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Abstract. I will present and discuss recent methods I have employed to con-
struct sparse roadmaps that approximate and measure the underlying topol-
ogy of the a robots Cfree space. I will show that the constructed roadmap
is homotopy equivalent to some offset of the Cfree space. To construct the
roadmap, we first sample the configuration space so that the resulting graph
is an n-skeleton graph that constructs a Vietoris-Rips (VR) complex. Then,
we perform a series of topological collapses to remove vertices from the graph
while still preserving its topological properties. The resulting roadmaps are
used to plan paths for different robots and the experimental results show
that the proposed topological approach is faster and more feasible in com-
plex high-dimensional spaces.
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