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Motion Planning — What We Wish For

Karaman, Sertac, et al. "Sampling-based algorithms for optimal motion Murray, Sean, et al. "Robot Motion Planning on a Chip." RSS. 2016.
planning." IJRR 2011.



Motion Planning — What We Have

http://www.squirrel-project.eu/objectives.html



Reachability Analysis for Online Verification

Infeasible Plan Feasible Plan



Objective

For given timestep T, initial set X, dynamics h(x, u)
find reachable set F(X; T)

F(-;T)

Initial set X Reachable set F(X;T)



Objective

For a reachable set F(X; T), generate a subset § € X such that
(1= u(FOT)) < u(FST)) < p(FOGT))
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Subset S Underapproximation F(S; T)



Main Challenge

Evaluating reachability involves reasoning about
* Initial sets and how they evolve with respect to F(-; T)
» State space and curse of dimensionality

* Trade-off between computation time and accuracy

In general, reachable sets cannot be evaluated (exactly)

within a feasible amount of time
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0-Packing
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Reachable Set from d-Packing

F(xqy;T)

F(-;T)
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Reachable Set from d-Packing

F(xy;T) NF(xy; T)

F(-;T)

Initial set X Reachable set F(X;T)

For a given &-packing, there is an upper ‘ Guaranteed underapproximation for user-

bound on volume of F(x1;T) N F(xy;T) specified ¢ (see paper for formal proof)

20



Results: Dubin’s Car with Various Initial Sets

B Our approximation fjUniform approximation—True reachable set [JInitial set—Theoretical guarantee
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