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Three-Dimensional Reconstruction for Fluorescence Tomography Using Cylinder Phantoms
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Abstract: Based on the finite element analysis, this study applies three iterative regularization algorithms to the
3D reconstruction of fluorescent yield, including conjugate gradient least square (CGLS), least square QR
decomposition (LSQR), and 2-order pre-iteration method. By using a non-contact, multi-angle transmission imaging
system, the experiments of single fluorescent target and double targets with the common-used cylinder phantom are
conducted. Experimental results show that the above three methods could estimate the position of fluorescence
targets accurately, while the time cost of each method is only about 2% of that of algebraic reconstruction
technology (ART).
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P 20 I AT A 6 IR R O A P A A M AR 1 6 7 0 LU AR A 7 386 n s8R B2 FMT 28R A A 4l
L I T RSB I FR S S R T (K38 SN OG- AN [T I A A v e S 4 (S A% S X-CT), IE LT
5T 2 5% (positron emission tomography, & #R PET) 32 B R UE HAE R G T BT LLFMT Wi 55 gt ) i 75 5% 18
EH ZR 0 G RSO R ST A 6 T 2 (K138 R O SR A 20 e o 3t 5 PR B I = 4 23 A

ARSCHE TR A B — AN RS E RS NS ) T AR R G HAT T BAE O R S8 T H AR
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RS2 56 R 1 g A LI IR T BT VR A A PE S I A B 1 Uy i (algebraic reconstruction technology,
fHI P} ART) ELAL, THELIN 18] 0 ART ) 2%.
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1) ¥ 56K Lanczos WU Ak i B R T4 05 B2, 75 B0 F M FE By i AL B =UTAV, Horh U R0 v O IE A B

2) Mg IEAS AR I, AT 13 Xi=ViYi, @ = Uy fren, M5 2 [ BT H 0 R=AVLY - @M%5=U, o (BLY - frey).
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HE I HUDT VR 96 2 S 508 0 14,=0.05em ™, 1] =10 em ™ % 58 B0 KA 10 43 38 101 98 6 ) 2 BE A3 A G B 1 By
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(a) Pictures of normalized fluorescence photon density taken by CCD in three projections of 120° interval, respectively
(a) HI CCD #1451 3 A AHKE 120°885% 75 1) (56 I — 10 6 85 B 43 A - 4%

10 0 -10

(b) Surface view of the tetrahedral mesh used in the fluorescence source reconstruction,
which is based on finite element method

(b) FEIE T BRI I 5€ 6 U5 T o A0 £ DY 1 At 20 i 1 P

Fig.1
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(a) Real distribution (b) Using pre-iteration method (c) Using CGLS (d) Using ART
(a) FLSEoAh (b) KA LA S (c) KH CGLS Jjik (d) R ART Jjik

Fig.2 Top view and side view pictures for the real distribution of a single fluorescent target and
the reconstructed results using different inversion methods
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(a) Real distribution (b) Using pre-iteration method (c) Using CGLS (d) Using ART
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Fig.3 Top view and side view pictures for the real distribution of double fluorescent targets and
the reconstructed results using different inversion methods
€13 XU ' A1 1R TSI 73 A A0 T AN ) vk B 3t 45 2R RO R4 P R A R 14
Table 1  Comparison for different inversion methods
F1 AREZTTEESH

Methods Iterations # Reconstructed time (s)
Single  Double
Pre-Iteration method  11offline/2 online  0.186 0.177 2.13
CGLS 13 0.186 0.177 2.03
LSQR 13 0.186 0.177 2.35
ART 40 0.313 0.301 103.3

4 THESSHR

AR SCARE 2 AT PR IR 2 PR RS, T Ll AN 7] (35 AT i HEAT 5 6T 2 R A% o [ 1 47 1 S 6 1y = o T st
IR 45 R DIAEAE FMT 1 T ART D7k BEAT EURE 206 45 AR W, A0 35 Jn AR B B PO A% . CGLS Al
LSQR J7 i th, ] A df b Ay v 5 56 [ 4 A 1 i 75 o8 SIS A1 B ART /D AR 22 33 J LRI AR IE WAk J7 i AR 3ok A
Bl 9 6 W J= RS A5 S U5 92 A e DL R Bl 2 S AR (R A JE.
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