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A Model Transformation of Map Representation for Hierarchical SLAM That
Can Be Used for After-earthquake Buildings

WANG Nan':2 MA Shu-Gen'3 LI Bin' WANG Ming-Hui' ZHAO Ming-Yang'

Abstract Because of the unpredictability of destructiveness and distribution of seismic damages in the after-earthquake
buildings, it is difficult to preset an appropriate parameter of partition for a model transformation of map representation
for hierarchical SLAM directly. In this paper, based on the graph partition, we propose a spatial segmentation method to
achieve the model transformation of map representations for the hierarchical SLAM. The information of odometers and
observations of the robot are abstracted as a graph. The generation of nodes is based on the information entropy and
the weight of edges is measured by the environmental similarity. An auxiliary weighted graph and the similarity matrix
are built. The normalized cut strategy is used to divide the graph and an environmental partition is obtained from the
robot’s point-of-view. On the premise of solving the problem of computational complexity increment, the loss of relevant
information is minimized and the consistency of global mapping is ensured. Finally, the feasibility and validity of the
proposed algorithm are verified by simulations and experiments in artificial ruins.
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Fig.1 A hybrid map model of the hierarchical SLAM
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