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Motivations
➔ Large observations in robotics and game-playing demand large policies 

in order to classify observations to actions
➔ Evolutionary methods decrease in efficacy as dimensionality increases
➔ SCOPE aims to provide a method to compress inputs while retaining 

essential information for effective learning in large input spaces
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Sparse Cosine Optimized Policy Evolution (SCOPE)

➔ Uses the Discrete Cosine Transform 
(DCT) to convert high-dimensional 
inputs into the frequency domain

➔ Truncates and sparsifies the DCT 
coefficients, reducing input 
dimensionality

➔ Enables evolved policies to handle 
large input spaces with far fewer 
parameters compared to conventional 
solutions
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Effects of Truncating DCT Coefficients

2250 × 2781 100 × 100 25 × 25 
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Effects of Enforcing Sparsity
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Evolution Pipeline
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Atari Learning Environment & Space Invaders

➔ We use the Atari Learning Environment (ALE) as a standardized 
benchmark for evaluating game-playing agents

➔ Space Invaders provides patterns and localized high-frequency inputs
➔ Input frames are 210 x 160 grayscale images, compressed using SCOPE
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Putting it all together…
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Results 

➔ SCOPE reduced input size by 
53%: from 33,600 to 15,625

➔ Best configuration achieved 
scores surpassing OpenAI-ES, 
HyperNEAT, and DQN baselines
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Questions?

Thank You!


