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Motivation

= Sample efficiency for high-dimensional inputs is an important challenge in reinforcement learning.

 Model-based reinforcement learning is one approach to improve sample efficiency.

= State of the art model-free methods for pixel inputs use data augmentations and self-supervised learning.
= Idea

o Apply data augmentation and self-supervised learning over Dreamer (v2), a model-based reinforcement learning
algorithm.

o Test the efficacy of data augmentations for generalization to distracting backgrounds.

Our Approach Data Augmentation approaches

Dreamer World Model Architecture We augment all the observations in an episode consistently.

= Color Augment: Augmenting the brightness, contrast, adding
color jitter, etc.

‘ encode images
' compute states

predict rewards

' reconstruction

. = RandShift Augment: Translate the image by 4 pixels with
padding using pixels at the border
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= Requires more experimentation with hyperparameter tuning to

evaluate the approaches thoroughly.

Experimental Results Distracting Control: DMControl with color and background

= We out-perform model-free methods on 2 out of 3 tested distractors

environments in dmcontrol100k benchmarks.

= Colour Augmentation proves robust to changes in the oot B ¢
background for distracting control suite. It also has good gains
to sample efficiency on two normal setting.

Left: no distractors  Right: background

= "Finger, Spin" environment is challenging for the world model in and color distractors

all the settings requiring further investigation.
= The batch size is an important hyperparameter for sample
efficiency in dreamer with augmentation.
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Code: github.com/sai-prasanna/dreamer_augment Results: bit.ly/3BGen6c



