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ECT three—phaseflow multi-weight capacitance normalization algorithm
based on PSO
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Abstract; Image reconstruction is the core technology in Electrical Capacitance Tomography ( ECT) systems and enhancing the
accuracy of capacitance data is crucial for improving the quality of the reconstructed images. Addressing the issue of error
accumulation and sensitivity to measurement noise traditional three—phase current capacitance normalization methods, this paper
introduces a novel Particle Swarm Optimization ( PSO) —based normalization algorithm for three—phase flow capacitance in ECT.
The method involves the weighted calculation of capacitance values based on different dielectric constants, multi — weight
normalization of the measured capacitance values, and optimization of the weight coefficients using PSO. The experimental results
show that the algorithm significantly improves the quality of reconstructed images in gas—solid—solid three—phase flow imaging.
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Fig. 1 Schematic diagram of ECT system structure composition
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Table 1 Reconstruct image results
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Table 2 Reconstruct image relative image error and correlation
coefficient
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