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Offloading Optimization Based on Data Compression in UAV -Assisted Edge
Computing

LI Bin', ZHU Xiao', WANG Junyi’
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Abstract: Data compression technology can reduce the offloading energy consumption of users in mobile
edge computing (MEC) by compressing computing tasks. Aiming at the problem that the communication
link between the mobile users and the base station is blocked, which has an impact on communication
quality, this paper proposes a task offloading scheme based on data compression to meet the requirements
of emergency communication and energy-saving offloading in MEC assisted by the unmanned aerial vehicle
(UAV) equipped with relay devices and edge servers. Considering constraints such as task compression
ratios, system resource and the onboard energy of UAV, we formulate a problem to minimize the sum
energy consumption of users. The non-convex optimization problem is modeled as a Markov decision
process and the soft actor-critic algorithm based deep reinforcement learning is used to tackle the problem.
The simulation results reveal that the proposed scheme achieves better convergence performance and the
total energy consumption of users can be reduced by 24.7%—42.2% , compared with the benchmark
algorithms.
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Table 1 User total energy minimization algorithm based on SAC
B WA A% BE 0 0, M 0,,0,<~ 0,,0,~ 0, MR LI % vk X D < { ), BHLW) G Ak A P Ak b
fd . MEMESE .0, 0,

(1) for each episode do

(2) PG UAV AR FUT P AE 5515 5

(3) for each environment step do

(4) a,~m,(a,ls,)

(5) REPATIE 0, JFEAT —RZ s, 1 RIEX(36) T3 r (2]

(6) D~<{(s,,a,r[nls, 1) }UD

(7) end for

(8) for each gradient step do

(9) N2 50 5% wh X R AL R R /DNHE IR 2 B0 B AR B AR PR 20 (42~44) 3T AL L L.(g)F1L(a),
R 22 190 45 2 JORMR AR

(10) end for

(11) end for

3.3 ItEERESH
EUNZR 5 B, BT 4255 12 1 11 53 58 2% 1 32 B B T Il &k Actor F Critic #1 28 W 25 JF 75 FO R TR), — 7R 3%
T AR T Actor F Critic W 25 (1) 56 5 T Rk &2 2% B ] 32 7m N

12141,»+1+JZZZ )) (45)
i=0 j=0

A N R NHE OB AR B9 K /N TR T 43 51 36 75k Actor Al Critic [0 24 4 ¥ 35 22 0 BOCRE £, 1 1,43 3 3%
Actor W45 5 22 R Critic 45 55 j )2 M 28 e 8o o 2e AT I B, FUi B2 R VI 2R 4 (9 Actor I 45, 411t
FEAS I B A T 552 A B 2 T Actor V48 T 1) 4% 15 19353 52 20 8, AT LA SRR

z iti+ 1) (46)

O| Ny

4 MEERSSW

4.1 BHEILE
A A B ST Python3.8 il Pytorchl. 11445 o 8 K o 15, B AL 20 BU7E Hu T 1= 600 m X
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600 m i XA . BSALE K [600, 600, 0] m, UAV M#) 4 B BE K0, 0, 150 ] m, €47 i 2 BR i 7E
[100, 200 ] m, 5t K H L 0,0 K7 20 m/s, 5 KINHBE a0 K5 m/s” B D) 538 % B — 174 dBm/Haz,
5 RKAD,[n]€l1, 2.5] Mb, Bf7 LWRFFH1HF A C, [ 2 ]€[ 700, 1000 ] cycles/bo g i U L, A
SCAT: 55 b BRI SE ¢ B2 N N B o Al S0 560 2 804 & SCIR D19 TR SCHk [ 21 T3 &, sk 2 s o A
S22 45 R ] Re LU i oA KK, 128 A 1 4 3 4% JRUBUR M 22 S0 B 20 ) 128 A0 64, T 40 1N 12
0.9, 22 5 [l it D 52 24 20 000, B HLRAE B9 /N UCREAS B #Uit Sy 256, Actor [ 4% F1 Crtic M 45 1 2% >

RI4 N 0.001, K Adam P 1k 25 B BT R S50

HVEH R T SACH I PERE , A SCH LS LR
BEMES AT LU E

(1) 3 %% K W& 4 fb (Proximal policy optimiza-
tion, PPO) Sk o PPO J& — Fft [A] St i fh o7 ) ik
JLR FH BE B SR W, 5 W o0 4 By 114 o5 r 40 A 1) 3 A
Ji 2% SEBRENVE RAE A %53 i

(2) ¥R BE o 22 M %R i B B2 (Deep deterministic
policy gradient, DDPG) & % . DDPG /& — F 5 % 0%
DRL 5%k, SRS 9 46 15 #a t Zh VR A, 8 ik >R FH g s
PRR ML, 30 2 RS b iy R AE R s Bk
[ 2 2] R R FIPERE

