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Abstract: In this paper, we describe a method to send route information in a car navigation system to an autonomous driving
system. There is a growing need to guide drivers by autonomous driving along a route set by car navigation systems. But in case
that the map data of a car navigation system and that of an autonomous driving system are different, the route information should
be converted correctly in spite of the map data differences. We propose a method to improve map to map matching rate of route
conversion by the OpenLR, one of dynamic location referencing methods, and a method to avoid sending incorrect routes by
detecting mismatches between original and converted routes. We implemented the method and evaluated its performance. The
presented result shows feasibility of proposal method on particular map data.
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Figure 2 Example of map data differences.
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Figure 3 Differences between Navi. map and HD map.
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FHETCH B, ek, T—H 2 BIOT—4 31, 22 Hilc
RO L7 L9 IS E IS RN C = 2 @ g X & AN TR 872
SO —F MK E V), —HEREAETEE5
FERIFFEBEOERKEMX THLYTIEL EBZELOND.

£ 3 FHlHHM T — ¥

Table 3 Map data for performance evaluation.

T4 HOHR F—H R T — XA
1 At Bt 2014 4F 12 H
2 Atk C #E 2014 4F 12 H
3 At B #tEH 2010 4% 12 A

HOPH ;AR 35.5831~35.7502, R 139.6247~139.8751 (WGS84)
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AR LT A48 (Version 1.5, revision 2 (2012/1/19
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5.1 DLR O—¥=&E D5 i
F£9, DLR O —HRIZOW TR Lz R &2 R~T. =
a— RBIOF a2— R, 42 SiChR~NERNEEZEELT
F 4ITRT 3O FKTITY, BHERE2 HREMR L TE
1 OFEICE > THEEH L. £ 5ITERZ, 8 1T Z D
RrbREL—FHE (X)) Zrd. @mEEKE —ED
m#FeEd, FRIICEVT—F 2 OBAIT 100%IC7 o7
W, T4 3 OREEITREK T 2% CHEST. K9
ELL Bk erol-fleiiddsd. 7—% 157 —%
2 TRENEL-TEY, KRR, ZEIH D XFEOREK
ERIRER— D DR HREARKEZRIRLI-TOTH-
7o REF XTI D IER O BN R D86 DA LRP %
HA Lz, —REKIZET 5 R—BEoEKR o2
ZRTIDOE )RR MBFAEL.

#* 4 OpenLR #7750
Table 4 Methods for OpenLR improvement.
R i
FEH#ED OpenLR A%
JBYEDN ST DIEREA~ DI A B 2 556 LRP % 1)
HR 2Tz, FREOHA X% §bit ITEK

* 5 GRS R

Table 5 Evaluation results.

%% | WM | X |A|B|C|D|E|F|G|H
i | T 1 87| 13| o o o o] of o
8 2 2 [ 96| 3| of of of of 1] o
3 [100] o] o ol o o o] o
Vatid 1 781 6| 0| 3| 13| 0| 0] 0
3 2 | 79| 4| o] 3] 13] o 1| o
3 84| o] o| 3| 13| o] of o
—f | T—# 1 [100] o] o o o of o] o
LEY 2 2 [100] of of of of of of o
3 |10l o o| of o o of o
T—H 1 84| 0| 10| 6| 0| O] 0| O
3 2 | 86| ol s 6| o] o] of o
3 86| 0| 8| 6| o o of o
—fpE
1.00 1.00
0.80 0.80 - I I
0.60 0.60 -
0.40 0.40
0.20 0.20
0.00 0.00 -+
T—42 T—43

8 DLR O—%#E (R)
Figure 8 Matching rate of DLR (R)).
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Figure 9 Example of incorrect conversion.
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X 10 AR —FHOH)

Figure 10 Example of route mismatch.
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* 617, BMAIZORECERNSH MAHLT, &
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Figure 11  Accuracy rate of route equivalence test (R)).

6 HN—NVOETHER (F—4 3)

Table 6 Execution results of each rule (Data 3).

PSS Jb—Jv FEAT R EfREK R £
iR Rule 2 5 5 0
B T Rule 3 0 0 0
Rule 4 5 3 2
Rule 5 0 0 0
Rule 6 13 13 0
— i Rule 2 8 8 0
B T Rule 3 9 8 1
Rule 4 7 5 2
Rule 5 84 81 3
Rule 6 1 1 0

e R E S A PRI U 7 BEA T I BEAQIE L < CHEIE L7223,
Rule 4 T2 OB RH-oT-. K 12 IHEER-TH%
RY. KOEMIZT—% 1 TORKE, HAXT—4%3 T
ORBEZRLIEDDOTHD. HHPOINTHRLUIZHAIZH L
VWVEIEHR~DAYIE 38 D, Rule 4 12 K - TR BB ~D 5
Iz &PIET T B _E L AR, IHITHMOBERKEHEN D D720
Rule 4 [ZFO#k L 72 AR CIIBTRRER & M T & 97, FERIC
TR B LTV AR AR EHE L.

— B & x5 L7Z3-TIE, Rule 3, Rule4, Rule5
TV 3 H-o72. Rule 3 D 1 DR ORFAMAEK 13
WRT. O[O TR LI L Rl —EEC T —#
30/ —REHHMB, 20— RIEATDIY 7 R2AK,
BHT DY 7B 1 ARTHY il TIERN 280, 200 m &
WOWMICHFEET A0/ — K (ROAROITRT) %
ST DR & LTEIRLTLEY, D5 H&JEE%%
PR U7 i S, R—E L HIE L7=. Rule 4 D 2 hDFRY
%ﬁﬁ%@BAEH%:“Mﬁﬁwﬁﬁzt%ﬁffbt
= DHEEE ST B DTH-o7-. Rule 5D 3 DRV I,
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B 12 CHIZERR Y HS o6 (Rule 4)
Figure 12 Example of misjudge point (Rule 4).
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B 13 CHIERR Y #1806 (Rule 3)
Figure 13 Example of misjudge point (Rule 3).
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BJ 14 CHER Y HEOF (Rule 5)
Figure 14 Example of misjudge point (Rule 5).
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