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Robot Motion Planning is an active research area in Robotics for almost 30 years. A
geometric model of the environment being given, the goalis to provide a mechanical system
with the capacity of computing motion strategies to avoid the obstacles in an autonomous
way. The problem of moving a mechanical system made of 3-dimensional bodies can be
formulated as the problem of moving a point in the so-called system configuration space.
This statement, borrowed from Mechanics, reduces the motion planning problem to the
search of connected components in the collision-free configuration space.

How to transform this continuous problem into a combinatorial one?

The talk will give an overview of the relevant mathematical approaches ranging from
algebraic geometry to differential geometry via discrete geometry. Successful results
will be illustrated in areas of robot programming, mobile robots, and beyond Robotics in
Product Lifecycle Management or molecular modeling.

After presenting some challenging open mathematical problems in robot motion

planning, the talk will conclude on a current opening of robot motion studies towards
neurosciences.
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