CMA-ES SPECIFICATION
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Covariace matrix adaptation evolution - strategy
(CMA-ES) optimization algorithm
Design
optimization
and
artificial
intelligence in general require the application
of optimizaiton algorithms to find extrapolated
responses of a function or pattern. Among the
most popular methods are genetic algorithm
(GA) [1] and differential evolution (DE) [2]. A
more recent algotithm created by Hansen in 2005
called covariance matrix adaptation - evolution
strategy (CMA-ES) [3] has demosntrated superior
performance in many optimization tasks in the
field of structural analysis.

In an inllustratory example, these three
algorithm were applied 20 times in the design
optimization of 96 design variable truss. Figure 1
illustrates the 20 average convergence curve of
GA, DE and CMA-ES.

Fig. 1 - 20 average convergence curve of GA, DE and CMA-ES,
versus number of fitness evaluations (NFE)
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Fast Kriging (FKR), also called Tessellated Partitions
Surface with Kriging (TPS-KR)
Table 1 displays the convergence values
of Figure 1, where is possible to see that beside
the CMA-ES algorithm achieving the best overal
value, it has a faster convergence curve, and also
a very low variance of the achieved response.
algorithm
GA
DE
CMA-ES

average
1.480e+04
1.681e+04
1.466e+04

variance
2.246e+03
3.267e+04
6.966e-25

Tab. 1 - 20 average convergence values of GA, DE and CMA-ES

VMC Consulting offers this algorithm as a
Matlab app. In order to acquire the Matlab app,
contact info@vmc-consulting.net, or call (413)
684-8373.
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