157

DTED WA F27] AE AL ¢

&7 ,

J. Korean Soc. Aeronaut. Space Sci. 50(3), 157-164(2022)

DOTI:https:/ /doi.org/10.5139/JKSAS.2022.50.3.157
ISSN 1225-1348(print), 2287-6871(online)

& Probabilistic RoadMap * 23}

=
HFA &2, Hzke’, ol gf 9t

Parallelization of Probabilistic RoadMap for Generating UAV Path on a DTED Map
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ABSTRACT

In this paper, we describe how to implement the mountainous terrain, radar, and air defense
network for UAV path planning in a 3-D environment, and perform path planning and
re-planning using the PRM algorithm, a sampling-based path planning algorithm. In the case of
the original PRM algorithm, the calculation to check whether there is an obstacle between the
nodes is performed 1:1 between nodes and is performed continuously, so the amount of
calculation is greatly affected by the number of nodes or the linked distance between nodes. To
improve this part, the proposed LineGridMask method simplifies the method of checking
whether obstacles exist, and reduces the calculation time of the path planning through
parallelization. Finally, comparing performance with existing PRM algorithms confirmed that
computational time was reduced by up to 88% in path planning and up to 94% in re-planning.
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2.1 DTED

DTED(Digital Terrain Elevation Data)= A7-2
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Fig. 1. 3D terrain environment using DTED
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Fig. 9. Map with added obstacles
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Table 2. Calculation time as the number of nodes

increases
Cal Timel(s) PRM Parallel PRM
Mean 11.72 1.55
Min 2.71 0.52
Max 24.03 2.99

Table 3. Total path cost as the number of nodes
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Table 4. Calculation time as the Link Range increases

Cal Time(s) PRM Parallel PRM
Mean 1.3 1.28
Min 4.96 0.52
Max 20.28 2.48

increases Table 5. Total path cost as the Link Range increases
Total Cost(km) PRM Parallel PRM Total Cost(km) PRM Parallel PRM
Mean 58,951 59,233 Mean 59,414 59,163
Min 57,410 57,276 Min 57,550 57527
Max 63,071 64,017 Max 63,274 63,247
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