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Adaptive changes of the gait characteristics due to walking on the curvature path
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Abstract: Previous studies demonstrated basic characteristics of the walking on curvature path, for example, inside shift of
the center of mass and increase (decrease) of the stance time in inside (outside) of leg, and modulation of muscle activity
in the gastrocnemius muscle. We here aimed to identify whether the kinetic aspects of curved walk alter in accordance with
the degree of curvature path. Furthermore, in order to identify the adaptive changes due to curved walk, we compared gait
pattern before and after 8 minutes of walking on the curvature path (radius=1.5m, counter-clockwise). Nine healthy male
subjects participated in this study. The results demonstrated systematic alteration of the stride length, stance duration, and
ground reaction force during curved walking. Although the subject walked at similar speed, we found asymmetric ground
reaction force during straight walk after walking on the curvature path.
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Fig.1 Experimental set up in the present study
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Table 1 Gait parameter

ST 1.5m
Gait velocity (m/s) 1.01+0.21 0.84 £0.23
Cadence (step/min) 95.9 +10.11 91.97 +10.88
Step length (m) 0.64 £ 0.08 0.58 + 0.09
Inside Outside

Stride length (m)  1.25+0.15 103+016 115+ 0.19

Stance time (s) 0.82+0.11 0.87+0.13 0.84+0.13

ST 1.5m

Fig.2 Typical example of the trajectory of COM
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Fig. 3 Comparison of the ground reaction force between inside
(blue) and outside (red) of the leg during walking on the
curvature path.
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Fig. 4 Changes of the stride length (blue in top) and stance time
(red in top), and vertical ground reaction force ( bottom) before,
during, and after 8 minutes of curved walk
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