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Study of a Walking Assistance Method using Elastic Belts based on Phase Information of Hip Joint
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Abstract: This paper describes a walking assistance method based on a phase information of a user’s hip joint angle. We
developed a wearable walking assistance device which consists soft components such as a lumbar corset, a knee supporter,
and an elastic belt. This device assists a flexing motion of the user’s hip joint during walking using elastic force generate d
by elongating the belt. Here, it is necessary to tracking a walking motion without extra elongation or slack of the belt, and
generating an elastic force with proper timing. To solve these problems, the belt tracks a walking with natural length of the
belt. In this condition, the belt is elongated in proper timing based on phase information of the user’s hip joint angle and
generates the elastic force for assistance of walking. Experimental results show the electromyogram of the gastrocnemius

was decreased by walking with the device.
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Fig. 1 Overview of a wearable walking assistance device.
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Fig.2 Mechanism of a walking assistance device.
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Fig. 3 Relationship between a hip joint angle and arrangement
of an angular sensor.
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Fig. 4 Relationship between hip joint angle and walking
velocity.
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Fig. 5 Relationship between a hip joint and walking motion.

AT, HEMESAL N BT/ E T HTICBESE
L% BRRBRE L O, BT 0 ONARTER B &
ITIRBE A HEE LIAp R~V b 2 -3 I8 2 AT AR 5 i o5
HUZHBITT VA RFIEEMESR, DR, ZhEhofET
EIZHON TR 5,

3-2 BARERBH

R~V R MO/ £ T HATITBERET B 720, IZE
fifho L~V MR I OBIRICONWTRD S, MAEE &
FEMTE 2> B A2 4K % Fig. 6 1 L, iAo & ~u
FE I OBRICOWTIENS, EohLEE 0, ~L kD
Eo|EE A, BEEOKE% B, ~UL hOFHEMEE C
LT5. ZMAW ABCIZOWNWT, L FOHRE [)=4C L%
B oD BEfRERD D &,



0 Center of hip 1

B: Great Trochanter

A Actuator
o~

.
e

Elastic Belt

&: Hip Joint G: e Jodus

Angle

Fig. 6 Geometric relationship between the hip joint angle and
the length of the elastic belt.
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Fig. 7 Walking assistance method based on phase information
of the hip joint angle.
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Fig. 8 Typical response of the walking assistance device.
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Table 1 %MVC data per gait cycle.

with without

Muscle Assistance Assistance (l?)a:;o ((i)ig
() (ii)
Gastrocnemius 828.3 994.7 0.83
Rectus Femoris 434.0 440.8 0.98
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