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RESEARCH ON TASK SCHEDULING AND ENERGY
CONSUMPYION OPTIMIZATION FOR MOBILE EDGE
COMPUTING

ABSTRACT

With the evolution of modern communication technologies,
mobile applications are increasingly demanding in terms of computational
resources. However, the computational resource constraints of mobile user
devices often prevent these demands from being fully met. To address this
challenge, Mobile Edge Computing (MEC) has emerged as a novel
technology. MEC facilitates the offloading of computational tasks from
resource-constrained user devices to edge computing servers deployed at
base stations closer to the users, enabling the near-user processing of tasks.
This approach not only significantly reduces the computational load on
user devices but also effectively decreases latency in data transmission,
thereby providing users with a smoother application experience.

In a multi-user environment, to enhance the efficiency of
computational task processing, it is necessary to reasonably schedule the
computational tasks submitted by users. By optimizing the task scheduling
strategy, the efficient utilization of mobile edge network resources is

achieved, while satisfying the response latency and bandwidth resource
1
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constraints of computational tasks. This approach is crucial for ensuring
the quality of computational services and reducing the energy consumption
of mobile edge networks, which is significant for promoting the sustainable
development of mobile computing.

This thesis establishes a computational task scheduling model
based on the mobile edge computing network architecture and defines an
optimization objective aimed at maximizing the number of users served by
base stations. Based on this model, computational tasks can be scheduled
adapting to the fluctuating user loads in the network. To solve the
optimization problem of computational task scheduling, this thesis
formulates it as a Markov Decision Process (MDP), with the decision goal
of maximizing the number of computational tasks processed under the
constraint of base station service capabilities. By employing a deep
reinforcement learning algorithm, this thesis realizes rapid decision-
making regarding the relationship between computational tasks and base
stations, effectively enhancing the ability of base stations to serve user
devices. Simulation results indicate that, compared to existing algorithms,
the computational task scheduling method proposed in this thesis can meet
more edge computing task demands under the same response latency and
bandwidth resource constraints.

To reduce the energy consumption generated by mobile networks
in providing edge computing services and to lower network operational

v
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costs, this thesis further investigates the energy optimization issue in
mobile edge computing. Building upon the computational task scheduling
algorithm proposed in this thesis, an energy optimization algorithm for
mobile edge computing is further proposed. This algorithm calculates the
resource utilization rate of each base station and makes decisions on the
on/off states of base stations to optimize overall energy consumption. By
comprehensively considering the resource utilization efficiency of base
stations and the connection status of user devices, the algorithm
dynamically adjusts the on/off states of base stations and reallocates user
computational tasks. Experimental results demonstrate that compared to
integer linear programming methods and greedy heuristic methods based
on the nearest neighborhood allocation principle, the method proposed in
this thesis has a distinct advantage in reducing the energy consumption of

mobile edge computing.

KEY WORDS: mobile edge computing, task scheduling, energy
consumption optimization, delay constraint, bandwidth constraint, deep

reinforcement learning

Han Fen (Electronic information)

Supervised by Professor Yu Nuo
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2 while true do
3 for jeE do

4 PSSR R s SRR RS NI G55 4 | IR R 0,
5 end

6 while true do

7 for jeE do

8 M ERTFL 0, o Bk H R 5 IR R A 55 4 T4 Hobmid

9 end
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12 for jeE do
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14 end
15 while true do
16 for jeE do

17 MRS 0, Fh Bk Hh R 5 e (IR A A 55 4 T4 Hopm e oy

18 end

19 FIFHREFEA T B UL X 2% L B FE O,

20 if TR 3-1 B AT S R P 8O T4 T R S I
$, FEHIMEM O, <O AL then

21 O B W IS R 2R I 55 25 RIS
22 else

23 Break

24 end
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25 end
26 end
27 end
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