wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

BETERMERETFHNCHBEMITEZRIKSHL
B, BB, fROVRL B8

5IAEX

EREMW, B3, RRL ER. BSITEMEZHETHRNSHBEMTERREKSHHAN]. HENRZE
2024, 51(11A): 240100103-9.

XUE Jianbin, YU Bowen, XU Xiaofeng, DOU Jun. Queueing Theory-based Joint Optimization of
Communication and Computing Resources in Edge Computing Networks [J]. Computer Science,

2024, 51(11A): 240100103-9.

HUXEEE (SERXME IE JEREENE)

Similar articles recommended (Please use Firefox or IE to view the article)
ETFRNZIE BB MIRFENE S ERNBEHEE

Reinforcement Learning Algorithm for Charging/Discharging Control of Electric Vehicles Considering
Battery Loss

HEHNRIE, 2024, 51(11A): 231200147-7. https://doi.org/10.11896/jsjkx.231200147

ETHH LR RB AR ZNE RS ERERR
Intelligent Penetration Path Based on Improved PPO Algorithm
HHEHEIE, 2024, 51(11A): 231200165-6. https://doi.org/10.11896/jsjkx.231200165

EFEHBEANTIESPRBESITEEERBMLHAR

Study on Optimization of Long-distance Relay Communication and Computational Offloading Strategy
Based on Self-powered UAVs

HHEHEIE, 2024, 51(11A): 240300069-7. https://doi.org/10.11896/jsjkx.240300069

EFREBUEINTLDRIESIRSERBLRMUHAR
Cloud-Edge Collaborative Task Transfer and Resource Reallocation Optimization Based on Deep
Reinforcement Learning

HEHNRIE, 2024, 51(11A): 231100170-10. https://doi.org/10.11896/jsjkx.231100170

TR ERT REBEME RS BRSHTTIE
Joint Optimization Method for Node Deployment and Resource Allocation Based on End-
EdgeCollaboration
IHEHEE, 2024, 51(11A): 240200010-7. https://doi.org/10.11896/jsjkx.240200010


https://www.jsjkx.com/CN/10.11896/jsjkx.240100103
https://www.jsjkx.com/EN/10.11896/jsjkx.240100103
https://www.jsjkx.com/CN/10.11896/jsjkx.231200147
https://doi.org/10.11896/jsjkx.231200147
https://www.jsjkx.com/CN/10.11896/jsjkx.231200165
https://doi.org/10.11896/jsjkx.231200165
https://www.jsjkx.com/CN/10.11896/jsjkx.240300069
https://doi.org/10.11896/jsjkx.240300069
https://www.jsjkx.com/CN/10.11896/jsjkx.231100170
https://doi.org/10.11896/jsjkx.231100170
https://www.jsjkx.com/CN/10.11896/jsjkx.240200010
https://doi.org/10.11896/jsjkx.240200010

. 25 & http: /www. jsjkx.
Vfﬁ:m*{‘? ttp:// isj com

COMPUTER SCIENCE DOI:10. 11896/jsjkx. 240100103

BT ENZHETHLN RN BEMHTERERERAML

BEEWN HMHEX ®BIR E &
MBI AFHENGAEEFER 2 M 730050

(volvoxuejb@126. com)

H E STEAMERZANERRAAL T AMLTREZWHA T AL —, ATHAEHRARNSFTELL S TWESH
R AR LZHHE Y RBAZRTRAHETRRBRT — AL FESHER SRR L ERA S SN FRBRZ AT ETR
SEH S BARELFT LR, ESFAERRFHEARG S RAMES AR EERFTEREARYZAAERA, HE
05T AR SRR 3 AP R H ARSI A H RS WAL R L RS — N ERAER,C B 1A KNN & & 5 & m i & 4 K
B EE e D G SR A AR IR KRB S BB R M R BT AE S0 AR R AR AR F AR i e F ok R R UAT AR
HHEGBRESRE BERTERRYIRMELABANRLIG B, HRASBRTRIRG L EES DD EER
BALF T RFRAFAMMG R, BAEREN SHMGE 2 LG Ao At AL, IREBARERT R4
B ERA, KNNF AR EFR T EHL, TATZAANERR, BUFIHEEZAERAGIH Lok THRGET R
KR M Gt A HEN i KNN R o Be; L5 3

mESES TNI29.5

Queueing Theory-based Joint Optimization of Communication and Computing Resources in Edge
Computing Networks

XUE Jianbin, YU Bowen, XU Xiaofeng and DOU Jun

School of Computer and Communication, Lanzhou University of Technology,Lanzhou 730053, China

Abstract High reliability and low latency is one of the most important research directions in edge computing networks for vehi-
cular networking. In order to meet the complex and variable task requests in vehicular networking networks,communication and
computation resources are allocated effectively and efficiently. A multi-objective reinforcement learning strategy for intelligent
communication and computation resource allocation based on the combination of task queuing theory model and edge computing
model is proposed. The strategy combines the allocation of communication and computation resources to reduce the total system
cost consisting of latency and reliability. The strategy can be decomposed into three algorithms., firstly, the joint computational of-
floading and collaboration algorithm is a generic framework for the strategy which first selects the offloading layer for the genera-
ted task requests such as the edge computing layer and the local computing layer using the KNN method. Then, when the local
computing layer is selected to perform the task,an algorithm called collaborative vehicle selection is used to find the target vehicle
to perform the collaborative computation. Finally. the allocation of communication and computational resources is defined as two
independent objectives and the algorithm called multi-objective resource allocation uses reinforcement learning at the mobile edge
computing layer to achieve an optimal solution to the problem. Simulation results show that the proposed strategy effectively re-
duces the total cost of the system compared to random computing,all edge computing and all local computing. The KNN approach
saves the total cost of the system compared to the random offloading approach and the reinforcement learning algorithm outper-
forms the traditional particle swarm algorithm in controlling the total cost of the system.

Keywords Internet of Vehicles, Edge computing.Queueing theory. KNN,Resource allocation, Reinforcement learning
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