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An estimation of foot motion at walk using inertial sensors
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Abstract: This paper presents a method for an estimation of foot motion at walk as the one of simple gait analysis using
two inertial sensors. The accelerations of walking and vertical directions are integrated twice and to suppress the
integration error, the velocity is modified to satisfy that velocity of the foot is zero at the stance phase of every walking
cycle. Walking experiments are carried out. As results, it can be seen the proposed method using two inertial sensors is

enough to estimate foot motion.
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Fig.1 Sensors attached to foot
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Fig.2 Velocity of instep in walking direction
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Fig.3 Sensors and markers attached to foot
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Fig.4 Displacement of toe in walking direction

Tablel Displacement of toe in walking direction

The step of numbber 2 4

Without conpensation[m] 1.75 6.35
With conpensation[m] 0.887 1.72
Motion capture[m] 0.894 1.73
Error[%] 0.782 0.578
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Fig.5 Displacement of instep in walking direction

Table2 Displacement of instep in walking direction

The step of number 2 4

Displacement[m] 1.44 3.98
Without conpensation[m] 0.747 1.49
Motion capture[m] 0.891 1.72
Error[%] 16.1 13.4
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Fig.6 Displacement of toe in vertical direction
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Fig.7 Displacement of instep in vertical direction
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Fig.8 Tracks of foot while walking
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