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Research on the Safety and Energy Efficiency of UAV-assisted

Communication Systems

Abstract: Unmanned aerial vehicle (UAV)-assisted communication technologies have attracted much attention due to
their flexible deployment and configuration, high mobility, and powerful adaptive capabilities. The research focus has
been on how to improve the security and energy efficiency of UAV information transmission. In this paper, considering
the eavesdropping scenario in UAV-assisted communication, secure and energy-efficient communication between
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UAVs and ground terminals is achieved by alternately optimizing the flight trajectory and transmitting power of UAVs
and defining secure energy efficiency as the performance index, i.e., the total secrecy rate under UAV propulsion
energy consumption during the service time. Since the objective function is nonconvex, it is decomposed into two
subproblems, the trajectory design problem under fixed power and the power allocation problem under fixed trajectory.
Then the subproblems are approximated as convex optimization problems using the concave-convex process (CCCP),
and an iterative algorithm based on sequential convex programming (SCP) is proposed. Finally, the solution to the
original problem is obtained by alternately optimizing the subproblem. Simulation results show that the method
proposed in this paper can effectively improve the system's safety capacity and energy efficiency.

Keywords: UAV-assisted communication, Safety and energy efficiency, Trajectory design, Power optimization
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1 ANIFTT R RTERE LA

gk v(m/s) a(m/s?) R..(Mbps) EW)  EEGbits/)) P(mW)  P,(mW)

s TELOOS 20,00 0.00 1.69 119.91 14.06 90.00 10.00
T 1008 10,00 0.00 1.69 225.93 7.46 90.00 10.00
g TEI00S 2412 4.93 464 500.92 9.23 97.46 2.50
B 1op00s 13585 488 5.50 668.73 8.23 9750 2.48
yaqepe  TEI00S 2776 218 2.34 106.41 22.04 97.49 247
BAME top00s 2941 1.81 1.22 103.61 11.79 97.73 2.26
gagey  TE100s 2869 2.63 3.43 12636 2712 97.49 2347
BKA T=200s 2576 2.95 3.02 11928 3286 9773 2.26

5 B4

ARSI TE AN LI BT AT R ARAR M R TE AHUEAE R GEN A MEA BRI . HARORI, FAlT
P T — AR AN R 2R A A TTE, ISEILR G2 AR R KA. T HARsR AR, 25k
R I3 P DR 1] 5 DN IR Vvt i) REURIT ] 5 328 FR B o0 g iR A7 ), SRR () CCCP A1 1)
AL AR, SR T R T SCP IAARELL. Hm, IR AE LA T A FEUOR AT 2 S5
PIREERRY], Prigth Bt 77 e P 2 F B e B AR WS RIAFROFET, AR T RS0
ZARRERL  SILTC AN M 28 3 ) 22 4T REEAE .
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