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Introduction

Statement of Purpose

The Particle Swarm Optimizah Research Toolbox is curriyndesigned to handle continuous
singleobjectiveoptimization problems.ChapterdV: Guide toConducting Your Own Reseagch
clarifies how a motivated researcher could add constraomtenake otheimprovements | will
be happy to guidenotivated researchers addng new functionalityas done athis

MathWorks thread

Documentation Overview

Conceptual Outline

Preparation

Thisintroduction gives a quick overview of the documentation and toolbox, and the first
chapter explains how to optimize your system for improved MATLAB performance.

Usage Guide

The second chapter explains how to use the most popular bestand settings othie toolbox,
and the third chapter contains more detailed instructions on various topisach as how to
prevent particles from leavinthe initialization space and/dnow to use RegPSO to escape
premature convergencor continued optimization.

Contribution Guide

The fourth chapter otlines how to use the toolbox teolve unique problems oto make novel
improvements to thealgorithmsimplementable bythe toolbox The fifth chapteputlinesa
structured framework for editing the code ensure that we alinove in the same directian
The sixth chapter outlinggrogram flowfor contributors, though end users need only concern
themselves with the control panel.

Acknowledgements

The seventh chapter is a disclaimer, and the eighth chaptstitscontributorsandprovides
links to their webpages

Appendices

Appendix A defines variables and functions used by tlébtx. Appendix B explains how to
prevent certain errors from occurringAppendix C contains useful MATLAB shortcuts. And
Appendix D contains exarlgs of how to cite the toolbox and/or documentation.

The Documentation Asa Help Menu

Thedocumentation willhopefullyanswer most questions about the toolbaxd how to use it
for novel research The table of contents is clickable by topic and can beigfm of as an
expanded help indexCtrl + F funigonality can be usedo searchthe contents for keywordas
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would be donewithina ! ¢ [ | . Q& .KIif$he tdsirgd®yiais not addressedr its
discussion isound to be insufficientpleaseemailgeorge [at] georgeevers.offgr further
clarification however, please take the time to check this documentation for the answers
your questions

Formats Available

This documentation is distributedith the toolbox in.pdf format since thefree Adobe Reader
optimizes asthetics better tharword processorsbut .doc formatis availabldor thosewho
prefer to highlight while readingOrecle, the new owner of Sun Microsystems and hence also
of the Javdor whichSun foughiMicrosoft to retainownership alsomakesOpen Office; a free
alternative toMicrosoftandits business practicethat runs onWindows, Mac, and Linux
Whilemore basic in functionality and nget integrated with Outlook, it iswgprisinglycapable
and low on bugs$or freeware | highly recommend it to anyone on a budget

Toolbox Compatibility

The Rirticle Swarm OptimizatioResearch Toolbox has been veriftedoe compatible with
MATLAB 200720093 2010aandwith Windows XPiad 7. L isalsothought to be compatible
with other recentMATLAB versions since i@ported error messages have been addressed

Prerequisite Terminology

Definitions in thihapterare not meant to be comprehensive but &ssign basic meaning to
termsusedherein.

Decision Variable

I RSOA&AZ2Y QGFINRIOES Aa 2yS 2F ayeée QGFNARIofSa s
Particle Swarm Optimization Research Toolbox user). The number of decision variables to be
optimized determines the dimensionalityf the optimization problent i.e. the dimensionality

of the hypercube to be searched by the swarm in pursuit of either a global or local minimizer.

Decision Vector

A decision vector is the set of decision variables to be optimized by the decision malksOl
literature, this isan n-dimensional position vector since each position assumed by a particle
represents one candidate solution to the optimization problem.

Control Panel

TheParticle Swarm Optimization Research Toolewalved over the course of ésiswhile
combatingthe premature convergence problem pérticle swarm optimizationRS(Q. Rather
than hardcoding changeto test new ideasvariableswere createdvhose valuesire set within
in the control panel.lt is essential that a research toalkbgive the user a considerable degree
of flexibility by which to test new ideagjhichis what theextensivecontrol panel strives to do.
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Switches

Rather than maintaining different codes for differarariations of the PSO algorithiswitches
were createdn the control panel by which tactivateand de-activatevariousfunctionalities
Switchesare logical variablesccupyng one byte of memory rather than the usual eighites

and theycheck quickly and efficiently duringrogram executiorsince no comutation is

required. 2 NJ S E | Oh®ffSest ¢ SP I t ddi Kifh8rswitehOnOff_Ibestn the

control panelhas been activated @ & S G A y 3 éhutit evatuatésito® B e & m 0
the user has dactivated the switch® & S i G 2yA3 OA Hisqirdcdar thetk is used
within the toolboxto determine whether to implemeni.bestor Gbest PSO

Settings

Aside from switches, whicdére simply active or inactive, the control panel also contagttings
whichstore numerical valuesSane setings storebasic PSQpecificationsuch aswarm size,
inertia weight,acceleration coefficientsand velocity clamping percentage. Otkepntrol
featuressuch aghe numbe of trials to be executedhe numerical outputformat, andthe size
of figures generated.

