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Design of Multiplierless 2-D State Space Digital Filters
Based on Particle Swarm Optimization
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ABSTRACT

This paper presents an efficient design method of multiplierless 2-D state space digital filter based on a particle swarm optimization(PSO)
algorithm. The design task is reformulated as a constrained minimization problem and is solved by our newly developed PSO algorithm. To
ensure the stability of the designed 2-D state space digital filters, a stability strategy is embedded in the basic PSO algorithm. The superiority
of the proposed method is demonstrated by several experiments. The results show that the approximation error and roundoff noise of the
resultant filters are better than those of the digital filters which designed by recently published filter design methods. In addition, the designed
filters with power-of-two coefficients have only about 1/4 computational burden of the 2-D digital filters designed in the 2’s complement
binary representation.
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