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Abstract

This paper suggests a measure constraint locus which is the loci of points satisfying the necessary
constraint for optimality of a measure in the configuration space. The characterization of four mea-
sures for singularity avoidance is worked out by using the measure constraint locus. It gives a global
look at the performance of an inverse kinematic algorithm when each of measures in a kinematically
redundant robot is used. The invertible workspace without singularities and the topological properties
both on the configuration and operational spaces are analyzed. We discuss also some limitations,
based on the topological arguments of measure constraint locus, of the inverse kinematic algorithms,
and compare global properties of each of measure. Therefore, a new concept called measure con-
straint locus gives a methodology for obtaining a conservative joint trajectory without singularities for
almost entire workspgce.
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