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Conceptual Study on Swarm Tactical Engagement between Military Drones
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[ ABSTRACT |

In modern battlefields, swarm drones are emerging as an asymmetric force due to their low cost and
potential for mass deployment. While previous research has primarily focused on swarm operation concepts
for offensive drones or the responses of traditional defense systems such as electronic warfare, lasers and
CIWS, there is a noticeable lack of studies addressing tactical engagements between offensive and defensive
drone swarms. This paper aims to establish a conceptual framework for drone-on-drone tactical engagements
and compares key offensive and defensive tactics through scenario-based analysis. The result of analysis
reveals that defensive drone swarms significantly improve their effectiveness when employing collective tactics
rather than simple individual interceptions. This study presents foundational concepts for drone-on-drone
tactical engagements and suggests that such tactics could become a key means of achieving deterrence and
cost-effectiveness on future battlefields, providing a basis for further simulation-based research.
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Defensive Tactic 1: Interception
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Fig. 4. Conceptual lllustration of Interception Tactic by
Defensive Drone Swarm
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Fig. 5. Conceptual lllustration of Barrier Formation Tactic by
Defensive Drone Swarm
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Scenario D: Asymmetric (Offense > Defense)
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Fig. 10. Scenario D: Conceptual Drone Swarm Engagement
under Asymmetric Force Conditions
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Table 3. Depth Tracking Error Analysis for Scenario 1 with
and without Reinforcement Learning Method

A 100 0 70.4 -

B 66.67 33.33 65.8 38.7
C 0 100 - 32.15
D 0 100 - 19.64
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