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ABSTRACT

Recently, the demand for multi-UAV (unmanned aerial vehicle) wireless network is rapidly increasing, and
this is also very actively investigated. In particular, in order to perform a complicated mission, it frequently
occurs that multiple UAVs perform a mission together. In this case, multiple UAVs should efficiently transmit
and receive packets with ground control stations (GCSs). Therefore, in this paper, we introduce several random
access protocols that can be used for packet transmission and reception in multi-UAV wireless networks.
Through intensive simulations, we compare and discuss the performance of the protocols with respect to
average UAV success probability, average successful packet transmission probability, average access delay, and

average power consumption according to the deployment of GCSs.
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Fig. 1. Network deployment and operation procedure of random access protocols
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Parameter Figure
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Table 2. Average UAV success probability for each
protocols according to GCS deployment

Average UAV success probability

GCS spacing

Protocol
200(m) 300(m) 400(m)
ONE-WAY 6.09(%) 27.79(%) | 44.85(%)
ONE-WAY-UR 38.46(%) | 87.50(%) | 98.97(%)
FS-ALOHA 33.81(%) | 97.53(%) | 99.86(%)
MDEFS-ALOHA 56.80(%) | 92.93(%) | 98.50(%)

Average UAV success probability

GCS spacing

Protocol
600(m) 700(m) 800(m)
ONE-WAY 60.74(%) | 60.77(%) | 60.65(%)
ONE-WAY-UR 99.68(%) | 99.74(%) | 99.60(%)
FS-ALOHA 100.00(%) | 100.00(%) | 100.00(%)
MDFS-ALOHA 99.91(%) | 99.94(%) | 99.94(%)
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Table 3. Average successful packet transmission prob. for

each protocols according to GCS deployment

Average successful packet transmission probability

GCS spacing
Protocol
200(m) 300(m) 400(m)
ONE-WAY 6.09(%) 27.61(%) | 44.85(%)
ONE-WAY-UR 6.10(%) 27.42(%) | 98.97(%)
FS-ALOHA 18.40(%) | 55.44(%) | 99.86(%)
MDFS-ALOHA 31.73(%) | 54.40(%) | 98.50(%)

B4 7147 A0 skl 02 7 zzege] 37 4% 4
= A7t

Table 4. Average access delay for each protocols
according to GCS deployment

Average access delay

GCS spacing
200(m) 300(m) 400(m)
ONE-WAY 237.81(ms) | 194.77(ms) | 160.22(ms)
ONE-WAY-UR [1557.70(ms)| 711.02(ms) | 360.85(ms)
FS-ALOHA 1528.32(ms) | 572.62(ms) | 348.49(ms)
MDEFS-ALOHA |1231.24(ms) | 586.90(ms) | 347.14(ms)

Protocol
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Table 5. Average power consumption for each protocols
according to GCS deployment

Average power consumption

GCS spacing
Protocol
200(m) 300(m) 400(m)
ONE-WAY 1.40(W) 1.40(W) 1.40(W)
ONE-WAY-UR 11.20(W) | 11.20(W) | 11.20(W)
FS-ALOHA 9.31(W) 6.86(W) 5.46(W)
MDFS-ALOHA | 8.60(W) | 7.20(W) | 5.50(W)
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