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A& WPT #1 MEC B9 7t 2k 1% B W B 3 L 16 & 5%
% o& alpE, g @

(1. B BUE B TR KRR B, B 50 210044 ;2. b5t Tolk K215 AR E AR 2B, dE 5t 100124)

EiE] 1 R AE B % (Wireless sensor network, WSN) & & 3 4t & A M fe it L 48 R 209 4 %, 147
W, b ﬁm EARA L ZHENRH, AXLAHALEREA ﬁ‘ﬁm(erele% power transmission, WPT ) #=
% N %3 3 (Multi-access edge computing, MEC)# K, 24 K B ¥ AL RO HF LT @ K4
AT EFRER AEXBEEKRPFETRSE, RKXREE 4&7%%%%5%4%%‘%1‘53%&54‘
i R LHARAC P AL A R RS R P, AT EREAHENFERE, BT AT
ZF % 3 4F #F - (Soft actor critic, SAC) &9 B 3& & L IR 3R L5 3T 5 ;é’:(Deep reinforcement learning
delay minimization, DrIDM) , ¥ J& 45 £ 46 12 2 & 48 % & R 7T K 2 K it £ (Markov decision process,
MDP)O FAZREWN,53AREKETHAL, KL K6 DrIDM F k-9t BEAK62.11% , B & %4
B AE ST ¥ RO R
9'&%531—] SBNDGIHREBRNE T R EE R ML L& G4 3t H 3
FESES: TNO2 XERIR RS : A

Delay Optimization Algorithm in Wireless Sensor Networks Combining WPT and
MEC

ZHANG Jian', LIU Pengbo', TANG Jian®

(1. School of Computer Science, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. School of
Information Science and Technology, Beijing University of Technology, Beijing 100124, China)

Abstract: Wireless sensor network (WSN) is constrained by limited battery energy and insufficient
computing power, and the limited battery life hinders its widespread deployment. In this paper, wireless
power transmission (WPT) and multi-access edge computing (MEC) technologies are used to solve the
problem of limited energy consumption of sensor nodes. By jointly optimizing the decision of the node
offloading, wireless power supply duration and bandwidth resource allocation, the average task completion
delay of sensor nodes is minimized to the greatest extent possible. The optimization problem is modeled as
a mixed integer programming problem. In order to adapt to the complex and dynamic channel environment,
a deep reinforcement learning delay minimization (DrlDM) algorithm based on soft actor critic (SAC) is
proposed. The original optimization problem is modeled as a Markov decision process (MDP). Simulation
results show that compared with three baseline experiments, the average delay of the DrIDM algorithm
proposed in this paper is reduced by 62.11 % , significantly shortening the average task completion time of

nodes.
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