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Basic Path Planning

A Find the optimal path p(s) to a target (or from a source)
I No constraints on the path

A Problem data
I Cost c(x) to pass through each state in the state space
I Set of targets or sources (provides boundary conditions)

Cost Map
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Value Function for Path Planning

e Value function solves Eikonal equation

D2V (2)]| = c(x)

e Optimal paths found by gradient descent

Feb 2011

%p(S) =

Value Function with some Sample Paths

D,V (x)
||D33V(-5U)H

1
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Continuous Dynamic Programming

e Continuous DPP for path p(-)

I(p(s)) = 21('51

s+ As
9(p(s + 29) + | c(p(a))da]
e Rearrange

I(p(s)) —d(p(s + As))  [ST2° C(p(a))dal — 0

min
p(+) As As
e Take limit As — 0
min [—dﬁ(p(s)) _ c(p(s))] —0
p(-) ds

e Set x = p(s) and chain rule
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Static Hamilton-Jacobi PDE
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