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Stride Width Estimation and walking stabilization control for personal walking assist

Naoki Hata*, Member, Yoichi Hori*, Senior Member

Moving independently is serious wish for people with walking disability, thus, so is the development of

walking assistance robotic-suit. To make this happen, a compact and simple control theory which predicts

walking motion is proposed based on strategies derived from variable stride-width control. To verify the

accuracy of our proposing method, stride-width estimation, walking experimentations with level ground,

up/down slope and stairs are performed.
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Fig.1. Human walking model.
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Fig.2. Changing leg model.
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Fig.3. Simulation result on walking model (pole
assigned at 0.2) with disturbance.
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Fig.4. Walking stabilization control with esti-

mated human intention.
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Sensor-suit for gait analysis.

Fig. 5.
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Fig.6. Original data from sensor-suit: 10 seconds
walking on level ground.
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Fig.7. Transformed result by inverted pendulum
model from original data.
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Fig.8. Comparison between human gait and in-
verted pendulum dynamics.
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Fig.9. Stride estimation result on level ground.
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Fig.10. Stumble gait estimation result on level
ground.
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Fig.11. Stride estimation result on down slope.
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Fig.12. Stride estimation result on up slope.
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Fig.13. Possibility of walking assist on steps.
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Fig.14. Stride estimation result on steps.
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