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A Study on the Required Drone quantity and Optimal approach path for
Suppressing Air Defense Weapon by Drone Performance
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[ ABSTRACT |

War performance by the unmanned weapon system is drawing attention as a game changer that can change the
game of war in the future. Among them, Operation performance using drones is the easiest way to approach, and
use has already begun. Research on various attack methods is needed to carry out attack operations using drones,
but it is difficult to find research linking self-explosive drones and air defense aircraft in the domestic military field.
Rather, many studies on the optimal path for reconnaissance drones or support drones are being conducted.
Self-explosive drones can easily be intercepted by air defense weapon when flying in the shortest path toward a
target. This study created an approach path point of the drone along the cylindrical flight path so that the
self-explosive drone can get as close to the target as possible through the engagement simulation of drones and air
defense weapon, and confirmed that the simulation can reach up to tens of meters. In addition, the research results
on the minimum drone requirement required for air defense system attack and the required drone performance
were included.
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Table 1. Studies for attack drone’s approaching path

Category Content Difference
Moon et al.(2003) | Simulation using flight path points that the aircraft must pass through
Jeong et al.(2011) | Present various unmanned flight plans by designating path points
Focus on

Park et al.(2014) | Propose a path point determination technique to maximize survival

the shortest distance

Park et al.(2017) | Create an optimized flight path using a user-specified path point

Han et al.(2018)

Implement optimal paths weighted on path points

This paper

Simulation implementation for creating flight path points
and suppressing air defense weapon

Focus on intercepting
air defense weapon
rather than the
shortest distance
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Fig. 2. Cylindrical path for attack drone
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Table 2. Main specifications of Harpy, IAl, Inc'?

Content
2.7m
2.0m
50cm

180km/h

250km/h

Category

Length
Width
Height

Airspeed

Maximum speed

Flight time Z2hour
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Table 3. Main specifications of K263 vulcan!™
Category. Content
Length 5.49m
Width 2.91m
Height 2.92m
Caliber 20mm
Effective Range 1.5km
Muzzle velocity 1,050m/s
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