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Automated Map Learning for Car Navigation System
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Takeshi SHIKIMACHI = Shuji NAKAMURA Osamu KANEMATSU Tomokazu KOBAYASHI

This paper presents a newly developed automated-map-update system using the positioning module integrated in
car navigation systems. Regarding the map data revision of car navigation systems, the revision delay period
depends on the type of road for the map-data-revision of uncharted roads including newly constructed roads.
That is, high-class roads, such as freeways or highways, are updated normally within one year. However, some
low-class roads, such as residential roads, take a longer time to be updated. Even if those roads are low class,
sometimes they could be very important for particular users who use them for daily life. Our automated map
update system displays the low-class roads, which are uncharted but actually exist, on the navigation screen
quickly by learning. *1) In some cases, qualities of the newly indicated road shapes can be superior to those of the
commercially released base map database. Furthermore, learned road data can be used for route guidance.

*1) Learning: We defined the learning process of this system as follows:

[1] Detect an un-charted road, drive the uncharted road from the deviating starting point of a charted road to the
merging ending point of another/same charted road and pick up the driving trajectory.

[2] Adjust the shape of the driving trajectory based on the map-editing standard and incorporate it into the data-
base and road network of the map
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1. 1FU&IC M E R OFE I 2 A L 724 R 2R, O
B, #—F»yF—T a3y 254 (DT, V) WSk F L —FIE [FEEEOBEBITER SN
AT OHKITERIETED FH & 2 WD 2 & TR OH 2 w] Ewn @ e o TB Y, EEoEk

EIESRICHES T2 2 EDMREL o TWBHDS, D) AT ABRETO=— A DH 5 b,
FNIFHWH SN L o> TEM SN2 7 — % THEKOH
DENEO survay Oflet  Somietiimnes , Kiiely
BF— 5 % & CHET 25, b5 RIEROES 7 — o e i | s s Rl
) - ol E— T ]
4 7’:”’%.’@&1% Lf%ﬂﬁﬂgL:E%ﬁj—éﬁ(fﬁ§g‘ﬁﬁmfﬁ) R e s |
Intorsection X T
V. Cogs, BmEAIC X TEB SN2 I - ————
ILWEKOT— 725 W) AFE NS F TITIERERN 2
BNPELLEZENDHY, 7TV —Tz N, 7 A

L e m— —
LT e e——

0 20% 400 60N A0h 00N

RO BNEROGE, RRVEREEONM % Fig. 1 Survey result of uncharted roads
Y 5. FRIbRICBI 2 EEHOER R EAIED AHETIE, 20— T 5720137

RIS IE, BaIc X o TIEEF SN B F TICESE BB R ARBE IS DO W TR 5.
MPO10EE L M F — & O EHICH 2 LEE T 5

Babdhb, COWE, BIAMERTH-THHEN 2. MWEEBIR

WCFOBHE AT 22— L o TIE, EELELR FrELEFE R, B E & CHL RN M B
BNDF Tlo THHMIEHRE LTHEF SN2V L BT HLEETDH D, Fig. 22 W T, AEREDH)
WX%Bh. TDX) Ry —AZBIT B FEL—FDER, VEDOBEW: % 33 5. Fig. 21 TEBIL 7246 (O
==X L7 DEEMRTRALET AP, BXF—F Ol T—%

Fig. 112, dLRDF =250 X (GHAAARF E100 kL'CT%ﬁ'tViéh“Cw?Zcb\kTé DX Y,

AN EPND (Portable Navigation Device) 150A) 125 mWa (A) — (C) oLyt s, v T~y F v
LT, FEHMEBERROMT, T—FPI V7 FOWIIZBWT, Hl (B) fHET, HKF—%Ic

% 20124E I TSHE S S5 TG L 2 FIER L8k

—167—



B ST 2l B2 S®BLT %, TS HI L #E AT
C — (B) X )izt &, #i (D) fHEomX
T F I STV B LIRS 5. AR,
MBI E R B2 BT L2BRICHER T — 7 b
s 2 (B) 28T — % EICHOBRT %k
(D) ##MHL, B) — (D) KEOHEEOEFTHERA
LEMT— 5 2EKL, WMKEEHT L. LT, 1§
L2 — 5 L0 T — 5 & A TR
HRBLOBRBENCHHT 222 HNE T 5.

[Staps of road leamng]

}a;nmmammmm

f B: Duviater from the road of the map {Deviation pont)

[ C: Drive-on Tha road that does. not exist in tha map

v

}ummmwwmmtwumm)

v

| E: Diive & the rand an the mag

¥

| Comgplation of inarming wih iwice

Fig. 2 Steps of Road Learning

Fig. 2TClE, LA TEZ Y =V EHNIHHL
7203, BT — & L S OB OB v B,
BRI & AT B DAL 2 BT T A 5A1CD
FHET L. FHBEMICBVWTHFEITRENSE 4k
M7 — & 2l E L TRl S M B R E 223K A 0 B
|, Hlila—F=—X0d s ETHOERKE L.

