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Abstract ; With the continuous development of the fifth generation mobile communication technology and Internet-of-Things ( IoT) , the
user’s requirements for the latency response and quality of service for computing tasks are increasing. The edge computing provides
low-latency and high-response computing service capabilities for IoT devices by deploying server clusters on the near-terminal device
side. In order to solve the problem of plummeting edge quality of service caused by traffic surge, this paper proposes a network system
model for multi-edge load balancing with the assistance of unmanned aerial vehicles( UAV) ,and defines a joint optimization problem
for load balancing game and UAV access. To address this problem,the UAV Adaptive Distributed Load Balancing Algorithm ( UADL-
BA ) method is proposed to formulate the optimal load balancing strategy through the adaptive access strategy of UAVs and the non-co-
operative game at the edge of the base station. Experimental results show that the proposed method can significantly reduce the task
completion delay and adapt to high-load edge computing scenarios compared to the benchmark method.
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AR RGBT 8 B0 RV R, M DA s AR 45 O (RSB IR B
R ETHISCHRENEFER G UREE 1, A30#E— 50T

T—FI AN B3N 4 6 R AR EH % (UAV Adaptive
Distributed Load Balancing Algorithm, UADLBA) , Mi X f57 %
AV BT B RSB S EI RS, BB ER 1 408
BB BB 1 REAN BB EAR (2 ~1017),
BrEt 2 REWHGHIESIERZE(E 11 ~2347). KPRk 1
FELNEBRAEESNERER EREZERT AN,
BB BENBR ALY RAERBRETREENEN D
GIHEAN B2 UM AR RS EES RS &
B R B IR 2T WENIRBIR K Mg A5 1
RERS 2 AU EES TR I HE, B ZMEH R
TAEER S A M A3 , BN HATIE B EIRR , I IR 5520 3B
SBITREERT BESEAEMSHE (B 117) , BT R,
MGG IR BENGHRBES ,HH CVX RERIT
BRI SRR, AP EED RN LS ERRE (5 3
~1047). ¥EBRIK )G, 5 R BEHAT LB, B 20 /D
TFAREK e, MREL B ARG E, 1 EER(E 11 ~14
1) 5 R RIS E R H SRR [ (55 15 ~16 7).
8k 2.50% o] WA TR AR ER

N F.D° iX_,-§,§M

WX

L. FRIERSHA BT, BIOERRE Max, g1 BB EH % R &
A SRS HNERBAABENGREH L

2. X7

3 f(:r itei: 1:Max do

4. nlelL) ,XP—p

5. B nl R EEHR ) BEHFIAEE B

6

7

8

]

for Bj eB do
B B LR & O,
ETF 0D (X ] e T CVXORMBTHEG
B X[, Hrp X = argmin{ 0, (X,,X _,) |
9. end for
10. X9 —min| X}
1. if | X -XH*D || <g then
12. 2l bryiof MLATRe
13. end if
14. end for
15. X7 X9
16. return X;

4 XRERSHH

i THIE UADLBA Jrik X TR AN B MEC R4t it
BISERARE, A CHT T RENGEXR, FEKHT
T 4 B B : A H T3 3 W (Local ) B AMLEHBY AY A 4
T Mg (ULocal ) \SBOA™! P Fe PSOGA™ Jr 3. A st it38
R R TN RA RN L%, I BREWHIZNES RE
FHPAT , A FEATAE 55 08 T A BV B 0 A T+ R 2 18
TN SHERFE S 1P SRR, BRENHZRA
HEATHE S #1205 SBOA J5 35 7] DA ) BA BB A BRTC AN A
Wik R REN N % 2 S HE AT o0 A RS R R A 77
;PSOGA Jitk BABR AN A B % B R E W %
Z IR 5 EI PR B PSOGA k15 ,PSOGA H kR A&+
ABMBT, B LR T R R RN SR ER R
TG ERTT, LN R ZAMAL R B R BOE R . 230K
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B EUSH GRS TR LB R =N, R L%
ML S I oRmE 2 SORL . BASHR BN T : P, =100,
N=1000,R,, =0.05,c, =c, =2,0e[0.3,0.8].
4.1 FEBHiILE

ACEEHTEFEER 3. 00GHz Intel (R ) Core ( TM ) i5-9500F
CPU #1 16GiB RAM W& 4t Lia17, HAEAL4ERFE L
R EARE EBTEBE. FERBET Py-
thon 3. 11, #F Pandas2. 1 H Numpy 1.24 #r REE R, I
{8 CVXPY 1.5 F1 CPLEX 22.1 3R/, ). S5 BARAYF
RESPUNE 2 Fig.

