Fa9s Ha B o X @ K F F R Vol. 49 No. 4
2015 4F 4 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Apr. 2015

DOI. 10.7652/xjtuxb201504018

— 48 IR L EERTETTR B R SEE

Wit . WA, . mEA
(VO %2 521 R W ) e s B A Gk [ R B S %, 710049, P9 40)

HE. 43 CAeEENBRBE(ECTHE ARG T8 548V R P F 4 ) AL M RE— 8 F
M PRRT A8 R ECT ARBER R AER A S BM RS, HA . BdmsbmRsE L NE
EEMA AR — AR A8 B ECT 2% 8 E 4 8.12.16 & 24 w4 ECT £ % . M 3£ 47 4%
Bl O A RRABEMSANAAMR ORI ECT 24 ;85 B3 ARl A BIEEHHE %
B, ZEER T ECT RFA F AT R A m . Ak & T ECT R P A5 424K 5
BT M RABRE— G REZ R, Bk T BB m R @RI R IR R
B FI A, GEEREAN TR BIGECTEARL MO B ERTEMAL. FiBEEEmnE
ARG EMBAE R B LR ERAN IONARELZGRFN BB RETHRY 6%,

KER: BEENRG ;B RER P AL EH

FESEE. TNIIL.7 XEIREE:. A XEEHES. 0253-987X(2015)04-0110-06

A Model of Electrical Capacitance Tomography System with
Configurable 48 Electrodes

FAN Youfei, HU Hongli, YANG Fan, YANG Xingyue
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Abstract: A model of electrical capacitance tomography (ECT) system with configurable 48
electrodes and a strategy to combine electrodes are proposed to increase the capacitances of the
current ECT system and to solve the equations of the ECT inverse problem. The strategy
combines some adjacent electrodes as one electrode so that the ECT system with 48 electrodes is
reconfigured as a ECT system with less electrodes, such as 8 electrodes, 12 electrodes, 16
electrodes or 24 electrodes. Several ECT systems with the same number of electrodes and the
different rotation angles around the pipeline are obtained. Then the finite-element modeling and
an image reconstruction algorithm are adopted for imaging. The model increases the number of
capacitances in the equations of the ECT inverse problem, thus the ill-posedness of the equations
of the ECT inverse problem caused by less equations is improved. The model also solves the
problem that the capacitance value will decrease when the number of electrodes increases.
Simulation results show that the proposed model and strategy can reconstruct images and improve
the fidelity of reconstructed images by increasing the number of capacitances, and the error rate
of images decreases by about 6% when a white noise with a standard deviation of 10% is added
into the system.
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