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A Study on the Path Planning Algorithms of

an Autonomous Mobile Robot

In-Seok Moon

Department of Control & Instrumentation Engineering
Graduate School of Industry

Pukyong National University

Abstract

An autonomous mobile robot must make an optimal path plan to
reach the destination without getting lost, human supervision and
obstacle collision in work environment.

In this paper, distance transform algorithm and genetic algorithm
which are generally used in path planning are compared and
modified distance transform algorithm 1s proposed.

The generated path by propagation distance in the distance
transform algorithm 1s short. But the path is not the best path of all

possible paths and can’t avoid a sudden obstacles, because the path



1s only generated from the horizontal, vertical and diagonal line path.

The genetic algorithm i1s one of path searching algorithms, which
unifies global and local path planning. Although the path planning
time is longer than the time from the distance transform algorithm,
the algorithm 1s an efficient and effective method compared to the
traditional collision avoidance algorithms.

Modified distance transform algorithm is simulated in various work
environments. The simulation show that proposed algorithm
compensates the generating path distance and unavoidable sudden
obstacles which are short of distance transform algorithm. But it
needs long path planming time. Therefore, improved distance
transform algorithm which has short path planning time and realistic

path must be studied in the future.
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Fig. 4.1(c) Path planning by genetic algorithm
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Table 4.2 Algorithm comparison in fig. (4.1)

Fig. 4.2(a) Path planning by distance transform algorithm
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Fig.

4.2(b} Path planning by modified distance transform algorithm

Fig. 4.2(c)

Path

planning by genetic algorithm
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Table 4.3 Algorithm comparison in fig. (4.2)

Fig. 4.3(a) Path planning by distance transform algorithm
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Fig. 4.3(b) Path planning bv modified distance transform algorithm

Fig. 4.3(c) Path planning by genetic algorithm
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Table 4.4 Algorithm comparison in fig. (4.3)

AelEs dudE 28 43(a)| 9204 16.72 7

ed dmalz 29 43(e) 490m | 1848 4

Fig. 4.4(a) Path planning by distance transform algorithm
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Fig. 4.4(c) Path planning by genetic algorithm
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Table 45 Algorithm comparison in fig. {4.4)

2% 440

T dngE 18 4.4(c)

Fig. 4.5(a) Path planning bv distance transform algorithm
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Fig. 45(b) Path planning by modified distance transform algorithm

Fig. 4.0(c) Path planning by genetic algorithm
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Table 4.6 Algorithm comparison in fig. (4.3)

29 4.5(a)

FH 2xeFE 29 45(c)| 600m 21.99 3

Fig. 4.6(a) Path planning by distance transform algorithm

_33_



Fig. 4.6(b) Path planning by modified distance transform algorithm

Table 4.7 Algornthm comparison in fig. (4.6)

Ao dagE O 4.6(a)| 940 27.31 12
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