R2 ZBRSHRE

Table 2 Simulation parameters

2% SHEEXL JizA
M HINHE 30
N EANEE 10
H AN CITRE 100 m
A; 5 BER N(10,4)[21]
5 HIEIR SRR N(15,6)
f T AN 2R N(2,1)
o B FEE S 3x10~*
a* BREEE T E - 100 dbm/Hz
B {SEHR 1 MHz
P FLISH BRI 10w
8 Fuh B AR5 LA 0.1
D EIGE SR I [0.05,0.2]
s EREEERSH 0.001
4.2 (HEERESW

ZSCHE I 30 N E % PN —HPHGL G E
AR 5 SRR AL 4558 B B B BB AR AR O, DA KSR B BT
AYUADLBAJ5 i BB B M B A1 AT 39 M. &2 L B3 B

14
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Fig.2 BS edge server loads changes
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HEMBEANAGEN o, \THRE T e 0E5 M5 E
00 T RBRRRES. B SRBRE 5 TRAE
%5 52 B RS T HIXT R SE YIRS 15 Bk, UADLBA 1 DIZEA
BRE YA B8,

AICH RETHIHUNE 0 = E‘f;‘"g’ f ot Bt AR, B
4 X3 P Ront & MRS A0 HE REREAT LU, Bk, B0 1 Rl
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Fig.4 Average utility of system in multiple scenarios
SR BN, A 3CHR Y UADLBA J5i:7E 3 Frifp R #RaE
BRI LER. A 4 Piin, UADLBA J7 i #88 F A it
BRBEI MR TAIERET 30.1%,32.8% ,41.3% ;4
b SBOA FE4BIE® T 3.7%,8.1%,29. 0% , X EH N
SBOA ¥:{5 BB U 2 ] i) SRR 349 , 7R 4 X SR A R AL
TRABRKBRIRD, TR BN AZREFETE
EHEER DB/ NG REER, TS RETFBREH%
ATFTRABRS, AR HERBERRBE HERET
PSOGA /7 0.9% ,1.3% ,1.5% ,iX 2 PSOGA 1 DL ##,
AT ISR I 8k , W1 ATE 2 UG AR R BNE BN R
GBI h LR BRI, A SC4R H ) UADLBA J5
EHBCT HAURIE B 17, EAEE XA RESR , %k
PR B BB DL
B3k, A% UADLBA | SBOA #1 PSOGA & & R
FR IR 5 R HEATIAG . 3R 3 JRom T3X 3 Fionf H i 8 3 FOR R
R T REABGE T RIOFERIERE. 72 3 ARG R
T,SBOA 5 UADLBA #3558 i [B] 4 22 K K, fH 2
UADLBA BT SBOA HYJRE & UADLBA 75 kb= %18 K
ABLEY B BN A KB, T PSOGA 2 —Fff R MR
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Table 3 Load balancing processing time

R UADLBA  SBOA PSOGA
Low 1.43 1.31 1234.17
Medium 1.46 1.36 1336.32
High 1.48 1.37 1387.61

5. B B BEETT DU, 430 H B UADLBA J7 357 AR
HA GRS R RBR TR R N PITRCR, B A& F AR
HETEGR.

5 & &

FXEBBIRE T AU ET AN T RS REH LR
PR B R . B 5T R RV o B S R 554
Y SRBRIE FTE AN A T R T R, R B h %
% 55 1Y S BRI AT Ay — MR RV S I R & R 1R
B TR, 424 T UADLBA J5ik. UADLBA J5 3 A {UE i
TABLE B R AR FE R IR BN A G R 52 AT 4
AFHEY, B REARIERE B 2% IR 55 2% 1Y SR B M M I R e S B A
M. S5, 4305 PSOGA Bk 5 SBOA Hik# T Tk
BELLER. (FRLBG SRR, MR T HERE &, &30
Y UADLBA J5 ¥5 78 $RAT I 18] #4494 45 52 SR € L34 8
BAEF AR, BERTRR® ARNBZITHETR.
FERRE) TAEH K% IR E R AT AR R RR
ERAR LG EROERR  ZRIF U AHRERE, %
BEFERTIE R B S TRA AL JAh, RATIERZ B PR &1 R
X G S R R B B R S L, R E
Ko SRS RR I B8 R SR ARAE ) RS AY.
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