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Realizing Linkages given dimension

EDM Completion given rank = PSD Completion given rank

Definition (Realizing a Linkage)
Given graph G = (V,E,d) with 6 : E — Q,

o find/describe the set of all p: V — R? with
l|pu — pvl| = d(u, v), modulo trivial transformations.

e equivalently, find/describe the set of all completions of
d(u,v) =||pu — pv|| from E to V x V.
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Realization = Solution of GCS

e Problem: Finding/Roadmapping the real solution set of
the corresponding polynomial (typically quadratic) system.

e Extends to other Geometric Constraint Systems with
underlying constraint (hyper)graphs (other distance
metrics, types of constraints), with corresponding trivial
transformation groups.

e Numerous applications: Computer Aided
Mechanical /Structural design, Robotics, Graphics and
Computer Vision, Molecular Configuration Spaces.
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