Joooooogoggn
bbb tgubtgun

oo ool oooot

o0 oo?

oo ool oooot

0000000000000 00000D0D000DO00DO000O00000DO0O (ITS)DO0OooOOOoO
gobooooobooboooboooooboooboboooooboobooboobOoobooboobooobooboboon
goboooobooooobooooboobooboooooboboboobooboobOoboboooDoOobobOoD
gooooooooooboooooooobooooobooooooooboOooooooboOooooooOod
goooooooooooooooooboboOoOoOoOOoOoO0OoOooOooOboOoO0OoOoOObOOoOoOoooObooo
gooooocoooooobooooooooboooooOOoOo0oOoOoOooObOoOoO0OoOoOOobOOoOoOoooObooOoo
goboooobooobooboooobooboobOoboboobOobboobOobbOOobOobbooDOOobboOon
gbooooboooboooboobooooboooobOobooboobobboobOobboobOobobooboOoboboOoon
gobooooobooooboooboobooooboooooboooboooobobooobooboobooboboooOoOoDboboon

sobdboobooooboobobobooboonbo

Analysis Model of the Fluctuation of Queue Length at Signals Based on
Vehicle Trajectories

ToMOYUKI TANGE!  AKIHITO HIROMORI!

TAKAAKI UMEDU?

HirRoZUMI YAMAGUCHI!

TERUO HIiGASHINO!

1. Ogoo

00000000000 (Intelligent Transportation Sys-
tems, ITS) 0000000000 0ODOOOOOOOOO
goboboooobboooboooboboboooooo
goboboooobboooooobboboooooo
(Vehicle Information and Communication System, VICS)
000000 0000000000000 00000
gooooobobbooooooobobobbobooooog
gobooboobbooboobooboobboon
00000000000000000000000 [2,3]0
goboobooboooboobuooboobboon
gogoooobobbooooooobobbbbooooog
gogoooobobbooooooobobbbbooooog

1 QOO0 O00o0oOoooooo
Graduate School of Information Science and Technology, Os-
aka University

2 0OooOooooo
Faculty of Economics, Shiga University

oobooooooooooboooooooooobooooon
ooboooooooooooboooooooooobooooon
oooooGepSOOO0OO0OODOOOODOOOOOOOOO
goooooooooooboooooooooobooooo
gobooooobooooooocoooooooooooo
gobooooobooooooocooooooobooooo
goboobooooooooboooooooooboooo
gooooooboooooboocooooooooboooo
ooooooo(oooooooooo)ooooooo
goooboooooooobooooooooooboooo
00 4500000000000000D00O0O0DOOOO
0000o0oo0O0o0o0o “0Cooo0n’0ooooon 6o
gooooooboooooboooooooooboooo
oooooooooooovicsoboooooooooo
goboboooooooooboooooooooooooon
goooooobooooooocooooooooboooon
uboobOoobOooboobOOoobOoobOoOoooao
oboooooboooooboocoooooooooOooo



cbooboooboooooboooooobooooooao
cobobooooooocooooooooboooobooooo
ooooao

goboooooobooooooooobooooooono
coooooooooooboooooobooobooooo
coboboooooooooooooooboooooooo
oooooooo0 1% 0000000000000 0o00
coooooooooooooooooboooooooo
O [780o0000o00o0o0ooouooooooo
coboooooooooobooooooooboooo
00000000000 00000000000Ryan [9]
coboooooooocooboooooooooooooo
coboobooooooooooooooboOooooooo
cooobooooooocoooooOoooboOooooooo
oooooooooooboOooooooooooooooon
cobooboooooocoobooooooboOooobooooo
coooao

gobooooobooooooooooboooooooo
cobooboooooocooobooooooboboOoobooooo
coooboooooocoooboooooobooobooooo
coboobobooooooooboooooooooobooooo
cobooboooooocoobooooooboOooobooooo
cobooboboooooooobooooooboooobooooo
cooboboooooocooboooooooOooooooo
coobooooobooooooOoooboboOooobooooo
cobooooooooooboocoooooOoobooooo
coobOooooooooobooOoooooOooobooooo
coooOooobooocooboooooooooboooo
tobooooooooooobOoOoocooobOooboooa
coooOooooooooboocooooboocOoobooooo
coooboooooocoobooOoOoooocOoobooooo
coooOboooooocoooooooobooboooobooooo
coboooooooocooooooooOobooobooooo
ooooooooocooboooo

ooooooooooooOOO0O000000004 Vis-
sim (100 0000000000000 0O0O00O0O0OO
cooobooooooooboooooobocooobooooo
cooooooooocoobooooooOoboooobooooo
cobooooooboocooobooooooboboooobooooo
cooooooooooocooooooooooond 200
coooooooo3oooocoooooooboooon
ooooooo

