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Advanced Compton camera

Restoration of Reconstructed Images in the Advanced Compton Camera

Takeshi Kurihara, Koichi Ogawa

An advanced Compton camera (ACC) enables us to reconstruct the distribution of gamma-ray
sources without a mechanical collimator. For this ACC we have proposed a method with a more
efficient algorithm than that of a conventional Compton camera. However, our method may
introduce significant blurring if there are measurement error in detecting gamma-rays and
electrons. To remove the blurring in a reconstructed image we assumed the system as a
shift-invariant three dimensional system and used a parametric Wiener filter. The validity of our
proposed method was confirmed with the simulations.
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Fig 1 Scheme of an advanced Compton camera

ACC

Copyright © 2008 Hosei University

w

(angler resolution

measure: ARM)

g
PP, Xy ¢

(scatter plane deviation: SPD)

Backprojecton

Fig 2 Backprojection region is restricted by the angler

resolutions (ARM and SPD)

ACC
ACC
ARM  SPD
[13]
3
P s _s
© AP,
()
® O
0ARM ¢SPD
|®_9c| < eARM |CD_¢0| < ¢SPD (2)
o ¢ @
5, AO  Ag
R
Ad /2 Ad
w
3
\Vol.21



67

4
2 2 3
W (O, D) = Orem - Pop . ( )
7
(®—90)2+(“2””j (®_¢0)2+{¢52PD) 128x 128x 128
20x 20x 20cm®
0.15625cm
ACC
(10x 10x 15 cm®)
(10x 10
cm?) ACC
Ar(90%)  C,Hs(10%)
(latm 273K) ¥Ga
300keV
ARM SPD
Fig 3 Image reconstruction method for the ACC 0o =6°  Pspp =80°
ACC
Tt l;_::;_'_';;;,___-ﬂ-achpmjacﬁun region 300 511keV
Pty [ AT By =B gy =80
2l ¥ i . T
[oai; P tructi
i e Rensaden steos (64 64 64
i ; ' 20 20=20 am®) 1 7=64 X-y
E 7 _. Cemr {54,6&.64] 2.8Cm 2 y=64 X'Z
1 — 1.4cm 2
' 1" detector - ;
P z=64 Xy 1.88cm
2" detector 1
(10 10zm? ) 30000
Fig 4 Simulation geometry Ad
0.15cm 3)
r
point spread function: PSF 2 001
0.5
H(u,v,w 5
M (u,v,w) = ( 2) (4)
|H(u,v,w)|" +T
5 6 5
7=64 X-y 6 y=64
M (u,v, W) H (u,v,w) -
PSF H (u,v,w) H(u,v,w)
r 5 2 X-y X
uv,w 6 X-7
X,Y,2 z
PSF X
4 27.6mm  z 95.6mm

Copyright © 2008 Hosei University \Vol.21



68

z
78 2 7 2
X-y 8 2 X-Z
7 X-y X
8 X-Z z
X-y X-Z
5 X-y
X
6
ACC
ramp
ACC
ARM  SPD
511keV
ARM
SPD
PSF
2
2
PSF
PSF
PSF

Copyright © 2008 Hosei University

biurred restored3D
L
210
= e ——— SRS
-Ei nal .'I.
2 0.6 ’
= blurred
% 0.4 ariginal "(
T \ srestored3l
P 3
2 0.2 /
E I - e
Z 00 Y

[i] 32 G4 02 128
position (x-axis)

Fig 5 Reconstructed images of a point source(x-y plane)
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