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Natural Computing Method Based on LLE Dimension Reduction

Abstract

Abstract: In the natural computing method, the appearance of high-dimensional problem can make some
existing optimization algorithms avoid falling into local optimum, but it makes the performance of the
algorithm worse and the running time longer. On the basis of traditional natural calculation method, a
natural calculation method based on LLE(Local Linear Embedding) algorithm is proposed, which analyzes
the value of neighbor particle k and dimension d, and makes the algorithm get better optimization effect
after dimension reduction. In the process, a small bias s is added to the data after dimension reduction to
increase the diversity of the population. The strategy is applied to PSO and GA respectively, and its
performance is verified by using classical test function and four mainstream algorithms for dimension
optimization. The experimental results show that the improved algorithm has obvious improvement in
solving accuracy and convergence speed.
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Abstract: In the natural computing method, the appearance of high-dimensional problem can make some
existing optimization algorithms avoid falling into local optimum, but it makes the performance of the
algorithm worse and the running time longer. On the basis of traditional natural calculation method, «
natural calculation method based on LLE(Local Linear Embedding) algorithm is proposed, which
analyzes the value of neighbor particle k and dimension d, and makes the algorithm get better
optimization effect after dimension reduction. In the process, a small bias s is added to the data after
dimension reduction to increase the diversity of the population. The strategy is applied to PSO and GA
respectively, and its performance is verified by using classical test function and four mainstream
algorithms for dimension optimization. The experimental results show that the improved algorithm has
obvious improvement in solving accuracy and convergence speed.
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Tab. 4 Optimal value experimental comparison results of each algorithm

HILAR F F, Fs F Fy Fio
DMS-CC 13.2 5.88¢+05 1.60e+14 2.30e+06 2.20e+04 2.00e+11
SLPSO 4.78¢-14 3.82¢+06 1.90e+14 5.15e+09 9.42¢+06 -
DMS-PSO 1.66e+01 1.14e+08 4.36e+07 1.68e+09 9.23e+04 4.51e+10
CSO 2.43e-09 3.71e+06 4.61e+14 3.25e+09 9.68¢+06 2.13e+11
LLEPSO 0.012 3 9.451 1e-11 0.230 4 15.485 0 8.824 4e-04  2.676 8e+03
LLEGA 0.013 1 2.249 1e-12 0.050 1 0.2278 0.011 8 2.395 1e+03

£S5 NNSOR, HEREX R

Tab. 5 N=50, algorithm optimal value comparision results

BV ARR F F, Fs Fe F;
CSO 1.43e-19 7.30e+03 6.86e-12 7.80e+03 4.44e-16
LLEPSO 0.0188 19.34 0.2607 13.08 0.0021
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