2. 0D0OOO0

goboooooobooooboooooboooooooo
cooboboooooocoobooooooboOooobooooo
O00U0ooO0o0o0ooooooooo 1,120000
cobooOoooooocOoobooooooOobocOoobooooo

00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000 [12-140Kwon 0000 [12] 00
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000020000000000000000000
0000000000000 0Rice D [13]0000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000 100000000000
000000000000000WangO [14] 00000
00000000000000000000000000
00000000000000000000000000
0000000000000D0000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000 [150000000000000
00000000000 (ARIMA)0DOO0D000000O
00000000000000000000000 800
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000D0000000000000
00000000000000000000000000
ooooooog
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000 [16,17]0 Fabritiis 0 [16] 0000
0000000000000600,000 000000000
0000 3000000000000000000000
00000000D000000000000000000
00000000000000000000000000
0000D0D003000000000 3500 9.5 km/h
00000000000000000000 Yokotad [17]
0030000000000000000000000000
00000000000000000000000000



000D00000000000000000000000
00000000000000000000000000
000D0000000000D0000000000000
LeeD (18] 0000D00000000D0000D00000
00000000000000000000000000
000000000000000000
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000 [19-21)0Comert O [19) 00000000
00000000000000000000000000
00000000000000000000000000
0000000000000000Chengd [2000000
0000000 (22 0000000000000000
00000000000000000000000000
00000000000000000000000000
00D0Unal0 [23)00000000000000000
00000000000000000000000000
00030000000000000000000000
00000000000000000000000000
000D000000000000000D000000 Cai
0 [21]010%0000000000000000000
00000000000000000000000000
000000D00000NakataD [24) 00000000
00000000000000000000000000
00000000000000000000000000
00000000000000UneD (70000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000LeeD [8] 000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
afufalulufslaln
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000

3. Uboooboobooobd

uobooooooooobooooooOoobooooooono

goooooobooooooocoooooooboooo
gobooooobooooooboooooooooboooo
gobooboooooooobooooooooooboooo
goboobooooooooboooooooooboooo
goboobooooooooboooooooooboooo
gobooooooooooboooooooooobooooo
goooooooooooobobooboooooooooon
goooooobooooooocoooooooboooo
goooocoooogd

3.1 O00O0OO0OOO0OO0

gooooboooboooooooOooboooooooa
oobooooobooocoobooOoooooOooboOooo
goboooooboooooboocooooooobooooo
000 skm/hj00000000OO0OOOOOOOO
gobooboooooocoobooooooOooboooo
oobobodsbObooobooocoooooooboooo
dooooooooooooboooooOoODOODODOOO
0000000000000 0000000 s=2 [km/h]
goboooooooooo

3.2 000OO0OO0OOOOOOOOOd0

010000 200000000000000000
gobooooobooooooocooboooooooooo
goooboooooooobooooooOooboooo
uobooocoobooooobooooooooobooOooo
000000000000000D *000000000
uobooOooooooooboocoooooooboooo
uobOoobool1oooooooooooooOooooon
uoboooooooooooooboooooono 20000
uobooocoobooocooboooooooooboOooo
ooboooooooocooboooooooooboooo
ooboooooooocooboooooooooboooo
000 (0Do0o0U0U0)0D0obo0ooOooooooooooo
oobooooooooooboocoooooooboooo
ooboooooooocooboooooooooboooo
ooboooooboocoooboooooooooboooo
ooooocooooono

3.3 00O0OOO0OOOO0OO
coooooobooooobooooooooooooo
oobooooooooonO OooobooOooooooobooooo
ooobOoooobooooooooobobocOoooobooo
oobooOocoobooooooOooOooboooooooa
00 (DO0oO0oUOoOoooooOooooooo)oo

*I 000000000000 0D0000000000000000
gooobooooboooooooOooooboboOoobooooo
0000o0o0o0oooo0oo0oooo00o



