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Simulation of Positive Problems in Three Dimensional ECT System

LI Yan LI Xiang-yu YU Dao-yang
( School of Computer Science and Technology Harbin University of Science and Technology Harbin 150080 China)

Abstract: Electrical capacitance tomography ( ECT) has many advantages such as non-invasion anti—
interference and security. In the past the ECT system can only obtain two-dimensional images of fluid and the
three-dimensional images formed by the accumulation of two-dimensional cross sections are not three-dimensional
images in actual sense. To solve this problem this paper from the view of theoretical analysis used numerical
analysis and functional to establish a 3D mathematical model of ECT. Meanwhile we utilized the MATLAB script to
calculate the results of the mathematical model and compared with the simulation results of ANSYS. The
experimental results show that the 3D ECT model can meet the requirements of Engineering applications.

Keywords: electrical capacitance tomography; three dimensional ECT mathematical model; Galerkin weighted

residual method; finite element analysis; singular value decomposition
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Fig.1 The global node number of cube
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Fig.4 The flowchart of MATLAB calculation program

/pF IpF
Bl - B2 0.54775 Bl - Bl4 0.054 308
Bl - B3 0.109 28 Bl - BI5 0. 090 138
Bl -B4 0. 056 026 Bl - BI6 0. 446 69
Bl - BS 0. 047 859 Bl - BI7 0.937 64
Bl - B6 0.058 722 Bl - BIS 0.233 56
Bl -B7 0.109 28 Bl - BI9 0. 090 138
Bl - B8 1.568 8 B1 - B20 0.051 758
Bl - B9 0.937 64 Bl - B21 0.045 191
Bl - B10 0.233 56 Bl - B22 0. 054 308
Bl - Bl1 0. 090 138 Bl - B23 0.090 138
Bl - BI2 0.051 758 Bl - B24 0. 446 69
Bl - BI3 0.045 191
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Tab.2 The capacitance value calculated by MATLAB

/pF /pF
Bl - B2 0. 547 245 Bl - B14 0. 054 309
Bl - B3 0.109 18 Bl - BI5 0. 090 081
Bl - B4 0. 055 996 Bl - B16 0. 445 234
Bl -B5 0. 047 849 Bl - B17 0.937 847
Bl - B6 0.058 722 Bl - BI18 0.232918
Bl - B7 0.109 18 Bl - B19 0. 090 081
Bl - B8 1.562 93 Bl - B20 0.051 737
Bl - B9 0.937 847 Bl - B21 0. 045 185
Bl - B10 0.232918 Bl - B22 0. 054 309
Bl - BI1 0. 090 081 Bl - B23 0. 090 081
Bl - BI12 0.051 737 Bl - B24 0. 445 234
Bl -B13 0. 045 185
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