o Aol dda 353a (gIMadbgd laig_)gi.“ )
CaaduS Sgug S S A 5

Lol <3 pddal ( yusg pow

" Gl ol 5 ol 365

Ol o aoly oDl 8151 ol5iils ¢ 5 gunalS  cwdige 09,5

oS>

S L g ;uSs b wisd job « pazio duwlid 110 Ludl o 50 a5 09 o0 GMI (SO 3 Ll 31 (glasuds s Ll |
=15k 31 Cledbl JUH ¢ (B pao (555! GilS (pared 9 Ll (290015 0 5 (0920990 Judods .aiS 1,8 byl i sl 31,0
U piabl Cli o 55bds (Sl o 3551 K S o0 (il [y (D yano 093] 45 39 o0 Lol Lawly L
st o 9 7K39) Sy dllo (] 5 .0 05 0 53T Al o Jobo g il Sty 31 550 Soliius] (ASds (80,55 (B puro (53
A SLol 45 39 g0 Sleiulin Lol &6 iyl gy CondeS St 513 6155 U g obia o GabeS p (o Wo
Jwyl sl 9 99— o0 plosil dlmod il ilideo I wlwl p (gaiuddigd 09 oo ol o8 5l 3om0 aligs (goland
Tl g s LBl (12 (g0l 35519 50 29 0 03ikusl J1S5 T g 31 58 4l ol 4y g3 yus (gloo31>
aid )8 a5 50 Lawly £ o 5ilowdl 65,51 g Saly U bawlg e o 51 JU pus b cdanlg e o B adigs yu £ o 3 JUsS) 15l ccomlio
L dlio 50 liwgio jobodm golosriy 9,509, 45 b o0 oLl Cooja ,l381p 5 53 culiplonil (slagjlwamds gulis g o0
TINF 035 (it S o LYY (653 B e oyl 30 a5 3 Distributed Clustering NCACM (LEACH-E (LEACH sy 595!

20,18 (6 yie 0 Shos 7.8 i zosmo b 10 & 55 9 1Y 00 50 (gLl Sl

REAPREJINPSORRON-X Sy PPN [ JVC - JPRV-F I3 C JPRCEPV-FEp W JCRJCTH EIPR W L gt 5

A new multi-hop clustering algorithm based on iterative
delay to enhance QoS for Internet of Things

Farnaz Rasekhi and Shahram Babaie *
Department of Computer Engineering, Tabriz Branch,
Islamic Azad University, Tabriz, Iran

Abstract

In general, Internet of Things (1oT) as a new technology refers to a network of physical things in which
objects have a unique identity and are able to communicate with each other or with the end user via the
Internet. The Internet of Things refers to a collection of sensor-embedded devices, processing ability,
software, and other technologies that connect and exchange data with other devices and systems over the
Internet or other communications networks. Due to the limited radio range of objects and also the
reduction of energy consumption, information transmission is carried out through the intermediate
objects, which highlights the necessity for routing. Routing algorithms can be classified into static and
dynamic techniques as well as source initiated and destination initiated approaches. In general, routing
algorithms can be classified into data centric, hierarchical, geographical, and quality of service-based
mechanisms. A routing algorithm directly affects reliability, transmission latency, power consumption,
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network throughput, bandwidth utilization, and network lifetime. This paper proposes a new routing
method based on distributed clustering and iterative latency to improve the Quality of Service (QoS) of
10T, which divides network things into a number of separate clusters. The proposed method consists of
four stages, i.e. network clustering, steady state, multi-hop transmission based on delay estimation, and
investigation of adjacent headers. Clustering is performed based on the different states of neighbors, and
the iterative delay mechanism is used between the cluster heads. The simulation results conducted
through Cooja tool indicate that the proposed method outperforms the LEACH, LEACH-E, NCACM,
and distributed clustering techniques in terms of energy consumption and packet delivery ratio by 33%
and 9%. Furthermore, simulation results illustrate that the proposed method outperforms in terms of
the first node death time and the number of dead objects in scattered and dense networks by 14% and
12%, respectively.

Keywords: Internet of Things (loT), Distributed clustering, Iterative delay, Routing, Quality of
Service (QoS).
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Table 1. Simulation parameters

Simulation parameters Values
Network size m 500*500
MAC Layer IEEE 802.11

Energy model Heintzelman’s model

Channel of transmission Wireless channel

Number of things 100,300
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