ERIE3

RAESIE

01 0O0Ooooooooog

B

BHIR

0o T4

EEX=ES

HiliF 5%y

0!
02 0000000000

coobobooobooocoooooooooOooooa
000 Lm0O00O00000O0O0O0O0O0ODOOO0OO
oooo

ooooooob0 ooobooocoooboocoooboooo
cooboboooboooooooOoooooooooa
cooobooooboooooooOooboOoooooa
cooobobooooooooooOoooooOooooo
cooobooooboobodoobooooooooobooooo

coooooobooooboooon0 ocoooobooboooo
coooooooooooooooobooboonoooa
coobooooooocoooooooooOooooo
Looooooooooooooooooooooo
coooocooboooooo

cooooooboocooo ODooooooooooaoo
coooboboooboooooobooobooooooo
coobooooooocoooocoooooooooo
coooocoobooocoOooOoocoOoooOooOooooo
coooocoobooocoOooOooooboOoOooooboo
coobooooooogd

3.4 000OOO0OOOCOOOOOOOO
gbooooobooboooocoboobooocoooobooo

coooooooooooboooooooooobooooo

coooooooooOooooboobcoooo1bo0o00oo

goooooobooooooooooooooooooo
igoboooooooooigboooooogo
3.4.1 O0O0OO0OO0OO0OOO

iz

EL

03 0oooooooboooo

tn T,

oo nooooooboobobog t,od
joddod!/obooooo0o0oooddooooooda
03000000 ooooooooa
goobooooobobooooboouoboboboon
goooobooobboooobooobuooooboobooa
010000ooo0ooooo .oobooooooo
goooon

l—7Tp_1
A = (1)
oooddr,,00000n-1000000000O0OO0
Jddooooobodndoooooboboboooooa
godddddddoooooooooooooo

A=Ay (T, —tn) 2)

o007, 0000000000000 DbDOobDOoboOoooon
gogboobbobboobooboobboooboon
gooobb ¢y 0ooobbbbboooounobD 200
00000 P(x)0D00D00O0OO0OOODOOOOOOOO

ooo
Ae=

x! (3)
0000O00O0OO0oOO0obOOobOOoooOooooOoDOoooo
oooooo

Py(z) =

e
Pz () = m (z—1>0) (4)

coboodooooooooboo20000000000
uobooocooboooooboooooooooboOooo
uboooboooooooooboOoocooobOobooon
ooooooo k0Oo0O ¢ 000, 000000000
oo k+1000 ¢+, 000, 00000000000
ooooo0O0ob0 kOOOO0OOOO0OOO0OO0O0O0kKk+100



ocooooooooooooo nODOOOOoOooooo
ooooao

levr —
Ay = L = 5
r tg+1 — tk 5)

oobooooboooooboOooboooooooboooooa
000000000000000000ADOOODOO
coooboooooooobooooooOoboooobooooo
ooooooo
A=) x, (©)
i=1

3.4.2 O0O000OO0OOOOO

0000000000 Pre(r) 00000000000
coooooooooooobooooooboOooobooooo
oooooooooocoooooooboboooooooo
coooooooooooboooooobooobooooo
oobooooooobocooooooooboooooooo
oooooO0o0o0oooOoo0oooD (booooo) o
cobooooooooooboooooboooooooo
ooooao

04000 3000000000000000000O0
cooboboooooooobooOoooobooOooooooo
coooooboooocoooooooooooooon 40
cobobobodooooooooooooooOooobooooo
coobooooooocooboooOoooboboooooooo
cooboboooooocoobooOooooboooobooooo
cobobooooooooobooOoooboooobooooo
ooooooooooooooooOl/ooooooooo
cob:o0oooooboooooboocoooocoooooo
O0000000w[0/sj0000oooooon

o
T t—Tr

(7)

0000000000000 Pre(x) 000000000
ooobooooooooooboooooobooooobooooo
ooooooobo¢:eOoooboocooooa

Vs

(®)

VUUVVARY Y pepn

04 0O0OOO0OO0OOO

go0o00300o0oo0oooooooooooon
go0o0o0oo0ooooooooooooooooooo
ooao Pe(a:)DDXDDDDDDDDDDDDDDD
Ne=

Fe(z) = (x =)

N=X (T +te—tp)

(x—1>0) (9)

