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Improved Offline Iteration and Online Reconstruction Algorithm

in Electrical Capacitance Tomography Imaging Technology

LIU Xiao, WANG Xiaoxin, HU Hongli, ZHANG Xiao

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In inverse problem of electrical capacitance tomography (ECT ), the image
reconstruction precision contradicts the rate. For a 12-electrode ECT system, improved offline
iteration online reconstruction ( OIOR) is put forward to meet the requirement of image
reconstruction. Iterative filtering process joins the existing OIOR to improve the imaging
precision and to simultaneously ensure the reconstruction rate. The simulated and measured
capacitances are evaluated and analyzed for imaging results, relative error, correlation coefficient
and the reconstruction period. The simulation and experiments show that the improved OIOR
method is able to improve the precision of reconstructed image and reduce the relative error by
20% via 100 recursive filterings within 20 ms. The reconstruction period can be reduced to 10%
of the traditional iterative method under the same image precision requirement.
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