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ABSTRACT

In this letter, we consider an unmanned aerial
vehicle (UAV)-powered wireless sensor network
(WSN) in which sensor nodes harvest energy from
the UAV’s signal and transmit sensing data to it
using the harvested energy. Considering that the
performance of UAV-power WSN is related to the
altitude and antenna beamwidth of UAV, we jointly

optimize the altitude and beamwidth to collect

sensing data from all sensor nodes as quickly as
possible. The simulation result shows that the derived
optimal altitude and beamwidth maximize the

performance of UAV-powered WSN systems.
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Fig. 1. System model for UAV-powered WSN.
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Table 1. Simulation parameters.

Description Notation Value
Total number of sensor nodes N 10°
Total area of WSN A 1 km2
Transmission power of UAV P 23 dBm
Energy harvesting efficiency ¢ 0.5
Portion of energy used for
data transmission n 0.5
R I
Path loss exponent a 3
Channel bandwidth w 100 kHz
Noise spectral density o? |-165 dBm/Hz
Sensing data size D 100 kbits
Duration of power transmission T, ls
Duration of data transmission 7, 0.1 s

www.dbpia.co.kr



=1/ UAV A3 7]k 74 A dE =] A A3

Maximum Point

20
10 Altitude, H (m)

1
Beamwidth, © (radian)

15 0

T2l 2. Hel o wE f(H.6)2] W} (a=3, (=0.5)
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