000000 P(x)000000DO0OOOOO cOOO
gobogboogooboo

Ne=
(x—1+0)!
z—1l+c=0 if z—14+¢<0

Pu(z) = (10)

gobobobooooooooboocoooooooboooo
gobooooooooboobooobooooo

Fas1 = B(P, (2)) (1)

00000oo0o0o0oo 400 (p)0O0o0D00o00o
goooooobooooooooooooooooooo
gboooooooooooooooobooooooo
goboooooodon00000O0000O0O0O0000
goooooooooobooo 00000000000
gooooooooooooddr,=00000000
3.4.3 00O0OO0O0O0OOO

gbooooooooooo20000oboooocoogn
rO00000000k+10000000000000
ooobooooooodoob cOoooboboooooooo
ooor0O0O0O00000000 ,OO00k+10000
ooooooo ,, OO000O0O0O00O0OC0ODOOO0DOOO
oooooo ,0ooooooooooooooOoboooo
gbooooooobooooooboboooooboooon
k00000000 O0OOOOCOOOOOCOOOOOO
ooboobooooooboooooboooblioooogn
oooo -l 0000000000000 0O0D0OO
ool -l 0000000000000 O0O0O00O00O
goo

gobooooooooooooooooobooooo
ooooo0o00100000000000000D 40
oobooooobooooobooOoooooooboOooo
oobobOoooooooooboocoooooooboooo
oobooooobooooooocoooooooboooo
oobooooobooooooocoooooooboooo
O0o0ooooooooool/ooooooooDooooo
oooooo ¢, 0000000000000000000
uobooodobo cOOoO0O0obOboOoobooooooooo

(12)



3.5 00O0O0O0O0O0O0OOOO0OO000
goboooooobooooooooobooooooono
cobobooooooooobooooooboooooooo
oobooooboooboooobooocoooboooon
cobobobooooooooobooooooboOooooooo
cbooooobooooooboooooobooooooao
oooooooooocooboooooooooooooo
coooooooooooboooooobooobooooo
cobooooooooooooooooboooooooo
ooooooooooooboooo

3.5.1 ODO0OO0OO0OO0OO0oOooOooooboOooon
gbooooboooboooblibooooooooooaono
cobobobooooooooboooooooooobooooo
cobooboooooocoobooOooooboOooobooooo
coboboooooooooboooooboOoobooooo
cobooboooooobocooobooooooboboOooobooooo
coooogo

3.5.2 0DO00OOO0OOOO0OOOOO0DOO
Os00000C0O0OO0O0ObO0O0O000CCDOODOCOO
cobooboooooocoobooooooboOooobooooo
coooooboooooobcooooboobocOoooon 4000
cooooooooocoooboooooobobooobooooo
ooodoooooeboboOOODOODOODOOOOOOOOO
cobobobooooooooboooooooOoobooooo
bOOOOOOO0OOOOOOOO0OOOOOOOOO00O
coooOooooooooboocooooboocOoobooooo
cobooOooooooooboocOoooooOooboOooo
cobooooooboocoooooOoooboboOooobooooo
oooO0O0O0O0O0000 0000 XNOOOOOODOOO
oooooO0000 000000000 XNCOOO
oooooOoOo0o00o00Omoooo0 000000 ObBO
ooooooooooooOoooooooo abbobooo
O0oUooUooooUoooOoU (13)o0o AoUoooo
A000000

la+ (T —ta) Atty-A—c-(b—a)=1

c-(b—a)—1l,+ 1

A=
T —t, + 1

(13)

uobobOoooboooooooobooOobocoooooono
ooo00o0o0o000 AO0O0O000O0o0ooooooo
OoO000000o AOO0O0O0O00000000000o0O0
ocooOoOoO0OO0OD0OO0O0000000000000 AQOoO
cooobooooooocooboooooobocOooooooo
coobooooooooooooOoooOobocOoobooooo
OoO0000000000000000000 ACOQOO
coooooooooooon

IR

#ELT
RlIFRYEINER

la

J

ta tp
A4 a HA4IILb

05 O0OO00OOO0O0OOOoOooon

4. JUouoooooa

J00000o000o0o0o0o0ooooooooooooon
00000000000000000000003000
000000000 0D00000000000 AO0O0D000
00 ANOOOD200+¢000000000000000
oooooooo

