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A Contention-Based Time-Division Channel Access Scheme for
Large-Scale Swarming Drones
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ABSTRACT

In this paper, we propose a novel TDMA-based MAC protocol for ensuring the transmission of safety
messages between the drones in swarming drone networks. In general, large-scale swarming drones tend to have
a higher density compared to unmanned aerial vehicles or autonomous vehicular networks. Therefore, in order to
avoid a collision, it is very important for each drone to successfully share their location information with others.
The proposed scheme guarantees an opportunity of data transmission to the drones by occupying time slots
through competition. It also gives priority to the drone which has occupied a slot in the previous frame to
ensure the safety message transmission. The proposed scheme is implemented and evaluated by using NS-3
simulator and we confirmed that the proposed scheme can recover from the message collision problem faster

than the existing WAVE protocol, with the high packet reception ratio.
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Table 1. Test environments for scenario 1
Parameter Value
Simulation Tools NS-3
Number of Drones in a cluster 90
The number of Cluster 2
Speed (m/s) 10
Communication Range (m) 1000
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Table 2. Test environments for scenario 2

Parameter Value
Simulation Tools NS-3
The number of Drones 40-360
The number of Cluster 4
Speed (kmy/h) 30-200
Gaussian Markov Mobility

Mobility Model Model

Log Distance Propagation

L Model
oss Mode Loss Model
C icati

ommunication 1000
Range (m)
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