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Fig. 1 Equivalent model of single electrode excitation mode Fig.2 Single electrode excitation mode diagram
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Fig.3 Contrast diagram of sensitivity distribution Fig.4 Sensitivity profile of single clectrode mode
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Fig.5 Images reconstruction of intracerebral hemorrhage Fig.6 Images reconstruction of intracerebral ischemia
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Tab. 1 Ry and C¢ in different methods for intracerebral hemorrhage without noise

Ry Cec
A
Landweber ~ Newton-Raphson Tikhonov TGV A Jr#k Landweber Newton-Raphson Tikhonov TGV — A3k
1 0.303 9 0.232 8 0.276 3 0.210 6 0.189 0 0.493 6 0.505 2 0.512 1 0.502 9 0.640 1
2 0.483 7 0.425 5 0.473 4 0.419 7 0.216 3 0.440 9 0.452 0 0.451 0 0.446 1 0.771 0
3 0.443 9 0.323 5 0.400 1 0.317 8 0.23514 0.453 7 0.456 9 0.463 7 0.476 0 0.572 1
Fx2 TREGHTREROAREFTEN R # Cc
Tab. 2 Ry and C¢ in different methods for intracerebral ischemia without noise
Ry Cc
LR
Landweber ~ Newton-Raphson Tikhonov TGV A ¥ Landweber Newton-Raphson Tikhonov TGV — ZRICJ7k
1 0.116 4 0.105 3 0.1053  0.0995 0.099 3 0.497 4 0.514 6 0.512 7 0.5192 0.608 9
2 0.295 7 0.293 6 0.299 8 0.260 3 0.070 2 0.441 0 0.452 0 0.451 1 0.457 8 0.734 2
3 0.210 6 0.182 3 0.204 6 0.1823 0.140 4 0.455 8 0.456 2 0.464 6  0.489 3 0.5887

FEME P IKOF Ol 10 %0 454 R 5 Ry vk i RS F gl 45 SR 4 i an &1 7 R 8 TR A6 MR B 52w L 5 B ik
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Fig. 7 Images reconstruction of intracerebral hemorrhage Fig.8 Images reconstruction of cerebral ischemia

under 10% noise under 10% noise
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R 3 MR ATUEBER AXHTER Ry /M. Co e i — 2 UE B T AR SO i & k.
K3 10%RETHRHMARAZEE Ry #1 C

Tab. 3 Ry and C¢ in different methods for intracerebral hemorrhage under 10% noise

Ry Ce
e
Landweber Newton-Raphson Tikhonov TGV A X J# Landweber Newton-Raphson Tikhonov TGV AKXk
1 0.356 2 0.257 9 0.289 4  0.250 6 0.243 1 0.463 9 0.500 1 0.484 8 0.501 1 0.617 4
2 0.492 6 0.432 7 0.476 0 0.428 4 0.278 5 0.434 8 0.447 9 0.443 9 0.440 4  0.740 8
3 0.487 5 0.329 2 0.4132 0.3596 0.2811 0.436 2 0.445 1 0.440 1 0.473 5 0.559 3

R4 10%RETRHRMOARSEN R # Cc

Tab. 4 R and C¢ in different methods for intracerebral ischemia under 10% noise

Ry Cc
A
Landweber ~Newton-Raphson Tikhonov TGV A J5#% Landweber Newton-Raphson Tikhonov TGV — AXJ5ik
1 0.220 8 0.164 6 0.210 6  0.1600 0.153 0 0.479 2 0.492 7 0.490 2 0.508 1 0.601 1
2 0.309 9 0.301 9 0.3178 0.2957 0.1359 0.429 1 0.439 3 0.438 2 0.443 2 0.705 1
3 0.287 2 0.225 6 0.253 1  0.224 7 0.201 6 0.432 8 0.442 9 0.436 1 0.4781 0.552 5
A
I\
4 & it

H T RRIA EIT MG J5 vk i R 052 2 L B bn W) A7 & R IR S i 19 18] &8, 43 B LS T By
B ABE 2 AR AP S 2 AR RS 2 1 R RE 43 A R L T 5 T AR K A e LG R BRE 4 A1 B 5 I ST X
N DX 4 R A RE A3 AR RO 2 — 20 S T B AR BT R B A BR 2253 Lo i WAR H AR s, IR R Y
FrA% B3 H RS Ty 1) Bk X H bR ok BIGHE AT SR A 7E TG MRS ORI MRS S5 R L R ST L T Landweber
Newton-Raphson J5i% . Tikhonov 77k . TGV J7 i AR SC 5 34 %5 i o 10 R0 B ke i, 795 s 17 1 1l 45 o 2 Pk e
FE 3 I AR 2 A2 (R ) AR OC R B (C o) 48 b 4 AR Bt 2 A7 5 8 1P M. 45 R 3R B A SO ik ml ) I ik 3 1R 1%
AT, O 3R B R Y R
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Research on brain electrical impedance tomography method
based on single electrode excitation mode

Wang Meng', Zheng Shuo', Shi Yanyan'?, Liao Juanjuan'

(1. College of Electronic and Electrical Engineering, Henan Normal University, Xinxiang 453007, China;

2. School of Biomedical Engineering, Fourth Military Medical University, Xi'an 710032, China)

Abstract: As a new visualization technology. electrical impedance tomography(EIT) can reconstruct the conductivity dis-
tribution of human tissues according to pathological changes, providing a choice for disease detection. While detecting brain dis-
ease basing on EIT, to improve the sensitivity distribution of the measured area and solve the typical ill-posed problem in elec-
trical impedance tomography., a single electrode excitation data acquisition mode is adopted in this paper, a k-order finite-differ-
ence L, regularization objective function is proposed, and the augmented Lagrange and alternating direction algorithms are used
to solve the objective function to reconstruct the conductivity distribution. The influence of external resistance on the sensitive
field under single electrode excitation mode is researched. For intracerebral hemorrhage and intracerebral ischemia, the image
reconstruction performance of Landweber method, Newton-Raphson method, Tikhonov, total generalized variation method and
the proposed method are compared. The results show that ALAD-LR method with single electrode excitation mode can effec-
tively improve the quality of image reconstruction and has strong robustness in the image reconstruction of cerebral hemorrhage
and cerebral ischemia.

Keywords: electrical impedance tomography; image reconstruction; single electrode excitation; regularization method
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