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Policy transfer learning with appearance errors*

Norinaga Yu

Abstract

Recently, end-to-end reinforcement learning that learns relationship between
image and policy has been drawing much attention. Reinforcement learning in
real world needs a huge cost, so it is desirable to transfer the policy learned
from simulation to the real world. It is difficult to transfer the policy because of
appearance errors between simulation and real world. In this research, we aim to
propose a method of transferring end-to-end policy learned in simulation without
learning in real world. Learning policies to control by features commonly existing
between simulation and real world makes it possible to transfer the policy to real
world without performance degradation. We proposed a framework to transfer a
policy to real world with the features that is robust to these appearance errors.
We proposed two feature extraction criteria, preservation of data variance and
correlation between rewards and features. We extract general purpose features
from images using spatial pyramid matching and extracting common features
in both environments by using transfer component analysis. We generated a
policy which can be transferred to real world by learning a policy in simulation
with extracted features. In the experiment, we confirmed the effectiveness of the

proposed method of feature extraction to preserve the variance of data.
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