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A study on gait measurement for detecting rotation gait
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Spastic gait caused by central nervous system diseases in infants is not easy to distinguish from internal rotation gait.
Spastic gait is a problem with commands from the brain that causes gait abnormalities, and internal rotation gait is a problem
with joints that causes internal crotch gait. These diseases are diagnosed by walking posture, rhythm, stride length. When
making a definitive diagnosis of CNS disease in early childhood, MRI is commonly used. Therefore, MRI is invasive and
dangerous. A safer and simpler method for distinguishing the cause of gait abnormalities is desired. In this study, as the first
step to develop the method that distinguishes spastic gait from internal rotation gait, the characteristics of the internal rotation
gait was examined. During the experiment, the two types of gait were measured using an optical motion capture system; normal
gait and internal rotation gait performed by a healthy participant. Singular value decomposition was applied to an observation
matrix consisting of the reflective marker coordinates of the lower limb obtained in the experiment. The results demonstrated
that the movements of arbitrary markers were coordinated during internal rotation gait.

Keywords : CNS disease, internal rotation gait, motion capture system, normal gait, spastic gait

1. #&

PRI R 2 RETH Y, BRRFEEZBIHT I L bW, FMERREBIC L 5 PRI & LTiE, &
Bfi O I e IR PAER Ot i, b, AxBIE O e ST 6 0. Zoize), I Te Dk
AR EE, EEFRELE ORI S Z SIS R Y, REOFEZHEST D Z ENHFTE 5. Linl,
AP SHEE IR - D A T ORI & L THIRAMT A OGNS Z &b %<, BfEiORBIZ LY AT 5k
1T & OEHNDRES T2, EHATOREZ 5 28R HIC L 0 i 2 Z LA TE S, AR OES i
BRE, FVZDIREMGE LIESGEIZEW ORBORIA 7 ) —= Ve L 72 5.

Z ZCANIIETIE, VAT L PEEAMT OB AT il 5 e B ER HITE OS2 RV AR & L, sk
BEERRATIZ & D DB D ST~ — 1 O F e IO TE A TIC 31T 2 B DR 247 5 .

2. HITEHRISEER

21 FHAERE & HERE

WERE T B 14 (K 176 m, {KE 56kg) THD. SHITaHlERITIKH TEESHMPRICBWT
Fhi L, RFEBRIZOWCIERRFERICEE T 2 H TEREHM PR e Myl aEZRS, T¥REAYE M axtg
LT AN EMEEEZERDOAGREZGL L LB, HOLLULDEREIC TSR E L2, FEZ5-.

EBRZBW L, SR SR orE BT (Vicon 182, Bonital0) &R JRF (Kistler #18Y, 9286) 2 #c%
AW HBATEHIA T o 72, ) LIRS R X 3600 mm OSATE FICAE R C—H B O 1R, 4R T4 DRF
RVGEH T Z N TE D LD ICHLE L, SEHMIE & B A1 E L7=@., e X = ocB EfT S E, IRIKTET
OY 7Y TR BIEIIZ 100HZ TH 5.

[No.21-1] BAHHWEFS 2021 EEERKE [2021.95-8, £o51/2]

© 2021 The Japan Society of Mechanical Engineers -J163-04 -



J163-04 AAMESEES 2021 EEERAS

RPS
RASI

3600 mm

[N

m

PRt
ADD1 \

RKNE ——@) (]

S

RTIB -4, TS
: appz ——— |
Z Y Guide tape  Force plate Walking path RHEE ( LIIER
RANK :: K LANK
X

RTOE LTOE

Fig.1 Walking path. Fig.2 Marker positions.
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Fig. 3 Left ankle joint angle obtained from 3D motion capture system.
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Fig.4 Left knee joint angle obtained from 3D motion capture system (Flexion - extension).
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Fig. 5 Left hip joint angle obtained from 3D motion capture system.
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Fig.6 Spatial coordination pattern of normal gait (first mode).
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Fig.7 Spatial coordination pattern of spastic gait (first mode).
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