Jo0000o00o0o0o0o0o0ooooooooooooon
0000000000000000000 k0OOODOO
kOOOOO0OO0OO0OO0OO0OO0O0 A0O000D000000000
0000000000000000000000000 ¢
00000O0O000000000 2000000 z+k—1
0000000 MOO0O0OOO AO000000D000000
000 2+k000000 2+2k—-10000000 X0
0000000000 0ON =X00000002000
00000000 000000000000000M # A
000002000000000000000000000
02000000000000 00000000000
0000000000oOoOoooooooooooo 200
000000000o000oooooooooooooonon
0020000 X0 X00000M>X000000
000000000o0oo0ooooooooooooooonon
oooooooooooo

H()I )\1 = )\2 (14)

5. 0000

goooobooooboobobOOoOOobO0O0000000ad
000 Vissim [10)0 0000000000000 0OCOO0O
VissmOOOOOOOOOOOOOOOO0OO0O0O0000O0
oobooooooboocooooocoOooboocoooooboooo
ooboooooboocoooboooooooooboooo
oobooooooooooboocoooooooboooo
goooocooo



5.1 0000000000

goobooooobooogo 1oobobocoooooooo
oo 20000000000000C0000O0O0CO000
coobooooooocooooooooboooooooo
cobobooooooooooboooooooooooooo
coboboooooooooboooooboooooooo
coboboboooooooooooooooooooooo
ooobobooooooooobooboooooooooooon
ooooooooood

01 0o0o0o0oo0ooooo
gooooo ooooo
oooooo 400 m
0o0o0oooogo 08 oOoo 400
oooooooooo 48000 (400000O)
oo0oo0ooooo 1% 00 20% 0900
00000000000 6.6 [m]

02 000000

oooo ooooo
ooooo (@on) 360 [veh/h]
0oooDOo (@ooo) 620 [veh/h]
0oooo (OD) 700 [veh/h]

00000 (00 -000)
00000 (000-00)

360 — 800 — 360 [veh/h]
800 - 360 — 800 [veh/h]

5.2 J0O00O00OO0OO0O0O0OOOOO0OOOOO0bOOOOoO
gobooooooboooooooooboooooooo
cooboboooooocoooboooooobobooobooooo
O0o0o0oooOoooUo0ooomuoooo (o
oo0)ooooUooOooUOoOoOooOooOooOooOooo
coooboooooocoobooooooboOooobooooo
cooobooboooooooobooocoobol10ob00000
cobobooooooooobooooooboOooobooooo
coboooobobooooooooOooboboooooon e
oooo0O rooooooooooobbocoooboooo
tobooooooooooobOoOoocooobOooboooa
O0000000000o0oO0ooOO240[0]j0o.88(0]0
ooo
uobooooooOooooboooooOooooobooooo
cooooooooocoooooOooobocOoobooooo
coboooooboooooboooo sbocoooobooboooo
coobooooooocoOoboooooooOooboooo
coooooooboooooobos3soooooboooo
coooOoooooooboooOooOoOoooOoboOooono

30

——EfE
25
&
F2 —o—HEE
WK 15
i}
10
p
I s
0
0 10 20 30 40
HAYILE
06 DOOOOOoDoDOOOOd
12
——EfE
— 10
& —efEfE
W 8
=R
w6
>
*ﬁ 4
®
0
0 10 20 30 40
AL
07 0000000000000
03 ODooooooooa
oooooo dooooooo
oooo 000000 [0] 000000 [O0]
Ooooo (ooo) 3.74 0.03
000oD (0ooo) 2.42 0.80
ooooo (o) 2.85 2.40
00000 (00 -000) 2.21 0.34
00000 (000 -00) 2.12 0.17

53 0000000000

gsobooooobooobooooobooooboooo
gobooooobooooooocoooooooooooo
obooboooboooboooooooobooooooao
goooooobooooooocoooooooooooo
goboboooooooooooooooooobooooo
gooooooboooooooooooooooboooo
goooooooooooboooooooooboooo
goo

~

—o— R BB (360veh/h)

e —o— ZEREE(620veh/h)
ﬂi Q —o—IBEBETE(700veh/h)
arg 5 RBEZBEM — L)
;{é . —o—IBEZEN(HL — 1BIN)
u 3
=
2
K1
o
0
0% 5% 10% 15% 20%
JA—Jh—&

