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ABSTRACT

This paper proposes a relay UAV defect recovery scheme to minimize network communication gap time due
to the occurrence of a relay UAV defect. The proposed scheme synchronizes the data of the relay UAV by
placing the backup UAV within the coverage of the UAV mesh network. When a defect occurs in the relay
UAV, the backup UAV moves to the defect relay UAV area and is disposed. The disposed backup UAV
enables communication to be recovered by performing an existing defect relay UAV mission. In addition, it is
intended to reduce energy consumption by adjusting the message communication interval between the relay
UAV and the backup UAV. As a result of evaluating the performance of the recovery scheme in the
simulated environment, it was confirmed that the packet loss was lower than that of the transmission power
control technique through Hello messages. In addition, through interval control, the appropriate power saving

mode time was confirmed by comparing the data throughput by time.
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Algorithm 1 Hibernation mode of UAV

Input: coverage of UAV = threshold, hibernation_time,
bacloff_time, carrier_sense_time
output: void
Procedure
While

timer_sensor += 1:
if (mode_sensor = Hibernation) then
if (timer_sensor >= Hibernation_time) then
mode_sensor goto Detecting mode
timer_sensor = 0
end if
end if
If (mode_sensor = Detecting mode) then
if (timer_sensor < detecting_time) then
if (received Baclkup UAV beacon signal) then
if (Euclidean distance(sink, location) <= threshold )
then
mode_sensor goto carrier_sense
timer_sensor = 0
end if
end if
else (mode_sensor = Hibernation )
timer_sensor = 0:
end if
else if (mode_sensor = carrier_sense)
if (timer_sensor < carrier_sense_time ) then
carrier = 0:
if (Calculate location with nearby UAVs) <=
Threshold) then
if (Neighbor UAV mode_sensor is
Transmitting) then
carrier += 1
end if
end if
if (carrier = 0) then
mode_sensor < Transmitting
timer_sensor = 0:
packet transmission
else ( mode_sensor = Backoff )
end if
else { mode_sensor = Hibernation )
timer_sensor = O
end if
else if (mode_sensor = Baclkoff )
if (time_sensor < backoff_time) then

if (Bernoulli(random(), p) == 1) then
mode_sensor goto carrier_sense
end if

else (mode_sensor = Hibernation )
timer_sensor = 0:
Transmission Fail
end if
end if
end Procedure
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Algorithm 2 Recovery flaw UAV

Input: Velodty = v output: void
Procedure
let Node[] UAV = [y, - w);
sink = (backup UAV position)
location = (relay UAV position)
if (Node[u,] = false) then
do
if (Fuclidean distance(sink, location[u,]) > )
sirk += v

else sink += 0

end if
while (Euclidean distance(sink, location[u,]) == 0)
end if
Update the UAY, Sink is expire
end Procedure
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Table 1. Simulation Environment Configuration
Property Description
Simulation time(s) 18,000
Number of relay UAV 3, 5, 10, 15, 20, 30
Number of back up UAV 1, 2
Velocity of relay UAV(m/s) 15, 25, 35, 45, 55
Velocity of back up UAV(m/s) 60
Loss model HATA model
Distance of back up UAV(km) 20
Message Size(byte) 100
Packet Generation Bernoulli processor
Trip Radius(km) 3
Field Radius(km) 6

Location of back up UAV_hight(m) | 100

Location of relay UAV_hight(m) 50

Sink threshold(m) 3000
Detection time(s) 20
Minimum back off time(s) 3
Maximum back off time(s) 20
Transfer time(s) 2
Frequency 2400
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