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Dynamic characteristics of robot singular configurations and their applications
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In this study, we examined the dynamic characteristics of singular

configurations for serial-link robots, and showed by theoretical analysis, numerical simulations and
experiments that the robots can achieve dynamic tasks by utilizing the characteristics. For a
two-link robot arm, its singular configuration is the posture where the arm is stretched out.
Although singular configurations tend to be avoided in the conventional approach to robot control,
this study revealed that singular configurations allow the robots to achieve dynamic tasks such as
lifting up a heavy object while reducing the joint torques necessary for the tasks. Furthermore, we
can find various dynamic characteristics of singular configurations and various ways of utilizing
them, depending on the tasks required for the robots, the number of joints and the degrees of
freedom of the robots.
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