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5 (multi-objectives grey wolf optimizer, MGWO ) , 5|
AZ HbMUALSEmS , B 1e0 0 = -55 7 5 o 5L 55 4
JESERFREWIN AL, SCHk[ 12 ] M T — /b
JITA A 55 58 LS REFE IO DL AL TRDE, f-$i i 3 T gl &
B E MIAL R bR T [ (0 28 PR REAE IR/ MBS R T T
[RER A, SCHRL 13 ] 32— F ik T o0 R A s Ll i
e DE 1k B AE 55 98 J& J7 % ( metaheuristic mountain
gazelle optimization algorithm based task scheduling
approach, MMGOA-TSA ) , LA$& 55 T — A H 3K 19 -55 -
TR AR, SCRRL 14 ] 32— Fh bt 19 A=
TEBEREDL AL 5 15 (life-choice-based optimization algo-
rithm , ILCO) , Fl T th 25 - IX B R 48 b O 55
PHBERIRR, SCHR [ 15 ] 42 1 —Fh 25 5 38 4L 5005 (ge-
netic algorithm, GA ) FlR. F FE L 1L ( particle swarm
optimization , PSO) B3R 5 F0k , H T AL 55 1153 26
B N2 BARL 55 I . SCHK[ 16 ] 26 T X B g
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deterministic policy gradient, DDPG ) 58 1k BUAR | 38 i
DA 5 TR BT S A B pR SR LA e /M AT 55 58 A
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C.(i) (BAf7:CPU cycles - s7") , F B /R HH IR 548
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B, (HA: Mbps) , KRGS M i 5% 5 Z )
(AT PSR AT 98 . 25 19 RURA s I TS A e
77, BESEAZMC R EE A B B 2 ) 2R A AT
55 o ARIRERTT RUR I AR R AL A 55 05 0 A
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<D, Vi, j (7)
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AR ES , TARERAR M AR Fh BRI R R 5 2L
[ PR AE
S, 1
Cpath(p> = z (u,w)Ep(Bi +7y - ET%) (12)
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S
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B, AR S AR D ok PR 7 A N BEAILAE 3
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PR T, AR FA TR . R g (x,) T
i 2 o 22 , HOJE 2 AT B L A 2 o S B0 i A2 4k
B0, MR AR BN IRI, g(x,) ATE
SRz i 5 R =2 1] Y 22 6, DA 2 A4 D 725
TR,

wJE, GIAZAS H bR e B A FIAUER 3 254
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RIS RS, w, (1) N EAR kY SI S
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3 FEEERE AN

AL F A A b RO SR B PR R
(7R BRI 5 Bl ) T3 3 5, 5 i 1 2% el DL
PRIE i g o T T KR R A PR AL AT 5%
e A 2% e DX 3 PR A T R A et T R BRI S5 I
R AT AT S T R R B R 5 5
HWHRIRZEMAE S DRI, 72 R G, =Y

nd ST R E B AR 2 R AT 55, 55 1 ORI AT 55
%‘fizjma_ﬁfr%;ﬂ%‘]ﬁ\)\ﬁi@?ﬁf'—ﬁ%mﬁﬁ%o
3.1 ZRIMEESHIRE
R Y i 3R 2 T2 TSR A o A SR 8 ARk

FIA R, AT I T Matlab - 5 R T4 E 2% el Ik
MW EAREE, 5 BEIX A 500 m x 500 m
() 4B 2 (], i X SR A BEAILER 2B NV, =100 M%
JREF TN, =10 ANZ5797 s, AR SR
FRAAE ST AR s AT U R AR B

[FIB, £ 4% 55 B9 3H S oK L, AR &) 40 A
U(10°,10°) cycle fF55 Fdfi it S, lRA U(100,500)
kB 73, AR RET) € e U(1 x 10°,2 x
10”) /cycle ,JB{5H 960 B, e U(1,10) Mbps,

AESHOEEWT R PR P =30, K
BT =100, BHHEALEWIAE w,,, =0.9, 41k
fHw,, =0.4,2XHEFEH 0.8 ﬂ‘r'ﬂffﬂﬂi};p@ 0.1,7%
FIRRBREL A =100, PPN FEPRANEE 1 IR,

#1 I TER
ETRE) ZHEEETR Hfiy /i
1 ARG EHER ms
2 ARG ek J -
3 TR £ 5ty Fi— T R BEEFE T I A FE AL
4 ST 55 58 BT[] ms -
5 WS i b bR B8 1 32 39 TS AT IR0 16 e 7 1 16 ARG8T

Matlab 5845 5 PR URSEE 1 BT7R

BiR1 OCHET RN

1. Initialize parameters :

- Set network size, node count, and positions

- Generate random task requirements ( computation, data size)

- Initialize bandwidth, fog node compute capacity, energy consumption

2. Define objective function:

- Minimize total delay and energy consumption:

Objective =
3. Initialize Hybrid-PSO.

