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Abstract: Motion planning is a very challenging issue of navigating a mobile outdoor robot,especially when it moves in
unstructured environments.In this paper,based on grid maps updated in real time,a fast,suboptimal planning algorithm is
proposed to implement collision—free navigation of an autonomous mobile outdoor robot AMOR,who is the winner of autonomous
reconnaissance in the 2007 C-ELROB competition.The grid map is established with the obstacle information around the outdoor
robot,mainly from the scanning data of a SICK laser finder.A new A" based searching algorithm provides a practically effective
solution to the path planning problem.Reliable and safe navigation is achieved,and proved through urban and non-urban tests
and competitions.
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//main( )
Begin
build the graph map G(s,c);
set the start state s, and the target state s,;
insert s, into OPEN list with value of O+ h(s,,s,)
SearchShortestPath( );
End
//SearchShortestPath( )
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pop the front state s from the OPEN list;
if s7#s,
get the successors of the state s;
for s" e Suce(s)
compute the g value of s';
if 5" on the OPEN list
if the new g value of s" is bigger than the old one
continue;
end if
end if
if s" on the CLOSED list
if the new g value of s’ is bigger than the old one
continue;
end if
end if
compute the h value of s';
compute the f value of s';
push s’ into the OPEN list
sort the OPEN list;
end for
push s into the CLOSED list;
end if
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/fmain( )
Begin
initialize AMOR;

set the start position s, and the target position s,;
do
{
LocalPathPlanning( );
VehicleActions( );
Jwhile(current position s#s,,)
stop vehicle;
End
//LocalPathPlanning( )
update the grid map G(s,c) with new sensing data;
SearchShortestPath( );
//SearchShortestPath( )
update and re—order the changing states of OPEN list with new
costs;
get CLOSED list;
if CLOSED paths not cross obstacles
search for the cheapest path;
end if
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