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Conceptual reinforcement learning for language-assisted tasks

PENG Shaohui® ™ ™", HU Xing" , ZHI Tian"
(" State Key Lab of Processors, Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049)
(™ Cambricon Technologies, Beijing 100080 )
Abstract
Language-assisted tasks are proposed to facilitate the generalization ability of reinforcement learning policy.
The key question is to learn the general representation across different scenarios. Existing studies often implicitly
learn the joint representation, which may include spurious correlation information and consequently compromise pol-
icy’ s generalization performance and training efficiency. To address this issue, a conceptual reinforcement learning
framework ( CRL) is proposed, which exploits the motivation of human cognition that extracts similarits from nu-
merous instances to generate conceptual abstraction, and incorporates a multi-level attention encoder and restricted
loss functions to learn compact and invariant conceptual representation for the policy. Evaluated in challenging lan-
guage-assisted tasks, the results demonstrate that CRL significantly improves the policy’ s training efficiency (up to
70% ) and generalization ability (up to 30% ). Additionally, the conceptual representation also shows better inter-
pretability than other representations.
Key words:deep reinforcement learning ( DRL) , language-assisted reinforcement learning task, text game,

representation learning, mutual information
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