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Abstract

A portable and wearable smart electromyography (EMG) signal acquisition suit was developed to
deal with the complex and difficult measurement of human body’s acceptance in various parts of
the body protected by seat belts during high fall. Using this professional equipment, the human
EMG signals of workers of different ages and shapes were collected at 1 m and 2 m falling distance,
and the impact of various parts of the human body on the falling process was analyzed. The vul-
nerable parts and the degree of injury were basically determined, which provided strong technical
support for the improvement of the subsequent seat belt, and also provided high-altitude opera-
tion protection technology. Promotion provides an important theoretical basis.
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Figure 2. Linear system model
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Figure 4. Second-order HPF
B 4. —ME@isiK

R2
N\ N\
1lkohm R1
16hohm
Key =a
2 -
- 1
+

OPAMP_3T_VIRTUAL

50%

Figure 5. Variable gain amplifier
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Figure 6. Second-order LPF
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Table 1. General data of examinees
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Figure 8. Integral dynamic load test
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Figure 10. Wear smart EMG
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Figure 11. Examinee elevated to a certain height
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Figure 12. Examinee 1: 1 m height
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Figure 13. Examinee 1: 2 m height
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Figure 14. Examinee 2: 1 m height
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Figure 16. EMG data of 1 m high falling
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Figure 17. EMG data of 2 m high falling
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Figure 18. Human muscle distribution map
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Figure 19. Analysis of EMG signal of lower body of 1# examinee’s falling at 1 m height
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Figure 20. Analysis of EMG signal of upper body of 1# examinee’s falling at 1 m height
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Figure 21. Contrast map of left and right muscles of 1# examinee’s falling at 2m height
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Figure 22. EMG signal pairs during 1 m and 2 m height falling
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Figure 23. 2 # examinee’s lower body at 1 m height
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