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In the optimization of the Internet of Things (IoT) environment, devising
solutions for network challenges, including scalability, routing, reliability,
security, energy efficiency, network lifetime, density, heterogeneity, and
quality of service, is essential. In this context, the utilization of cutting-edge
approaches for monitoring and managing energy consumption and end-to-end
delay (E2ED) holds paramount significance. This research addresses these
concerns by clustering wireless sensor network nodes as a subset of the Internet
of Things, employing a combination of the Self-Organizing Map (SOM) neural
network pattern and the Grey Wolf Optimizer (GWO) algorithm for
evaluation. In wireless sensor networks, the network layer manages routing
challenges, and optimizing the efficiency of power consumption is crucial due
to the substantial energy requirements of radio transmission. Consequently,
conserving energy becomes a critical consideration in wireless sensor
networks. Recent studies have concentrated on developing energy-efficient
routing algorithms that reduce energy consumption during communications,
thereby extending the network's lifespan. This research introduces and
analyzes the SOM-GWO method and an energy-efficient routing algorithm.
Simulation is conducted using Python, and a comparative assessment is made
against protocols like LEACH, HEED, SOM-LEACH, and EESOM. Results
indicate respective increases of 20%, 14.8%, 12.5%, and 3.8% in network
lifetime. Furthermore, the proposed method exhibits a reduction of 37.5%,
33.3%, 16.6%, and 6.25% in average energy consumption compared to
conventional algorithms. Based on empirical data from simulations, the
proposed algorithm excels in terms of network lifetime, packet delivery ratio,
operational power, and buffer occupancy.

DOI: https://doi.org/10.22075/jme.2024.32849.2600

© 2025 Published by Semnan University Press.
This is an open access article under the CC-BY 4.0 license.( https://creativecommons.org/licenses/by/4.0/)

* Corresponding author.

E-mail address: mahdi_mazinani@yahoo.com

How to cite this article:

M. Jaber Obaid Albo Jasim , M. Mazinani and A. Koochari, "A Model Based Neural Network SOM and Grey
Wolf Algorithm for Reducing Latency and Energy Consumption in IoT," Journal of Modeling in Engineering, 23
82 (2025): 65-83, doi: 10.22075/jme.2024.32849.2600


https://modelling.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2783-2538
https://doi.org/10.22075/jme.2024.32849.2600
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-8480-5759

ks 58 (5l Jae alxe

by o

DB (519 (5 S I )5 v 5981 g SOM (was SLaSl 3 (o Juo S 41

a1 S il 39 (5351 B a0 g 56

'Gilz oS e FT Ly je g Jpwle sl s gl AT e

PRV

alio wileMb|

dor  aSs oMo ol b, Sel, (0T Ll oyl bume gjlodige o
SbS g (F9%eal SISl pee Jsb (il Bras el (ol e (i lie
Slr S35 Gras Conse ) 58 slaghy, Sl eslaal dLiuly (nl )5 Sl (5598 Slens
st S aSed sloo S unadss b G5iS Giaghy el Senl 3 ol 25
(GWO) 4S5 5 sloaigs pis s s SOM e a5 550 oS 5 s (WSN)
Cape ) @l yme O a0l @Y R slaaSil o Casl 0057 bl ] dske o)l
5 015 @b (e s 5l 35l s BB e 4 amoly Jl a5 gl 5l oS o
S gloaSlls o Sl SIS S (o5 i azs o el 690 o gileatg
@il a8 Celond 58 yete (ol yane Slagi o8l drwss 59y » B Ol sl g
SIS e g Vsb 1) aSh e a0 5 A e Gyae bl Jsb o |, o yzaS
S35 Wl o0 45 0L (oo osliiul (lwo 51 (6551 (3L Slao STl e o SR slaaSd
ol 52 o8 (655 (ol e 02,5801 g SOM-GWO 55, aiis gl 5l 055 lazma 1,
SOM- HEED LEACH isls JSis ), amslie ol oad Jabows 5 oloiim Lt
A poe Jgb a5 0gei Lasie SOM-GWO olpiins JS5g, L EESOM LEACH
15 oliing Ui, el 2 opdle sl il ialidl wops YA 5 IV AFA X iy 4
Gran Silie 15 Gao)d FXD § VFF XYY XV zals ls lapis,sSl plo b duslie
75 sk )0 @oliitn oysTl esiloand Sl snelcunsdy slaools 4y azgi b el (5551

SIS e 0 bes Bl JUdly Slkes Ol ey 558 s el

DOI: https://doi.org/10.22075/jme.2024.32849.2600

VESYN N - sallie el
VECY PN e 6,550
VEY /) e alie Sy

igals (3l

o5t P>

sl i )

(S S 1B IS o 558l
SOM o s
55l Srae

s

© 2025 Published by Semnan University Press.

This is an open access article under the CC-BY 4.0 license.( https://creativecommons.org/licenses/by/4.0/)

Ozl 9 0,8 &y pario awlid S jaz 0 4 (5,5l8 0l
oL sl 1) Wosls wilgiy a5 5 .5 o 3l IP o jol S
losuls wilgi o dOT S Lol o _yaino o0l

O yguods Sleds| JQLJ 9 6)3] ot )5.’4':;.94.3 |) oo

doddio —)

‘M)LS’Q ‘) LJB‘ 5_9).> SleMs] 9 ool s‘_g)5JA‘ 6[&») 3o
L ol g a,S JS ools wb p o TAOT) Lusl e i
B Sl 00l Ja.m; k;"b) VSN Q}A‘)"" ‘5L¢.~d‘ LSALA) L

mahdi_mazinani@yah00.Com : : Jsiue edium g Seig iSIl oy 3

‘u‘]ej ;sa)l.u‘ 3‘;‘ oKiils u_)LL..n:u 9 f}lc J>|3 5)-‘9-&_‘-&5 (s 05;.\

2 Internet of Things (IoT)
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3 Supervised learning
¢ Unsupervised Learning
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3 Wireless Sensor Network (WSN)
4 Quality of Service (QoS)
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7 Learning by example
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