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Analysis of DC electric shock current response characteristics in animals under
multiple influence factors
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Abstract: To address the unclear characteristics of current response under DC electric shock, this paper analyzes the
time-domain response characteristics, including current amplitude, peak rise time, and sliding slope of DC electric shock
current in animals under multiple factors. A time-frequency response characteristic analysis method based on variational
mode decomposition and singular value decomposition (VMD-SVD) is also proposed. First, the DC electric shock current
amplitude, sliding slope, and peak rise time in live pigs are analyzed under various conditions, including different electric
shock methods, electric shock voltages, skin surface dryness and humidity, current paths, and animal body mass. This
reveals the relationship between the electric shock current response characteristics and these multiple factors. At the same
time, the influence of various factors on the DC electric shock current characteristics of live pigs is quantitatively
analyzed, revealing the quantitative relationship between animal body mass, shock voltage, and current amplitude. Finally,
the VMD-SVD method is used to analyze the time-frequency response characteristics of DC electric shock current in
living pigs before and after electric shock under multiple factors. The results show significant differences in the maximum
singular value and singular entropy characteristics before and after electric shock, although under the influence of
multiple factors, these differences remain within 10%.
This work is supported by the National Natural Science Foundation of China (No. 52404196).
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Fig. 1 Low voltage DC shock current platform
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Table 1 DC electric shock test condition table
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Fig. 3 Wavelet soft threshold filtering results
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Table 2 Amplitude of DC electric shock current in live pigs
FLUR A HE BV IR A /mA
HAAEE250V  EREE S0V HiHE 650 V
30 kg 50 kg 30 kg 50 kg 30 kg 50 kg

s
A5

1 131.8 145.6 4349 478.4 616.7 678.3
2 158.5 177.5 523.1 575.3 743.7 813.6
3 164.2 183.9 541.8 596.5 767.4 8452
4 197.2 220.9 650.7 715.8 9248 1013.1
5 119.2 133.5 3933 432.4 557.6 613.6
6 140.4 157.3 463.3 509.6 657.3 722.7
7 151.8 172.7 501.9 551.1 710.2 783.4
8 1743 194.2 575.1 632.4 815.6 895.2
9 111.4 124.8 367.6 404.3 5213 574.4
10 134.1 151.2 442.5 486.7 626.5 693.3
11 145.2 162.6 476.1 527.2 678.3 747.4
12 165.4 185.5 546.8 600.4 773.2 851.4
13 125.5 141.6 415.1 455.5 587.4 642.2
14 148.2 166.3 489.3 537.9 693.5 764.4
15 154.2 175.2 507.8 559.7 723.6 794.7
16 185.6 205.9 614.4 673.7 865.5 953.4
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Table 3 Variance analysis of DC electric shock current

FEER  BETIM 2y FAi P BEM

A 73 452914 24 484.305 14.79 0 ok
B 267231.51 267231.51 161.51 0 ok
C 149 089.61 149 089.61 90.11 0 ok
D 50 581.80 50 581.80 30.57 0 ok
E 5486323.04 274316152 1657.93 0 HHE
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Fig. 4 Electric shock current amplitude under different

electric shock modes
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surface dryness and humidity
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voltage conditions
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