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On Arrangement Methods and Repositioning of M-Sequence Lane Markers

on Highways and Intersections
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highways.
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Fig.8 Performance evaluation of Scheme B using
magnetic markers in highways. (the guaran-

teed maximum error is 5%)
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Fig.9 Performance evaluation of Scheme B using

magnetic markers in highways. (the guaran-
teed maximum error is 10%)
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Fig. 10 Performance evaluation of Scheme C using
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teed maximum error is 5%)
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Fig.11 Performance evaluation of Scheme C using

magnetic markers in highways. (the guaran-
teed maximum error is 10%)
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Fig.12 Performance evaluation of Scheme B using
radio markers in highways. (the guaranteed

maximum error is 5%)
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Fig. 13 Performance evaluation of Scheme B using
radio markers in highways. (the guaranteed

maximum error is 10%)
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Fig.14 The arrangement method of MSLM in
crossroads.
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Fig.15 The arrangement method of MSLM in
6-intersections.
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Fig.16 The arrangement method MSLM in circle.
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Fig. 17 Performance evaluation of Scheme B using
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anteed maximum error is 5%)

o0oooooooooooooooooo MOO
gooo400000000000O0O0O0O0CCOO
oooooo »=2¢8,10,33 000000
gooooooooooooooobooooooon
gobooooooooooooboooooooboon
gobooooooooooooboooooooboon
gooooboooooooooobooooooobooo
gooooboooooooooobooooooobooo
ooooo

4.2 0OO00OO0O0O00OO
oooooos.200ooooooooooooo
oooO0ooOo2000000000MSLMOOOO
0000oo0o0oo0ooo0o0D BoOo MSLM OO
000000oooO0o0o0oooooOo0ooooo co
oooooooooo

4.3 0 OO0

4.3.1 OOO0OOO0OOOOOCOO

0000 BO COOOOOOOOOOOOOOO

7 average —+——
9 average -
33 average x-

0 L 1 L 1 L
20 30 40 50 60 70 80

vehicles’ velocity
() 00000000000O00DODODOO

number of average markers to reposition

N

T

x %
.

-
T

7 average —+——
9 average -
33 average -x

standard deviation to reposition

o

30 40 50 60 70 80
vehicles’ velocity

(pyDODOODOODOOOODO

018 000 10%00000000000000000
gooooo BOOOOO

Fig. 18 Performance evaluation of Scheme B using

N
o

magnetic markers in openroads. (the guar-
anteed maximum error is 10%)

0000000000 20km/h 00 80km/h 00O
0km/h0000000ODO0OOOODOOOOOODO
gbooboooboooboboobooboobo

0000000000000 0U0 1m/sO0OO0O
gbooobooooboooobooboobooboooboaoon
gooooooooooooooboooooooboa
00000D000O0DoOOO0DOoOo 5%00 10%00
goooooa

4.3.2 O000O0OOOOOOOO

000 m=790000000 m=330000
0000000000 BOCOOODDOOOOOOO
gobooooog o0 00b0O0Ooooooooa
gooooood

m=9,33000000000000000000
o0 9330000000000 0m=700000
goooooooooooboooono 2m=1400
gbobooboooboooboboo nOobObQODbDOD

265



00000000000 2005/2 Vol. J88—A No. 2

8 average ——
10 average -
33 average —x-

20 30 40 50 60 70 80
vehicles’ velocity
() D0DO0O00OO0O0DODOOOOOODO

number of average markers to reposition

8 average ——
10 average -—--x---
33 average -

standard deviation to reposition

0 S * e & -
20 30 40 50 60 70 80

vehicles’ velocity
(pyDODOOOODOOOOOO
019 000 s%000000000000000000

gooooBOOOOO
Fig.19 Performance evaluation of Scheme B using

radio markers in openroads. (the guaranteed
maximum error is 5%)
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Fig.20 Performance evaluation of Scheme B using

radio markers in openroads. (the guaranteed
maximum error is 5%)

goooooos.s.3ioooooooooooonoo
2000000000O0C0O0O0O0O0sb10O033000
0o000oo0O0oo0o00ooooMOOO0O0OO00O 400
gooooooosobboooooooooooboa

01900 2000000000000000 BO
gooooooooooooooboooooooboo
ooob0o0o0ooooobooOBOOOOOOO 1900 20
go200000000000000O0O0O0CCOO
0o0o0ooo0o0oo0ooo coooooooo B
gbooobooooooo

5. O 0O O

0000002000 MSLMOOOOOOOOO
gboobooobooobooboobooboooboaon
gbooooooo

gobooobooooboooboboooboooboo
gobooooooooooobo »oooooooo



gooooooooooooooooMOOO0OO0O00O0000000000000004004d

ooooooooooMOOOOoOoOooOOoOooOoo
goooooooo40000000000000O00
gsooooooooooooooonod m=330
MOOOOOOOOMSLMOOOOOOOOOOO
poooooMSLMOOOOOOOOOOOOOOOO
MSLMOOOOOOOOOOOOO0OOO0OoOoooOo
ooooooOoOooooooooMSLMOOOOO
goboooooooooooobooooooobood
gooooooos3sbooooooooooobobood
gbooboooobooboobooooobooobooon
gbooboooboooboooo
0000BOOOODOOO 1m/s0O00OO 10%0
goooboooboboboooooboooooon
50km/h 00 180km/h0000000O00OOOOO
040%0000000 70%000000
gooooooooooooooobooooooon
o000 MSLMOOOOOOOOOOOOOODOOO
goboboooooooood m=90000000
oo0ooooooMOODOOOOOOOOOO 400
goooooooooboobo m=10000000
00o0ooooooMOOOOOO 8oOoOoOooOO
goopooooooom=7,330MOOOOOO
gboooboooobooooobooooobooobooon
goboooooooooooobooooooobood
gboboooooloooooooooooooobod
2000000000000 00O0O0O00O0O0OCOO0
gooooooooooooobooooo
gbooobooobooboobooboboooboooa
gboooboooboooboobooooobooobooon
gbooboobooobooboobooboooobooboobooon
gboooboooboooboobooooobooobooon
ooooo
00o000oooooMSLMOOOOOOOOOO
goooooooooooooooobooboood
goboooooooooooobooooooobood
goboooooooooooobooooooobood
gbooooao
g oooooboobooobobobobobboboood
gobobooooboooobooobobobooobooooobo
g O

[1] DOoO0OOoO0oOooomITsS—o00oooOooooooog
ooo00001997.

