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Hierarchical Semantic Modeling of Environments
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This study developed a foundational technology for robots to understand
their surrounding environments geometrically and semantically, facilitating flexible decision
making. The core of this technology is an image recognition algorithm based on conceptual
hierarchies, which allows the construction of 3D environment maps that encompass various levels of
semantic information. To evaluate the performance of semantic modeling, a new benchmark dataset was
constructed, which combines real-world dynamic elements and static environments, enabling analysis
in dynamic contexts. Furthermore, to address the issue of data bloat caused by increasing semantic
information, this study developed a method for efficiently compressing both the geometric and
semantic data of objects.
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