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Abstract: To address the issue of point-of-interest (POI) recommendation and efficient location
queries in road networks using multi-objective decision-making techniques, and to overcome the
problem of low query efficiency and usability of traditional multi-objective decision-making techniques in
road network environments due to the large amount of approximate data generated by increasing
data scales, a generalized approximate skyline query (GAA-SQ) algorithm for road networks is
proposed. Approximate sets and independent points are constructed based on POI dimensional
similarity and road network proximity, and pruning strategies tailored to POI characteristics are
designed. The dataset is then reconstructed using approximate sets and independent points.
Based on pruning strategies, POIs that do not affect query results when the query location
changes are filtered out, and an AA-R % -Tree index is built to enhance query efficiency. Finally,
a generalized approximate aggregation domination algorithm is proposed based on the similarity of
POI. By selecting representative points to substitute for the approximate set in Skyline computation,

redundant calculations are reduced and query results are optimized. Ultimately, a Skyline result set
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is obtained that satisfies the approximate and integrated ordering of POI. Theoretical analysis and

experimental results indicate that high efficiency and feasibility are exhibited by the proposed

algorithm for large-scale datasets with substantially similar data. Compared with the Higher-Gsky,

MG-EGsky, and GSSK-A algorithms, the proposed algorithm achieves an average efficiency improvement of

approximately 14 % as data size, query range, and road segments increase, providing faster and

more effective decision support for road network users.

Keywords: road network; Skyline query; multi-objective decision; approximate query; point of

interest recommendation
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