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Simple GA

 

1. Initialize 1’000 NNs            ~4M weights
                                                       (Atari)

2. Evaluate

3. Select best 2% as parents

4. Generate 1’000 offspring
•  Copy a parent

•  Add noise ~ N(0, σ2)

Simplified; see https://arxiv.org/abs/1712.06567 (Such et al., 2018)

https://arxiv.org/abs/1712.06567


  

Evolution Strategy

Intro: http://blog.otoro.net/2017/10/29/visual-evolution-strategies/

Update distribution (not individuals)

1. Generate Random Samples
    e.g. θi ~ N(μ, Σ)

2. Evaluate

3. Update Random Mechanism
    e.g. μ and Σ of best 25%

http://blog.otoro.net/2017/10/29/visual-evolution-strategies/


https://arxiv.org/abs/1604.00772


https://arxiv.org/abs/1604.00772


https://en.wikipedia.org/wiki/CMA-ES


  

CMA-ES

"extremely successful solving problems
  in low to medium dimension"
                                         (Salimans, 2017)

● Almost parameter-free (for user)
● Fast on black-box benchmarks

● when no (good) gradient is available

Quote: https://arxiv.org/abs/1703.03864 (Salimans et al., 2017)

https://arxiv.org/abs/1703.03864




  

Summary

CMA-ES
● Easy to use
● Continous only
● Small/medium size

(< 5’000 params)

Alternatives
● Cross-Entropy 

Method
● Genetic Algorithms 
● Anything more 

specific (e.g. using 
analytical gradient)
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