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matrix decomposition
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Abstract: Real—-time tracking of moving targets in three—dimensional space constitutes a critical challenge in medical diag-
nostic imaging and monitoring. Traditional medical imaging techniques, restricted by their imaging speed, strug-
gle to achieve real-time monitoring of moving targets. Electrical Impedance Tomography (EIT) provides the ben-
efits of radiation—free operation and high temporal resolution. To address this challenge, we propose a matrix de-
composition—based three—dimensional reconstruction algorithm (3D-LS). By simultaneously considering tempo-
ral continuity and spatial structural information, the algorithm effectively distinguishes dynamic components from
background ones in three—dimensional impedance images. Taking a moving sphere as an example, we construct-
ed a three—dimensional dynamic EIT model with multi—wire electrodes and performed experimental validation.
The results demonstrate that images reconstructed via the 3D -LS algorithm exhibit better three —dimensional
structural continuity and more uniform conductivity distribution. Compared with traditional imaging algorithms,
for sphere motion along the X—axis, the relative error of the reconstructed image was 50.1%, indicating an aver-
age decrease of 28.9%, and the structural similarity was 75.7%, showing an average increase of 22.4%. For mo-
tion along the Y -axis, the relative error was 51.5%, indicating an average decrease of 36.9%, and the structural
similarity was 83.9%, showing an average increase of 44.0%. Both simulation and experimental results confirm
the significant practical value of this method in three—dimensional dynamic EIT reconstruction.
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Fig.2 Three-dimensional modeling of dynamic spheres
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Fig.9 3D EIT reconstruction results for four moments during ball motion
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