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Abstract-

Deep Reinforcement Learning (DRL) is a powerful framework for solving
complex sequential decision-making problems, particularly in robotic control.
However, its practical deployment is often hindered by the substantial amount of
experience required for learning, which results in high computational and time
costs. In this work, we propose a novel integration of DRL with semantic
knowledge in the form of Knowledge Graph Embeddings (KGESs), aiming to
enhance lear ning efficiency by providing contextual information to the agent. Our
architecture combines KGEs with visual observations, enabling the agent to
exploit environmental knowledge during training. Experimental validation with
robotic manipulators in environments featuring both fixed and randomized
target attributes demonstrates that our method achieves up to 60% reduction in
learning time and improvestask accuracy by approximately 15 per centage points,
without increasing training time or computational complexity. These results
highlight the potential of semantic knowledge to reduce sample complexity and
improve the effectiveness of DRL in robotic applications.
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