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Fundamental approach on human following robot with standing assist function
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Abstract: It is important to develop robot systems which can encourage social activities of the aged person or the
handicapped person. We propose a mobile robot system that follows a human and keep close eye on the human when he or
she goes out of home, becomes a chair when he or she wants to sit for break, and assists standing up motion when he or
she resumes walking. The mobile robot has arc shaped mechanism to assist standing up motion. In this research, human
standing up motion is analyzed from the view point of lateral movement of knee and rotational movement of trochanter,
and their movements are modeled mathematically. The mobile robot can assist human standing up motion by controlling
the movement of the mobile robot and the mechanism to assist standing up motion to follow the models.
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Sitting for break  Assisting standing up
Fig.1 Proposed mobile robot which has ability to
follow human and assist standing up motion
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(a) Structure of the robot (b) Assisting mechanism

Fig. 2 The mobile robot with assisting mechanism
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Fig. 3 Experimental conditions
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Fig.4 Trajectories of positions
of trochanter and knee
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(a) Rotational trajectory of ischium position
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(b) Approximation by mathematical expression

Fig.5 Mathematical understanding of rotational movement
of ischium position in standing up motion
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(a) Movement trajectory of knee position
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(b) Approximation by mathematical expression

Fig.6 Mathematical understanding of lateral movement
of knee position in standing up motion
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Fig.7 Reproduced movement of positions of trochanter
and knee by the mathematical model
of knee position in standing up motion
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