[2] DOOOOOODO ITsOOOOO0OO0
http://www.mlit.go.jp/road/ITS/j-html

[3] DOoOO0OO0OO0«“0o000oO00OoOoO0oo0oooOoooo

4]

5]

(6]
(7]

8l

19l

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

(22]

00—00 osOoOo00 17sr 00 00O0ITS2001-10,
July 2001.
gooooo«arsoooooooopITsoooonod
000000000000 pp.1-6, Sept. 2001.

T. Hasegawa, “The 21st century’s road platform “dot
ITS” and its application —During assistance system
and, software ETC, IP application,” Proc. ITSC2002.
pp.392-395, Sept. 2002.
gooooo«rsoooo0ooooooooooo oo
00 01ITS2002-120, March 2003.
gooooo«rsooooooon “eupITsS” —0O0O
0000000 000001TS2003-8, May 2003.
0Oo0 OoOooooooooo«c0oboOoOobooooood
0000000000000 O0000BMvol.J82-B,
no.11, pp.2010-2017, Nov. 1999.

00 bOooooooo«coOOO0OO0000000000
ooooooooooooooooooooooonoo
00 00000ITS2001-24, Sept. 2001,

K. Koike, “Improvement in positioning accuracy of
GPS receiver,” Proc. World Congress 2003, doc3214.
Nov. 2003.
gooooooooo«coo0oo0oo0oobooooon
oob0o0oo0ooooooD 0000BOdvol.J84-B, no.12,
pp.2123-2131, Dec. 2001.

H.S. Cobb, GPS Pseudolites: Theory, Design, and
Applications, Stanford University, 1997.
ooooo«“pPNOOOOOOOOOOOOOOOOOO
00o00—-GpSsOO0OO0O0O0COD OO0OOOITS2000-64,
March 2001.
goooooooooo«PNOOO0OOOOOOOOO
0ooo00@ 2001 00000SA-9-5, March 2001.
oo0ooooooo Oooooo«pPNOOOOOOOOO
gooooboooooooooboooooDbooboonoo
SANE98-7, April 1998.

T. Hasegawa and A. Widodo, “The vehicle position-
ing system by using PN coded magnetic markers and
It’s applications,” Proc. ISITA’98, pp.384-387, Oct.
1998.
0oo0ooooooooo“PNOOOOOOOOOOOO
000000 00000ITS99-41, Dec. 1999.

0 booooooooboo«cboOOoObOOOOOoOoOoOo
pPpNOOOOOOOOOOOCOOOOOOODOOO
0 O0ITS2001-31, Dec. 2001.

0 Oooooooooo+«PNOOOOOOOOOOOO0
Jo0o0ooo0O0o0000000D 000001TS2002-13,
July 2002.

J. Kim and T. Hasegawa, “On re-positioning of the
PN coded magnetic markers in road platform,” Proc.
ITSC2002, pp.259-262, Sept. 2002.

0 ooobooooo«eNODOOOOOOOODOO
gooooooooooooboooooooDO 1O
ITSOO00000000000000O0pp.185-190, Dec.
2002.

0 OOoboooooboo«obo0ooo0o pNCMMOOOO
0000000 00000ITS2002-118, March 2003.

267



00000000000 2005/2 Vol. J88—A No. 2

[23] OD0OOOOODOOOOODOOOOOOY0 70 AHSOO
000 July 2003.

[24) O0DOOO0ODOOOOO O0OO0ODOOOOOOOOOOO0
0 00000000000000000D 1998000
0000000 SAD-5-9, 1998.

[25] Bureu of Transportation Staticstics of USA, “Trans-
portation statistics,” Annual Report, 1999.

[26) OO0OO0O0OOO0 OOOOOOO«“O00OO0O0O0O0O0O0O0O0
0000000000000000000D b 160000
00000000000000000000pp.189-192,
1997.

00016060 1000090 1300000
100200000000

g oo ooooo

1991 00000000000001998
00002001 000000000000
go0o0o0oO0ooO0o0ooooooooa
oooooorrsoooooooooon
ooooooao

ooooo oood

Os60000000000 61000
oooo0oooooooOoooooood
oooo0oooooooOoooooood
000000 v08O00000O0O0O0OO
i. oooooooooooooooooon
oooo0ooooooooooooooo
go0oo0ooOooO0o0oO0oo00o0oO0oOoooO0oo0oooa
goooooocpMAOOOOOO0OOO0OO0O0OO0O0O0O00
gobooooooo0ooO0oooO0oOoooooOooooooo
0ooo0o00O0o00o0OO00000O000000000000
ITSO0000000000000000000O0000G000
gooboooOooooOobooooOoboooooOoooooona
0O20000000000000000000000000
goo0o0000@boOo0o0Ooonoooooo coooao
omooooooooooooooooomoooooonn
IEEED000O000O0D000O0O000000O0000O0000
ooooooao

268



