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Quantification of Hemiplegic Gait and Its Effectiveness
O Tatsunori NISHI Tokyo Institute of Technology, Yoshiaki WADA Nissan Tamagawa Hospital

Yoshihiro MIYAKE Tokyo Institute of Technology

Abstract: The purpose of this study is to quantify the feature of hemiplegic gait by a triaxial ac-
celerometer attached in the back lumbar area(L3). We measured displacement of L3 on walking and
difined 2 feature quantitys based on asymmetric diversity of hemiplegic gait. To evaluate effectiveness
of feature quantitys, we did two experiments. Expl:To verify relationship between feature quantitys
and Brunnstrom Stage. Exp2:To verify relationship between feature quantitys and recovery process of
walking. As a result, indicate that 2 features have a beneficial effect on quantitative evaluation about

the seriousness of hemiplegic gait.
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Fig. 1 Gait Analysis System

a : Footsensor b . Accelerometer
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Fig. 2 Measuring Data of Waist Trajectory
a ' Vertical Plane b ! Horizontal Plane c¢ : Frontal Plane
d ! Division of Gait Cycle
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Table 1 Subject Characteristics(Expl)

n Age Paretic side Stick  Orthosis
v 5(1f)  33-75  Left :1 / Right i 4 1 3
N 7(2f) 2880  Left :4 / Right @3 2 1
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Healthy | 5(1f) 22-24 — — —
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Fig. 3 A Type of Hemiplegic Gait
a ! BS IV(Left Hemiplegia) b : BS IV(Right Hemiplegia) c¢ : Healthy
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Fig. 4 Definition of Feature
a ! Difference between LR and LRp(LRdif)
(Upper : Healthy Bottom @ Left Hemiplegia)
b ! Symmetry of Horizontal Amplitude(Hsym)
(Upper : Healthy Bottom ' Right Hemiplegia)
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Table 2 Subject Characteristics(Exp2)

Age  Sex  Paretic side BS  Period[day]
sub A 41 M Left TIT 50
sub B 66 M Left \% 22
sub C 63 M Left VI 15
sub D 37 M Left 111 43
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Fig. 6 A Type of Exp2’s Result
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04
T ——sub A
-0~ sub B
— = sub C
~&—sub D
1

3 4
LRdif [cm]
Fig. 7 Shift of 2 Features

ZR

KREFFE T, FrREBIT ORI T dH 2 R & i w
DXFFRENOIEMHIEICER L, 2 DDEEAER L.
ZLT, 281 TdBS Lo, JEk 2 TIXSHITHGE
[EE @R & ORED SEFEIC DOV TRET L 7z

SR 1 OFE, K5 DK I 2 DDFREINZE(LH BS I
X B EHFREOFTE L EE L TWAEEA RSNz, &
DT EME, TO2DOEMZ NS T & THERIEHT
DRz EEMICETHET % T EWARETH 5 T & HVRE
Ini-. LHL, [E—0 BS NTEBELTEHE 2 —
VRGN, BHOTKREKENSTIEND, BSD6
ERFEETHE 0D A TIlI B TIEE R INHEICFTM 2 T L VL
WeEZLND. Ko T, AMKRTERLIIEEDHS N

5

-250-

EHR 2R8NS A U, Bralick b Lz 7 5 &
2 TRITOTN T ENSHEDBED 1 DTHB.

X7z, EH2 TIIK 7 DX ICHTHEEDEEICON
T2 DDIEENEITHD LTV BIF T ERL, Fn?
NHREZBEEITS r—AMERIE N, ORI,
BITHREEE IR IX 2R ELOBEN D 5 T L ZRE
5 eHIC, BEICL > TROENZSBTUNEY %
KT 57D, TOXI EBHEER S ERELST
i ZITH CEHWEETHZTEEBRELTVS, o
T, R L, 2(bolfiz X b FEiciidd
52&, TLT, TOZRMEZAFETESEEDREED
T—AN—ZADRERZITS T e, BTN Y ZEA
DIEHZRET % L TRBEARAREEETHZ EEZDS
ns.

6 &L

AWFETIE, TEHUERTIC K > THFRESITORME
ERMICIHIY 218152 €& L, BS LORME, HITHkE
EEERE & DRIEN S, TOEMEICDOVTHRETT ST
EREME LTz, REROFER, EZELK 2 DOHEEN
REGAT O E BINFHEICEN TH S T LARBENS L
Hic, BITUNE Y SHEADICHDOAREEARE M.

HEE

AR 2D BICH T D, FHlICBW TR S
W ENRRI N Y 7=y g vy Z—DTFEY
kg, FAHEE T REZ 13 COPIARiE T O¥RE, Z LT
EBEOFERICES BN LERT

SE R

[ X, S, #&, B, e R — B R T e S
AT, DR HEEE L ROk 23 4E (2007)

(2] 9H, TN AEAC B 45T Review, BRAIN MEDICAL,

19-4, 317/321(2007)

PEXERFR G RIS HELE T oA - ARGGHIAN S R Ty

7, 24/45, WA (2003)

HEH, LI, fAE, B RO K 2 P R T 5541 -

BIEDINZ— 2 53BUCDNT-, G YN, 11-7, 549/555(1983)

Peld, KN, 2k, T050 0 RN RIS 75347,
v a v, 23-2, 50/58(1986)

YH RIS 38U B BSRERE T & AT, BOERRLARVE, 22-1,
33/38(2007)

Pz ®, vk, JIES, HBO1L: Eaimimals € = & ki w O 7o sl
GOERPI TS AT L, EAE T, 43-1, 140/150(2005)

Ki, Lo R, #6A, @, e 0 70 E ) X LOIERIE
IRFRANRHTIC K B Fniia & OB T2 PRI, #efk Do VR
LGl i, 103/106(2002)

M.Sekine, T.Tamura, M.Akay, T.Fujimoto, T.Togawa,
T.Fukui : Discrimination of Walking Patterns Using
Wavelet-Based Fractal Analysis, IEEE TRANSACTIONS
ON NEURAL SYSTEMS AND REHABILITATION
ENGINEERING, 10-3, 188/196(2002)

IR, =, I, KRS IS > U7 O PR AR T T
AT L— ML OMiE U N E VIS E1 % Walk-Mate A3
PN ], N A RS, 42-5, 567 /576(2006)

(3]

—
= .l.u ~

(4]
[5] UNEYF—

(6]

(10]