Z (Delay) + Z (Energy)

- Set swarm size (P) and max iterations (T')

- Initialize particles’ positions and velocities

- Set inertia weight, learning factors, and global best

4. Run Hybrid-PSO optimization ;
For each iteration:

- For each particle:

- Calculate fitness (objective function)

- Update personal best and global best

- Update particle velocity and position

5. Task scheduling and migration:
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- Assign tasks to fog nodes based on optimization result

- If node overloaded, migrate tasks to lower load nodes

6. Record results and analyze ;

- Record system performance metrics ( delay, energy, task completion)

- Generate comparison with baseline algorithms (PSO, GA)

7. End simulation

3.2 EHFRWSUEREIE

SPIIAT 55 5E BN TE] DL R GERERE, SC R S R ANk 2

RS 3 3 U S 6 T B Hybrid-PSO B3ARY AR 3 R,
TRACEREEATIRUE , I 5451 PSOM (GAPY RLRA
A5 SRy A R AN HIEST AL A FEA PSO-GAT™ H *2 EEERAHSE
VEREATRILE o B RE TR R IG 25 F R ahSLis 5 R RS 2% BT RS 2
120 WK, 10 s HAE Z BARIBCA DAL I8 sl EAE 0.18 0.35
B st 2t e 2 s, Hrp bR R H FIR2 0.20 0.45
PR R (80N, R AL RCR BT R Ak AR AR 3R FHR3 0-15 0.40
ARV, iR 0.22 0.38
FNRLS 0.18 0.42
224 on T Bt 1.03 2.00
204 —+—- PSO
1.84 " e GA
il % = ®3 ESTAME SRR
% 12 L e e i RIGER TR
] . s, SRERE/) 12.3 14.2
0.6 1 . e S5 58 S []/ ms 150 180
. s .. 1745 5 et/ % 15 0
0.0

10 20 30 40 50 60 70 8 90 100
BRI AL
B2 Uikttt

&l 2 AT, Hybrid-PSO ZEUCSGEE T A B
ELHFENT 10 FR kAN BERe PO I Sk B A
AR AR B bR R B B AR, /R T R i 42 R 1
REE IR E T, T PSO F1 GA (4 W S0 4018
H AR m , RIWE SRR AR E
JRIBRYE, 5 B A R R B A A . T PSO-GA BUAR G5 &
T PSO 1 GA AR AL, B i T = JR & 48 = HL I A
P 38 A R R | S ORI B N, FLR W H AR
PRI A R 5 5
3.3 ERRBEAERIESH

R BET TR RS AL 9 S PR, AT 43 R
Ja FHIER LT S A RER LS 2 M N i RS
FPREAT IR, X AR AR 36 551 A S A |

IR LSRR HIERILGG , REM 125
A SE I ke e TS0 R B R O, T B R
T RGERRE E RSB ITRCR . BARR UL, IS T
RIS AT 55 7R 45 55 19 sl Z (A1 23 L B 5 31 o
AN VO G V| TP 5 e
A, M EE T AILHI I A5 s f 2kt
B FECT VR AR I FE RN AT 55 1 ST
ARl S A4 RS | F 349 4E 55 78 0L
BFIEE D T 17.6% , S REFEIRA T 13.4% , 4503k
B TR R LA AT 55 P | A R4 Tt
T RGEMIRERL, B0 UE T 2 ML A £ 4035 i A g s B
FIrmEIrER
3.4 BEERAAYEE BRI IEREIRIE
T B UE T R T A i e R ER AL A A R
PE AT B TR REAR I A2 i B 5 T I
LR T R BEFE A MR G, SEIR A R a3k 4
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kS IR,
x4 TEARREENT
5 g JoHfe BRI A ANE HREEEA
fEE Flpae s
A1 0.85 0.60
EE2 0.90 0.58
EH3 0.92 0.55
a4 0.88 0.57
FHES 0.80 0.53
Ty 0.87 0.57
x5 MEFE@IILE
M4 Fdr g HREREA S AR RN %
B AT
AL [ 200 400

