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Image Reconstruction from Multifocal Fan-Beam Projection

You Jiangsheng!,Li Yi?,Bao Shanglian’

(1. Institute of Heavy Ion Physics, and the center for Radiology Science, Peking University, Beijing 100871)
(2. Dept. of Applied Math. , Tsinghua University, Beijing 100084)

Abstract Image reconstruction is one of the most exciting borderline science in the last few decades. Many applications have
become known such as in diagnostic radiology .nuclear medicine,industry checking and etc. We know that fan-beam projection
is a widely used scheme in these applications. One disadvantage of fan-beam projection is the truncation problem in some case
which results in ring artifacts in the reconstruction. To resolve this problem, multi focal fan-beam projection is proposed in
recent years to avoid the truncation problem and at the same time in the fan-beam projection’s good sensitivity especially for
imaging of small organs is maintained. But the famous filering back projection method which is quick and efficient, can not be
extended to such projection. In this thesis we advance a new method based on expanding fourier series and regularization tech-
nique. The method is as simple as the famous filtering back projection method and its simplified form can be applied to paral-
lel-beam and fan-Beam cases. In implementing it, FFT is used to reduce the time of computation. Through computer simula-
tion, it is found that the new method is noise-insensitivity and can produce accurate reconstruction almost without any visible
artifacts when intensifying projection.

Keywords Image reconstruction,Filtering back-projection, Multi-focal projection series expanding,Regularization

TR et 4G

B2 NetServer LH3

HP A®F 1998 £ 7 A 14 HEIXRKA T E - TR TEMAFEN 4 BEIZ .
BHMET Intel #) LH3 JRE 8. I RAMRH « X 12 DA SR AR B (BRFHE
THETREPHEITEN - REEE, FERUE &Y 144GB)

RN LT .
% ,HP NetServer LH3 & W R &5 H
T Intel B M H#E LK 100MHz #Y 350MHz
400MHz Pentium II Zb3E 8% . R I TUR B AT,
8 2 3 28 0 90 P P B Ulera
/EHF. IHFHGIRSESFHA HP OpenView
Manage X/SE N#&EH ¥ &, 7 LA HP IR 5489
TopTools J7 {5 i 75 4« 3 5 5 2 2 47 22, H i HP
TopTools TR & FHH — AWK E T W T4
S, B R BR A TR R N B R R AR Y R
R 2 i IE], O R A AR T R E T fE . M
S FHIRE SBEREUTRA

« B ALEBGETE HP NetRAID 58 X 12
LO BA,BET EEGNREHEM T RIERE, 54
551 P g S 6 o) B AE HL AT T 49 8 X 1500 T,

« ¥RAERY Ultra2 SCSI(LVD) IR BT #4245 T
f5H SCSI B &R &, 7k 8OMB/#, HRE S
Ultra-Wide SCSI At , i #% L %A (R {3 .

“HP NetServer LH3 &% AE W WAk X HEZ|
B POl 4 e R SRR B, 7HP 2> 8] 6 7 b R 28 AR 45
B T35 2% Eileen O'Brien 64 ¥ . “X MR T E
BRIEENmRS LN AT PRI BREEF
B RIEE . W 4E A o] R ER

EID)



