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Abstract

Applications such as digital twins, urban planning, and facility management use spatial data consisting of

geometric coordinates and additional non-spatial attributes. Traditional spatial indexes search for geometric coordinates,

requiring a separate filtering process for non-spatial attributes. This paper proposes NR*-tree(Non-spatial and Spatial

Region Star Tree), integrating non-spatial attributes into a spatial index to eliminate the filtering step and enhance

search efficiency. Numerical non-spatial attributes extend the dimensions of MBRs(Minimum Bounding Rectangles) to

store ranges, while categorical non-spatial attributes
Experiments show that the NR*-tree reduces search

store single values in MBRs for filtering at leaf nodes.
time by up to 86.8% compared to the conventional R*-tree

(Region Star Tree). Including the length of the major axis in MBRs during searches enhances map readability and

further improves search performance.
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Table 1. Experimental results for search time (ms)

query length Re-tree proposed NR+tree
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32,000m 929.236 122,929
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Fig. 2. Performance evaluation graph
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