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Abstract

TENS is a device that can alleviate pain and treat various disorders without medication, and its use is expected to expand with the increasing prevalence of
musculoskeletal diseases due to aging. The electrical safety of TENS must be verified through thermal safety tests during performance evaluations, while its
efficacy is generally assessed through clinical trials. However, clinical trials are costly and face issues of data variability and insufficiency. To address these
limitations, previous studies generated virtual EMG signals based on actual EMG obtained after TENS stimulation, suggesting that simulation-based evaluations
could serve as an alternative. Building on this, the present study developed a model to predict the current density of TENS using measured surface EMG and
explored input features with high information gain. Experimental results showed that among the tested models, the Extra Trees model achieved the highest
performance, and core features accounting for 80% of the total importance were identified.
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Tab 1. R2E 4=t RMSE &1t

Multiple Linear RandomForest XGBoosting
R2 0.895 0.975 0.981
RMSE(1074) 2.76 133 1.18
ExtraTrees GradientBoosting

R2 0.987 0.980

RMSE(1074) 0.97 1.46
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Rate Feature Name Importance Cumulative Importance

1 DutyCycle (%) 0.212 0.212

2 Mean Frequency (Hz) 0.169 0.381

3 Median Frequency (Hz) 0.155 0.536

4 Peak Frequency (Hz) 0.104 0.64

5 MAV (mV) 0.08 0.72

6 IEMG (mV) 0.075 0.795

7 MinAmp (mV) 0.058 0.853

4. Acknowledgements
2 o3E HEHEXE9

(==

ol@|7|4hel EMsiTiste X QAo X|gl

ez nEAMATSRS 20254

= oL &L AS L

5. %D 231

[1] Grand View Research, Transcutaneous Electrical Nerve Stimulation
Market Size, Share &Trends Analysis By Product Type (Portable, Table Top),
By Application (Chronic Pain, Acute Pain), By End-use (Hospitals,
Physiotherapy Clinics), By Region, And Segment Forecasts, 2022 2030,
2023

[2] Journalist's Resource. Home health care: Availability, turnover, and
consequences for patients. Journalist's Resource; 2022.

3] #E o B, WIXZS -2ASY 4P - FL0|C|0|, 2008

[4] KS C IEC 60601-2-10 IEC 60601-2-10 510(k) FDA 7tO|HA AAMI
7_:]I

51 A
I (

6] &

10

HEATA. JHABTI|XF 7] otEd A
QI QHL{A); 2014. 03

. TENS &5 E7IE I3t cVAE 7|8t EHIZHE(sEMG)
g Hesz| CHetel8dNsetel =ASEM

2025 5; oh=.

[7] Geurts (2006). "Extremely randomized trees." Machine Learning, 63(1),
3-42.

45 Wt stol=

Ty

ox = ro oH
ox for o

Jm



