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# E A3 i% 3 H (Mobile Edge Computing, MEC) ¥ , K # ik & T AFAL £ HF R B D% IR F BHAT, AR R R SR 4 K
% (Quality of Service,QoS), 2 %X RIREXBF ELEAN O ETHASTRABAXROBRAER, AT ELLEE, LA
M (Unmanned Aerial Vehicle, UAV) A H W B LG F R A niEamA, AFHLARLZBRTFE RANTAE G DLIR S
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d, R B E T K- P s (K-medoids) #9 1 B4 Rag & o Kz P M, 2 53 — F 42 A A 2 & 4 4 47 F i (Principal Com-
ponent Analysis,PCA)IR M REAR T FEREGEGMEARLGRANAS T EFRR, SHERAALEHRELE. S5 L0
JUAP R & F EF AT AR AR R T TR Bk 7 LA A,
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UAYV Base Station Deployment Method for Mobile Edge Computing

LIU Fang-zheng, MA Bo-wen, LYU Bo-feng and HUANG Ji-wei

Beijing Key Laboratory Petroleum Data Mining,China University of Petroleum-Beijing,Beijing 102249, China
Abstract In mobile edge computing (MEC) .local devices can offload tasks to edge servers for execution to improve the quality
of service (QoS). However,in disaster-stricken areas or in emergencies, ground-fixed base stations may be paralyzed on a large
scale. For emergency communications. mobile edge computing systems supported by unmanned aerial vehicles (UAV) have
emerged. As an emerging means of emergency communication,drones can carry edge servers,and ground user equipment can off-
load their computing tasks to the drones for execution. However, it is challenging to deploy multiple UAV base stations in a
multi-user network. To this end.this paper focuses on the strategic deployment of UAV base stations.modeling the problem as a
multi-objective optimization problem,which aims to balance the workload among UAV base stations and minimize the access de-
lay between ground users and UAV base stations. Compared with single-objective optimization problems, multi-objectives interact
with each other and the solutions are not unique, which brings certain difficulties to model solving. For this reason, this paper pro-
poses a Pareto boundary search algorithm based on K-medoids to solve the problem,and then further proposes to use the princi-
pal component analysis algorithm (PCA) to find the most suitable solution from the Pareto boundary as the final deployment
strategy for UAV base stations. The experiment in this paper uses real data sets and compares the performance with several other

baseline methods to verify the effectiveness of the proposed solution.

Keywords UAYV base station deployment, Multi-objective optimization, K-medoids,Pareto boundary, Principal component analysis
T AR, TEAMLEL AR ) & R Sk Rk 2 9 DX 3 15 4 it
=

THRBR. EEAVIHMNBIBEZ TR RGED . TAL

Fo 3l 10 Gk S e o T R B 1 R 55 6 ok
246 L v ) S A U5 IR) SR . SR, 7R RE LERRBRE 0L T L A ML AR
HEoK IR WA B R U E kA I i THI S A 5 ol R TR 95 L SR
THRIERZEFEOR B R EMBBENT R, LR A
AR 7 7 A ™ R I T A MR AT X SR
R 1 HLAR 5 i A FE

AT AT 2 5 TR 45 dh o T P A T LUK G B A 45 B 2R
S5 T NHURE S SRAT ™ o A LU A% 0 1Y M T 3, T A BILKS 3l R
32 5 Mo A M T B0 A9 R 0 L 38 7 FE L HLB R9E . BT
AT SE A5 5 A AR 2 D8, 1B JE AL KE il 7T 7R 3 9 1 55 %
TR BR 5T X 22 1 7 45 dner & 28R 2 24 TE N PL 2
il J2 TR B9 3= 2R A

B4 H AL RHE T £ H (Z2201100006820082) 5 11 5 F AR B2 K43 (61972414) s JL 5T T A SRR} 2 5 45 (4202066)
This work was supported by the Beijing Nova Program of Science and Technology(Z201100006820082) , National Natural Science Foundation of

China(61972414) , Beijing Natural Science Foundation(4202066).
JEAEVEH ¥ % & (huangjw @ cup. edu. cn)

220200089-7



Com puter Science THHEHLE Vol 49,No. 11A, Nov. 2022

To N HLFE 3 1) 35 28 2 B AR AE LR HR AR D I8 A DL 3 3 1
B 0 B 2 X P A 5 1) AiE 3R 7 AR 5 ], 24 T AL 3k s BE
FH P3G I 2 380 X 2% ) 3, 88 A1 IR 45 0 4t 5 2) T8 AL Bk i
B0 2B S 2 2 s B 17 R Y P R B A, — S T B A 2R
LT — b TR E RS B W E AT T AL
R T SR B SRR R R

AL B A D7 15 0 7 7 A AR A 5 K B I 7 ) 4E 3R AN
) M AR S A S T A A ST A T R AT R A L A 4T B
JC AL 38 (), Ay I A SCKE 0 B3 3 35 28 )
A5y e/ U ) S R RN 46 7 2 2 AR (b Bl . 588
FRAH L » 22 B AR Z 18] AH AR B O B R M — , 23 A AR gt o
T A, AR MRS B S AT B
FRPE R T B A B L 1 0L T A B T AN E % . A
SCH EETTEREES 3 A

(D T8 ANATLKE 25 358 28 [m] R 8 — A~ 22 H AR Ak 7] A
B 5o /AT 28 A D0 LR 3 22 ] B9 T4 £ 25 5 ) R, 1)
B e /MR P R0 J6 A LS 3 22 18] 4 7 1) 48 3R 7] 7T,

