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The research has strongly developed and verified methodologies and
theoretical approaches for a control system that achieves both safety and high performance in human
collaborative industrial robots, on the basis of introducing a 2-degree-of-freedom control with
full-closed feedback compensation using load-state sensors of angular and torque:

1) a mechanical structure design has developed to realize the full-closed feedback-based
2-degree-of-freedom control by load-state sensors,

2) the proposed full-closed controller design has been implemented and verified by a series of
numerical simulations and experiments for a prototype of robot, considering the achievements in both
the safety and high performance capabilities.
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