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Abstract: Traditional adaptive genetic algorithm (AGA) has higher convergence speed, but it still easily gets stuck at
a local optimum. A novel algorithm called cloud-based adaptive genetic algorithm (CAGA) is introduced, which is based
on cloud model with the properties of randomness and stable tendency. In the CAGA, the probabilities of crossover and
mutation, p. and p,,, are adaptively varied depending on X -conditional cloud generator. In X -conditional cloud generator,
the average fitness of the current population is used as expected value Ex, and entropy En is specified based on the
“3En” rule of cloud model. CAGA can improve its convergence capacity because of the stable tendency of cloud model.
Meanwhile, it can remarkably avoid a local minimum using the randomness of cloud model to maintain diversity in the
population. Finally, the performance of the CAGA is compared with that of the standard GA (SGA) and AGA in optimizing
several nontrivial multimodal functions with varying degrees of complexity. In all cases studied, CAGA is greatly superior
to SGA and AGA in terms of robustness and efficiency.
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2  =# ¥ (Cloud theory)
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Fig. 1 Three digital characteristics of a normal cloud
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3 = H & M 44 5 15 (Cloud-based adaptive
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Fig. 2 Illustration of the pc and pm
4 S5 ¥ (Parameter analysis)
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5 PEBEMR (Performance evaluation)
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5.2 SZ¥ 2 #(Experimental parameters)
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Table 1 Comparisons of the performances
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SGA AGA CAGA SGA AGA CAGA SGA AGA CAGA SGA AGA CAGA
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Fig. 3 Average fitness values for F'1

Fig.4 Average fitness values for F2
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Fig.5 Average fitness values for F'3

5.3 PEHES T (Performance analysis)
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