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Introduction

In this presentation, I will summarize key advancements in UAV-assisted mobile edge
computing (MEC) systems, focusing on their applications in 5G, IoT, and network
optimization. The table we'll explore provides a comparative analysis of 16 selected
research papers, highlighting the optimization parameters, tools used, limitations, and
complexity involved. These papers focus on critical aspects like task offloading,
trajectory design, energy efficiency, and load balancing for UAV-enabled MEC systems.
Understanding these solutions can help us address current challenges in UAV-MEC
integration, optimizing both computational efficiency and network performance.

Paper Comparison Table

Paper Title
(Acronym)

Parameter
Optimized

Tool/Appro
ach Limitation

Compl
exity

Network
Usage &
Latency

Single/M
ultiple
UAV Merits

UAV Wireless Relay
Networks [1]

Trajectory,
offloading

Optimizatio
n
Algorithms

Limited
real-time
performanc
e analysis

Mediu
m Moderate Single

Efficient
resource
allocation

Offloading &
Trajectory Design [2]

Offloading,
trajectory

Joint
Optimizatio
n

Complex for
large-scale
UAV
networks

Mediu
m-High

High
network
usage Single

Balanced
offloading
with
optimal
UAV
paths

Task Offloading via
Deep RL [3]

Task
offloading

Deep
Reinforcem
ent
Learning

Convergenc
e
challenges
in real-time High

Low
latency Single

Adaptive
task
handling



Data Allocation &
Trajectory [4]

Data
allocation,
trajectory

Fair
Allocation
Algorithms

No focus on
mobility

Mediu
m

Low
latency Single

Fair
distributio
n of data
workload

Energy Efficient
UAV-MEC [5]

Energy
efficiency

Dynamic
Allocation,
Heuristics

Lacks
scalability
testing

Mediu
m

Low
network
usage Single

Lower
energy
consumpt
ion

UAV-Aided
Edge/Fog
Computing [6]

Service
provisioning

Fog/Edge
Computing,
UAV
collaboratio
n

High
system
complexity High

High
network
usage Multiple

Enhance
d service
delivery
for IoT

Collaborative
UAV-MEC [7]

Service
provisioning,
computation

Task
scheduling

Complexity
grows with
the number
of UAVs High

High
network
traffic Multiple

Improved
resource
sharing

Space/Aerial
Computing
Offloading [8]

Task
offloading

Learning-ba
sed models

Requires
extensive
training time High

Low
latency Multiple

High-spe
ed task
execution

Task Partitioning in
D2D-Assisted
UAV-MEC [9]

Task
partitioning, bit
allocation

Dynamic
Programmin
g,
Beamformin
g

Computatio
nal
complexity
in large
systems

Mediu
m-High

Low
latency Single

Efficient
task
execution
with D2D
support

Computation
Offloading
Optimization [10] Offloading

DDPG
(Deep
Deterministi
c Policy
Gradient)

Complexity
for
multi-task
environmen
ts

Mediu
m-High

Low
network
usage Multiple

Optimize
d
offloading
via
reinforce
ment
learning

Energy Aware
Computation
Management [11]

Energy
consumption

Energy-awa
re
optimization

Lacks
real-world
testing

Mediu
m

Low
network
usage Single

Enhance
d energy
efficiency
for MEC
in
logistics

Wireless-Powered
Edge Computing
[12]

Task
scheduling,
trajectory

Cooperative
Task
Scheduling

Limited by
energy
harvesting
capacity High

High
latency Multiple

Optimize
d power
usage for
UAV
operation
s



Load-Balance MEC
for IoT [13]

Load
balancing

Distributed
load
scheduling

High
computation
al demand High

High
network
usage Multiple

Balanced
computati
on for IoT
networks

Multi-UAV
Offloading &
Trajectory
Scheduling [14]

Offloading,
trajectory

Multi-UAV
cooperation

Lacks
real-time
optimization High

Moderate
latency Multiple

Efficient
multi-UAV
task
execution

UAV MEC Joint
Design for IoT [15]

Computation,
communicatio
n

Joint
design,
convex
optimization

Complexity
for
heterogene
ous tasks

Mediu
m-High

Low
latency Single

Integrate
d
computati
on and
communi
cation
approach

Multi-UAV
Deployment & Task
Scheduling [16]

Task
scheduling,
deployment

Deployment
Optimizatio
n

Increases
with the
number of
UAVs High

High
network
usage Multiple

Scalabilit
y for
large-scal
e user
environm
ents

Conclusion

In conclusion, UAV-assisted mobile edge computing offers tremendous potential for optimizing
network performance, especially in 5G and IoT ecosystems. The research papers we've
reviewed highlight innovative solutions for offloading computation, optimizing energy usage, and
improving task scheduling and trajectory design. However, challenges remain, particularly in
balancing scalability, complexity, and real-time efficiency in multi-UAV systems. The ongoing
advancements in reinforcement learning, optimization algorithms, and collaborative approaches
are promising, but real-world testing and scalable implementation will be critical for future
success in UAV-enabled MEC systems.


