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Abstract

Unmanned Aerial Vehicles (UAVs) are increasingly being utilized as mobile servers in Mobile Edge
Computing (MEC) and widely integrated into modern Internet of Things (IoT) applications. In this
paper, we introduce a novel approach to UAV path planning that considers both the energy con-
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sumption of UAVs and their collaboration, aiming to improve the Quality of Service (QoS) provided
to end users. By incorporating the energy consumption during UAV flight and the collaborative
capabilities of multiple UAVs, we propose model enhancements. The effectiveness and efficiency of
the proposed algorithms are validated through the observation of UAV flight paths, demonstrating
the effectiveness of team collaboration among UAVs. Experimental results show that the proposed
model significantly reduces overall energy consumption when UAVs cooperate, while enhancing
the realism of the simulated environment.
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BE% 5G FARRI K R, B4TEH 1 % 4% (User Equipment, UE) E ({15035 82 BB, Un7E 263 % . VRIAR
MIZFRLRTT, ¥ N ERAGAT . XL N R0 5 KRR, I maedE. R
MM, M7 P 5l B BRI TH R BN A FR I b R . B3 = i S (MCC) I H B S 1 1 5k
K SR RE JI[1], @R B M T SN BB i, AT BRI 280ty (1) B

SR, RS e AR 2 0] b 5 24 umM R R0, XAl Re = A R s AR R IR [2], FEx) F P ke =
AR . T IR EIRRRE RS AR, Bt B i n) 7 — Mo EIE K, BRI AL St 5 (Mobile
Edge Computing, MEC) [3]. 1 LUK 2 tH 5 BT IR AN AR 553D 7 21 59 28 o ST ()b 7, AT AG AR B AIGIE A AE iR
HIEEFE[4] -

HAESR,  To NHUR E: ML Eh PR AT R 56 38 1 52 20 70 N R 5 9 [5]. AT T 6 A M4 BY
MEC %t H (15 J5 7 LB A2 MR [6]-[11]. 8 T kb B AWLAH B MEC R 4tH UE 2[RI FEAEIR, H
SEIPR T MRS S R AL R, e ANUBGEE . TSR A P B AT A Ak
[5]-

EZ BN BE R R, 238 KA 72T Lyapunov (757 [12], K IIALAE & FE 5 /IME 1] 4y
ff P R A AT AL =S F 1), X 28 o] A2 B AT A . BISCESEH T — Mg, K24
BB IO 158 % T AT 45 D 8 ) T AL L M i 23, B R S AT S B AT S R A
AHLE B4, FI AR IR AT, d5 MU 2% B8 TG A B INA A BT FE[13] 6

SR, H A S AN N IL G IR 55 385 52 bR AT 2 ] A E 22 8E . SEBRITE ANUERIE S S
FAFZ o BUA BT BB AT 0V 78 A B LS VAT 264, R E— RV I8, QB T A HER
AR E MR S RERE AL . KL, FREBITE AN AT B A, 35 HAE B 2830
Ber BN e Sy B G E B, E— DA AR Gk AT IR EA T S B AU il 2 55 4%
W, IS S AT RN B OO E

BRI, ASCHREHE — RANERE R Z RTINS AR, DAORIE S N4 Jo AL B
RATHRER, s PSR B BRI . X SRR KA K H P R I Bh AR IR RS RIRL B RS
YIRS, DR 2 B P SR RS AT TG AN RAT TS KR B FE, K BT A X Se R 3R #E 5 3 — Nk

DOI: 10.12677/pm.2024.141024 225 Eiile e


https://doi.org/10.12677/pm.2024.141024
http://creativecommons.org/licenses/by/4.0/

aug
e

AR

BEAh, X =ARREEGENNAED G AR B K ASE 5 e A, I el
B BT AN S, AN ATHEARTAEL . AR, 20 P 10 R AWz 4L,
B — 20 3 75 SR ) 3Ll AR G SRS O A 1 R R AR, NTTSE M T AL RAT RE BV AE. BLSh,
TP R A AR, R0 T AL RS B AL B A 28 0 75 5K SR A THSEL R R 3OBE RTHAE, TR
NP AT HE . ERAERET, R=AWEAMEEM, e AL TIER, 156 1S5
B 22 R RS LR, A S N F 5K

BRitz Ah, M2 2T AN IME, SERNH 2 RGN RA AT K. AN BN Z It =4
S S ANPRASI R, 2 A A ) 7 RO — € BRME I, BRI BLR R AR 9 AR 55

2. RGER

FERNMUE N s 7 A G 55 3 st TN 1 R T A B, DA 22
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ML Bl o Bras R BAS S . AN P SR gk 55 o R rh, e AHLE o SEAAE it e
FET L, DR B AR AT AR R X 2% SR A, SIS PR S PR Y

Wk 1 poR, EANUE NGRS, WEIRAE WTRIRAME . ERENEES, AL i
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Figure 1. UAV scenario construction
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BADRGNPERERFRETE, TS S A0 A To AKX 28 3im T 75 R (i S AAR B SR . 5 SOBAIERE A
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2.3. TAHLREFEER

