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Abstract  For acquiring the city hierarchical spatial knowledge to be applied in smart location
service on time, a method of extracting city hierarchical landmarks from check-in data according
to their check-in attribute significance is proposed. To overcome the disadvantage of traditional
hierarchical landmarks extracting method of public cognition based on questionnaires, a POI
significance measure model is constructed after analyzing the factors influencing the significances
of POI objects from three vectors which are check-in numbers, check-in users, user impact factor
in check-in data. Then, combined with neighborhood analysis and merge algorithms, the POI
space scope is segmented into Thiessen polygons with Voronoi diagrams iteratively, that is the
hierarchical landmark extracting algorithm based on POI significance and Voronoi diagrams. An
experiment is carried out to compute the significances of the POIs selected from the area of Beijing
City, and the POI in the Thiessen polygon with higher significance than its surroundings are treated
as landmarks in each level at last. The paper confirms the efficiency of the algorithm by comparing
the hierarchical landmarks with real objects and electronic map data, analyzes the spatial phenomenon

and regularity reflected by the hierarchical time-sharing landmarks got from check-in data. This
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can be used to provide hierarchical spatial knowledge of city for personalized intelligent location

service.
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Background

Landmark is a recognizable natural or man-made feature
that stands out from its near environment and is often visible
{from long distance. As one essential element of city, landmark
plays an important role in the domains of travel, traffic, culture,
etc. Extracting landmarks from environment is a grand issue
of spatial cognition and researchers have proposed lots of
ways to extracting hierarchical landmark in the past decades.

LBS rose abruptly in the recent years and have provided
massive check-in data produced by mobile users since the
smart phone comes out. This crowd sourcing check-in data
offers a new possibility for us to extract hierarchical land-

mark. This paper reviewed important achievements made by
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landmark researchers on hierarchical landmark extracting in
recent years. Then a method of extracting city hierarchical
landmarks from check-in data according to their check-in
attribute significances is proposed. Finally, we validate the
effectiveness of this method by experiments and point out the
existential problems of the method.
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