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Abstract: The mutation step-size control for monogenic-mutation-based evolution strategies(ES) is investigated. After
analyzing the relation between the step-size and the progress rate, we propose a step-size control scheme for the monogenic-
mutation-based ES. By transversal simulations, the adaptabilities of the hologenetic mutation operator and the monogenic
mutation operator to the mutation step-size are analyzed by comparisons. Through simulation, it is shown that the mono-
genic mutation with a large mutation step-size may have a promising convergence-rate over a large varying range. This
shows that the single-gene mutation is robust against the variation of mutation step-size. By analyzing the global conver-
gence, we introduce a uniform mutation operator as an accessory operator to improve the global convergence performance.
Thus, a new evolution strategy (u + A + «) — ES is established by combining the monogenic mutation Gauss mutation
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and the uniform mutation. Finally, simulation results are given to demonstrate the effectiveness of the algorithm.
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Fig.3 -0 of single-gene mutation and all-gene mutation
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Table 1 Statistics of convergence

(2+8) —ES  (24+8+42)—ES
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1 0 50 0 50

2 50 50 50 50

3 0 48 0 50

4 0 0 0 50

5 0 0 0 50

6 0 38 0 50
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6 %51 (Conclusions)
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