KFTRANORYE,  AEIRE N & — A EEEBREIN TR 1 RETC AR SRR FER DL T LAA 2082 i RE R
ARG, BHORTE AN IE R A2 4T 3 R OM F REIR . 304 AT DA S B ] £ e v AE BB ABLAR e R
FHEAESEE, DA SR REIRAE, SRBVDLALI R MANT 1Ay AT LA TE AL AT AR BB &3 (X B
DAL RATIOE, 32052 mRE TR R AR AT PERE

ENHAR G BRI AE T RERMAE, FBRERIMFEA AT REE N FEAL K. AT REETHFEE )L
1] SR B LE SRR T 2R N A 4
231 VHEEER

NN SRATIE I, 75 AR R BRI A SE AT S5, oy Te WSE L i (Al R T,
TENNURS G AT 25 R BN B H AR e T AN o P SR 06 AR5 A ) T il FERI RE BT R
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R AR v 18 Y RO ASRE P M E A 0 e DL BR AR 2 H AR e AR O RE 75 B2 AN, IR Bk
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1) YHARAKERE G® o # HAR SR N 0, H4dE Bbr sl e RRIE AL TS Ko

2) SEHRRATE RN R R A R AR At S PR ST AN (B (G k OIEAR

Asp = o +Ej+ K[ R(x,y)ds+

Pi\Pr Pi. P (11)

KAL)«
3) EEWIR 2), HEIPFEFFSEIREERE.
A
Gyt =min G;,@Mwwegr ire{l2- N, jefl,2,u} (12)
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Figure 2. Differences of UAV-MEC path planning platform in complex scenarios between collaboration and non-collaboration
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Figure 3. Simulation of UAV-MEC based on path planning
platform with A* algorithm trajectory in complex situation
B 3. EERERT, BT ABEENITHNE ANZENE
GUERENNTENHE

Table 1. Comparison of key factors between target algorithm and A* algorithm in complex environment (M = 0.5, twen-
ty-one terminal users)
F 1 BEEFMEREKRSBM=05, 21 MEHAF), XBEREEN AR XBERHITHER

JIR 55 B AR S35 A GATRIEE A
RS ZH K
HirfiE AR HirfiE  AYHZE HArEE AR HirfiE  AYHE

0.50 0.96 0.70 1.01 0.73 6.90 0.70 2.54 0.81
1.00 1.00 0.66 1.02 0.69 6.91 0.63 2.34 0.75
2.00 1.00 0.55 1.03 0.55 8.36 0.45 2.30 0.65
3.00 1.00 1.04 9.32 2.30

5.00 1.00 1.09 7.06 1.80
10.00 1.00 Deadlock 1.15 Deadlock 6.01 Deadlock 1.77 Deadlock
20.00 1.00 1.21 5.79 1.63

100 1.00 1.23 0.45 1.25
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Table 2. Comparison of key factors between target algorithm and A* algorithm in complex environment (K = 2, twenty-one
terminal users)

*2 AERXRMEHRESH K=2, 21 MIKEMAF), XEREEN AR XREREITHR

IR 4% I AR SRR e HE
FRSZHM

BARGE AR HirEE  AHEIE HFrEE  AREIE BARG: AR
0.01 0.77 0.24 0.98 1.01 0.91 0.90 1.24 0.65
0.05 0.84 0.38 1.06 1.05 3.96 0.92 1.44 0.81
0.10 0.95 0.39 1.07 1.09 5.03 0.94 1.65 0.83
0.15 0.95 0.40 1.02 1.13 6.03 0.94 2.07 0.90
1.00 1.00 0.44 1.04 1.15 9.33 1.30 2.49 1.04
2.00 1.00 0.51 1.04 1.15 9.55 1.30 2.49 1.04
5.00 1.00 0.51 1.06 1.15 9.86 1.30 2.49 1.04

LA 2 BB T F AR A* SRR R I 2R T I ER AR LRI T SO I PR RE . R 1 AN
2 ATBLAE Y, AYSREAE NS S HOL Rl S EASERE, XRY], AR RGN m S e . A*SL AR
NPRFFRER AL, PR AP BRI, 2R 55 R, A AR S5 R AR, SEURBAL H D
ZamM PR R, JFH, £ SELT, PR KRR a T H AR,

i B, AT BUE Y H AR REAE CRIEAR 55 00 5 DR R LA R RN, AR b A BRI R TRETT v LSS AN T T
FER 55 B P B AR EE A BE B AL L, IE AT DURFFER A FEK T

4, g5ig

ASCAEBA TENNEAR LRI, AT FERER A 2 T AN EAERAT, (8 A8 R F v 5 RE 5)
A BEAGFYAN 2 3 75 5K LA T AWUE AT IR rh A O 283 FH P SE (AR 55 I (T RE RV A ISR 3N 5 130
SKIENBUFT RN 2 7 AL R SRR AAE O, (A B O T ML . SRS RERY, HREIEAER R
srf, ATDURBLHRGF AT SE e . (AR LR SR, IR T HARIUHERE . EARRKIBE T4, A
WA 75 225 J8 T 2 HLSE R, HanJe AHLRIRE H B i A2 TR 55 o oxt T JE AMLIZE R 1 e A2 2 TR )
RELE, REREVREIHRNEINES, DS IR BA E R k.
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