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Optimal Path Planning of Mobile Robot
for Multiple Moving Obstacles

I

;
1ET

Dae Gwang Kim' - Dong-Joong Kang'

Abstract The most important thing for navigation of a mobile robot is to find the most suitable path
and avoid the obstacles in the static and dynamic environment. This paper presents a method to search
the optimal path in start space extended to time domain with considering a velocity and a direction of
moving obstacles. A modified version of A* algorithm has been applied for path planning in this
work and proposed a method of path search to avoid a collision with moving obstacle in space-tim
domain with a velocity and an orientation of obstacles. The velocity and the direction for moving
obstacle are assumed as linear form. The simulation result shows that a mobile robot navigates safely
among moving obstacles of constant linear velocity. This work can be applied for not only a moving
robot but also a legged humanoid robot and all fields where the path planning is required.

Keywords : Time-space state domain, Modified A* Algorithm, Moving and multiple obstacles, Path
planning, Collision avoidance, Mobile robot.
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A* algorithm( Goal Start, )

POS * pos

// Initialize_Queu Start,, e( () e,, Quose):

// Initialize_Value();

Sinit — Start,,. Goal

init pos
Qupm_imsert(simt)l
while Q()pm I=0 do
Ses — ypen-POP( );
Qiose. INsErt(S,g)
if GoalReach( S... ) then
Return robot_path;

end
foreach S,,.E S

cs

do

all suc

Sgue— Extract_Succ(S.) ;

¢; — LocationCost( S, ):

¢, — HeuristicCost(8 Goal

suc» pos)
Qopen-insert(Sgy., Sgye. COSt +C+ €5) 5

end

Qypen. Sort():

end
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Find_Path( Goal Start,,., t,0,.)

pos?

// Initialize_Queue( &y, Quose):
// Initialize_Value();

S — Start,,,, Goal,,,, t0,,:

it
Qopm_insert( Sinith
Moveobstacle(t;,;, 0,.) "

while @, = 0 do
Ses — @pey.POP( )
Qlose. Insert(S,g)

if GoalReach( S, ) then

Return robot path;
end

tcur ant + At* Ses Step

Moveobstacle(t,,,, Oye1):
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foreach S,,. < S do

if Not SafeSuccessor then
Discard Ssuc i
end

SS'U,C& Qopf,u-pOp( ) ;

all suc

¢; — LocationCost( S, ):

Goal

Qopen-msen(ssua Ssuc- COSt+cl+Ch»tmn‘):

¢;, — HeuristicCost(s,,,, pos)

end
Qopen. SOT0)
end
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