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Unmanned Aerial Vehicle Trajectory Optimization and Task Offloading Strategy Based on
Hybrid Meta Heuristic Algorithm in Mobile Edge Computing
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Abstract:In a UAV-assisted mobile edge computing communication system,a UAV acts as an airborne base station to receive data of-
floaded by multiple ground mobile devices,and in order to satisfy UAV maneuverability as well as 3D obstacle avoidance constraints,
and with the goal of maximizing the system energy efficiency ( defined as the ratio between the total amount of offloaded data and the
UAV's energy consumption) ,this study jointly optimizes the flight trajectory of the UAV and the ground devices’ task offloading rate
by proposing an optimization scheme of a hybrid alternating element heuristic. Due to the non-convexity and fractional structure of this
optimization problem, it can be transformed into an equivalent parametric optimization problem by Dinkelbach’s method,and then split
into two sub-optimization problems to be optimized by using the meta-heuristic algorithm alternately respectively. The effectiveness of
the proposed joint optimization scheme is verified through simulation experiments, and the results show that the energy efficiency of
UAYV communication of the proposed scheme is significantly higher than that of the traditional algorithm, which provides a new idea
for solving the energy efficiency problem in UAV-assisted mobile edge computing networks.
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{ZIEA TE B,(1) 1MHz
AR RLIH p.{1)  30dBm
BA RN & L(r)  [1,10]Mbit
AR bit R PTRE CPU Ji# C, 10? cycles/bit
NGV g M 5kg
TANEB R Vinax 20 m/s
TEAN IR Ot S5m/s?
TANITELRES f 1 GHz
TABL L F R ¥ 10-7

BRI U ASBEILAR IR P 308, TASLAR A (0,0,0)
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Fig.2 Three-dimensional trajectory maps of UAV
with different flight time slots
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Fig.3 Plane projection of UAV trajectories at
different flight time slots
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Fig.4 Time consuming for different trajectory
optimization algorithms
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Fig.5 Performance comparison of different

offloading strategies
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