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Gait Analysis System Based on Ankle’s Trajectory Estimation

Using a Wearable Sensor

OKoyu Hori!, Yuki Hirobe'?, Satoshi Orimo?®, Hiroyuki Sawada?, Akira Inaba?, Yoshihiro Miyake!*

Abstract: In the aging society, it is important to measure and analyze gait in our daily life.

Especially, analyzing gait

trajectories is supposed to be effective.  So, we propose the gait analysis system based on ankle’s trajectories estimated using
an accelerometer and a gyroscope. And we conducted an evaluation experiment targeted at healthy persons and patients
with Parkinson’s disease. As a result, the various features extracted from gait trajectories were significantly different
between two groups. It indicates that the proposal system has an ability to evaluate the gait of patients with Parkinson's

disease.
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Fig.1 System Configuration
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Fig.2 Sensor Device
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Fig.3 Stride Division in Z-axial Angular Velocity
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Fig.4 Flow of Trajectory Estimation

222 HTHEDHTE
AT N BT E ) & 0 O 72, BIE & oKD D B
2, BV ORBEHET LILERS S, 77, (RO
EOICAHEER ST L THMEDLY OMELE
H L7z,
Osi= 051 +w; XAt s=(XY,Z) (1)
72N, FEOREOMAEOYMEZ R E LT hIER 5
RN, F T, KW OEA O 5 A, FH11 Ao
WET —XOBI;EHE LD L TERRT, 2FV
EHRSZROEL, Y, Z oW AEEZHEETD.
7= & 2%, Figh O X 912 Z SOPIMAENE,Th o
el THE, 01F X, Y MobkoMEETD, @,
ZRONTRQRDOLIITKRDDZENTEX S, X filllck
WTCIIHIIAEZ 0° L E L, ZICHIET 5.
0,0 =tan™'(@,/-a;)  (2)

FRICEVEHENTAET =202 T ORE
ERIITIT 2HET 5.

ShEAM
1G
s \
ay .Y
oo,
N AT
~\
91,(‘1\
X

Fig.5 Estimation of the Initial Angle in Z-axis
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Fig.6 Modification of the Initial Angle in X-axis
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Fig.10 Estimated Gait Trajectory
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Fig.11 A New Feature From Gait Trajectories
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* represents significantly difference between two groups.
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