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Local-Connection-Network-Based Reconstruction Method for
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Abstract The traditional reconstruction method of Cerenkov luminescence tomography (CLT) has a relatively low
reconstruction accuracy. In this paper, we propose a finite-element-subdivision-based local connection network
(FES-LCN). The network consists of a fully connected subnetwork and a node-connected subnetwork, in which the
latter is based on finite element subdivision and used to predict the residual error between the initial reconstruction
result and real light source. The physical simulation experiment and digital mouse experiment are designed to test
the performance of the proposed network. The results show that the FES-LLCN has good stability and accuracy.
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Fig. 2

Research object of inhomogeneous cylinder simulation experiment. (a) Inhomogeneous cylinder model; (b) example of

grid model of inhomogeneous cylinder; (c) example of forward simulation result of inhomogeneous cylinder
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Fig.3 Reconstructed results in inhomogeneous cylinder simulation experiment with single light source. (a) Stereogram
reconstructed by IVTCG; (b) stereogram reconstructed by MFCNN; (¢) stereogram reconstructed by FES-LLCN; (d) two-
dimensional section of reconstructed result for IVTCG; (e) two-dimensional section of reconstructed result for MFCNN;

(f) two-dimensional section of reconstructed result for FES-LCN
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Table 2 Results of three reconstruction methods in inhomogeneous cylinder simulation experiment with single light source

Coordinate of the center of ~ Coordinate of the point with

Method . . E. E. Ry
reconstructed light source maximum energy

IVTCG (—1.65,3.18,10.87) (—1.60,2.95,11.01) 0.682 0.603 0.57

MFCNN (—1.12,2.92,11.08) (—1.60,2.95,11.01) 0.171 0.603 1.23

FES-LCN (—1.12,2.92,11.08) (—0.87,3.45,11.05) 0.171 0.469 0.68
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Fig.4 Reconstruction results in inhomogeneous cylinder simulation experiment with dual light source. (a) Stereogram
reconstructed by IVTCG; (b) stereogram reconstructed by MECNN; (¢) stereogram reconstructed by FES-LCN; (d) two-
dimensional section of reconstructed result for IVTCG; (e) two-dimensional section of reconstructed result for MFCNN;

(f) two-dimensional section of reconstructed result for FES-LCN
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Table 3 Results of three reconstruction methods in inhomogeneous cylinder simulation experiment with dual light source

Coordinate of center of Coordinate of the point with
Method . . E. E, Ry
reconstructed light source maximum energy
(—5.61,2.74,8.12) (—4.31,3.20,8.62)
IVTCG 1.472 2.429 1.52
(—3.02,2.91,9.60) (—3.37,2.87,9.09)
(—5,65,2.85,8.08) (—5.48,2.35,8.26)
MFCNN 0.309 0.735 1.06
(—1.07,2.95,10.79) (—1.6,2.95,11.01)
(—5,65,2.85,8.08) (—5.48,2.35,8.26)
FES-LCN 0.309 0.668 1.00
(—1.07,2.95,10.79) (—0.87,3.45,11.05)
3.3 HFRIE RUGNTE 5Ca) Brs , H B AR AT dRAT = B B R . B

FISJER TR BB LS g o b B BB BRSO il T B VB SR E AR LA 4140 .
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Fig. 5 Research object of digital mouse simulation experiment. (a) Digital mouse model; (b) example of grid model of digital

mouse; (¢) example of forward simulation result of digital mouse
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Fig.6 Reconstruction results in digital mouse simulation experiment with single light source. (a) Stereogram reconstructed by

IVTCG; (b) stereogram reconstructed by MFCNN; (c) stereogram reconstructed by FES-LCN; (d) two-dimensional

section of reconstructed result for IVTCG; (e) two-dimensional section of reconstructed result for MEFCNN; (f) two-

dimensional section of reconstructed result for FES-LCN
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Table 4 Results of three reconstruction methods in digital mouse simulation experiment with single light source

Coordinate of the center of Coordinate of the point

Method ) ) . E. E, Ry
reconstructed light source with maximum energy
IVTCG (18.89,7.98,19.24) (19.40,8.36,19.15) 1.672 1. 081 0.43
MFCNN (18.58,7.21,19.23) (18.14,7.18,18.61) 0. 346 0.981 1
FES-LCN (18.58,7.21,19.23) (17.97,6.35,19. 35) 0. 345 0.852 1
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Fig. 7 Reconstruction results in digital mouse simulation experiment with dual light source. (a) Stereogram reconstructed by
IVTCG; (b) stereogram reconstructed by MFCNN; (¢) stereogram reconstructed by FES-LCN; (d) two-dimensional
section of reconstructed result for IVTCG; (e) two-dimensional section of reconstructed result for MFCNN; (f) two-

dimensional section of reconstructed result for FES-LCN
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Table 5 Results of three reconstruction methods in digital mouse simulation experiment with dual light source

Coordinate of the center of ~ Coordinate of the point with

Method ) ) E. E, Ry
reconstructed light source maximum energy
. (18.46,11.79,14.67) (18.46,11.79,14.67)
IVTCG 0.916 1.065 0.49
(17.98,13.25,22.16) (18.21,13.05,21.68)
(18.42,11.39,15.42) (18.28,10.69,22.96)
MFCNN 0.610 0.882 1.54
(18.92,14.98,22.96) (18.72,14.05,23.11)
i (18.42,11.39,15.42) (18.28,10.69,22.96)
FES-LCN 0.610 0.706 1.53

(18.92,14.98,22.96)

(18.08,14.44,22.36)
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