08 ODOOOOOOOOO



54 00O0O0OO0OO0OOCOOOOO
gobobooooobooooooboooooooon
coboobooooooooboooooooooobooooo
coboobooooooooobooooooboooooooo
ooooooosboooooocooooboooooogon
coboboooooobooooboooooooooboooo
loobooooooooooooooooooooooon
0000000000000 000oooooog 3%0
Oo0o00000 348000000000000000O
cooooodoboo wooobooooooooooo
coboobooooooocoobooOoooooOooboooo
oobO220260000000000000000000
cobooooooobocoooooooooOooobooooo
021000000 260000000000000000
coobooooooocoobooOoooooOooboooo
coooooooooooo

—e—3BEEIFE(360veh/h)

—o—3BEEITE(620veh/h)

—o—XIBEETFE(700veh/h)
B=AEN(EIN — L)

—o—ESEE(HL — 1BI)

»

w
UN L w s ;

N

=

BIFZRYEIROERBRE (/]

0% 5% 10% 15% 20%

Jo—Jh—%
09 000000000000

40

35 ——H{E
* —— T8
25

20

15

10

AN

RITRYVESIRK [A]

o w

0 5 10 15 20 25 30 35 40
AL

010 0000000 3% 000000000000000

5.5 00O0OOO0OOOO0ODOO
gobooblocooooooooooooooocoOoono
coooboooooocoobooOooooOoocoobooooo
coobooooooooobooOooooooobooooo
toboooooobooOooOoboooocoooboooooa
U 11oooooooocobooobooocoboocooboo
cooooooooocoobooooooOobocoobooooo
O00o00o00o0ooU0oOo0ooUuo0n 10%0
00008 %I 000000000nooouoooo

goddddoooooooobobobobooboooooodad
godddodoooooooobobobobobobooooooda
030%0060%00000000000000000OO
goddddoooooooobobobobobobooooood
goddddooooooooooboboobooooood
goddddoooooooobobobobobobooooood
goddooooooooooboboboboobobooooood
gododddoooooooooo
—o— 3SEEEE(620veh/h)

o
20.00% —o— XIBEETE(700veh/h)

10.00% ZBRZH(EN — wL)

0.00% —0—*)2@%25}](/’—529\ g 1%}][])

0% 5% 10% 15% 20%
Jo—Jh—F

100.00%
90.00%
80.00%
70.00%
60.00%

50.00%
40.00%
30.00%

EfRR

—o—3TBE[ETE(360veh/h)

011 00000000000

6. 0O4OO

goboooooooobooooooooooooon
gooooooboooooboooooooooooooon
gooooooboooooboooooooooooooon
gooooooboooooboooooooooooooon
O000000 VissmOOOOOOOOOOOOoOooO
gbooooooooooooboooooobobooon
gobooooobooooooboooooooooooooo
goooooobooooooooooooooooooon
gbooooooooooooo 10020000000
oobo3goboooooboooooooooooooon
ooooooooboooooooobooooonoson
goboooooooooboooboooooood

gobooooooooboooooooooobooooon
gooooooboooooobooooooooobooooon
goooooobooooooocoooooooobooooon
gooooooboooooboooooooooobooooon
gobooooooooooooo

g

gooooooooooooooooooooooo
000 IToocooooooDbooo-00000000
oooOoo0OO0O0O00000 ITO000000000MM 2012
o ~2016000000000000000

gooo

1] 0000000000 O0OOO0OO0OO0OO0. VICS. http:
//www.vics.or.jp/about/.



[5]

(6]
(7]

(9]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

oooOoO.oooo.oooao, 2008.

00 0000.0000ogoooo. ooooooao,
1984.

000000 oo oogoo oo.bobooo
ooooooOoOooOo0o0oOoOoOoOoOoOoooooooo.
00 20000000000000A0.

00 00o0ob0bODbO oo.ooooobboooooooo
gobo00o00o0 qvO00O0OD0O0O0O.0000Db 5700
oooooo, Iv-385, 2002.

0000000000 . Internavi. http://www.honda.
co.jp/internavi/.

Nobuhiro Uno, Fumitaka Kurauchi, Hiroshi Tamura, and
Yasunori Iida. Using Bus Probe Data for Analysis of
Travel Time Variability. Journal of Intelligent Trans-
portation Systems: Technology, Planning, and Opera-
tions, Vol. 13, No. 1, pp. 2-15, 2009.

Wei-Hsun Lee, Shian-Shyong Tseng, and Sheng-Han
Tsai. A Knowledge Based Real-Time Travel Time Pre-
diction System for Urban Network. Expert Systems with
Applications, Vol. 36, No. 3, pp. 42394247, 2009.

