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Fast and Quantitative Reconstruction of 4D SPECT for Fan-beam
Geometry Based on Novikov’s Inverse Formula
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Abstract Study on fast and quantitative reconstruction algorithms for dynamic SPECT (4 dimension) under fan-beam
geometry is conducted. The correlated information along time axis of projection sequences is de-correlated using Karhune-
Loeve (KL) transformation. Then we reconstruct all or part of the components in KL domain with Novikov’s inverse
formula, which is deduced for fan-beam geometry. The results can be obtained by inverse KL transform. The reconstruction
can compensate for the non-uniform attenuation effectively. The results are similar to those from iterative approaches while
there construction time is greatly abbreviated. The proposed method can reconstruct 4D SPECT fast and quantitatively and
thus has a good future in clinical applications.
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Fig.1 Projection acquisition for fan-beam geometry
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Fig.3 Comparison of images reconstructed by different algorithms




2274 B 4 DR 2R

B3 %

K G Rk x 4 4 SPECT EI{G 47 & 4 2 il
1 2 o0 i R A A 3 4 E g R) AU LA A e, (L 22
W T EF AL B b A DG A B . AR T — P&
FAF B 52 7 2 o e i s R vk i G R
T R TN AR A DS B B TR 4 4
P G AE Ay — A B PRI 58 X6 G2 0 L 2% 1, AT e 2
TUAERRAEX TR R o [R)E 30 38 2 % e % 4%
%7770 Novikov H2F i # A2 HES: , XF SPECT Y
B R P AR ) AT T M R AR T
DA e il el A kAR AR 1 R (R B AR
IR I R e, A R T R
FBP B3k )iz B () 32300 , e e T L I IR 225K . (&
SRS 25 FEARNUE B T % A A A

LRSS RGL B R Y] T o 7E KL s A X A
J7 858 G HEAT 8 43 F AU 23 AR B A AR
5= 0\Y oNpN s  =:9 T i N [ B S B = R

ARG IR TTH A )2 W N T 5 .
% 2% 3Lk ( References)

1 Wernick M N, Insusino E J, Milosevic M. Fast spatio-temporal image
reconstruction for dynamic PET [ J]. IEEE Transactions on Medical
Imaging, 1999, 18(3) . 185 ~195.

2 Narayanan M V, King M A, Wernick M N, et al. Improved image

quality and computation reduction in 4-D reconstruction of cardiac-
gated SPECT images [ J]. IEEE Transactions on Medical Imaging,
2000, 19(5) : 423 ~433.

3 Novikov R G. An inversion formula for the attenuated X-ray

transformation [ J]. Arkiv for Matematik , 2002, 40(1) ; 145 ~167.

4  Kunyansky L A. A new SPECT reconstruction algorithm based on the

Novikov’s explicit inversion formula [ J]. Inverse Problems, 2001,

17(2) : 293 ~306.

5 You J. FBP algorithms for attenuated fan-beam projections [ J].

Inverse Problems, 2005, 21(3) . 1179 ~1192.

6  Pretorius P H, Xia W, King M A, et al. Evaluation of right and left

ventricular volume and ejection fraction using a mathematical cardiac
torso phantom for gated pool SPECT [ J]. Journal of Nuclear
Medicine, 1997, 38(10) : 1528 ~1535.





