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UAYV Computation Offloading Algorithm Based on TD3

XU Fei, ZHAO Qian-Ben, YANG Xue
(School of Computer Science and Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: Unmanned aerial vehicle (UAV) is equipped with an edge server to Constitute a mobile edge server. It can
provide computing services for user equipment (UE) in some-scenarios where base stations are difficult to deploy. With
the help of deep reinforcement learning to train the intelligént body, it can formulate reasonable offloading decisions in a
continuous and complex state space. It'can also"offload partial computing-intensive missions produced by users to edge
servers for execution, thus improvingﬁ the working and responding time of the system. However, at the moment, the fully
connected neural networks used by the deep reinforcement learning algorithm are unable to handle the time-series data in
the scenarios of UAV-assisted mobile edge computing (MEC). In addition, the training efficiency of the algorithm is low,
and the decision-making performance is poor. To address the above problems, this study proposes a twin delayed deep
deterministic policy gradient algorithm based on long short term memory (LSTM-TD3), using LSTM to improve the
Actor-Critic network structure of the TD3 algorithm. In this way, the network is divided into three parts: the memory
extraction unit containing LSTM, the current feature extraction unit, and the perceptual integration unit. Besides, the

sample data in the experience pool are improved, and the historical data are defined, which provides the memory

@ 4T H - B T RHE R B AHER THR] (2023ZDYF-NY-0019); 742 ik X B3R (GX2137)
WA ] 2024-07-25; 45 B [H]: 2024-08-20; 5K FH I [A]: 2024-08-29; csa 7E4E H AR [H]: 2024-11-15
CNKI %% & K I []: 2024-11-18

Special Issue iR e4ik 37

© EREERREST  hup/iwww.c-s-a.org.en


mailto:503223597@qq.com
http://www.c-s-a.org.cn/1003-3254/9755.html
http://www.c-s-a.org.cn/1003-3254/9755.html
http://www.c-s-a.org.cn/1003-3254/9755.html
http://www.c-s-a.org.cn/1003-3254/9755.html
http://www.c-s-a.org.cn/1003-3254/9755.html
http://www.c-s-a.org.cn/1003-3254/9755.html
http://www.c-s-a.org.cn/1003-3254/9755.html
mailto:cas@iscas.ac.cn
http://doi.org/10.15888/j.cnki.csa.009755
https://cstr.cn/32024.14.csa.009755
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20254F #5344 H2 W

extraction unit with a better training effect. Simulation results show that, compared with the AC algorithm, the DQN

algorithm, and the DDPG algorithm, the LSTM-TD3 algorithm has the best performance when optimizing the offloading

strategy with the minimum total delay of the system as the target.

Key words: mobile edge computing (MEC); unmanned aerial vehicle (UAV); deep reinforcement learning; computation

offloading
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[><] : Concatenate % : ReLU activation
- AR % : Linear activation
Fl4 LSTM-TD3 5k 1M 4 HE4R

(3) LSTM-TD3 HiEHELE W 2% o A1 H & Actor 4% z'; PHE Critic W4, &
ARSCRF T3 SikA Actor Rl Critie M4HERIE  Critic % 84—~ 21l Critic W% 0, 1 HI A% Criic
FFIGRIRAL, SIS — 1 Actor FI%, T4 5T Actor % Q.
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X} F Critic B4%, 484 Critic M4 Q.e{1, 2} il it &
IMETHTRZ O, FH AR Q 18 Oy I35 1R 22 KX
2 ZHOAT AL

. 2
I;IQICHE{(hﬁ,StﬂtaSHIvft)i}ﬁil (QL - Qta) (22)

H 4% Q 14 Oy, i1 H#% Actor %% z'F1 H 4% Critic
W 2% Q7 Fe R rg, HAEX Critic M4, S H Q /N
HJ Critic M HEAT B br Q HAITHE, HEBh T84 O ¥
Ho e Al vk e, Bk A S

Qu=ri+yx(1=f)x min Q(si1,a" hyy)  (23)

o, a9 Actor IZ5 m, FEARTS .0y T S EHR AL, | B

13201 B AR sh1E:
a = 7r'(s,+1,h§+1) +&, £~ clip(N(0,¢), =c.c) (24)

SO, ¢ SRt Al TARRES 5., 2 HIEO i st KR,
LA (s, ap) BT BRSO SR 2, J5E SUA:

B, = (hi = (sm1,a-1)) U (s, ar) (25)
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3) 4l Actor MBI M RTIRE s LHUBNE
ar=n? (s hi+e.e~N(0.0))
4)  WRAESEq,, BILEEEE BB SRR, 15 2B IR
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12) end 5
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16) ik @27). 2 (28) HiH HIrM S5

5 A ESEIR RS B
5.1 {FELEREA
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TR, KA wxw=100x100 m’, To AKLAI 6 AT i
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XFT UAV #5707 130 2 i 55 258 1) 2 3044% 18 Jetson
Xavier NX #4715 &, BAAS sk 2.
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