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Tracking control system for walking assist using intention estimation
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Abstract: Human abilities decay slowly due to the decline of physical function with aging, and gait disorders can be
generated, which narrows people’s activities and increases mental and physical decline. Under these circumstances, the
recoveries of walking capability have been widely studied. We developed Novel Intelligent Lift-Type Walking-Assist
Mobile Robot (NILTWAMOR). There are a tracking control system for walking assist and a body weight supporting
system for standing posture in NILTWAMOR. Furthermore an omni-directional moving method of lift-type walking
assist system is newly developed. This paper mainly proposes a method to identify the current body center of the user
for estimating user’s intention of walking direction. The tracking control system for walking assist is applied to not
only healthy people but also patients of gait rehabilitation in order to demonstrate the effectiveness of the proposed
method.
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Fig. 5 Schematic model of 4 wheel driving
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Fig. 6 Overall flow for tracking control system
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Fig. 7 Experimental setup for leg position measurement

Table 2 Symptomatic state of subjects
Subject | Age Symptom
subject 1 | 80’s | Parkinson disease
subject 2 | 70’s | Parkinson disease
subject 3 | 80’s | Left hemiplegic
subject 4 | 60’s | Double upper limb paralysis
subject 5 | 40’s | Ataxia
subject 6 | 70’s | Incomplete cervical lesion
subject 7 | 70’s | Corticobasal degeneration
subject 8 | 80’s | Older age
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Fig. 8 Overview of experiment for subject 1
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Fig. 9 Estimation results for subject 1
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Fig. 10 Overview of experiment for subject 3
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Fig. 11 Estimation results for subject 3
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