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Proposal of the Human Motion State Estimation Method
Using the Waveform of One Acceleration Sensor

Takayuki MURATA, Hiroki TAMURA, Koichi TANNO

Abstract

In this paper, a study on the number of acceleration sensors required to verify the identification of the five basic
types action (walking, sit down on the chair, stand up on the chair, crouch and stand up after the sit down) in the
room and tested to examine the identification of how much accuracy. Our proposed method is used difference of
acceleration between before action and after action. We tested in three subjects. The five basic type’s actions were
able to get the recognition rate 83-100% using one acceleration sensor on left knee. In addition, we tried the
continuous measurements of five actions by two subjects. The simulation results of continuous actions could
identify about 68-95% and 17-82% using one acceleration sensor.
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position x-axis y-axis z-axis
right wrist 1 1 1
left wrist 1 1 1
Right knee 3 1 3
left knee 1 3 4
Right ankle 2 1 1
left ankle 2 1 2
Right elbow 2 1 2
left elbow 1 1 1
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Action Range
Stand up A <-900[mG]
Sit down A>900[mG]
Crouch 400[mG] < A =900[mG]
Stand up after falling down, 400[mG] <A Z400[mG]
walk
K3 FHEECEMTIV—T5F
Action Range
Walk 200[mG] < C = 600[mG]
Stand up after falling down C > 600[mG]
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Subject TM Subject T.Y
. number of | recognition | number of | recognition
Action . .
actions rate[%] actions rate[ %]

Stand up 54 93 29 76

Sit down 54 94 28 61

Crouch 11 73 6 17

Walk 28 68 33 82
Stand up after

. 22 95 24 58
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Action Ave. | S.D. | Ave. S.D. | Ave. | S.D.

Stand up -1141 59| -1121 269 -889 376
Sit down 1129 42 1110 242 801 428
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Walk -20 68 133 333 -17 178
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