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Content-based Geographic Information Retrieval
Based on Dynamic Feature Space Using Regional Context

MakoToO P. KaTo, HIROAKI OHSHIMA, !
SaTosHl OyamMa’ and KaTsumr TaNakaT!

We propose a query-by-example geographic object search method for users
that do not know well about the place they are in. Geographic objects, such
as restaurants, are often retrieved using an attribute-based or keyword query.
These methods, however, are difficult to use for users that have little knowl-
edge on the place where they want to search. The proposed query-by-example
method allows users to query by selecting examples in a familiar place for re-
trieving objects in an unfamiliar place. The closest objects to an input are
returned based on a distance metric, which is dynamically determined by the
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selected examples. One of the challenges is to predict an effective distance
metric, which varies for individuals. Our proposed method is used to robustly
estimate the distance metric by amplifying the difference between selected and
non-selected examples. We developed a restaurant search using data obtained
from a Japanese restaurant Web guide to evaluate our method. Experimen-
tal results showed the effectiveness of our method, and that the performance
exceeded a previously proposed method.
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Fig.1 Query-by-example interface for geographic object search. Users can click and select objects

relevant to their search intentions on source map (left). When search button is clicked, objects
on target map (right) are ranked and returned based on those selected as query in source map.
Search results are shown below maps.
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Fig.2 Prediction of distance metric from selected examples in MindReader. The problem is to find

ideal bound and its center, which are illustrated as dotted line and a star.
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Table 2 Search intentions, source maps, and target maps.
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Fig.3 Number of selected examples as query. Fig.4 Number of relevant examples.
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Table 3 Average nDCG, MAP and P@1 for each method. Note that value in a bracket indicates
the standard deviation.

nDCG MAP Pal

MindReader | 0.675 (0.150)  0.340 (0.196)  0.375 (0.490)
Proposed 0.739 (0.134)  0.460 (0.217)  0.500 (0.506)
Cohen’s d 0.456 0.583 0.254

04 DO00O00OO0O0O0O0DOOO0OO0O0OO00O0O00O0O nDCGOMAPOP@1
Table 4 Average nDCG, MAP and P@1 for each method, where examples selected by the first
author were used as a query.

nDCG MAP Pa@l
MindReader | 0.729 (0.135)  0.423 (0.212)  0.525 (0.505)
Proposed 0.765 (0.122)  0.504 (0.208) 0.500 (0.506)
Cohen’s d 0.264 0.383 0.049
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Fig.7 Comparison of nDCG.
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Fig.8 Comparison of nDCG, where examples se-
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