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Study of Start Walking Assist Using Leg Model and Analysis of
Surface EMG and Gait Motion
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This paper describes a method of muscles assist at start walking using human leg model. We
analyzed the walking motion and measured the surface EMG, and discovered there are 2 joint angle
are needed for start walking, also discovered Gluteus maximus, Iliopsoas, Gastrocnemius, Soleus
muscles were main components of beginning of walking. We produced the human leg model and
installed the actuators instead of the muscles. And we used leg model to obtain the condition when
the leg model beginning to walk from leg open position. It was confirmed that action timing of the
actuator matched with the muscles work in the surface EMG. As the result, the start walking was
able to be confirmed by the operation of 2 actuators in moving sequence of Gluteus maximus to
Gastrocnemius muscle. Based on this discovery, we obtained basic data for the development of the
wearable assisting equipment for walking in this study.
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Fig.4 Main muscles for Start walking
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Fig.5 Photograph of Surface EMG Sensor
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Fig.6 Surface EMG at Start walking
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Fig.7 Muscle timing of Start walking
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Table 1 Relation of Muscle and Air cylinder
Cylinder Push/Pull Muscle
Push(+) ® Gluteus maximus
A
Pull(-) ® Iliopsoas
® Biceps femoris
B1 Push(+) ( Long head)
Pull(-) ® Rectus femoris
® Biceps femoris
. Push(+) (Short head)
B2
Pull(~) @ Vastus lateralis
Push(+) | ——=————
C1
Pull(—) ® Gastrocnemius
Push(+) Tibialis anterior
C2
Pull(—) @ Soleus

Fig.9 Start walking photograph of Leg model

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

ADHIEAL - BYEREYT & TRAERIC & 2 BITIHRENEII OIS 2123

4. TIOF 1 T—IEH{ERER

Z00v Y YFEMALENBLIUEEDSY 4 3
TREZ, 12, B, COZODY Y YIEHAIE HE
25, TR FREMARE Y & SITIREIENF % 3
LAY BEERIIIRD I, 3267 B D X R EEE
AEROMER, 223 L BY OHEETEHEBLTHI

C1(-)
[N]

N\

L) [N]

331 196
66 157

99 ¥ 118

1321 78 A(+)

165 1 39

198 < 0
[Nlige 157 118 178 39 0

B1(+)

(a) Air cylinder A(+)+B1(+)-C1(-)

C1(-)
[N] q
0
il
bt
66 -

[ME7

o) AR RRRERAA
AGH

132¢

78
165+ 39

198 0
[N]196 157 118 78 39 0

B2(+H)-
(b) Air cylinder A(+)-B2(+)-C1(—)

c2(-)
[N]

(N]

3B 165
661 132

99.¥ %9
1324 56 A=)
165 33

108 27

[N]165 132 g9 66 33 0
B1(-)

(c) Air cylinder A(—)-B1(—)-C2(—)
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Fig.11 Example of Start walking
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