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Optimization of ECT image reconstruction algorithm for flow field
measurement of supersonic separator
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Abstract: To address the issue of poor image reconstruction quality caused by the ill-conditioned nature of the electrical capacitance
tomography (ECT) system for measuring field parameters of gas-liquid two-phase flow in a supersonic separator, a new ECT image
reconstruction strategy is proposed. This strategy combines regularization methods with guided image filtering. First, the media
distribution image is reconstructed using L, regularization and L,(0<p<1) regularization methods separately. The reconstructed images
from L, regularization and 1, regularization are then used as the guide image and input image for guided image filtering ( GIF),
respectively, to produce the final output. Simulation and experimental results for various models demonstrate that the proposed algorithm
effectively combines the smoothness and sparsity benefits of L, and L, regularization methods. This results in a more accurate media
distribution reconstruction with fewer image artifacts. The average correlation coefficient of the reconstructed images increased by
17.01% and 7. 15% compared to the L, and L, regularization methods respectively. The proposed method shows promising potential for
application in measuring field parameters of gas-liquid two-phase flow in supersonic separators using the ECT system.
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Fig. 1  Simulation model of the ECT sensor
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for the five models with different smoothing parameters
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