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57 ABSTRACT

Devices, systems, and methods for providing commanded
movement of an end effector of a manipulator concurrent
with a desired movement of one or more joints of the
manipulator according to one or more consolidated null-
space objectives. The null-space objectives may include a
joint state combination, relative joint states, range of joint
states, joint state profile, kinetic energy, clutching move-
ments, collision avoidance movements, singularity avoid-
ance movements, pose or pitch preference, desired manipu-
lator configurations, commanded reconfiguration of the
manipulator, and anisotropic emphasis of the joints. Meth-
ods include calculating multiple null-space movements
according to different null-space objectives, determining an
attribute for each and consolidating the null-space move-
ments with a null-space manager using various approaches.
The approaches may include applying weighting, scaling,
saturation levels, priority, master velocity limiting, saturated
limited integration and various combinations thereof.
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