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Abstract In an complicated battlefield environment, information from enemy's camp is an important
factor in carrying out military operations. For obtaining this information, the number of UAVs that can
be deployed to the mission without our forces' loss and at low cost is increasing. Because the mission
environment has anti-aircraft weapons, mission space is needed for UAV to guarantee survivability
without being killed. The concept of Configuration Space is used to define the mission space considering
with range of weapons and detect range of UAV. UAV must visit whole given area to obtain the
information and perform Coverage Path Planning for this. Based on threats to UAV and importance of
information that will be obtained, area that UAV should visit first is defined. Grid Map is generated and
mapping threat information to each grid for UAV path planning. On this study, coverage conditions and
path planning procedures are presented based on the threat information on Grid Map, and mission
space is expanded to improve detection efficiency. Finally, simulations are performed, and results are

presented using the suggested UAV path planning method in this study.
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Table 1. Given Parameter for Simulation

Parameter Value

Given Area 20 x 20

Anti Aircraft Weapon 1 (7, 13)
Range of Weapon 1 2.7
Anti Aircraft Weapon 2 (16, 5)
Range of Weapon 2 1.4

Radius of UAV Detect Range \/5 / 2
Start Point 0, 0)
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Table 2. Calculated Parameter on Simulation

Parameter Value
Grid Distance 1
Distance between R and M 0.5
Radius of M7; 2.7+ \/5/2
Radius of MT» 144+ /2 /2
Radius of Mid-Threat of AAW, 5.4++/2/2
Radius of Mid-Threat of AAW, 2.8+ /2 /2

Table 3. Number of Grid on Each Space and
Threat Information

Space Grid TRharsit Informgtrlizn

M 400 - -

MT; 32 - -

1 28

AAW,; | Mid-Threat 92 2 28

3 36

Additional 20 4 20

MT, 16 - -

AAW, | Mid-Threat 36 1 16

2 20

Additional 10 3 10

Low-Threat 194 5 194
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Fig. 5. Simulation Steps
(a) Given Area and Real Space (b) Mission Space (c) Create Grid Map and Mapping Threat Information
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