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Short-term Load Forecasting Approach Based on Support Vector Machine with Dynamic
Multi-population Particle Swarm Optimization Algorithm
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Abstract Aiming at the precocious convergence problem of particle swarm optimization algorithm, a dynamic multi-
population particle swarm optimization (DMPSQO) algorithm is presented. In DMPSO algorithm, the notion of species is
used to determine its neighborhood best values and the swarm population is divided into species subpopulations accord-
ing to their similarity. Each of these species subpopulations is built around a dominating individual called the species
seed. At each iteration step, species seeds are identified from the entire population and then adopted as neighborhood
bests for these species groups separately. A strategy for adapti\/;ely changing the species radius based on population di-
versity information is proposed. During iterations, species subpopulations are able to simultaneously optimize toward po-
tentially regions containing multiple optima. A new short-term load forecasting model based on SVM with DMPSO al-
gorithm (DMPSO-SVM) is proposed in which the SVM’s parameters are optimized by DMPSO algorithm and the input
variables of the SVM are determined by fast Fourier transform(FFT). The example of electricity load data from Califor-
nia power market is used to illustrate the proposed DMPSO-SVM approach. The empirical results reveal that the DMP-
SO-SVM approach outperforms the other traditional model.
Keywords Particle swarm optimization, Dynamic multi-population, Species, Support vector machine, L.oad forecasting
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