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Route Calculation Method Considering Lane-changing of Vehicles
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Abstract: In order to realize safer and more comfortable driving, we have studied on route calculation func-
tion of car navigation systems. To solve a problem that the car navigation systems often provide users
with routes including difficult lane-changing, we have developed a route calculation method considering lane-
changing of vehicles. In this paper, we propose a method for detecting the route that includes difficult
lane-changing. We analyzed case examples of the problem and clarified the conditions for being problematic
routes. We considered a method to judge whether the route fulfills those conditions or not by using conven-
tional car navigation map data. By prototyping and evaluating our proposed method, we showed effectiveness
of the method that was able to judge whether additional case examples included difficult lane-changing or
not. Further, required contents of car navigation map data for improving detecting accuracy were specified.
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Fig. 1 Definition of lane-changing time.
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Table 1 Case examples of difficult lane-changing.
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Fig. 2 Case example in the vicinity of Yamato City Hall.
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Fig. 3 Case example in the vicinity of Shin-Sakuragaoka IC.
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Fig. 4 Case example in the vicinity of Urawa IC.
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Fig. 5 Case example in the vicinity of Hakozaki JCT.
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Fig. 6 Case example in the vicinity of Kandabashi IC.
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Fig. 7 Conditions for being routes including difficult lane-
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Table 2 Factors that cause difficult lane-changing.
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Fig. 8 Simple lane-changing model.
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b, L—YEREPREEE 25 EHYy - FIIRE S
A BOEAEOFENFIEIIOWTIE, 4%, ERICmT
THFT2LEDN D 5.
5. FFh
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7. L= VEEPNLELRME AL LA, F0oL—r

LHEH (W] 2 [5S] oY ERmPER NI L L1
L7-.

5.1 HMH7ILT) LD (KBRARIEERE)
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ty bE L =%y MIEITNAZHEICH LT,
Bt 7V ) A n % T THEE] $7203 [55] o245
ERAT-THER AR 3 \IRT. K (precision) 1 58%,
TR (recall) 13 100%TH D, F-measure i3 73% & 19
FERE o7,

EBICZ L - Y EENRETH 2B E (55 LHE
THI LR, POERICL — YETEPHEETDH B #EH
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— /T, EBIE L — VEHEFRLSTH LM% [
EHIET BRI 3T R £ C R e hiz7-0, ERMIZ
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R 3 WMHT I T) XL O GBIIEEE)

Table 3 Evaluation result (without considering traffic flow).
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5.2 BH7ILIT) XLOFE (XBRFERE)
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FNLEM 12 FHOAFZEEE 1R -1 L—rdH72)
I L 7ol &SP RATIEEE D S SBEE A R 7. Y
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GO & LR . 2ElEEE, Ao KIS %
1fs] & L TR 72, HIBREREZ, Hov 72861 O BEERE %
0.7 L LTRD, Dl X )12 LCRed 7135 8 [ i g
L HEEO KRNI L B HE R T (RS ] LHES
N7ZHEIZOWTIE, S50 — VBT |ZHER S X
LHERIT o7, 2MEHE AT o 7RERE R 4 1TRT. K
FE (precision) ¥ 49%, FILHE (recall) 13 100%TH Y,
F-measure 1% 66% &\ ) #ER & 7o 7.

REHEEE L WA [B5] CELHETET
WL B0 9 B 17 A TRk LHe s, @it
W2 5EVIERTHo72. IS 17T HOHEIZ &~
HIEE TORMEDE 2km] 2 BA2bObEINTH
D, ZEESS CHEMBES SR, EREIZIEL—

x4 BT VT) X LOFMKER CSBRREE)

Table 4 Evaluation result (considering traffic flow).

FERR ESA
(positive) R S (negative) [F # (positive) X 5 (negative)
I E A T [K ¥ (positive) 52 37 A IR # (positive) 52 54
7 5 (negative) 0 111 ¥ % (negative) 0 94
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