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PSO ADVANCED with MAXIMUM VELOCITY CONTROL

= BODY

PSQAdvVimax [Cost _, Spec_, it_: 50, Np_: 20, c_: 2, cc_: 2, W_]:=
Modul e [ {CF, Specinen, dim n, NP, cl1, c2, RangeFrom RangeTo, vMax, gBest Val,
gBest Pos, pBest Val , pBest Pos, vfield, pop, fitness, i, j, k, Vmax},
CF = Cost ;
Speci nmen = Spec;
n=it X
NP = Np;
cl=c;
c2 = ccC;
di m= Di nensi ons [Speci nen, 2][[1]];
RangeFrom= Speci nen[[Al |, 2, 111;
RangeTo = Speci nen[[Al |, 2, 2]];
Vmex = WK;
gBest Val = CF[ (RangeTo /2)1;
gBest Pos = RangeTo / 2;
pBest Val = Tabl e [CF[RangeFrom/ 2], {NP}1;
pBest Pos = Tabl e [RangeFrom/ 2, {NP}];
pop = Tabl e [Tabl e[Random[Speci nen[[dim 1]],
{Specimen[[dim 2, 1]], Specinmen[[dim 2, 211}]1, {dim}], {NP}I;

vfield =Tabl e[Tabl e[0, {dim}], {NP}];
Tabl e[

Tabl e[

viield[[j]1] =
viield[[j 1] +clxRandonReal [{0, 1}] = (pBestPos[[j 1] -pop[[j1]) +
c2 » RandonReal [{0, 1}] = (gBestPos -pop[[j1]);

Tabl e[
If[Abs[vfield[[j, k111 > Vmax[[k]], vfield[[j, k1] =Vmax[[k]]1];
, {k, 1, dim 1}

pop[[j 11 =pop[[j1]+vfield[[j]1];

Tabl e[

If [pop[[j, k11 < RangeFrom[[k]] || pop[[j, k11 > RangeTo[[k]],
pop[[j, k1] = RandonReal [{RangeFrom[[k]], RangeTo[[k]]1}11;

, {k, 1, dim 1}];

fitness = CF[pop[[j11];

If[fitness <pBestVal [[j 11,

pBestVal [[j 1] =fitness; pBestPos[[j]1] =pop[[j11];

I f [fitness < gBestVal, gBestVal =fitness; gBestPos =pop[[j]111;

{1, NP 13D
H {IV 11 n’ 1}]1
Ret urn[{gBest Val , gBest Pos}];
I
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» Usage example

= Cost Function definition

Note: Input to function is array of numbers. Output isgte humber.

schwefel [vstup_]: = Mdul e[{pol e, i},
pol e = vst up;
| f [VectorQ[pol e] !'=True, pol e = {pole, 0}1;
Tabl e[
pole[[i]] =-pole[[i]]l*Sin[Sqrt [Abs[pole[[i]]l11], {i, 1, Length[polel}];
Return[Total [pol e]];
]

CF = schwef el ;

= Specimen definition
Note: Specimen format {{ype, {From, To}}}
Speci men = {{Real , {-512, 511}}, {Real, {-512, 511}}};

or (these are equivalent):

Speci men = Tabl e[{Real , {-512, 511}}, {2}1;

= Runningthealgoritm

Format: PSOAdvVmax[Cost function, Specimen, Iterations, Number of particles, c1 , c2,
Vector of max. velocities)
Result format: §Best Value, {gBest Position}}

resul t = PSOAdvVnmex [CF, Speci nen, 100, 40, 2, 2, {51.15, 51.15}]
{-837.95, {420.649, 420.831})

Getting gBest value only

result [[1]]
-837.95

Getting gBest positon only

result[[2]]
{420. 649, 420. 831}
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