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Optimizing stacked filters with mirrored threshold decomposition
using an improved clone selection and PSO algorithm

ZHAO Chun-hui , XIAO Xiao-jun

(College of Information and Communication Engineering, Harbin Engineering University , Harbin 150001 ,China)

Abstract :Stack filters are a class of nonlinear digital filters with siding windows. Their two main proper-
ties are threshold decomposition and stacking. Optimal design of these filters requires optimization of a
postive Boolean function (PBF). Optimization of stacked filters using traditional algorithms is eadly
trapped in alocal optimum. To prevent thisin recent years the bionic clone selection and PSO algorithms
were proposed. The combination of these two algorithms avoids the problem of falling into a local mini-
mum , greatly improving convergence speed and accuracy. Experimental results show that optimally stacked
filters effectively suppress noise while retaining detail s of images and enhancing filtering capability.
Keywor ds:mirrored threshold decomposition; positive Boolean function (PBF) ; stacked filters; clone se-
lection algorithm; Particle swarm optimization (PSO)
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MAE M SE
0. 10 PSO 2 9485 86. 618 3
0.10 Kelong 22511 75 066 3
0.10 PSO Kelong 2 1898 63 7912
Q15 PSO 37454 97. 2551
0.15 Kelong 2 9753 92 7346
0.15 PSO Kelong 25941 82 5847
0. 20 PSO 4. 386 2 137. 2733
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0.20 PSO Kelong 31264 98 3756
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