(DB T —F 3T K-8 25 (K-medoids) [ 17 52 #6314
SR EL T TR A T 3 8 ), I A A A% G 2
FER ARV G 2 . TR RANNELH R
— 20 AR B AR R AR AR SCE — 2B 3R R R Ry A i
4 A (Principal Component Analysis. PCA) i 361 F o F
R A TR A L B ELAE S o 2 0 T8 WL 3 3 3 R G

(3) AR 3¢ 52 38 e F LK R 0 88 JR AR Hh e 7 45 X (Central
Business District, CBD) i & 25 Fl FH 7 5 Hi 45 . Seom &5 R 3R
W AR SO TR MR RE AR T A LR AR R Mk i B2 vk

2 MXTIIE

T AR A S — i Sy 3 THT 32 T P 4R AR DI O A IR 55
fif e T 8 T N i i 0 2 ) R R R T N B T
B AL, B NTIE T R S DL R AR AE R Sy B AR B B R
FARMIZE, SCRROI3I4R B T — 43 70 LR AR AL 4k 0 ¥ L L B
AMETEAALE P 1P SR O A ok 31 i TG A AL 2 il
KA PERE . SCHRL14 1S 78 SR /ME JE AL 58 B BRAT: 55 B7 75 1Y
SRR [l OE AL e AL = e 802 . SCERCLS IO SE 17 8
RER G E Z A TN B I T HE AL B A IER

AN T 3CHk [13-15 ] LA f /B SE 3R S A b 8 & TC A B
ul SCHRC16 AR 6 48 o B 3 5 750 00 91 855t I 6% 1T = 4
I R A TR Ml A A g W R B, SE B TE A MLAE B B B A
W R TP ZA T Z A TSR, SR 17 142
Tl T 22 A B T LR 2 SR A T IR B SR AL )
WP 55 R s . SCIRCI8 B SE 1 T A BL Al o 28 A
I e il U P 15 OO0 T 9 TE A AL 0 2 T o 2 i R Ay e
NN 5 8 1B N L NG| el L1 = i = R R g F P
T — AR A SR LB e W, ERTT ST B RER) P
fife R T N LS 3 1 L (L i 249 A 7 280 e/ A GR A Dy B
Ay B ARIEAT O AL L AR A A WF 5N 5 TR I S5 X WA F AR
N T IRAN LRI SR A SORE TE N ALK bk AT R i A
H—AZ BRI, B 7E i/ MU P T AP 2
IF1) By AR 8 4 22 S o () IR e /N A P R TG N ALK i 22 1 Y 1
[F) 23R

WA s — 6 SR AT P 43 A 1 % B X — A R 5 B TE A
B i AR 2 )l i i RSk el R . SOk
L1916 T — b 55 T 5] 3 4 B0 19 1 B0 38 0 36 I T IR HE
BEASTE AN e/ S 55 D A i i 00 R S 3 dm R E aE . SCik
(2014 T —Fh 36 F %5 JB BN A JE A HLIE B 30 35 Or 2. STk
[21]f# H K- 38 (K-means) 3 25 77 2% 3 1d A - %1538 K
AFEE—-FEPHH R AT AR . STk
[22 K 5T K-means W55 T REM T IEHA Q-
learning 53R 2 4> J0 ALY 5 P 38 58 SR W, DT o KRR
JRE Hb B g e A AL Bl I 2 9 45 1 R 56 T 4 (Quality of Expe-
rience, QoE) . {H iR J7 ¥ HOX B 4l 4R Ak 4 3R 58 2 Ak 1 £
AR, X2 Hin AR B, A S I T — A & T K-me-
doids WA RGN FHE R F 2, IF A A PCA HAR M R 4634
H A E — > Pareto B UL i AF v B 2 19 6 A BIL S 0l T 2B
HME
3 MBIBMENXFFAEERT

3.1 WHE SN AT I ANLEE B E Y E A
Bl 35 58 1) 80F U A6 S 2 H AR LAk T8, 4 37 1 T A AL 3k
Sl ) B R, 3.2 TR I T — A 3 T K-medoids
B0 R0 P RO R iz R, 22 5 L il — 25 4 R
PCA AR M 22 3 14 11 52 46 4 00 A 86 vh e 4% — D I 5 38 1
il AR Ay S5 2 104 JC N B il 3500 38 SR s
3.1 [EEENX

T AU g 25 e Bk il vl b 8T A P 42 Bt AR 45 1 L TRL 37 537 4
LT JIT 7 5 4 b T e i DK TR BRUE S8 B, g T R 2 A L T R
BRE 2 AT AN g P AR A0 R TR R fE I 5. 2
J 22 J0 N HIL IR B 1) 3 28 0] 8 AR AE DL B AR il T e AL
AE 1A PR, JC A HILE: ol T 28 A 2 0T BE 2 S B AL b Z 1R
B AR B 3™ A A B — 26 0 ALk 90 Bt 5L 0 ) — 2
TE AL IE 3N B MBS RS . Ak, SR A L 44
FH P89 T8 AHILEE ol R B P e o 2 389 7 [ B3R, 7 5 52
M QoS. Uk, 48 3¢ 3= A 57 Jo A AL w38 8 1) A2, H (952
TP o L ER i 22 R] 6 A AR, R R TS BB
22 J8) 875 0] FE R

B 1 Je AL 55 % R B A
Fig. 1 Deployment of UAV base stations
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K _
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1 K
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/x HEE T RER ARG AR
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