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ABSTRACT

For the escape from a maze, the cooperative method by robot swarm was proposed in this paper. The robots can
freely move by collecting essential data and making a decision in the use of sensors; however, a central control system
is required to organize all robots for the escape from the maze. The robots explore new mazes and then send the
information to the system for analyzing and mapping the escaping route. Three issues were considered as follows for
the effective escape by multiple robots from the mazes in this paper. In the first, the mazes began to divide and
secondly, dead-ends should be blocked. Finally, after the first arrivals at the destination, a shortcut should be provided
for rapid escaping from the maze. The parallel-escape algorithms were applied to the different size of mazes, so that
robot swarm can effectively get away the mazes.
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Fig. 1 A screen shot of the escape maze simulator
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hoice algorithm

getMoves(Position pos, Direction from) THEN
FOR each direction : {South, East, West, North}
THEN
IF direction is not from
AND canMove(pos, direction) THEN
IF pos is visited cell THEN
result.add(direction, Low_Priorty);
ELSE
result.add(direction, High_Priorty);
END
END
END
RETURN result
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Table. 2 The performance comparison of the simple
direction choice algorithm

el Multi Robots
: ingle
Maze Size 2nd 3rd
Robot 1 T
Ist Robot Robot Robot
100x100 6187 2771 3917 4283
200x200 26845 13549 17551 20011
300x300 53673 36323 37303 38033
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Fig. 3 Dead-end Paths
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Table. 3 The performance comparison of the dead-end
paths algorithm

e Multi Robots
. ingle
Maze Size 2nd 3rd
Robot
Ist Robot Robot Robot
100x100 6187 2737 3495 3757
200x200 26845 12153 12733 13469
300x300 53673 32303 32489 35719
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Fig. 5 The performance comparison of the simple direction
choice & the dead-end path algorithms
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Table. 4 The performance comparison of the simple
direction choice & the dead-end path algorithms in the
case of a maze with no escape route
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