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Modeling and analysis of TENS signal transduction mechanism based on Chinese digital human
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Abstract: Objective To study the internal signal transmission of transcutaneous electrical nerve stimulation (TENS) during

muscle stimulation, thereby providing theoretical basis for ideal stimulation. Methods Based on data of Chinese digital

human, tissue segmentation and three-dimensional modeling were completed by Mimics software. Considering that multi-
physical field finite element modeling software was available only for geometric entity, Geomatics software was used to carry

out the entity modeling of the tissues and then obtain the geometric entity of the tissues. Finally, the obtained geometric entity
was modeled in COMSOL Multiphysics 5.5, and the transmission mechanism of the signal in the arm was analyzed by

injecting 20 mA DC signal in the frequency-domain environment. Results Due to skin effect, the signal was mainly

concentrated in the electrode and the contact site between the electrode and the skin. The farther the analysis position was

uniformity of current density distribution. Conclusion In the TENS signal transduction model based on Chinese digital
structure is, the more heterogeneous the signal distribution is.

from the center of the electrode, the smaller the induced potential in the human arm was, and the induced potential gradually
(e B #7]2021-11-15

became positive potential. Bones did not conduct signals inside the arm, but the shape and number of bones affected the

human, the farther the conduction distance is, the greater the signal attenuation is; and the more complex the internal tissue
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Table 1 Eectrical parameters of tissues
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Figure 1 Digital human image data of the parts where the arm is located
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Figure 2 Forearm modeling based on digital human
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Table 2 Mesh Parameters
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Figure 3 Mesh generation
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Figure 4 Spatial distributions of the potential
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Figure 5 Current density distribution of the connecting line

where the electrode center is located
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Figure 6 Potential distribution of the connecting line

where the electrode center is located
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Figure 7 Current density and potential distributions of arm sections
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Figure 8 Potential and current density distributions of

different lateral sections
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