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Proposal of a new Hands-Free Mobility

- Human-Machine Interactive Learning Operation System Adapted to Personal Mental Model -
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Tomomichi NISHIHATA(Utokyo), Natsuki SAKUMA (Utokyo), Misato NIHEI(Utokyo),
Minoru KAMATA (Utokyo), Yusuke SUGAHARA(Tokyo Tech), Yuki SHIMA(Tokyo Tech),
Daisuke MATSUURA(Tokyo Tech), Yukio TAKEDA(Tokyo Tech), Chyon Hae KIM(Iwate University)

Abstract: In this research, a new mobility vehicle for elderly is being developed, which cancels the limits of upper limb
movement and combines lower limbs exercise effective for improvement of walking function. In this report, the evaluation
of operation interface is described which can perform acceleration/deceleration and steering by the pedaling movement and
tilting body movement of the bicycle. Learning operation system including learning of operator's operating characteristics
during turning and additional learning for improvement of straight running stability went by using Deep Binary Tree is
evaluated by running on the virtual space. Running time and deviation degree improved more than when additional
learning was not in use. The effectiveness of operation system tailored to personal characteristics and to improve by
additional learning was shown.

Key Words: Personal Mobility Vehicle, Elderly, Human-Machine Interactive Learning Operation System, Rehabilitation,
Evaluation
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Fig. 1 The concept images of the new mobility®
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Fig 2. The prototype of new concept vehicle
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Fig. 3 The flow of operation system
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Fig. 4 Relational expression
between crank rotation speed and velocity of mobility
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Fig. 5 Test course and state during the experiment
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