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Assistive Chair of Human Sit-to-stand based on Intervention Skill of Physical Therapist
-Development of Buttock Push-up Mechanism-
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Patients with stroke may have hemiplegia, which reduces their ability to perform activities of daily
living and reduces their quality of life compared to before the onset. To improve motor function of them,
it is important to develop an assistive device that support rehabilitation as physical therapists do in
clinical environment. Here, we developed a chair-type rehabilitation device that emulates intervention
of physical therapist. The devices estimate movement of the user through pressure sensor and stimulate
buttocks of the user. We firstly clarified the relationship between center of pressure of the seat and
pinching force by physical therapists. This is implemented on the assistive device and the measurement
experiment was performed. The results showed that the assistive device could successfully stimulated the
user s buttocks. Future work will be implementation of other intervention method of physical therapists.
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Fig.2 Sensor Layout
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Fig.3 The appearance of the machine
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Fig.4 Control scheme

3 BEFEELTON AKBEDENR

AR R QBN ERICHRICAT AT % 2 & TiEd)
2R LIRREE 2 K% 2], & Z2TIE, BEFOMHZE OBIfEIC
ALY TR ZRIS 2720, HERELONANOMERED
FEHLD COP LT 2 RIS 2 /1 DR Z N 5.

3.1 N ARBEDEHAISEER

AKX, HEBEELIHAZFT 2RO N EHHRZ 720
1o, FEREt OIRRICE B Y (Tekscan # A201-25) %4
DRI THEFILZ. EREVEECE 2 EHD COP 9%
L FA~FE S 2 HOBRERANRZ 72012, BERICRE LRK
HEr (5 ZH R TF3040) ¥ E#AL T 2,000 Hz TF—X %
FHAIL 72, AFEBRICE 20 EU EORBR 2 HOBEERELN 14
SHL, @¥E 1 LOEVHECH L TNAARIToTH LWL, &
7 BlORSIEER I L 2. BRI s R S
ZNMAEFRICHZEEEDCHIBELTH S S XS ITKIEL /-

3.2 EEOEFOEFEEESICHD B TDRER

FREEEE L DSENLEIME IS A T B BRO B D EHUD & FeED H
DOBRER 5 1TRT. I ZTIXREBRRES 1.0 3 X527 —
ZEHy L, BERORIE 1 BOF—%2 LT, 2R, &
VENEERBMEL, HIARORIEICH: - TEEEO COP 235FTH ~EE)
LTED, ZROoONTHEAEELERICE X 2 1Pz Tw»
525, FHC AR EER D & BE % 3 2 B%12, COP
X 100 mm I ERIFICBEIL, BPRETISRERERRICIE 5-6 N
DHTERZRTLL TWB Z e Th otz

RICHZEFE L ORGSR HR T 2 XEESR TR T 272012
%, b Epis NOHEE) r ZAUIHIG T B BFE RO ok
PETIMET S, BIBETHA LR & 512, AL TIRER D COP
WX THBROERAFEOHEEZHEE L, Z0REBIZEHLETHI
TR UCBE R L FIF 3. Z 2T EERFE T LR AW
T, FEHEOD COP ¥ FRE R0 17— Z DRI 3 BfR
FETNVELT B.

R VIR AT BB D COP L 485eD 1 DX IGE %
BRLIZDDEM 6 1R T. BN IZ N BN TRERNC D BRED
COP 226 DZNM 2R L, MEId 7z okpcEEEELofeko
NERT. INSDTFT— X oEERETAZHWT, PERD
COP D xcop LIEHDET] F OLITOMBRALEH L 72
(X (2)).

F =azcop + B (2)

BBIITIE ald0.049, 1X2.01 o7z (K6 FDIRER) .
HAERRE T O N AFHEDFHHIFEER IC B WT, COP OZ{LIFIZH
120 mm TH 2 DIXF LT, FKA DR LKROEmMICBIT S
COP OFEEIX 40 mm 7 ->TW5. ZIT, EEOHEY
HIES 282, EHFD zcop PO EEE 22N F 2EHT 2B

Hip Rise

1 250

K\ 4 200
150

\\l\'; 100

1 50

o
o

by
=}

COP [mm)]

Force [N]

g
o

0.0 0.5 10 15 20
Time [s]

Fig.5 Relationship of COP and Force
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Fig.7 Experimental result
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