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Abstract: With the development of underground exploration towards deep, large, and unmanned, mobile robots
have become crucial in underground detection and rescue. As the basis of mobile robots, simultaneous localization and map-
ping (SLAM) provides reliable support for its autonomous navigation and obstacle avoidance. Due to the sensors degrada-
tion, the constrained computing resources, and the limited sensing range and serious cumulative drift of mobile robots in
large-scale underground environments, a robots-edge collaborative SLAM (Re-CoSLAM) method via ultra-wideband (UWB)
tightly-coupled is proposed. Based on the edge assisted multi-modal SLAM framework, Re-CoSLAM designs a UWB tight-
ly-coupled absolute pose estimation method based on the error state Kalman filter to improve absolute localization perfor-
mance. Combined with the UWB absolute localization, a scaling up multi-agent collaborative SLAM framework and a adap-
tive transmission mechanism are further established. To ensure global consistency, Re-CoSLAM proposes a joint pose

graph optimization algorithm with UWB relative range constraints between the multiple agents. Besides, considering the
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constrained computing resources of the edge server, a task scheduling strategy based on request priority is devised to reduce
queuing latency and improve tracking accuracy. In this paper, Re-CoSLAM is fully deployed on three mobile robots
equipped with NVIDIA on-board computers and an edge server, and extensive experiments and evaluations are performed
in the indoor corridor, underground garage and underground tunnel scenarios. The results indicate that Re-CoSLAM can

achieve an absolute localization accuracy of 7.3 cm and a speed of 13 Frames Per Second in various scenarios, with localiza-

tion errors reduced by more than 50% compared to existing solutions.
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