SCH SRR Jn I RE LS RS R G
R B BEAE S RN, 0 SR R AR R e B S 1 ok S
TR A R SRR DT RE A T 4% 1
BARTFAr, Ja HRE RIS 5, M4 5 — A
SRR RER T 22.3% , LA, 35 s AR A g it
WA BT A 85, Je F 8 S IR % b SR S, 1 o,
Tl BE A (0 53 AT SE N4 &) | AR R S, 4357
SRESIHAE P, S BRI RE SR B,
S AT, R RN % pR AL R BR A8 A RN R S
REFE , EA< 28 5 iy , JUIHE T TR S 1T A Pk )
N FHERER
3.5 LZREMREXTIERW

ARAT LAY BE X T Hybrid-PSO 5 HiAth 3
FPEVATE BEIR ERERE T XA 55 58 U E] R 8
R AE T I PERE , LI A5 RN 6 iR,

Fzo6 EHiRMEEXTLE

e SBIER/ BReRe,  PHSEM WEE/
ms J A 8]/ ms w

Hybrid-PSO 120 12.3 150 30

PSO 150 14.0 180 50

GA 160 13.5 170 45

PSO-GA 155 13.8 175 48

F 2 6 I %1, Hybrid-PSO 78 ff A3 JC 848 b 1Y
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PR HA 3 AR R R AE RG0S E IR FREFE T
5T, AR B> T 18. 7% F1 15. 2% . Hybrid-PSO
LG A H & RS EACE Ry A R AL LA S s i
ZE M, E R T SR ISR | BES AR D
{1832 A48 U P PR B e A o, T LA s R SR,
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T8 AT 55 I B AT RS SR B R T RE T
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S5 R RN RE R B R RS BT BE S R0 S Yy
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AR A5 A A U 45 P Ak T R R B TR R Y
RORFNERE , REWS TR AE IR | BEAE A 55 5 JUT 1] FTic
SACHR R A R kA T S AR T
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AR T 1R 0 o A R LA A
it 51 AZ B AL EAR Hybrid-PSO 553, %2
iR T 2R A ] A K ) T ) 8 AR AT
RERIPI A, TR A 2R 5 BT TR ) G A 4 T
SRE R IHAEM T R M 4 A RSB T 2R
TS5 1R % - IR B v I A B S B e, E— 2B 4R
T TAESHE ST MReR, STz A
SCBET T —ANER S RERU A AL Y 2 B R AR
%, i Hybrid-PSO B35 A 2L TAE 55 0B
THRTE R M th e £, W PRI T RGN SLER
REFE, P& T+ THE 55 S8 UBCR . T EGIREW AT
$EH Y Hybrid-PSO 52357 2424845 38T
X H A U AR R G AEIR | BERCNAT: 55 58 T 8] 77
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A distributed network optimization approach based on fog computing

Peng Yonggian, Liu Hong
(School of Big Data and E-commerce, Qiannan Polytechnic for Nationality, Duyun 558022)
Abstract

This paper addresses the high latency and low energy efficiency issues in distributed networks within smart tea
garden environments by proposing an optimization algorithm based on fog computing. A multi-layered network model
is developed, considering computational capacity, communication bandwidth, and energy consumption. This model
serves as the foundation for an optimization framework that efficiently allocates tasks and manages computational mi-
gration. The paper also introduces an hybrid particle swarm optimization ( Hybrid-PSO) algorithm, which combines
adaptive inertia weights, local search, genetic crossover, and a constraint penalty mechanism. This approach sig-
nificantly enhances the algorithm’ s global search ability and solution feasibility. Experimental results show that Hy-
brid-PSO reduces system latency, energy consumption, and task completion time, outperforming traditional particle
swarm optimization (PSO) , genetic algorithm (GA) , and PSO-GA algorithms in terms of convergence speed. Fur-
ther analysis indicates that computational migration and energy-aware routing strategies improve load balancing and
extend the network’ s lifetime.

Key words: fog computing, adaptive inertia weights, localized search, genetic crossover, constrained penalty

mechanism, improved particle swarm algorithm
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