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empirical research (my methodology)

what is cGAs K in CMA-ES?

K is considered to be a replacement/analog for population size, 1/K is a learning rate

in Evolution Strategies (ES)

Overview

the optimal standard deviation for sampling is proportional to the parent

number

diversity Is close to divergence

premature diversity loss due to genetic drift happens in noisy landscapes

it’'s always the step-size
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The CMA-ES is an EDA

Input: m € R™; 0 € Ry; A € N>o, usually A > 5, default 4 + |3 logn |

Initialize C =1

While not terminate

r; = m+oy,;, Wwherey, ~N;(0,C) fori=1,...,\ sampling
m < m+ cmoy,,, wherey, =>"" wyu) Y, update mean

C+C+cu >0 W) (wyT — C) update C
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While not terminate
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O 4 0 X exp (2—" (EH/‘\‘}Z%HI)H 1)) update of o

C+C+cu > W) Wyl —C) + e1(p.pl —C)  update C

Not covered: termination, restarts, useful output, search boundaries and encoding,
corrections for: positive definiteness guaranty, p_variance loss, c, and d, for large A Nikolaus Hansen, Inria
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smatplotlib widget
import cma

X, es = cma.fmin2(cma.ff.rosen, 14 x [1],

es.plot();

v/ 2.2s

(5 w,11)-aCMA-ES (mu_w=3.4,w _1=42%) in dimension 14
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