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Evaluations for Network Structural Algorithms
to Generate Well-formed Map of Wide Area

AKINORI ASAHARA," SHIGERU SHIMADAt and KISHIKO MARUYAMA'

Needs for a traffic information service system that warn about traffic congestion through
mobile devices, are increasing now, and more intelligible map is necessary for the systems.
For these services, methods to generate a well-formed map, which was modified to improve
the intelligibility, were developed. However, preprocesses to simplify detailed network struc-
tures of roads on the map is necessary to generate a well-formed map covering wide area
before the existing methods. Thus, we developed a new algorithm that summarizes the net-
work structure of a detailed road network by merging close roads. Further, we evaluated
these algorithms with measuring complexity and questionnaires for users. From the results of
these evaluations, our method is effective to generate a well-formed map that is better-formed
keeping information of distance on the original map. Finally, the dynamically generation of
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well-formed map which is covering wide area will be available.
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Table 1 Problems of well-formed maps generated in advance.

ooo oooooooon

oooooo

0 1000000000000
goooo

hRE

O 2000000000000
ooo

O 3oo0ooooooooooo
ooooooooo

£yl |

gooobooboooooooooobooboooooon
gooobooobooooooooobocoooooooo
goooobooooooooooooboooboooooo
goooboooooooooooooboooboooooo
goooboooooooooooboooooooo
gooooooooooooooooooobooooo
goooboboooooooboboooooobobDbo
goooboboooooooboboooooobooobo
goooobooooooooooooooooooon
oo
goooooboooooooobooooooooo
goooobooooooooooooooooooo
goooboooooooobooobooooooooo
oooooooci100000000000 10000
gooooboooooooooooboooooooon
gooboooooooooooboooooobooDo
goooobooooooooooooo 200000
goooobooooooobooboobobooooooboobo
goooboboooooooooobooooooooon
gooobobooooooobooboooooooooon
gooobooooobooooooobooboobooobo
goooboooooooboooooooboobooooo
gbooboobobooboboooooobooog 30
gooooboooooobooooooooooooon
gooobooooooooooobooooonoooo
oo0oooooooooooooobbooooooo
gooooboooooboooboooooboboobooDo

00000000D00D00000000000000
000000D00000000D0O00
000D00D000000D00D0000000000
0000000000000 0000WareOODO
0000000000000 0000000000
000000000000000000000Y00
000000000000000000000000
O0O0D0OD0Hosokawa 0O OOO0DO00OODODOO
000000000000000000000000
00090 AgrawalaD0OD00 PDAODOODODODO
000000000000000000000000
0000000000 Rendering Effective Map7) g
0000000000000 00000000000
00D000000000D00000 POIO Point Of
Interest 000 000000000000O00D0O0
000000000000000000000000
000000000000 00D000O0O®?g
0000000000000 0000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0000D0000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000



3070 goooooooo Dec. 2006

goooobooooooooocoooboooooooo
goooboboooooooboobooooboooooo
goooooooooooobooocooooooboon
gobooooboooooooboocoooo

2. 00OobOOoOooobOOoobooooaoon

2.1 000O00O00OO0OO0OD0OO
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oDoooooooootho
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000001(x)0000000
000000000000000000000000
00000000 1(b)0000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
01(c)00000000000000000000
001000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
01(c)000000000000000000000
000000000000000000000000
000000000000000000000000
0Oooooooo

2.2 000O00O0D000O0O0O0OOOOOD
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 000000000000
O0d<edD00D0O0D0O0DODOODOOOOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

OXEMFERE | (OBHHED
i UkZhRE BiERT

01 0Do0000oooooooo

Fig.1 Example of the structural summarization results.
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Fig.2 Flow chart of the process to generate a well-formed

map.
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Table 2 Types of network structural summarization.
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Fig.3 (a) Example for crossing lines. (b) Dummy points
added to eliminate problems.
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points p1 and p2 on circle C. (b) Move point p onto
line L.
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Fig.5 Individual steps for L-L structural summarization.
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Fig.6 Individual steps for structural summarizations.
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Fig.7 Example for a result of network structural summarization.
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Fig.8 Contrast with network structural summarization and without it.
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Fig.11 Samples used for user evaluations.
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Table 3 Averaged score in the questionnaire.
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Table 4 Statistical tests for difference between results.
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Table 5 Examples for results of the questionnaire.
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