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Optimal Path in Pure Pursuit Navigation as Finsler
Geodesic

M. Rafie Rad ¢ B. Bidabad

ABSTRACT

In this paper, we study the Pure Pursuit navigation rule. We first express this navigation rule as a
geometric problem and compute the related metric. Next, we show that, the obtained metric is a Finslerian
one. Therefore the time optimal paths of the pursuer are geodesics of this Finsler metric. The introduced
method in this paper— method of finding suitable metric for time optimal trajectories in Pure Pursuit
navigation- can be used for finding the related metric of other navigation rules. Finally an example with
maple code is given.

KEYWORDS

Finsler metric, guidance, pure pursuit, navigation, optimal path.
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> restart:

with {plots):
nrm := proc{X)

(X[3]1°2+X[4]172) /sqrt{X[3]°2+X[4]172) ~
({X[2])*X[31*(1/2)};

aend:

for i from 1 to 2 do:

Efi] i=diff (diff (nrm(x (L)) ,x(L) [i+2])
L) -difE(nrm{x (L)), x(t) [i]):

for 3 from 1 to 2 do

Efi]:=subs{x{t) [J+2]=diff(x{(t)[3],%)
CELLTY

od:

od:

for i from 1 to 2 do

for 3 from 1 to 2 do

Eldi] i=subs{x(t) [3]1=x[]J] (£} ,E[i]);

od

od:

dsol:=dsolve ({E[1],E[2],x[1]{0)=0,x]
21(0)=0,D(x[1]) (O} =~
1,Dx[2]1) (O)=1},{x[1](t) ,x[2] (L)}, type
=pumeric,output=listprocedure) :

clll:=subs(dsol ,x{1](t}) ;c[2] :=subs{
dsol, x[2)(t)}):

plotl:=plot{[c{l] (t},cl2] (t),t=0.,3.
5] ,color=black, thickness=4}:

target:=plot([s~1.5,3.42, s=~
1..3.2],color=red, thickness=2):

digplay ({plotl, target})
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radar (%) ~ guidance (V)

Finsler space (*) target (Y)

Finsler connection (V) navigation (¥)
geodesics (OY) Finsler geometry (%)

piecewise differentiable (1Y) Pure pursuit  (9)
path (OF) Matsumoto metric (%)

Pure pursuit Guidance law (Y)
grounded frame reference (A)
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