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Dual U-Net with Large-Window Mamba for Electrical Impedance

Tomography Reconstruction

ZHAO Hangyu!, SU lJing', LI Jia%?®
(1.College of Artificial Intelligence, Tianjin University of Science and Technology, Tianjin 300457, China; 2. Haihe Lab of
ITAI Tianjin, 300450 China; 3.College of Software, Nankai University, Tianjin 300457,China)

Abstract: Electrical Impedance Tomography is a rapid and non-destructive detection technique, but the nonlinearity and
ill-posedness of its inverse problem significantly degrade imaging quality. To improve the accuracy of reconstructed images,
this paper proposes a dual U-shaped network model incorporating large-window Mamba blocks. First, the initial
reconstructed image is obtained by deriving the conductivity distribution from boundary voltage values using the conjugate
gradient algorithm. Then, the dual U-shaped network model with large-window Mamba blocks is employed for
post-processing the reconstructed image, while a parallel computation strategy processes feature channels in each Mamba
block to reduce the model's parameter size. Simulation and experimental results demonstrate that the proposed method
effectively suppresses artifacts in reconstructed images and yields reconstructions that more closely approximate the true
distribution.

Keywords: electrical impedance tomography; double U-shaped neural network; image reconstruction algorithms; visual
state space model
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Fig. 1 Network structure proposed in this paper
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Fig.5 Moder flow chart of LWM BLOCK
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Tab.1 Image Reconstruction Metrics of our Network

Model
H b DT SSIM
HH bR 0.191 95.94
PR 0.204 92.26
=H¥ 0.209 92.07
9 H A5 0.215 91.56
T H AR 0.217 91.39

R AR SRR 5 28 i 1) F BELT 2 AT AR X 2% 3 AT
XPEEINSR, HeHHAD 3 Fh g BEAT XS LS, 45
e 77— 9 Fron.

7. (HELERXTE
Fig. 7 Simulation results comparison
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Fig. 8 Comparison of paper net with other models in

degree of deformation
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Fig.9 Comparison of paper net with other models in
structural similarity
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Tab.2 Ablation Study Results

R DT SSIM Parameters(M)
VM-Unet 0.133 91.87 28.926
LWM-Unet 0.127 92.21 36.457
CVM-Unet 0.133 91.78 1.240
AR 0.124  92.26 1.570

[CIRE 3 Rk anl SNV P R PN & SRR R
JR HR AT PR B AR THAO FRE R, T DR/
S N AR AL 1 8 93 9 5 R A (1 K /N R E Y
OSSR R BETH IR B 1 ZRBRAE T 10 48 3K/ N
FR BN AR RCR, Wt T AR KN T Rt
LI AR WA 3. 4040 B LIE KRR S R
PR S DR B () AT R D0, 4 Lok, B
RS- SEUPNE ¥ CANER 7Y/ R RN BURAN N P s <]
RO IR AR 2R DA IR A, BAR HH ILTE SR
BEXT R AT R AR ERIREI, 5 Bt TR 51 NBh
B DAL, ARYE i A3 A1 B % S iR
T e 5 I BPVE R, 8 G SRR P R A D T R
M o

*® 3 BORSTHMSEHER
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Fig. 12 Comparison of paper net with other models in
degree of deformation
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Tab.4 DT of Experimentally Reconstructed Images
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