3. AR LOFRE

31 BE¥FOURYEMRISHE

U S B A B AT L7223 e &I, MUK o B
BRIy F U 7 LR WEITSY — Uil e 5.
I —HFOHFIZIE & < H@#ES 5 A OB L FEH L
WEHEHRI—HFH LI LB EZOLNLD, REERET
AR 7 — 7 ICEB L LTSN RETIER
WEBERINT 2 L&, AERIBEERT L. AE
el U7l 2 P B8k 5 2 & &, My L ER
T5. F7z, MIETAREERERIBL LW L &R
el & EFT 5.

ARAE A L, B A S BEEN % 5 B R
RRENT L%, EBEOZEBIN L Re D ENE R L,
RO —FICREE G 2LV RAIIPEL) B, L
72035 T, MEEONEIIEELEBT S ETARTX
L b,

Falx, UToX) IRl BRPEERzERL,

—168—

TV —=F 7= ANVLEx— Vol 18 2013

HAEfE % b7z, Mg, M3 _ERoERK <
Z— YRATHT B FEBITHRIE L7283 5 — Y B E]
B CHEMEI%LL b, B =d, FEEITHRI L 72E
Fo8y — BUTHR LTl L7238 —  JoE]
HTHEME5%UT & L7z, ORI AERE)S 2 —
FICRRMEINL L LD ICHFESNLZBY 2 BELTE
D, EHLICBWTHE L AR LZBETH L.
MHEOFE 2R 5720, IR TS 2%
PHERMIH 70 7 5 A% MARAPZHEER 2 HBR L
ToH 2 HEf L, BM RS A N—1C X B PEROES
& — il % i L7z, ZOMMICHIE L7z 7— 5 % i
B, $EEFL 728 % Fig. 8IZRT. ORI S5 H
5 X, BEADPEERDE3%E EDOTEY, Zhb
BEEHEENOETRUY — VI ELZLDTH -
7o. L7eho T, EEA~oRIS)EHE LTid, g
i - UY — YO RPIRELE L 2o 7z,

y D Culde sac (small closad circle road)

% . D Driveway loa private busding
N % O Peripheral road of a bullding
Gao through & parking lot

| Turm the angine off at 8 parking kot
———0 U, Ketum

auSEBﬁSSGEE"i‘

Road Naon-road

Fig. 3 Field Test Result of Detected Type of Road

3.2 BEY AT LADHSE

REEREIE, MEOFETF =2 a VY AT AICHLT
BREBIT 212H 720, YATLANDOEELZR/NRE
% X IR BT 2 HEE Lz, BARICIE,
N—FTx2T7OEHREZ LBV L, REMXYF7F >
ADUEE R LMD A VT F v Ak ERRR DRV
DIZHH 7 + —< v POIREZIEL BV L, BFEO
BT — 5 L OBEEEZRD, BXEST 5%
R REEHE - BBERAN R EO LT ) =Y a v
NOWEEBIMATY 7 by 27 OMEEHERT S
CERFEITONS.

4. BEANORYHEH

41 BREJICHTHEHEHL
AFEFIIHT A AL LT, AERIEAE 7
ANEY VT BRI,

- AEWREO7 VS ) VT

> WHOBEHLOWRR) T 7—5 2FH LT,



BEH N OEATZ AL, AEMRBE LTFEH
L7,

> MK RZFET L5500 LT, F-—Hric2m
Mot U 72 AT B IR 0 — 3k 2 O FE i % 179 .
WEIE, BEHSN T OETIIREIR A4 < [ —
b nwEBEL, WEIZERYT— ¥ »3 ik
W TOEE % Bilk 3 5. Fig. 4283 585
HLLARVEEOBIZRT.

> BEHBINTHRA LR T VEMZEE) (R, ACC
off) ML, ANEMME LTHE L.

> UZ—ViEfT7—2 2WaL, Mlzpilkd5.

> XYTRYF UV ITOMENS LEMMRT T 246
i, EEEERET AHMSIEL e TE R
WIRES DB B 720, KRB E T 5.

BEHI N TOEITICN T 288 2522 ICPilkT 5 2
LIITE R, AEBMO7 4 v v 7 TR
LENZWEEERITTTHLUTOY A3 W % i
A SR L.
CRREERNIHTT 5 A8 AL
> EARMICIIHEBIC L ) 22— EREZ DR
HETE T, T—FHREC L2 FEER T —
7 OFIBREREEERL, 2o ¥R L
7B ERT AL »HTE L L HI12T 5.

> FHLEBREFELRBERNIICT CH
- HHCHFELEREAHLTVWL IR
WL, PR LBROERAME> TV B
B H D2 L2 —FIEAERLMRT.
BLAEHICOWTIE, FEERCET L2
DHEWITHEEE L, —HBiToEE%H L7
B2, WET 2RHEENERIET 5.

Detected road A
“ Detected road B.
— T — =
TN \
R A
. _,./?_‘\ Ill lll. — e 'I'I {I
ol - o
- L
Rt g (i
- 4 N
| (o s=—=u! | 1T\
= L b e \ “
h | = |\
Casa 1: Case 2
‘Road A-and B ks notsame (not to leam) Road A and B is same. (o leam)

Fig. 4 Prevention of unnecessary learning in parking lots.
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Fig. 7 Network Connection of Learned Roads
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Fig. 8 Simulation Test Process
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Table 1 Road Types used in the Simulation Test and
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