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Realtime Simulator-Based Development of Master-Slave Bipedal Robot Controller
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This research project aimed to establish control methods for non-autonomous,
master-slave type biped robots. We constructed a real-time simulation environment comprising two
haptic devices and performed the controller development based on this simulator. We obtained two
groups of control techniques; one is of the torque-commanding type and the other is of the
position-commanding type. The torque-commanding type is relatively easy to design and
straightforward from the control theoretic perspective, while the position-commanding type allows
intuitive operation and stable walking with appropriate trajectory design of the center-of-gravity
and the zero moment point. In addition to them, we proposed a semi-automatic standing-up control law
that can be useful when the robot falls over.
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