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Judgment Method of Human Steady State Based on Plantar
Pressure Acquisition System and Center of Pressure

CUI Jianchao, DU Qiaoling
(College of Electronic Science and Engineering , Jilin University, Changchun 130012, China)

Abstract: We designed a wearable wireless plantar pressure acquisition system and proposed a method
for determining the stable state of the human body based on the center of pressure (CoP) of the
human body. Firstly, the system was used to collect the plantar pressure data in the stable and critical
instability states when the human body was standing and walking. Secondly, the area and boundary of
the movement locus of the center of pressure in the stable walking state of the human body were
obtained through the plantar pressure information. Finally, the CoP at the current moment was
collected, and by comparing the trajectory area and boundary range of the CoP at the current moment
with the maximum stable CoP of the human body, the stable state judgment of the human walking
process was achieved. The results show that the designed wearable wireless plantar pressure
acquisition system is wearable and convenient for measuring human plantar pressure data. The
experimental verification shows that the human body steady state judgment method based on plantar
pressure acquisition system and center of pressure is effective.
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Fig.2 System block diagram (A) and physical diagram (B),(C),(D) of plantar pressure acquisition system
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Fig.3 Experimental postures and posture parameters
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Table 1 Basic information of experimental objects

S X 4 &/ cm B kg T/ % JA 98 /cm PR /em  SEHEM/( « min ")

1 170 70 22 48 55 100
2 172 68 22 47 58 98
3 173 59 27 47 53 95
4 175 63 25 48 55 105
5 176 65 24 50 59 102
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Table 2 Critical instability state

X 4 A 55 X 15 #f CoP
SRS CoP MM KENECRE MR R KB AR hCo

g/ % R D/ %
1 35 360 30 879 3 850 631 1.78 6.13
2 37 894 33 723 3514 657 1.73 6.11
3 36 656 32 069 4 002 585 1. 60 4. 87
4 37 601 33 463 3535 603 1. 60 6.00
5 37 234 32774 3 843 617 1. 66 5.98
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Table 3 Stable walking state in straight line and unstable state

S 6 m HARELTE RERAE
W% CoP HAL %bﬁm Iy X3 CoP CoP 2Bt [z”iem o X34 CoP
o &/ o/ % o B/ @/ %
1 4105 4100 99. 88 14,45 374 372 99. 47 6.25
2 4156 4149 99.83 8.82 456 449 98. 46 8. 82
3 4 250 4 250 100. 00 9.95 328 327 99. 70 6.56
4 3429 3426 99.91 15. 63 298 297 99. 66 9.13
5 3988 3980 99. 80 12.99 318 316 99. 37 8.25
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