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Gait Rehabilitation Using a Locomotion Interface for Clinical Testing

Hiroaki Yano™ , Yousuke Nakajima*?, Naoki Tanaka™ *1, Hideyuki Saitou*®, Hiroo Iwata*!

Abstract — This paper describes the development of a gait rehabilitation system using
a locomotion interface. The locomotion interface can move a user’s feet while it keeps
their bodies in the real world. In this study, a locomotion interface was designed for using
a hospital. Some conditions were considered in prototype development. The prototype
system was placed in a hospital. A half year experiment with 12 hemiplegic patients was
conducted in the hospital. And the effectiveness of the system was confirmed.
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K2 GaitMaster2(f£) B&L U GaitMaster3(45)
Fig.2 Overview of GaitMaster2(left) and
GaitMaster3(right)
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Table 1 Features of previous systems

BB TEE | REER | BRaad
GaitMaster2 0.3 m/s 0.8x22m 0.5 m
GaitMaster3 0.6 m/s 09x1.7m 0.3 m
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Fig.3 Typical example of a relative posi-
tion and relative velocity of a typical
healthy individual’s ankle.
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Fig.4 Typical example of a relative position
and relative acceleration of a healthy
individual’s ankle.
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Fig.5 Mechanical configuration of GM4
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Fig.6 Overview of GM4
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Fig.7 Configuration of footpad of the GM4
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BAIVITRERBABETFFEZAREL Uiz, X
To. A—YOBTORTHEILRBZIBZ XS, M T
137 S ERR 40 mm O THERIC KO —T 57 12—
NN—EXZFEUTz, EHICFT OMEZHITERICHREEH
BHEBD X SICL, —VDEBICEDETHHBEOM
FRETZBESIC Ui,

12
10

N 7\

E /4 AN

Z N\

HE R

T2
o N\ N
_2 - I Lo 1 JE—

-40 -20 0 20 40

Front and back{em)

8  EIR#ENBA
Fig.8 'Irajectory of footpad of the GM4
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Fig.9 Velocity of footpad for right foot which
carried a 80kgf weight subject
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CVF—yaryrads Lx 12 80BEZFICHEA U,
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Table 2 Hemiplegic subjects’ conditions

ID | fEE | WA | B Wit FIE FIM | BRS
uH
Al 74 M K [iie i 30 112 %
A2 | 69 F % fpeRgizE 30 111 \%
A3 | 60 M K B4 H L 100 112 111
A4 57 M &) [} 31 125 \
A5 | 56 M 1 [ Hi if 22 112 v
A6 | 49 F £ F L 64 109 v
A7 | 76 M fi 1395 4 110 123 v
B1 56 M b fiea i 7 118 v
B2 70 M +H gt 4 afit 114 117 v
B2 49 M i 2 32 115 v
B4 59 M ) i astiny 158 111 v
B5 67 M &l IR ZE 17 105 111

WHIFEE TRMNERE Rk, &, ARDO5Z .
FIFEMRFIERBIE [15] 2 BRI SEERLICKEL
L. TOBBTRAE BEMTEEIC KRS E TRAIC
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BEL GEMARD) owndhhicHn YT, 128
OWRRIE, #iEHEZ 4 B8R, ROTHARSH S 0IEIE
NAHE 48[, RgICkTMiiE 4 8 TH 5. miFk
fili. %AAERARDIZE 1 |0 10 m BHTEEZ L
A GaitMaster4 3 7H0Y 3 FIR 7 HIC 10 m B17
HEARIE L., JEMALIIATEAMN, %I & FRkE
18D 10 m B THEDOFHI DR T - 2,

BEREE, ] 2 IORTIEIROBE N 5 h R OEE)
PEEZ A U T RRER ORI HTE 5 FAE% 0.6-13 D
HREE 128 TH %, R2DIDM A THESH
BEZ. 12 b 5 EMEAIChIE S NIz 12 Bic Tt
A% U 75508 T, B THRE B 13184
NAZEMLIZRD 5B/ TH S, HEREZ, 248E
BRI bz o TEHIB RS 5172 TV Iz EB A Rk
Uizo %23, A3 OHERE 1 BORETY AT L (GM3)
ZHAED RIS 1 BB L T, BRICHENH -
fziz8 GM3 TOEBRICIIBIML TELT., £8AF
HRIC X DA ARERCYID TS,

TE. AEBRIIRKEGSHREOMEESROKRE
3T, FURBEICEEZRE L TiTo Tz, HEREICIXE
BNCEBROWAZFA L+ 0218 TH b REEAN
DBEBLBRICERZITo I,

5.2 SRBRER

KEREREN. FRHMERARITH 5 1- 4 BOFIIHE
BR—RX54 Y (BL) £LT5-12 BOFEEOEE
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x3 FRESERE DR B K UH%R¥D BL TD
P 10m AT
Table 3 Average walking velocity of hemi-
plegic subjects’ in each Base Line pe-
riod

ID | & BL | #%¥ BL || ID | ®i¥ BL | %% BL
Al 0.85 0.98 A7 0.25 0.30
A2 1.25 1.43 B1 0.78 0.61
A3 0.51 0.49 B2 0.89 0.78
A4 1.20 1.34 B3 1.01 0.90
A5 0.43 0.43 B4 1.05 0.94
A6 0.63 0.97 B5 1.18 1.05

(HAi:m /)

AW, ENAAHEZNZF N Friedmann FE%
WTEHT L. MABTHTEEOREGE(L BT
(P<0.05) . JEMAITIE P=0.15 THEZIZEN >
Teo oo MABHDN AR TS (8 week) LEIEHR T
K (12 week) DATEHE % Mann-Whitney D URE
EROWTHE L A MAKTRIE BL BllcHA
THEENRD BN (P<0.05). HELBITHEEOR
mhEHENT, 7. BIER TR P=0.06 LHE
ZEEBD NG o Tz, IENMABD 11 BOMEMNRER
PNC ER U7z, JEM AR RICEE L Tz 2 HDBRE
D FRENEE T, BED S OBANMMUOHBRE LD
B, HENIHEAE R EEHZ L T iah o7z
HRE T ORI L S RS ERICEN T Xz L OB
EEHEL Tz, ROBEIIZERICRE->TED, #H+F
AEBWKEEAN - - E k- LREREEZI LN
%, Fl-. B0 FIM IcEEAER Do Tz,
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DRELILLEEAS, B, BHUCEZIGERT
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6 EE

AHFETIE. RRICHEZREL. 1240 BEHD
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FHAANT TREEE R MR BIC X A 0 A SRSl E T
OEHEAIARRIC X3 EFEIENREC ST EAH o7,
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Fig.10 Average amount of increase in walk-
ing velocity from the Base-Line pe-
riod.
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