The most importanparts of the control panel with which to become familiar initiahg:
() The svitches insubsectionsPSO ALGORITHM SELEGMHGRNRPSO dISTORIES TO BE
MAINTAINE®of & S O {i(3) BASICBWITCHES & PSO ALGORITHM GHEECTI
(ii) The kasic PSO settings of secti@2) PARTICLE SWARM ALGORITHM SEER™NISS
(i) The gaphing switches$n subsection(REGPSO & PERAPHING SWITCEES2 ¥ a4 SO0 A2y
5)REGPSO & PERAPHING SWITCHES AND SEETINGS
Theseessentialswill be introduced irchapter dl. A Guided Walk Through@he more familiar
you become with the toolbox, the more settings you \mkhster.

Trial
Each simulation is referred to astaialé ®/hennum_trialsisset tol atop sect y'(2)a

PARTCLE SWARM ALGORITHM SETg ofithe control panelonetrial will be executed
according to the settings specified

Column (Statistics Pertaining to One Set of Trials)

Whennum_trialsis setgreaterthan 1S+ OK G NA I f Qa o6Sad ¥Fdyahied 2y O f
by the Particle Swarm Optimization Research Toolbox to calculate and display the median,

mean, minimum, maximum, and standard deviation. Each trial within this set of trials will use
preciselythe samesettings but eachwill usea uniquelyrepeatablesequence opseude

random numbers.The more trials one conducts, the less effecy’ @ LJ- NIXi A Odzt I NJ (0 NR |
randomnesswill have on thestatistics and the betterthe indicationwill be ofthnel £ 32 NA G KY Qa
overall effectiveness

Table (One or More Colum ns)

The table feature is only available in the full version of the Particle Swarm Optimization
Research Toolbox, so this discussion cagkgpedby users of the freelemoversion.
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Atable containing multiplecolumns is generated wheavalue such as the swarm size, inertia
weight, velocity clamping peentage, oregrouping factol(i.e.of RegPS(QL]) isautomatically
incrementedper column Displayed atp each table are the basic PSO parameters held
constant across column®isplayed atop each column is the value of the parameter being
incremented. And dsplayed within each column are the statistics generated for the parameter
combination pecific to that set of trials.

Most basic PSO parameters caniberementedacross columnsvithin a table, while the
objective and acceleration coefficientan beincrementedacrossthe tablesthemselves This
programming direction washosento automatically increrant the inertia weight for specific
acceleration coefficients within a table before automatically incrementing thelacaion
coefficientsbetween tables in pursuit of a higljuality, generapurpose PSO parameter
combination such as those presented @hapter Il of thesig2].

AGll 0f S¢ Ol y2 @3 KENR T { B a o Swhar&ach 2cfummiicOrdasitzY y
statisticsproduced bya particular parameter combinatiornf-or examplea table petaining to
acceleration coefficientg, = 2.0,¢ =2.(might contain the statistics produced lyertia

weight w=0.71, in which case¢he next columnwould contain the statistics produced by

w=0.72, and sdorth. When only the objective function is incrementeghchad G | 6 f S¢ G A f
containexactly2 y $oluénre of statistics since no parametarould be incrementedvithin

each table.

l. System Preparation

Setting Virtual Memory Size

Since MATLAB more memoryintensive than the typical Windows program, customizing the
following Windows optiongan improveperformance.

Step 1

® dick Start followed by My Computer,

(i) Press Alt + {v, d} taiew details,

(i)  Leave My Computer open with thetal Sze of your hard driveiside as done at
the bottom left of the figure below

(iv)  Press Windows + R to access the Run dialog box,

(v TeLS aOlfO¢ yR LINBaa 9yiSNE

(vi)  Multiply yourhard driv& (Tétal Szeby 40 (i.e. by 0.04 to find 4%hen by 1,000
to convert from GB to MBasdoneat the topleft of the figure below


http://www.georgeevers.org/publications.htm
http://www.georgeevers.org/thesis.pdf

Do not close My Computer or the calculator until the virtual memory allocation has
been customized below.

Steps2 & 3

If running Windows XPclick

(1) Start,

(2) Control Panel,

(3) System,

(4) Advanced,

(5) (Performance) Settings,

(6) @ ! R 2 dz&si pedfoRmdhcéas shown at the right of the imagdove

(M ClickihYéX odzi R2 y20G Oft2aSsS lye 20KSNJ 6AYyR26
If running Windows 7or Vista the sequence is

(1) Start,

(2) Control Panel,

(3) System and Security,

(4) System,

G)a! RO YyOSR aeadaSy aStdiday3aaég Ay (GKS dzLJISNI f S+

(6) Advanced,

(7) (Performance) Settings,

®)a! R2dza i ¥ 2 NJ éaS shown lai$he Fght dHe yn@gove

@8/ tAO0] dhYés o6dzi R2 y2i O0ft2aS lye 2GKSNJ gAY

While still in the Performance Option<lick the Advanced talbwhich is highlighted at the right
of the figure below and tangethe virtual memory size to be the greater: of
0] Three times thesizeRecommendecdhear the bottom of the window
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