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§１．研究成果の概要 

 

In FY2020, the methodology to estimate the arm’s endpoint stiffness using measurements from 

the participant’s grasp force was used to demonstrate similar changes in endpoint stiffness when 

learning to insert a tool into a narrow hole. Importantly, the learning rates of different motor 

learning factors (e.g. speed of insertion, endpoint stiffness, peak force) were compared with real 

tools versus a completely virtual environment with force feedback. A new human-computer interface 

was also developed. This interface used the cocontraction of two opposing muscles to add an 

additional degree of control. Cocontraction is invisible to the naked eye, but an interface was 

developed to enable participants to see their shoulder cocontraction in real-time, and control it 

like a computer mouse. 
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