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Improving energy consumption in the Internet of Things using the Krill Herd
optimization algorithm and mobile sink

Shayesteh Tabatabaey”
“Faculty of Engineering, Saravan Higher Education Complex, Saravan, Iran

Abstract

Internet of Things (loT) technology involves a large number of sensor nodes that generate large
amounts of data. Optimal energy consumption of sensor nodes is a major challenge in this type of
network. Clustering sensor nodes into separate categories and exchanging information through
headers is one way to improve energy consumption. This paper introduces a new clustering-based
routing protocol called KHCMSBA. The proposed protocol biologically uses fast and efficient search
features inspired by the Krill Herd optimization algorithm based on krill feeding behavior to cluster
the sensor nodes. The proposed protocol also uses a mobile well to prevent the hot spot problem. The
clustering process at the base station is performed by a centralized control algorithm that is aware of
the energy levels and position of the sensor nodes. Unlike protocols in other research, KHCMSBA
considers a realistic energy model in the grid that is tested in the Opnet simulator and the results are
compared with AFSRP (Artifical Fish Swarm Routing ProtocolThe simulation results show better
performance of the proposed method in terms of energy consumption by 12.71%, throughput rate by
14.22%, end-to-end delay by 76.07%, signal-to-noise ratio by 82.82%. 46% compared to the AFSRP
protocol.

Keywords: Wireless sensor network, Krill Herd optimization algorithm, clustering, mobile well,
AFSRP protocol, IEEE802.15.4 standard.
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Funetion XKH(problem) retwrns a state that is 2 local maximum
Input: Population,;.., Problem.., @., N™*, o, D™ AP, e, P
Outpout: §:

Population « @;

Paet 0,

for1=1 to Population.... do

K+ RandomVelocity();

K+ RandomVelocify();

K Posstion + RandomPosstion(Problam....);

Kipea K«_.\'-\.:n'\;

Population « K;

end

I

While $topCondition() do

Evatuat:Population(Population);

K + GetBestSolution(Population);

K., GetWorstS otution(Population];

foreach K e Population do
K +UpdateNIntention(Population, Population.., K, Ko, K, oo N™LI);
Ky +~UpdatsFIntention(Population, Populationc.., Ki, Kines, orN™I);

Ky ~Randomlntenfion (D™ I);

Kietooi =UpdateVelocity(Kn, K Ki);

Kigeseon +UpdatePosetion (Kiposesn, Kaeioeny, Af);

Kiposeson +Recombination (Population, Kiveesia, Ko , Prrner);
Kiposeion +Mtation (Popudaion, Koeon, Ko . Prusaion )

1f Faness(Kivsesn) 2 Fitesa(Kirwe th Motation en

Kineat '_K'l_‘\'-u:l”

d

end
11

i
Evatuat:Population(Population);

§ e - GeBesBestl olutionPopulation);
return .
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