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A Map Matching Method for Car Navigation
Systems that Predict User Destination

Koicar MivasHITA, ! Tsuromu TERADA, 2
Koner TANAKAT! and SnoJsiro Nisuiof!

In this paper, we propose a new map matching method for car navigation sys-
tems that predict user destination. This car navigation system automatically
predicts user purpose and destination to present various information based on
the predicted purpose without any user interaction. For accurate prediction,
the system requires the route from start position to current position correctly.
Therefore, we propose a dynamic division method that is an enhanced shortest
path algorithm. Our method regards a road map as a network and intersec-
tions as network nodes, and road links between two intersections as network
edges. This method divides trajectory with dynamic interval to avoid the in-
correct matching derived from several patterns of running. In this paper, we

discuss a link scoring method and road dividing method to achieve accurate
map matching. We confirmed the effectiveness of our method by comparing
with conventional map matching method.
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Fig.1 A screenshot of prototype system.
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Fig.2 An example of destination estimation.
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Table 1 An example of driving trajectory.
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Fig.3 Examples of matching error.
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Fig.4 The process of proposed method.
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Table 2 Evaluation result.
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Fig.6 Examples of matching error in simple method.
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Fig.8 Division patterns against matching errors.
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Table 9 Evaluation results.

ooooooo ooo ooo ooo
oooooooooono 80.23 15.25 4.53
oooooo 89.28 3.13 7.59
00000000 o0o0o090 92.03 3.07 4.90
gooooooooooo oro 91.96 3.16 4.88
00000 OooOooooooso 93.58 3.00 3.42
00000 booo0oooo030 93.86 3.22 2.92
o000oo00 oooooo10 93.30 4.00 2.70
O000ooO0O0 Oo0ooomoooOooooo

0000000 O0000me0o0O100 94.06 3.58 2.36
go0ooOo0o0oob0OoO comro0100 94.18 3.51 2.31
O0oooooo0oO0 oomsob0100 94.29 3.49 2.22
00000 bo0o0oo0o0om300100 93.85 3.60 2.54
0000000 DoooomeoOov OO 92.62 3.18 4.19
0000000 ooooomonboos500 93.64 3.29 3.08
00000 bo0ooOoboomeoOo300 93.96 3.38 2.66
000000000 oomeOoobo100 94.06 3.58 2.36
O00oooO0O0O0 oooomoenbooboOoOOo 93.72 3.90 2.38

gooobooboooooboooobooboobooooboooobooboboDo
goooooooooobooooooobooooboooobooboooooobbOooooOoo
000000000000000000000 76%00000000000000000
goboooooooboooboooooobobooobooooooo

gobobooboooooooooooobooooooooooooooooooooonoa
goooboooodboooooooooooobooooooooooocobooooooon
goooooooooboooobooooboooooooooooooooboobobooOoboooooo
goboboobooooooodooooooobooooooboOooooooboOoooboOooDooo
goooobooooooooooooooboooboooooobobooOooooboooboobooboboo
goboocooooobooosostoboooboooobobooooooooooobooooooo
gbobbooboobooooobooboo1boboobOoobOobOOOobOboOobboOoDo
goboooooooboboooooboooooooooboooooOoboOoobOoOoboooDbOboOoo
gbobooboooobooooobooooooobooooobooobOoOooOoboOooboo
gboboooooboosbooobooooooooboooooboooooboboOoobobooDo
gbooobooooooooboooobooobooooooOooOoOoboboooboOooooDo

00ooooooog Vol 50 No. 1 75-86 (Jan. 2009)

010 0O00OO0OO0OO0OO0OOOODOO0OOO0OOO0O0OO000DO
Table 10 Relationship between concordance and max/min threshold.
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Fig.10 Matching result (1).
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Fig.11 Matching result (2).
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Fig.12 Division points.
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Fig. 15 Destination prediction in proposed
method.
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