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(57) ABSTRACT

Groh,

A haptic pointing device includes a plurality of rigid, elon-
gated proximal members, each connected to a separate rigid,
elongated distal member through an articulating joint. The
other end of each proximal member is coupled to an actuator
such as a motor, causing that member to swing within a
separate plane perpendicular to the shaft of the motor in
responsc to a control signal. An end-cffector is intcrcon-
nected to the second end of each distal member through an
articulating joint, such that as the actuators move the proxi-
mal members, the end-effector moves in space. In a pre-
ferred embodiment, the device includes at least three proxi-
mal members and three distal members, and the end-effector
is coupled to a user-graspable element such as a stylus which
retains a preferred orientation in space as the members are
driven by the actuators. In a force-feedback application, the
haptic pointing device further includes a position sensor
associated with each degree of freedom, and haptic process-
ing means interfaced to a virtual reality system or teleop-
erations environment. Additional components may be pro-
vided to increase flexibility, degrees of freedom, or both.
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