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Basic Study on Arm Swing for Walking
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The influence of the arm swing on the gait has been investigated by using
the simple model. The model consists mainly of the shoulder, the waist,
and the torsional spring as the backbone which connects the shoulder and the
waist. Two arms and two legs are also pinned to appropriate positions.
Variations of the swing angle of the leg and the twist angle of the waist
associated with the sinusoidal swing of arms were numerically calculated for
following three cases:

I alternation of the periods during which each foot is fixed,

T alternation of the period during which one foot is fixed and the period
during which both feet are fixed,

Il adding to the pattern, case II, one foot c‘an be swinged when the other
foot is fixed. Obtained variations are consistent with the actual.

The model used in this investigation aids us to understand how the swing
of arms assists the leg to swing forward.
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Fig. 2 Plan of walking model .
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3-1 RREREMOEE (Fig. 3)
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Fig. 3 Walking model with a fixed foot
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YA
o Lagrange OEFHHEROEEERDNO
BROXHTH3S.




4 BT ET A OR D ORI

d oT 2,. 2., ..
Tt( 30‘ ) =2m(l,91+a19 sznza1+2a,20!a,-

. .2
sinaycosa, +1 aya cosa, — 1 a.a, sina,)
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3-2 WEEHOFES (Fig.4)
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Fig. 4 Walking model with feet fixed
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1
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(Fig.5)
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Fig. 5 Walking model with a fixed foot

and a swing leg
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22 2.2 2 .2
+1202)+4m21202+n13(4lz‘92
.2 . .
+a,20, sinfay,+ a0, +4l,a,0,a,¢ (19
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2m(l,25,+alzélsin2a, +2a12é,¢;1 sinays
cosa,—l,alc;lz sinay +lia,azcosay)
+2m,li8 + 1,8+ ks (6,46,)=0
(@m+2my+dmq+dms+ M, +M,) 10,
-!-I;B;+m3(a22yzsin2a2+212a2.€.2o.12-
C0Say +a229'2[125ina2cosa2 +2lga2é2'&2-
cosa2—2lza2é2a.223ina2= 0 .08
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180° iT72 3 X S ICRITEsRIC X DR D I '
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Table 1 Body constants used in calculation
kg - kg +m + sec? ‘ kg < m/rad.
N R |
m m my ms M, M, ) ‘1 1, I ‘ ky ks
1.01 1.12° 5.91 4.47 21.88 13.13 §auw 0.1588 | 32.0 7.0
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Fig. 6 Swing diagram of case I
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Fig. 7 Swing diagram of case I
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Fig. 8 Swing diagram of case III
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