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A Customizing Method of Digital Maps Based on

User’s Operations and Object’s Appearing Patterns

DAISUKE Kitayama, SETsuko Mrvamorof!
and KAZUTOSHI SUMIYAT!

In this paper, we propose a method to enhance digital map interface by re-
flecting users’ intentions with automatically customized visible objects on maps.
The users’ intentions are extracted from the sequences of the users’ map op-

erations (zooming, centering, and panning), and they determine the types of

objectives based on user’s operations and relations of object’s appearing pat-
terns between place names. We define operation chunk mechanism and semantic
relation of geographical object. Operation chunk mechanism is defined as geo-
graphic characteristics, which expresses the meaning of the operation sequences.
Semantic relation of geographical objects is defined as semantic characteristics,
which expresses the meaning of relation between two place names. We also
explain customizing function mechanism combining the operation chunks and
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the semantic relations of geographical objects based on the users’ intentions.
‘We have developed a prototype system based on this method and evaluated the
appropriateness of the above mentioned definitions. The experimental results
show that the customizing function mechanism is defined appropriately, and
that the automatically customized map is sufficiently effective.
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Fig.1 Concept of customizing.
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Table 1 Operation chunks.
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Fig.2 Appearing patterns of geographical objects by LOD control.
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Table 2 Characteristics of region data.
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Table 3 Relations between geographical objects.
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Fig.3 Hierarchical relationship between operation chunks, semantic relations, and customizing

functions.
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Table 4 Types of customizing function.
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Fig.4 Searching-wide area.
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Fig.5 Narrowing-down.
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Fig.6 Panning.
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Fig.7 Confirming current position.
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Fig.8 System architecture.
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Fig.9 Screen image of prototype system.
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Table 5 Example of detected objects’ relation.
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Table 6 Number of detected visible objects.
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gooooo A 23 30 4.4
goooood B 23 26 4.1
10000000000 3.8 4.7
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Table 7 Questionnaire about prototype system.
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Table 8 Precision ratio of customizing function.
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Table 9 Effectiveness of output: Data 1.
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Table 10 Effectiveness of output: Data 2.

oo gooooooooo oooo ooo/oo0o 0000 %0
1 ooooo oooooooooo 7/10 70.0
2 opooood ooooooooo 2/10 20.0
3 0ooooo 0ooOo00ooooo 6/10 60.0
4 ooooo goooooooooooooooooooo 6/10 60.0
5 opooood ooooooooo 5/10 50.0
6 0ooooo OooO0oD0o0O0ooooo 3/10 30.0
7 oooooo gooOo0o0o0oOooOooocoOoooooo 8/10 80.0
8 gooooooooo opoooOoooooo 5/10 50.0
9 0ooooooooo oooooooo 2/10 20.0
011 000000000000000 3
Table 11 Effectiveness of output: Data 3.
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1 goooo gooooooooOoOoOooooooooooa 6/10 60.0
2 oooooo 0ooooo0ooooog 3/10 30.0
3 ooooo ooooooooooooo 8/10 80.0
4 gooooo oooood 7/10 70.0
5 ooooo 0ooo0o0o0O0o0o0ooooo 8/10 80.0
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Table 12 Precision ratio of effectiveness of output.
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