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[dentify the clustering structure
and validation type

:

Determine a validation
index

'

Define a null hypothesis
of no structure

'

Establish the baseline distribution
under the null hypothesis

'

Calculate the index

l

Test the hypothesis of no
structure

End
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Data representaion
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Optimization

Validation
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Kmeans

1. Randomly imtialize the IV, cluster centroid vectors
1. Repeat

(a) For each data vector. assign the vector to the
class with the closest centroid vector, where the
distance to the centroid is determined using

| N“
[].';Il_-,m}:l — \J E l:fpﬁ — T?‘IJ;;:'E [1}
k=1

where & subscnpts the dimension.

(b) Recalculate the cluster centroid vectors, using
m=— 3 z @
j by o nie P

until a stopping criterion is satisfied.
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(1 iz 3951 sz 4li95 9 Pso
1. Imnahize each particle to contain X randomly selected cluster centroids
2 Fore= 110 fpax
{a) For cach particle
1 For each pattem z,
o calenlawe d(z,,m,,) for all clusters €, using equation
(3.1)

= assign Ipto O, where

df:.}.ur”}=_.::gif_-£{dr‘ :I.,,m“_"l} (45)
u Calculate the fimess. flx;. Z;)
(b} Fmd the persomal best position for each particle and the global best

whinon, (r)

{c) Updare the cluster centroids using equations (2.8) and (2.10)
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Task of PSO Optimization criterion Algorithm Ref. | Cenralized/ | Study
Distributed
= | Position stationary nodes Max. coverage PSO-Voronoi” [13] | Centralized | Simulation
£ | Position stationary nodes Min. cost of sensor PSO-Traffic” [14] | Centralized | Real Deployment
2 equipment
E- Position mobile nodes Max. coverage PSGO [15] | Centralized | Simulation
2 | Position mobile nodes Max. coverage VECPSO (16] | Combination| Simulation
of both

Position base stations Max. energy efficiency PSO Multi-Base™ | [17] | Centralized | Simulation
z Localize nodes Min. localization error PSO-Loc” [21] | Centralized | Simulation
E Localize nodes Min. localization error PSO-Tierative (1] | Distributed | Simulation
2 | Localize nodes Min. localization error PSO-Beaconless™ | [22] | Distributed | Simulation
§ Localize nodes Min. localization error PSO-Beaconless™ | [23] | Distributed | Keal Deployment
= | Localize nodes Min. localization error PSO-4 Beacon™ | [24] | Distributed | Simulation
v | Flect cluster-heads Min. intra-cluster distance | PSO-Clustering” | [26] | Centralized | Simulation
5 Elect cluster-heads Max. network longevity PSO-C* 127] | Centraized | Simulation

Elect cluster-heads Max. network longevity MSTree-PSO” [29] | Centralized | Simulation
= | Allocate optimal Min. energy expenditre and | PSO-Opt-Alloc™ | [31] | Centralized | Simulation
2 | transmission power error probability
-,'I:" Determine local thresholds | Min. decision error ABC-PSO [32] | Centralized | Simulation
£ | Determine sensor Min. decision error and BMPSO [33] | Distrbuted | Simulation
2 | configuration (ransaction time

* Authors refer to this algorithm by this name
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