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Base_PSO algorithm
To start the PSO, one must define the number of particles to be evaluated in each iteration (), the maximum number of iterations to be performed () and the side constraints for each variable ( and ).
In the algorithm, the particle positions () and velocities (V) are randomly initialized. The positions are evaluated to assess the best position in the swarm (). The particle position is updated according to Equation 1, where  is the candidate position for the variable , particle  and iteration ,  is the velocity used to calculate the new position and  is the previous position of the particle.
	
	(1)


After the initial velocity being randomly determined for starting the procedure, the following velocities ( for ) are calculated resorting to Equation 2.
	
	(2)


where   is the position corresponding to  so far,   is the best position ever achieved by the particle   ,  and  are two random numbers between 0 and 1, ,  (2) and  (2) are acceleration coefficients, and   is the current iteration.  is variable throughout the optimization, according to Equation 3, where  (0.4) and  (0.9) are the final and initial values of  (.
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With the candidate position calculated, the upper and lower bounds of the variables are enforced. In case a given particle goes beyond the established limits, violation rates ( and ) are calculated through Equations 4 and 5, aiming to quantify which bound has the higher surpassing.
	
	(4)

	
	(5)


Then, the new particle position is determined by Equation 6, where w is the maximum violation rate ()).
	
	(6)


When the final iteration is completed, the global optimum of the swarm is considered the global optimum of the problem.
The Base_PSO algorithm is depicted in Figure 1. When used for integer variables, this algorithm resorts to a rounding operation through the traditional rounding operator of the considered software. The constraints were enforced by a penalization of the objective function.
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Figure 1. Particle Swarm Optimization algorithm.
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