
Walk-support Technology as Co-creation Interface
Takeshi MUTO* and Yoshihiro MIYAKE*

Walk support robot "Walk-Mate" is an application of the Co-creative interface. It realizes the cooperative walk by the interaction of the footsteps

between the human and the virtual robot. We have applied it to the walk support of the elderly people, and the validity of the rehabilitation for the

walk training was found. Additionally, by the analysis of the temporal development of the human's cooperative walk as Co-creation process, it was

found the results that the process were realized by the synchronization of the dynamics based on the hypothesis "Duality".

:   

:   Interdisciplinary Graduate School of Science and

Engineering, Tokyo Institute of Technology

Co-creation

Dual-Dynamics model

Walk-Mate

Walk-Mate

Fig.1 Walk-Mate[2][7].
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1. Self-organize coherence between human motion and body model 

2. Get the organized coherence as phase difference HMθ  
3. Modify the internal model parameter  such as )min( dHM θθ −  
4. Search hω such as )min( hmHM θθ − under the fixed mω in internal model 

5. Search mω such as )min( hmd θθ − under the fixed hω in internal model 

6. Change Mω in body model corresponding to searched mω  

7. Back to 1. 

Fig.2 Dual-dynamics model[2][6].
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Fig.5 Comparison of the walking motion between before, on, and

        after  the interaction(Subject A).

Fig.8 Comparison of the walking motion between before, on, and

        after  the interaction(Subject B).

Fig.4 Temporal development of walking period(Subject A). Fig.7 Temporal development of walking period(Subject B).

Fig.6 Temporal development of asymmetricity(Subject B).Fig.3 Temporal development of asymmetricity(Subject A).
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Fig.10 Auto-correlation of arm’s amplitude.
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Fig.9 Auto-correlation of walking period.

Arm lag 2 lag4 lag 6 lag 8 lag 10 lag 12 lag 14 lag 16 lag 18
t (22) t (22) t (22) t (21) t (22) t (19) t (20) t (19) t (20)
　= 3.27 　= 2.63 　= 2.61 　= 1.42 　= 0.88 　= 0.58 　= 0.70 　= 0.94 　= 0.12

P < 0.05 * * *

Leg lag 1 lag 2 lag 3 lag 4 lag 5 lag 6 lag 7 lag 8 lag 9
t (22) t (22) t (22) t (22) t (17) t (22) t (22) t (20) t (22)
　= -0.42 　= -0.25 　= 1.19 　= 1.39 　= -0.19 　= 0.58 　= -0.81 　= -0.64 　= -1.44

P < 0.05

Table.1 Comparison of Auto-correlation coefficients.
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Fig.12 Temporal development of cooperative walk between humans.

Fig.11 Temporal development of cooperative walk between human and Walk-Mate.
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