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A Multi-objective Efficient Search Method for Robots Based
on Commonsense Reasoning and Linear Temporal Logic
Planning
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Abstract

Efficient multi-objective search in environments with partial information is a significant challenge in the field of robotics, with the
core constraint being that the environment only provides basic information such as landmark names and locations. Existing search
algorithms have obvious limitations: they fail to fully utilize environmental information and have low search efficiency in multi-
objective scenarios. To address this, this paper proposes a multi-objective reactive search framework based on commonsense
reasoning, with the COMET reasoning model at its core. By inferring the spatial co-occurrence probability of targets and known
landmarks and combining it with state constraints of Linear Temporal Logic (LTL), an efficient multi-objective search algorithm with
dynamic correction capabilities is constructed. Extensive simulation experiments have verified that the integration of commonsense
reasoning and LTL planning can significantly improve the efficiency of multi-objective search, providing an effective solution to the
robot search problem in complex environments.
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