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Optimal statistical clustering for high dimensional
fault sample using evolution strategies
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Abstract: A clustering algorithm based on Evolution Strategies was proposed to make analysis on high dimensional data of liq
uid rocket engine propulsion system. In order to prevent the solution population from premature convergence, the dynamic fitness
adaptation technique and alksharing function were introduced. An adaptive regulation scheme for evolution control parameters was
specially presented for clustering analysis of high dimensional data. A local clustering deadlock can also be overcome by the deadlock
check and cluster- recombination & collapse strategies. This algorithm was used in the optimal clustering analysis for the 560 data sam-
ples of 14 sorts of common faults, each of 68 dimensions, which were simulated for a liquid rocket engine. In addition, comparison
with fuzzy Kohonen clustering networks ( FKCN) has also been made, based on IRIS data. The simulation results show that the evolu-
tion strategies based on clustering algorithm is superior to other nomr evolutionary clustering algorithms, particularly when the data is of

high dimensions.
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Fig.1 Number of misclassified
fault samples vs generations
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Fig.2 Clustering objective function

J (W, 0) vs generations
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