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Abstract

The application and usability of haptic feedback display are becoming more important in the recent virtual
reality technology. The conventional grounded haptic displays using arms and wires are not convenient because
the arms and wires restrict the user’s behavior and interfere each other.

In this research, a non-grounded haptic display for mobile use has been developed using torque control by
appropriate angular momentum acceleration. As for the method, three pairs of twin motors are located so that two
motors of the twin face each other respectively and three axes of the twins across each other orthogonally. The
torque force can be generated in the arbitrary direction by controlling time-differentiation of resultant angular
momentum vector. This method enables easy control, various patterns of torque force, and downsizing the display
with simple and solid structure. Unexpected torque force caused by user’s casual arm movement and the effective
torque display were attempted to improve by utilizing the human’s sense characteristics appropriately.

As for application, this torque display is applied for the human interfaces for computer video games and human
navigation system.
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Fig.1 Concept design of GyroCube development
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Fig.2 Torque generation mechanisms
(Left) Orientation control of rotor axis,
(Right) Orientation control of compound angular momenta
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