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Sources

Alex Nash
University of Southern California
http://idm-lab.org/bib/abstracts/Nash [ 2.html

Mihail Pivtoraiko, Maxim Likhachev, Sven Koenig

http://www.seas.upenn.edu/~mihailp/aaai | 2_trl/index.html



http://idm-lab.org/bib/abstracts/Nash12.html
http://www.seas.upenn.edu/~mihailp/aaai12_trl/index.html

Tools

Visual Understanding Environment
http://vue.tufts.edu/



http://vue.tufts.edu/
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visibility graph
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regular grids
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circle based waypoint graph
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navigation meshes

(a) NavMesh (b) Nav Graph
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Find path problem
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desired properties

e simplicity
e cfficiency
e generality
ecompleteness

e correctness
e optimality




base algorithms

single shot

iIncremental

differential A*
any-angle

A* with Post Smoothing




parent
open
open Inser
closed == 0;
while open # () do

s := open.Pop();

if s goal then
L return “path found";

Sstart start) + P (Ssrart));

= closed U {s};

ing line is executed ly by AP Theta

¢ open then
t(s') :

return “no path found"’,

UpdateVertex(s,s

open then
open.Rem




Heuristic

Straight Line

2D Grid Path

3D Grid Path




2D Gnrid Path

33 PostSmoothPath([sg,. . ., sn])

if NOT LineOfSight(ly, s;41) then
kE+1;

15
return [to,...,tx];




3D Gnid Path

smalle

return smalle - (middle — smallest) + (largest — mid.
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single shot
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33 PostSmoothPath([sg,. . ., sn])

if NOT LineOfSight(ly, s;41) then
kE+1;

15
return [to,...,tx];




Comparison

) A¥* on visibility graphs
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improved algorithms

known 2D environment

Basic Theta*

Angle Propagation Theta*

known 3D environment
Lazy Theta*

Lazy Theta*-R

Lazy Theta*-P
unknown 2D environment

Basic Theta*

Incremental Phi*




known 2D environment

Basic Theta*

Angle Propagation Theta*




Basic Theta*®

43 ComputeCost(s,s)
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known 3D environment

Lazy Theta*
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Lazy Theta™*

100 Main()

open :

open.Ins

closed :=

while open # 0 do

closed := ¢

foreach s
if s’ ¢

if s

SetVertex(s)
if NOT LineOfSight(parent(s), s) then

ComputeCost(s, 5’)
/* Path :




Lazy Theta*-R

129 SetVertex(s)
if NOT LineOfSight(parent(s), s) then
1/

open.Insert(
Goto Line 1




Lazy Theta*-P

136 SetVertex(s)
137 ‘% F




known 3D environment

Lazy Theta*

Lazy Theta*-R

Lazy Theta*-P




unknown 2D environment

Basic Theta*

Incremental Phi*




Basic Theta*

141 Main()

142 Initialize(),
ComputeShortestPath();
if g ‘f"go:l” # oo then

return

| “path found™,

else
L return “no path found”;

8(ssiar
parent(

€ ng
if ' & closed then
if s’ & open then
L Initialize Vertex(

Update Vertex(s, s

)fSight (parent|
* Path
if g (parent(s
parent parent(s);
(parent(s)) + c(parent(s), s'
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