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Abstract: In development of healthcare robot in practical use, it is significant that discussion with not only researcher
about mechanical engineering but with medical doctors and physical therapists, experts, staffs and so on. In our previous
study, we have been collaborated on (1)A gait training robot assisted by physical therapist for hemiplegia patients and
(2)Split belt treadmill based gait rehabilitation system for symmetric stroke gait, (3)An exoskeleton to support eating
movement in patients with essential tremor, (4)Quantitative evaluation of finger dexterity based on factor analysis of
handwriting motion, (5)A walking balance training device for the elderly persons with visual feedback system using foot
pressure and posture information. In this paper, we described the results and extracted problems in previous evaluation

experiments.

Key Words: Healthcare, Robot, Evaluation experiment, Individual difference, Single case study

1. B

EREALD 5 B CERIZ AT TR 21T 5 7212,
M LD E O GOBE R TR, BEESCH#ER
AREFEZ R EOFEMEZ L OMwmE B LR HANEET
D, TNETEEOITEFFELONEELZHFRT D
AT A > N PARMEMIRE R E OliD 5 5 % & Wi+
23 B 7p E OWFIE & IR O E Rt % O BP9 R & H[E TH
DIATETWD. AT, THhETOEIEERICET
DL ENEE L TSN ZREIC YW TGS TS,

2. AREH
2-1 BEEEATONMEBEZBER T H5TIIEOARY +

R X0 BRI & 72 o - B E T, EICHEREE L
(PT) ICE BN R 7N A FECED, &
ITOHBEREITH. N R 7Tk PT BRAFREAEE O
JERIIGUTT VA N BEIRET A0, FFBLEZIC
WLET YA MBAETHD. L, HITilfIE PT ~
DOHERBAENKE <, FICEKFMFE CBIELEY KI5
MR EITH> Z EDRREETHD. ZO X H ZREicx L
T, BUfEkkx 2B Tl Ry R I TWD. 7R
v NTHIBREAT ) 2 L OREE LT, RN - K2 EE
NAHEE WD ZENETBNE. LirL, BEREEINT
WABLTAIRE e AR > R Tk, FRRBLERE O£ IR 72
CNIE LTZBEZR AT 9 2 L RSk W, 22T, AW
T, PTONY R TEEE Ay MR VBT 52
EEEME L. ZOBRNEERT B0, PT 237
BEICE 257 ARBAE OBBREEDRBRE KL L
Tony RU U TETIVORBEICZROMBATL. £7-, BEL
ETNES IRy FORIEFEEZRE L, PT DN
RV 7 i U EE AR L.

FI, BERREEE T B R v T EER A
TV, AREBEZ xR E LIt E1T 5 72 DR ITIE
RFHHIEBE 2L L. PREROEREZE X, B
HBATIZEBT 2 A IREREFICHT 2 PTIZE DA R >
TEHWEDOFHMEREZIT-7~ (Fig. 1 (2). ZDFERIL, F
FHEKRFZDO [ NExtG L T2 RICET mEEER] ©
KFEOT, Efps iz KRE S 2011-052, LLF TRAERIC

TR OEKRBEG T EBRIIKRBE SO R . #HBRE X
Br. stage IV~VI O T BRHEE 54121 LT z72niz.
AN LY, RREREIZS TN R 7 ohke,
FOMPEHOMNI L., 2, EBREREZEIC PT B8R
BRI 2 518, FIRMEES OFEEEORKREE
T4 L (Fig. 1 (b)), #AME 34 OWBREIZBIT 5%
BN HRT LN TE RO,

MELZET VR, EHEODRINETICHABLTE
N~ =ta L —FORIEIEAT LT LT, PTONV
NUCTEMERBR LB EE e Ry MRV AT 52
LAEFRES L= (Fig. 1 (0). PTOEMEAREE L7-0R v
N OEER, B OB 2 B & L o MREEERIC K
D E L7 (GRERE S 2011-222). FOFEE, PT 23T 9
VR T LRERIT, KRR BE OB ENE O @ F L
B D ORI LIz Z s, adRy MZELBT VA
N DOBEERFET X @Y,

2-2 REMIRBEEDOBRDS 22 #IFT5%EE
HAIZK 400 T AW D L Shn TV D ARIEHEIREEE O
55 ZOERIE, B EBEORGTH DRI TEICES
MICBIN D & &, BFHECELBIER O FHEC
XkERDH L. UL, BIEOREYEE, MGk
BERERVE RIS (FES) 7¢ & OMHNEIREEMED & S0k
F~OR 7 EORMBERER SN TS, 2T, HEEs
D5DZIMAEI Ry b ZEHAWERENER SR TS,
BEDOIL, 5D EMA OO 1 HHEETHE T 5 MES
o Ry FOREET- TS (Fig. 2 (a). EEEAED
OB AR L, SMER O BRI 5 B 2 AW T 5.
LvL, MRS H-REETIE, BRMCEET S Z &R T
TRV, HiEOREWBESIZE L CXBE 1 EESD)
EZITWWE BN SFDF A I 2 T & R,
T EET S LI2LY 552 0MmE L EX L EiE
DOFEITEFZET S (Fig. 2 (b). ZHET, 55z &Wil
THZELICELTIE, 55252043 572 OICHKIKRE—
ZIZEREND Py BB R Yy hEIEETDHZ LI
L2552 20MEIRERIEL T, £, 5D20(F
BEENEHEM» CMEBEIEERZHET 2T LAY X



(a) Experimental scene during measurement of physical
therapist’s pelvic manual assist motion (force and position)

to hemiplegic patients .
’ ™
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(b) A mechanical model of interaction between physical
therapist and hemiplegic patient for assist of lateral pelvic
motion during gait rehabilitation
i.) Assist | ii.) Body weight
manipulator | support

on a proposed mechanical model by manipulator
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(d) Individual difference of hemiplegic patient during gait
cycle

Fig. 1 Study on robot of gait training assisted by physical
therapist for hemiplegia patients
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(€) Exoskeleton for (b) Concept of suppression
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Fig. 2 Study on constraining forearm based on physical
property measurement for tremor constraining robot orthosis
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Fig. 3 Study on split belt treadmill based gait rehabilitation
system for symmetric stroke gait

(a) Overview of feedback training
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(a) Experimental scene during (b) Measurement
handwriting motion with tablet system
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(c) Comparison of factor scores between adult and elderly,
impaired subject

Fig. 4 Study on quantitative evaluation of finger dexterity
based on factor analysis of handwriting motion
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(a) Overview of feedback training (b) Experiental
system scene
Fig. 5 Study on walking balance training device for the elderly

persons with visual feedback system using foot pressure and
posture information
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