Ryan Herring, Aude Hofleitner, Pieter Abbeel, and
Alexandre Bayen. Estimating arterial traffic conditions
using sparse probe data. In Proceedings of the 13th
International IEEE Conference on Intelligent Trans-
portation Systems (ITSC 2010), pp. 929-936, Madeira
Island, Portugal, 2010. IEEE.

Vissim[ Traffic Simulation with PTV Vissim for Efficent
Junction Design.
Ooo0.0oooooooboo.oboogooag, 200s5.
Jaimyoung Kwon, Benjamin Coifman, and Peter Bickel.
Day-to-day travel-time trends and travel-time predic-
tion from loop-detector data. Transportation Research
Record: Journal of the Transportation Research Board,
Vol. 1717, No. 1, pp. 120-129, 2000.

John Rice and Erik van Zwet. A simple and effec-
tive method for predicting travel times on freeways.
IEEE Transactions on Intelligent Transportation Sys-
tems, Vol. 5, No. 3, pp. 200-207, 2004.

Yibing Wang, Markos Papageorgiou, Albert Messmer,
Pierluigi Coppola, Athina Tzimitsi, and Agostino Nuz-
zolo. An adaptive freeway traffic state estimator. Auto-
matica, Vol. 45, No. 1, pp. 10-24, 2009.

Anthony Stathopoulos and Matthew G. Karlaftis. A
multivariate state space approach for urban traffic flow
modeling and prediction. Transportation Research Part
C: Emerging Technologies, Vol. 11, No. 2, pp. 121-135,
2003.

Corrado de Fabritiis, Roberto Ragona, and Gaetano
Valenti. Traffic estimation and prediction based on real
time floating car data. In Proceedings of the 11th Inter-
national IEEE Conference on Intelligent Transporta-
tion Systems (ITSC 2008), pp. 197-203, Beijing, China,
2008. IEEE.

Takayoshi Yokota and Dai Tamagawa. Constructing
Two-Layered Freight Traffic Network Model from Truck
Probe Data. International Journal of Intelligent Trans-
portation Systems Research, Vol. 9, No. 1, pp. 1-11,
2011.

Wei-Hsum Lee, Shian-Shyong Tseng, and Sheng-Han
Tsai. A knowledge based real-time travel time predic-
tion system for urban network. FEzpert Systems with
Applications, Vol. 36, No. 3, pp. 4239-4247, 2009.
Gurcan Comert and Mecit Cetin. Analytical Evaluation
of the Error in Queue Length Estimation at Traffic Sig-
nals From Probe Vehicle Data. IEEE Transactions on

[21]

[22]

[23]

[24]

Intelligent Transportation Systems, Vol. 12, No. 2, pp.
563-573, 2011.

Yang Cheng, Xiao Qin, Jing Jin, Bin Ran, and Jason
Anderson. Cycle-by-Cycle Queue Length Estimation for
Signalized Intersections Using Sampled Trajectory Data.
Transportation Research Record: Journal of the Trans-
portation Research Board, Vol. 2257, pp. 87-94, 2012.
Qing Cai, Zhongyu Wang, Lingyu Zheng, Bing Wu,
and Yinhai Wang. A Shockwave Approach to Estimat-
ing Queue Length at Signalized Intersections by Fusing
Data of Point and Mobile Sensors. In Proceedings of
the 93rd Annual Meeting of Transportation Research
Board, Washington D.C., USA, 2014.

M. J. Lighthill and G. B. Whitham. On Kinematic
Waves, 1. Flood Movement in Long Rivers. Proceed-
ings of the Royal Society A: Mathematical, Physical and
Engineering Sciences, Vol. 229, No. 1178, pp. 281-316,
1955.

Ozhan Unal and Mecit Cetin. Estimating Queue Dynam-
ics and Delays at Signalized Intersections from Probe Ve-
hicle Data. In Proceedings of the 93rd Annual Meeting
of Transportation Research Board, Washington D.C.,
USA, 2014.

Takayuki Nakata and Jun-ichi Takeuchi. Mining Traffic
Data from Probe-Car System for Travel Time Prediction.
In Proceedings of the 10th ACM SIGKDD International
Conference on Knowledge Discovery and Data Mining
(KDD’04), pp. 817-822, Seattle, USA, 2004.