(3) AUAE IR i 2 M 5K W& 6 B (Twin delayed deep
deterministic policy gradient, TD3) & ¥, TD3 & %
JETE DDPG (14 B fifs bR FH XL Q 19 4% | SiE IR B 7 1 Ik
T B 2 B RS, B AT S G A TR RE AR E
4.2 HESH

P13 3 7 AN [ B30 1149 2 Jily Wi S50 %o LE T
AT LAWLEE 3, B A I 25 A0 B0 i, 4 Fh 550 22 D
B2 BT B &R IR SR Bk Fa e 1Y
2Pl A8, 33X 3K WY ik Ak 27 o) B AR A o 5 PR B AE
HRE 8 2 > B B Y SR LA AR 2 i 1 P g
F& o MCECH FE D7 TR, SAC M DDPG 35 T
810" A2 A7 L8k, PPO M1 TD3 5535 T 6 X 10
A 70 A WOBH, A WSSO B Ty T T i T 5 W 3 8
T PPOM TD3 5% . MRS ENE T A ,
PPO 83 i P, SAC 53k Ik Z  1fif TD3 I

F—INZLRE

®2 MHXSHKE

Table 2 Related parameter settings

S8 HRAH
JAMAK B T/ 75
B N 50
FH P s5e /N R B KR S D) 28 P/W 0.1,0.5
UAV /N K& k% P, /W 0.1,0.5
M PR R F,/GHz 1.5
UAViHEHRFE, ,./GHz 30
BS IR F s /GHz 15
W96 PR B /MHz 30
L ity fie /N 8 B8R B, i/ MHz 1
B /NEA ¥ i 0.5
UAV R E, /T 20 000
CPUH AR 1, 10

& 3

0.8 ll.2

YEHU10°
TR SR s
DDPG 53 W s sl M 30K, iX R o TD3 I Fig.3 Convergence performance of different algorithms
DDPG 535 A A 2o 38 Jin W 7 ok 2 17 4 % g

J1, ATRE 2 WA R IR B ALt . NMCSAOCR D TV, AR SR B9 SAC 3832 1A Joe o 140 52 Dl LA e 5P A2
W SN 28, 3 2 PR O SAC B3k 0 T i RO AHE S8 10 ik A 27 >0 S L A T O 4R R RE D AN A UK

SR
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F 4% T AR B ERAENFEALS =T REGE. BT PPO.TD3 M DDPG & L4, B IMA T “ L E
i-SAC ST T %, %0 5 T AR BARE4E H AR LIS, A SR T R —8. MIZKET LIIEER] £
SRR M1, 1.25 ] Mb## K F[[ 2.25, 2.5 ] Mb B}, A SCHTHE55 12 FH P BRe ke ik . A% F TD3.PPO

1 DDPG 8 ¥, & B #E 73 5l B AR T 19.9%~
21.3%.22.0%~25.1% H131.0%~34.0% , H itk
AL SAC BIEHRE BN KL T TD3 . PPO 1
DDPG k. ME T LE4-SAC"HE P
MAEFEREIR T 9.2%~11.6% , ] LA % FH %L
it Fe 40 B AR W] DU B AR P RERE DT HLBf %
A 55 B4 B 150, RO R 4 B R B ROCR o
il

P55 0 T 28 P BE R 5 T P B 22 1)
MR BEE MBS, BREFER LT
B, —J7 R R F P R0 1 Al ok 1 R e R
P s s — R REE P GRS, T RS
A BEUR AT PR, S B v A BT IR, DT 6 AL T
FE LT, 5 3 AR VR AH L, A SR A
B 0TS B M X 2R 48 B IR AT 3 G, S RE AR
I 2R R e i i an, Y P B S 18 B, A4
F TD3.PPO #1 DDPG % 3 , BE#E 43 1| B ik
T12.0% .24.3% F132.2% .

P16 7R T 2 S REAFE 5 2R G T8 8 IR Y G
R B RGN SO URNIN, BRERE R T,
JE R F Bl A 5 0 UG, ¢ m] AR AR B 22 1
AU, REAS ST B T R A L i R R, DT AR
HRABFE. T LWL S, 5 AL A e, A
SCOTZ AT LA T M AR RE AR . 2 R el T BT IR
60 MHz it , A 3 J5 i [k TD3.PPO #1 DDPG
B BIEAR T 6.8% .26.7 % #1128.0% .

7 B 8 7R T AR SC T % UAV KATHLIE
L. 256 PR DLW SR 3, UAV — J5 18 F+ 5
CRAT B, 5 — T4y T i P Ay A R
O XIS 5 A P R RO R R . X
S TR R S0 P R DU D B AR B RE L 3 Y AR
AT A DAKE K = UAV B A, i 3R
A5 0 R 00 A R0 95 T 2 T S B0 B o 0 A% B
R B P I BEAE

\BERE /T
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