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Black-Box Optimization (Search)
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Stochastic optimization template
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Stochastic optimization template
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A new search problem
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A new search problem
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The update
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The direction
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A Reminder
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A Metric for Probability Distributions

The Fisher information metric is the curvature of the entropy and 
implies an informational difference between probability 
distributions 
The natural gradient                       uses the Fisher information 
metric (the respective inner product)

Among all gradients, the natural gradient is distinguished as being 
invariant under   -re-parametrization and compliant with KL-
divergence (relative entropy, informational difference)

Remark: all previous derivations hold for any gradient and are 
independent of the underlying problem f . 
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The direction
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The update
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Choice of W
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Defining W

Arnold et al 2011. Information-Geometric Optimization Algorithms...



Nikolaus Hansen  INRIA, University Paris-Sud 22

Defining W
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Approximation of     

truncation
selection
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Information-Geometric Optimization Algorithm
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Information-Geometric Optimization Algorithm

 
not covered (but relevant in practice):

● different learning rates for different components of
● low pass filtering over several iteration steps
● the principle is insufficient for step-size control!?
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Discrete case
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Summary
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Current Work
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Furious activity is no substitute for 
understanding. 

                                               Albert Einstein

Questions?

CMA-ES source code: http://www.lri.fr/~hansen/cmaes_inmatlab.html

http://www.lri.fr/~hansen/cmaes_inmatlab.html

