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EVALUATING THE SIMILARITY BETWEEN ALGORITHMS
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SPSO

Each particle has information
about its personal best and
the local best particle in its
neighborhood.

Bare-bone PSO

Uses all the information in
the swarm instead of just the
global best and centers the
particles around the average
of the best position.

PSO VARIANTS

FIPSO

Uses the position of all
particles and not just the
best one, making the
particles “fully informed”.

BBFiPSO

A BBPSO variant that uses all
the information in the swarm
instead of just the global
best.
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GRASSHOPPER OPTIMIZATION ALGORITHM (GOA)

“The algorithm operates with a population of grasshoppers in a swarm to optimize solutions to
various problems.”
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S(d) = f exp(~/q) — exp(~d)

dt The best solution found by the grasshoppers at iteration t

Ct Decreases linearly over T timesteps from a value ¢4, tO Ciyin

u,l Upper bound and lower bound of the position vector

The Euclidean distance between the grasshoppers i and j (d;;= ||xf —xf|)

S  The social interaction function that modulates the attractive behavior of
the swarm (S(d) > 0) versus the repelling behavior (S(d) < 0)
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HOW DOES GOA COMPARE TO PSO?

t

xttl = ¢? 2 2~ l ZS(”x — xt”) ] el + gt S(d) = fexp(_d/a) — exp(—d)
];tl

. Velocity Free

GOA has no velocity > BBPSO
term and can fall in

velocity-free category .
BBFIPSO
. With a global
Fully-informed neighborhood

[weighted]

Uses information of
all individuals with
different weights

___, Neighborhood

GOA wuses a global
neighborhood which
includes all individuals
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HOW DOES GOA COMPARE TO PSO?

BBFIPSO
BBPSO » xt"'l — g + amt 5% Turning the stochastic problem to a deterministic one
and defining weights as follows:
mf Reflects the contribution of each neighboring
particle by its distance to the target particle . S(HX;\E, — xl? H)
Y A random number drawn from the standard Wki — q
normal distribution N(0,1) tk

@ A positive constant that effects the

convergence rate ‘
N et
7 = g+ L st - aff )
=1 Lk

FiPSO

[wdFIPS]

Wt Weights determining the contribution of 0) »
particle k to the position of particle i

P A random number drawn from the uniform < \
distribution V.
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PERFORMANCE COMPARISON

Unimodal Benchmark Functions
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PERFORMANCE COMPARISON
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GOA is a Variant of PSO
and
NOT a NOVEL algorithm
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Q&A

Do you have any questions? @
‘ Negin.Harandi@Ghent.ac.kr
CENTRE FOR BIOSYSTEMS AND BIOTECH DATA SCIENCE,
A 4 DEPARTMENT OF ENVIRONMENTAL TECHNOLOGY, FOOD TECHNOLOGY AND

MOLECULAR BIOTECHNOLOGY
GHENT UNIVERSITY GLOBAL CAMPUS, SOUTH KOREA

Negin.Harandi@Ugent.be

DEPARTMENT OF APPLIED MATHEMATICS, COMPUTER SCIENCE AND STATISTICS
GHENT UNIVERSITY, BELGIUM
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