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fsSCEE B A Motion Control Method and a Remote Navigation System for a Humanoid Robot

The development of humanoid robot is a hot field in robotics. And the humanoid robots
are expected to work in environments where humans work and live, e.g., in homes,
hospitals, factories, accidental sites, extreme environments like an atomic power plant.
Because the design of the humanoid robot is so similar to the human being that the
humanoid robots can attain various sophisticated motions considering the interaction
between their hands/legs and environments. However, the humanoid robots must attain the
motions in complicated combinations with many DOF, thus, it is so difficult to control the
motions stably. For example, a study of locomotion keeping to some walls with its
hands/legs for balance is still unexplored field, and so, there are no available balance
control methods for it. In addition, for practical use, the humanoid robots have a lot of
problems, that is, a few operating time due to the limited power resource, and nonexistence
of effective remote navigation system including communication system and interactive
human interfaces.

So in this study, we propose a new locomotion planning method for consume energy
reduction and a new locomotion control method considering multi contact with the
environment. And we also propose a new teleoperation system for humanoid robots. For
locomotion planning, Genetic Algorithm (GA) is applied for optimizing a trajectory of
center of mass. And for locomotion control, we define the zero moment point (ZMP)
locally for each foot or hand, and derive the relation between it and usual ZMP. In addition,
in order to derive a simpler control method, we define the ZMP on the arbitrary virtual
horizontal surface over the robot. These proposed methods are verified in the real hardware
of prismatic joint biped robot as preliminary experiment for humanoid robots.

The experimental results show a good performance of the proposed method. On the
other, our teleoperation system has a communication system applied Common Object
Request Broker Architecture (CORBA), and Virtual Reality (VR) user interface composed
of the ultrasonic 3D mouse system and  head mounted display equipped a head-tracking
sensor and live streaming system. The operator can operate the humanoid robot’s arms with
ultrasonic 3D mouse by on-line. For evaluation of this system, preliminary experiments
performed with humanoid robot “Bonten-Maru I1”, And the results show that the system is

available as a teleoperation tool for humanoid robots.
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