’« connected component
for (int 1=0; 1<size; 1++) {
1f (check[1]==false && p[1]==255 ){
groups.push_back(vector<int>(0));
groups[group_number].push_back(1);
task.push(1);
check[1]=true;
while (!task.empty()) {
int t=task.front();
for(a = 4 connected of t)
1f(p[a]==255 && check[a]==false)
task.push(a);

Bl 3-4 connected component #rpseudo code °

$5 ¥l & connected component Z f&o s AP A R e component £8- 0 T Bl A R %
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H ¢ — B slice
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Am P HRTHAS MR HEHEY s g2 DCTH ik 29 5%
EEETY o AP FBP uz ART 2 4 chdd g% 2 *ﬁ% + -] $&| & connected
component « A%< 4 e3¢ > ALY g=]~4 #imacth filter » £ F L a2

SIE BRSO A

B 4-1 & 48 thsh Projection °
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60 projections, thresheld 55, cennected component > 10

B 4-3 FBP
200 projections, threshold 55, connected component > 10
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50 projections, threshold 55, connected component > 10

5%

=
=]

-5 FBP £ %

B 4
50 projections, threshold 55, connected component > 50
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25 projections, threshold 55, connected component > 50

gz FBP £ g%

B 4-7 #Hix
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200 projections, threshold 55

B 48 o s
£ tamacth filter (sigma'=1~4); # ~H ® itk + Bl &

s

B 4-9 I FRFHHETERE
100 projections® s =4°2 & > 80
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Bl 4-10 fl* @y PpndE %
50 projections, s =23, & > 40

B 4-11 1% 3% B feond & 5 %
25 projections, s = 4> <%
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