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Abstract Abstract:
Maintaining up-to—date environmental models from initial deployment through long-term autonomy in service is critical
Suthos for applications like navigation and task planning. To address the challenges of persistent monitoring in unknown
Keywords environments, we introduce a Two-Stage monitoring strategy, termed the Semantic-level autonomous Exploration and
T Long-term environment Monitoring (SELM) framework. In the first stage, we introduce a novel semantic exploration
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method to adapt to new environments quickly. Leveraging the semantic information within the incrementally constructed
3D Scene Graph (3DSG), we combine the Next-Best-View (NBV) selection with room semantics, introducing a more
efficient and comprehensive approach for multi-room indoor environment exploration. In addition, the exploration
provides patrol routes, the room distance-connectivity graph, and complete environment initial states for subsequential
monitoring. The monitoring stage aims to persistently patrol to update the world model in the presence of dynamic
changes, including changes in objects' positions. We formulate the long-term monitoring problem as the Partially
Observable Markov Decision Process (POMDP) to cope with the environmental uncertainty. To solve the POMDP, we
propose the Graph Attention Bidirectional long short-term memory Proximal Policy Optimization (GABPPQ) algorithm
for the optimal patrol strategy. The feasibility and effectiveness of the proposed SELM framework are verified through
extensive experiments.
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