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Abstract 

This talk will introduce the speaker’s recent research effort that aims to apply a 
systems engineering approach to designing and assessing rehabilitation robots. The 
research approach is threefold: (1) design and control of high-precision mechanisms, 
(2) modeling of human functions, and (3) understanding of interaction between 
human and robots.  The goal of the research is to develop theories, methods, and 
tools to understand the mechanisms of neuromotor adaptation in human-robot 
physical interaction.  A project supported by the U.S. National Science Foundation is 
introduced that aims to understand temporal dynamics of cortical facilitation with 
afferent stimulation for the assessment of stroke rehabilitation. A robotic device that 
combines magnetic brain stimulation and peripheral mechanical stimulation has 
been developed to reproduce paired associative simulation (PAS). Subjects receive 
this mechanical stimulation and magnetic brain stimulation with various time 
intervals between two in order to induce long-term potentiation.  The research 
reveals that precise timing control of actuation is the key for successful robotic 
neuromodulation, not the speed of response. Mechanical stimulation and induced 
adaptation can also improve sensory and motor performance in dexterous 
manipulation tasks. 
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