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start_obstacle < input starting obstacle
end_obstacle < input end obstacle
terrain_coordinate < [coordinate_x, coordinate_y]
[voronoi_x, voronoi_y] < voronoi(coordinate_x, coordinate_y)
SAM_site < [sam_site_x, sam_site_y, rangel
delete_SAM_site_location([voronoi_x, voronoi_y])
rotation_path < [voronoi_x, voronoi_y, flight_height]
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Flight_Lift
{
start_obstacle <« input starting obstacle
end_obstacle <« input end obstacle
flight_height < input UAV’s height of flight
max_{flight_height < input UAV’s max height of flight

[dted_x, dted_y, dted_z] < DTED(evel)
[xy_data] < LinearEquation(start_xy, end_xy)

for i = length(xy_data)
[%, v, z] < FindHeight(dted_x, dted_y, dted_z, xy_data)
if (z_data > max_flight_height)
FlightRotation(start_obstacle, end_obstacle)
end if
lift_path < [x, y, z]
end for
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Path Planning Processing with kind of Obstacle

{
start_point < input UAV start point
end_point <« input UAV destination point
flight_height < input UAV’s height of flight
[x, y] < LinearEquation(start_point, end_point)

while(length(x))
obstacle_point < FindObstacle(start_point, end_point)
if(obstacle_point = SAM_Site)
FlightRotation()
else
rotation_length < FlightRotation()
lift_length < FlightLift()
if(rotation_length < lift_length)
FlightRotation()
else
FlightLiftO
end if
end if

end while
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ABSTRACT

A Study on 3-Dimensional Combined Flight Path Algorithm for UAV

Considering Turming and Elevation

by Yoon Seo-young
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In this paper, The global market for unmanned aerial vehicles (UAV) is
showing explosive growth. Moreover, UAVs are being actively used in various
areas including the agriculture and service industries. For military purposes, UAVs
perform diverse missions such as surveillance, reconnaissance and attacks. To
successfully accomplish these missions, a UAV needs to travel to a designated
point without being detected by opponents while keeping off the presence of high
and obstructive geographic features and SAM sites. In these situations, the difficulty
level of the mission drastically increases, which results in higher accident and
failure rates.

Many research institutes have presented various algorithms and simulation results
regarding the determination of the UAV’s flight path in order to improve the

success rate of missions.
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However, most UAV flight path selection algorithms developed in existing studies
selected a flight path in a two-dimensional space, which is hardly applicable to real
UAV missions. Moreover, other studies on three-dimensional flight paths selected a
path in a two-dimensional plane and then applied vertical information or examined
either circling flight or ascending flight by applying paths at a constant flight
altitude. Thus, these methods can hardly be regarded as selecting a flight path in a
three-dimensional space. Consequently, a composite method to determine an efficient
path for each flight mode (circling or ascending) is required.

This study proposes an algorithm that identifies optimal paths for a UAV’s real
flight modes of circling, descending, and ascending by comprehensively analyzing
three-dimensional risk factors such as geographic features (mountains, valleys, etc.)
and SAM sites. Finally, the effectiveness of the proposed algorithm is verified

through simulation results.
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