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Abstract. Starting from OCCT6.8.0 will include one more algorithm for solving global optimization
problems. Its development has been triggered by insufficient performance and robustness of existing
algorithm of minimization of curve-surface distance in Extrema package. The PSO, Algorithms in this
family are stochastic, and this feature can be perceived as opposite to robustness. However, we found
it was not only much faster than original deterministic one, but also more robust in complex
real-world situations. In particular, it has been able to find solution in situations like tangential or
degenerated geometries where deterministic algorithms work poor and require extensive
oversampling for robust results. The paper mainly focus on the usage and applications of the PSO
algorithm.
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2. PSO Usage
N T RERER RIPERE S AaE 1, OpenCASCADE 5\ T 2 AEfk i %32 PSO (Particle Swarm
Optimization) , FH=HIZEN math_PSO, HIEFHRIRMZMIT:
class math PSO
{

public:

VEs:
* Constructor.
*
* @param theFunc defines the objective function. It should exist during all lifetime
of class instance
% @param theLowBorder defines lower border of search space.
* @param theUppBorder defines upper border of search space.
* @param theSteps defines steps of regular grid, used for particle generation
This parameter used to define stop condition (TerminalVelocity)
* @param theNbParticles defines number of particles.
* @param theNbIter defines maximum number of iterations
*/
Standard EXPORT math PSO(math MultipleVarFunction* theFunc,
const math_Vector& theLowBorder,
const math Vector& theUppBorder,
const math Vector& theSteps,
const Standard Integer theNbParticles = 32,
const Standard Integer theNbIter = 100);

//! Perform computations, particles array is constructed inside of this function.
Standard EXPORT void Perform(const math Vector& theSteps,

Standard Real& theValue,

math Vector& theOutPnt,

const Standard Integer theNbIter = 100);

//! Perform computations with given particles array

Standard EXPORT void Perform(math PSOParticlesPool& theParticles,
Standard Integer theNbParticles,
Standard Real& theValue,
math Vector& theOutPnt,
const Standard Integer theNbIter = 100);

private:

void performPSOWithGivenParticles(math PSOParticlesPool& theParticles,
Standard Integer theNbParticles,
Standard_Real& theValue,
math Vector& theOutPnt,
const Standard Integer theNbIter = 100);

math MultipleVarFunction *myFunc;

math Vector myLowBorder; // Lower border.

math Vector myUppBorder; // Upper border.

math Vector mySteps; // steps used in PSO algorithm.
Standard_Integer myN; // Dimension count

Standard Integer myNbParticles; // Particles number.



Standard Integer myNblter;
}
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Permission is hereby granted, free of charge, to any person obtaining a
copy

of this software and associated documentation files(the "Software"), to
deal

in the Software without restriction, including without limitation the
rights

to use, copy, modify, merge, publish, distribute, sublicense, and / or
sell

copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions

The above copyright notice and this permission notice shall be included
in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
OR

IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.IN NO EVENT SHALL
THE

AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM,

OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
IN THE

SOFTWARE .

*/

// NOTE

/] —===

// Tool: Visual Studio 2013 & OpenCASCADE7.1.0
// Date: 2017-04-18 20:52

#include <math PSO.hxx>

#fpragma comment (lib, "TKernel.lib")
#pragma comment (1ib, "TKMath.lib")

// define function:
// £(x) = x1 - x2 + 2x1"2 + 2x1x2 + x2"2
class TestFunction : public math MultipleVarFunction
{
public:
virtual Standard Integer NbVariables() const
{

return ;

}



virtual Standard Boolean Value(const math Vector& X, Standard Realé

F)

{

Fo=X(1) - x(2) + *X(1) * xX(1) + *X(L) *F X(2) + X(2) *

X(2);

} .

return Standard True;

’

void test ()

{

}

TestFunction aFunction;

math Vector aLowerBorder(l, aFunction.NbVariables()):;
math Vector aUpperBorder(l, aFunction.NbVariables()):

math Vector aSteps(l, aFunction.NbVariables()):;

aLowerBorder (1) = - ;
aLowerBorder (2) = - ;

aUpperBorder (1) = ;
aUpperBorder (2) = ;
aSteps (1) = ;

aSteps (2) = ;

Standard Real aValue = ;

math Vector aOutput(l, aFunction.NbVariables()):

math PSO aPso(&aFunction, alowerBorder, aUpperBorder, aSteps);

aPso.Perform(aSteps, aValue, aOutput);

std::cout << "Minimum value: " << aValue << " at
" << alutput (?2) << ")" << std::endl;

int main(int argc, char* argvl[])

{

test () ;

return 0O;

}
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3.Applications
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4.Conclusion
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