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Abstract

This thesis addresses several key issues in mechanics and automated planning
of workpiece fixturing and robotic grasping, including accurate and efficient
modelling of compliance. well-defined and practically useful quality measures,
and well-defined kinematic metric functions for rigid bodies.

The accurate and efficient modelling of compliant fixtures and grasps is
considered. A stiffness matrix formula is derived using the overlap compliance
representation for quasi-rigid bodies. In contrast to existing approaches using
the linear contact model, this formula is well-suited to automated planning
algorithms since it can incorporate realistic nonlinear contact models (e.g.,
the classical Hertz model), and can be directly computed from CAD data on
basic geometric and material properties of the bodies. The formula is then
used as a basis for a systematic analysis of local curvature effects on fixture
stabiiity. This analysis shows that destabilizing effects of local curvatures
are practically negligible, and that curvature effects can be used to stabilize,
sometimes significantly, an otherwise unstable fixture. The stiffness matrix

formula is also used to show that stability analysis in general depends on the







