2016 9 4 ~6

BEEFEXRICE TS LFEERBEREOMETSE

Upper Body Motion Feature Extraction of Daily Tasks in ADLs for Lower-limb Handicapped
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Abstract: For lower-limb handicapped and elderly with legs weakness, they have to use some assistance devices by their
hands during walking. The operation of these devices brings them many troubles, especially for basic tasks of Activities of
Daily Life (ADLS). If Independent Life Support Robot (ILSR) can understand their task intention of ADLs and provide
proper assistance for them, they will be able to live independent life again. On the other hand, attending the life tasks
during ADLs positively would prevent them from Disuse Syndrome as well. In this paper, for recognize the tasks intention
of lower-limb handicapped, the upper body motions of ADLs were measured and analyzed, and the motion features was
extraction method was proposed. The effectiveness of proposed method was verified by experiments.

Key Words: Motion Features, ADL, ILSR, Life Support, Welfare Engineering

1. [ZC®»IZ

HEODFEERILICON T, MBS IC k5 ik
EEENEZ TETCWE. —J7, F@AQRDICEL D N#
FONEAEENIEF ITIRATH 5.

B TIEBITTEROTREERNECNRT VA N ORA
DicEkE I, EPEOEESUT, vy NRBEE
XE|THZENTENE, B OEERRFEAER LIC 7
DEMNSEEELEDLENTES.

SATHFIE T, BMAERXER Ry NOIESWT, 72
DR B OEBE R A REBAICTE R L7z TR ESE O
HYAFEXET D HEEZRELTCNDO, Zohikick
O, VaART 4y EBRIETDOHNEN RS, RRIE
KL Vo ERIC LA WRIER e CEMEEREITZD LD
W7, FERELCHNYAROES ORI B b.
L2xL, BESAEERICIERBRIEEICNZ X0 2 OEIGEE
DMETHD. AKBFEIE, THEEEEOEEXER RS
Lo, B o —E2HWT, ARSI S EEETE

R, EEBMER MO FiEE B9 5. BRI
AFRETIIED, Bb, @0bOEI5, %%%9,7*
HD, BEaT5 805 6 DA ATREEEG & L
T, 1E¥EH L1y o@fEHRE oI LT, 1EEBEORM
EHEL, FFEOMHTIEZRET S, ERICED, 8%
Lot ikoa At 2R,

2. ¥ 5HEDEA
EEHEEEZ T 50, BE—va P —(ZMP
INC 4, IMU-2)% 5 il iV 7=, 4% Tablel (2579,
Table 1 Specification of ZMP Motion Sensor

Features Range
Accelerator 3-axis *+4[qg]
Gyro Scope 3-axis +250[° /s]
Digital Compass 3-axis +0.88-*0.81[gauss]
Sampling Time <100 Hz
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Fig. 1 Placement of Motion Sensor
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Fig. 2 Acceleration of Right Forearm
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Fig. 3 Angular Velocity of Right Forearm
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Fig. 4 Pitch Angle of Right Forearm
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Fig. 5 Feature Extraction Method in Real Time
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Fig. 6 Moving Average of Acceleration
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Fig. 7 Moving Variance of Acceleration
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Fig. 8 Moving Variance for Time Windows
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Table 2 Recognition Result
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