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Abstract 

Swarm intelligence is well-known to enjoy fast convergence towards optimum. 
Recently, the Swarm Intelligence Based (SIB) method was proposed to deal with 
discrete optimization problems in mathematics and statistics. Whether it was 
the traditional framework or the augmented version, the initialization of the 
particles were always done randomly. In this work, we introduced a smart 
initialization procedure to improve the computational efficiency of the SIB 
method. We demonstrated the use of the SIB method, initialized by both the 
uniform pool (standard procedure) and the MCMC pool (smart initialization), on 
the search of optimal minimum energy designs, which were a new class of 
designs for computer experiments that considered uneven or functional 
gradients on the search domain. We compared two initialization approaches and 
showed that the SIB method with smart initialization could save much 
experimental resources and obtain better optimal solutions within equivalent 
number of iterations or time. 
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