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Concept Proposal of Cooperative Transfer Assist Device Capable of Controlling Posture of

Patient’s Upper Body
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Abstract: With the aging society, transfer assistance increases, while the burden is placed on both caregivers and
patients. The purpose of this study is to develop a transfer assist device that can reduce the physical burden of
caregivers, reduce the pain of patients, and that patients can feel relieved. By exploring the current problems in
welfare facilities, we propose a concept of a device that can work with caregivers and control the posture of patient’s
upper body in keeping with limited joint angles such as the symptoms of contracture and deformation. We made a
1/3 scale prototype driven by wires that can change the position and upper posture of dummy according to human
force operating through dummy. To do transfer operation experiment with the prototype, we also proposed a method
of detecting human intentions by using the tension data of wires lifting the patient.
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Fig.1 Concept of Transfer Method

Linear motion
of whole body

Rotation of
upper body

Fig.2 Motion Pattern of Patient’s Body
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Fig.3 Prototype of
Dummy Doll and
Cloth (430 X 300 mm)

Fig.4 Composition of Prototype
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[ Position Control of Motors ]
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Fig.5 Flow of Control

Fig.6 Changes of Dummy Poses by Human Operation

B RRITERE (up) TR, BREE RMMICHESL LT3
HIENOARMbY To NI R2H, BEXZ 2 T 1F
Pl APY NN

- 25 REL FIT3ERE (whole) T, MFLdIcHS LT
BZHENDHBDY T, To £ HITNELREH, RHE
CEMIGAVWERERS EIF &5 23272, Th 0ZLE
XD T OBEDOHTBKEW.

- BURHEFF OB R (static) TiE, hixErAYinbs T 17,
To &I,

IhozlEz, H1BMYE LTstatic ¥ 2N EHIFIT 2
72D (AR D) &LTTy, H2ERE LTup & whole
ZHRT 272DD%M (IR D2) ¥ LT Rate #FHlW3Z k¥
T5%. 28 Rate ZXORICEHRD 3.

& @)

Rate = T+ 1

7R L NET BT, B — FE2 L DAEIC X D Rate =
Ty /2T, £ LTRDHND.

Rate DfEIZE—&Z 2=y IV FZB3XI—2F0DEN
2T T 2 EHE T OEIGERL, ZOMEMNNIWVIFE BF



S RFTINSEZ L2 WEEARNZ e 2RI ER 5.
HEMK LD D1 OBEZ Tp1(02), D2 DEHMER Tpa(62) &
L, IhoZ2ROMERNTRELEZS.

Tp1(02) = a162 + b1

Tp2(02) = 202 + B2

3)
(4)

%E, BEZRETZ2EM a1, B, az, B2 DIEIE, FEBRIC X
hRbDzBZr 3 5.
HE&Y, HHlT 2 5%840%

D1: Ti(t) < Tp1(6e)
D2 : Rate(t) S TD2(62)

*L, K5ICHEHAT3.

5. #&

5.1 #5R

ARG TIRETE MRS A E o rf#igic i@z 3 2 0 ED

HEWNEEZNRE L, mDBEEOE, Ny FhoHEFA

DR B TR ERINCED i, BEREREOSEZ TV, M)

Hr O X b #rBh#E BB OZBHIE R RE B R R E

Dave 7 b ERELL ZFLTZOa Y M 2HEET5 1/3

AT = )VTOMNET NV EZREL, Zhz v EREianEE

Bz, EBRFNEZ G L.

BREIREBD = — GEETITERKEELZLLI IO 5D E

D=,

1. /B E DR Y X 7 DR

2. BERHIBI 2 E - HmhENTDaIa=br—var

3. BIE DB BIE WIS 2 2 21T X 2 RDEDHER

4. NBHEOEBEL I VWERORARD

5. FH EIFR OB BE o BEREsic S b - BE o R »
LT

WA BEDOHEE K- IO NEFEOEEL 3 DoEEATE

L, NE&EOBRERICET 2 7 4 YIRATDZE(RIZ & ZIRFEDHIHI

il

FEERRE L., ZhED GEHARZ - THBZHEIT 2 2
YICkD, MEOEBICTH - X I —OBRERIMENARET
H5b.

5.2 SRORBRE
FNEFAZHWT, BELEFECEDEREZITS. £,
AIEEORR LT BB BT EEMR L7 B E o A E)

445

LIFE 2022 2022 8 19 -21

B REAE L OBFRER LI oOWTRE TS, ZLT, &
BRI REMERZREL, 22— —7 2 b2l U 7 IR %
BN A B DAL E L SEHR 2 M AR A T HIEF IR OREM 2R
(TS,

RIBAVEIE
ZM L.

HMRES - FIBER
BRI R E R 720.

BE X

(1) 3B LERRERNERE BEETEE SHoTE

(2) WG B 2 BF TR BEETBE Tk 25 4

(3) Engkvist, I., Evaluation of an intervention comprising
a no lifting policy in Australian hospitals. Appl Ergon
200637141-148.

(4) Sankai, Y., “Leading Edge of Cybernics: Robot Suit
HAL”, Proceedings of SICE-ICASE International Joint
Conference 2006, Korea (2006-10), pp. 1-2.

(b) ZRZ, VHEM, HAE, hEINE, WE—K, R’AM,

Hadi Honarvar, $8AGEM, MifEE, MLEsE,” BEN

B &SI D 72 ) D ESRENESE m R v  ROBEAR

DB, BRT 4 7R« XH =y R#HER, 2015

DBR—=KEITRY 7+ HAStHEY b=

ffiZB®EY 7+ X2XZF  ABILITIES

JORPET, SEHEFFE, W EHBAE,” R > R brKRy 17

V¥ a—% Plus” OREBRAMEHIE", BAKMER R CE

Vol.85, No.869, 2019

Ashley, L. Schoenfisch, Kristen, L. Kucera, Hester, J.

Lipscomb, Jennifer Mcllvaine, Lori Becherer, Tamara

James, Susan Avent, Use of Assistive Devices to Lift,

Transfer, and Reposition Hospital Patients, Nursing

Research, January/February 2019, Volume 68, No.1

(10) Hoffer FERIRES 774H (JSSC WO, FrEIFEFTEENEAN H
Ky —F 4 v 7avHiLrxy MR

(11) ROBOHELPER SASUKE < v ZL#kaxtt:

(12) BB BINCORT BBERAT A B 7y 7 EEAR Pk 28 4F
P2 N PRI e

(13) AIST AR HET — & N—2 1991-92, AN THIGEW 5T+
VAR —



