000oooooog Vol 51 No. 11 2089-2102 (Nov. 2010)

2089

guoouobogogooobod

o o o o po g o oft 0O O o of2
0 O Ol 0o o o oft
0 O ot o o o of

0000 00 VICSO Vehicle Information and Communication System 0 0O O
00oooo0oU0o0ooOooOo0OoO0Oo0OoO0obDOoUO0OOOOOOLODOODO
0000o0o0ooo0o0ooooob0o0o0ooooo0oooooooooDooo@)oooo
00o0o0o0o0o0oDO0o0o0oO0o0oo0o0o0o0o0ooooDoooo
ooooUooO0oOooooOoUo0oO0oOooOoUOUOOoOOoOoDOoUOUOoDOOoOO
oooo0ooo()uo0oo0oo0obo0oo0ooO0o0oOooO0ooOooooonDo
0o0o0ooo00oo0ooo0oooo0oooOoooo@®oUooooooooooo
oooooo0o0ooooOoUo0o0ooooOooo0Oo0oooDOooooUoOooO
oooooo0o0oOooOoUoU0oO0oOooOO0oUoOUOO0DOOoDOoOOUOOUODO
000oo00o0o0o0oo0o00O00O000O0D0O00000O00o0

Travel Time Estimation Method
Using Traffic Jam Information

KENNICHI IcHIKAWA, 1! TETSUYA KINEBUCHI, !
AKIHIRO KANAZAWA,T? AKIRA Suzukl,’! Hipek1 KOIKE, !
TakAsHI KURAYAT? and AKIFUMI NAKAIT

Authors are developing a travel time estimation method that eliminates one
of the weaknesses of VICS (Vehicle Information and Communication System).
To determine the travel times of all possible travel routes we need the travel
time of all individual roads. Unfortunately, VICS doesn’t provide the travel
time for quite a few roads in Japan. VICS does, however, provide information
on traffic jam data on all individual roads. This paper proposes to use the
traffic jam data to estimate the travel times of the roads not covered by VICS.
The proposed method first applies regression analysis to the traffic jam data of
roads whose travel times are known to VICS and the travel times to determine
the coefficient of transformation. Next, various road attributes (road category

and restriction speed etc. of each road) are subjected to multi-regression analy-
sis to optimize the coefficient of transformation. Finally, for roads whose travel
times are not known to VICS, the proposed method applies the new coefficient
of transformation. Authors conduct an experiment that confirms the method’s
excellent accuracy on general roads throughout the country.
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Fig.2 The congestion degree and normalized travel time (ex.1).

000oooooog Vol 51 No. 11 2089-2102 (Nov. 2010)

ooooooooooooooooooooobobobobooboooo

NTED = AED 4 gD gED (11 = 10 25,878) (3)

ooo A®W ooo B ooooooo e oooooo
02000000000000000000000000 0%00000 100%0000
0000000000000000/10mO00000 2400/10mO0000000000
0000 20000000000000 16000000000000 30000000
0000000000000000000000000 VICSOOOO0O02000000
000000000000000000000
O0040020000000000000000000000000 3000000
0000000000000 0%00 100%000 10000000000000 00/10m

G2 533944 2 2 G2 533944 2 3 G2 533944 2 4

52 5044 2 1)

e

G2 533944 2 5

G2 533544 210

G2.533544 2 11

03 0DO00000O0O0O0O00O0OO0OO0OO0O0OO0O00 20

Fig.3 The congestion degree and normalized travel time (ex.2).
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Table 1 The occurrence and percentage of the samples with congestion degree and normalized
travel time.

RIS FE (%)
o2 2,767,514,836 100.0
R O 2,618,481,832 94.6
R 1~99 120,674,066 4.4
B 100 28,358,938 1.0
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Fig.5 Distribution of correlation coefficients between congestion degree and normalized travel time.
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Table 2 Intercepts of the congestion degree - the normalized travel time line, and road link
attributes.
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Table 3 Slopes of the congestion degree - the normalized travel time line, and road link attributes.
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Table 4 Transform coefficients between the congestion degree and the normalized travel time, and
traffic volume per 12 hour period.
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Table 5 Transform coefficients between the congestion degree and the normalized travel time, and

peak travel speed.
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Table 8 Transform coefficients between the congestion degree and the normalized travel time, and

number of lanes code.

P REEH EIPEZER S [EIPTHES
P, AT HE & — 27 I (0. 1km/h) G ) (fg = B)
TEHOH 1.381219 0. 047088
% —0. 00086 1. 138E-06
HRIEAREL 0. 095783 2. 23E-05
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Table 6 Transform coefficients between the congestion degree and the normalized travel time, and

the road type code.

B IR Bt (G175 A) EljR R (WX B)
Qs : Bt — K 1.1309 (&%) 0.03855 (E¥IH)

1:1 5 0 0
2 . 2 Hif 0.068382 0.010436
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5 : 5 Hif 0.121391 0.003079
6: 6 HHLLE 0.074652 0.008157

PeERRE 0.008251 0.004472
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Table 9 Transform coefficients between the congestion degree and the normalized travel time, and

the link type code.
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Table 7 Transform coefficients between the congestion degree and the normalized travel time, and

the speed limit code.

1 AR (TR IS EE) 0 0
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Table 10 The transform coefficients between the congestion degree and the normalized travel time,

and the road width code.
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Table 11 Intercepts of the congestion degree - the normalized travel time line, and road link

attributes.
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Table 12 Slopes of the congestion degree - the normalized travel time line, and road link attributes.
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Fig.6 Percentages of road type codes (7 types).
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Fig.7 Percentages of speed limit codes (7 speeds).
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Fig.9 Percentages of peak travel speeds (10 ranges).
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Table 13 Numbers and percentages of the no travel time information road link.
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Table 14 The evaluated road links and their attributes.
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Fig. 10 The actual travel time of Road Linkl (533944-2-6) versus the proposed method output.
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Fig.11 The actual travel time of Road Link2 (533946-2-611) versus the proposed method output.

goooooboobooooboooobooobooboooboobOooOoobooobOoDOoboOooD
014000 Linkl 0 Link20000020060 100 600000 100 700000 20
Ooooos00oooovicsooooooooooooooooooooooooo
0%MO000000000000000000000000000000000 1000 11
gobooooooboooooooooooooooooooooooboooooooooo
0000000000000 000000O00DO0O000O0O0O0O0DO%O0D0O0000
goboodoooooodbonnoooodooooobooobooooooooboooooo
OO0O0OO0Os5000 2000 28x2=576000000000o0000O0 1090000
ljoodooooobooooboboooooobooooboboooooooOooooDoboobo
gooooooooooooooooobooOoooOoooobooOobocOobOOoboOoOoooDoObo
gobooooboooooooboboooboboooobo b 1eonnn

0150000000 LinklO0000O0D0D0 20000000000000 753m0O0
O00000000000000 130000000 201km/hO00000OOOOODOO
OU0U0o0o0 1000 3% 00000000000 o0oooUooooLooo
000000000000 6% 00000000000 13500000 —2900+42100

000oooooog Vol 51 No. 11 2089-2102 (Nov. 2010)

015 Linkl 0000000000 OO0OOOOOOOO
Table 15 Linkl error between the actual travel time and the travel time estimated by proposed

method.
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Table 16 The Link2 error between the actual travel time and the travel time estimated by

proposed method.
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Fig. 12 Scatter plot of the congestion degree and the actual normalized travel time, and the
histogram of Linkl actual normalized travel time.
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Fig. 13 Scatter plot of the congestion degree and the actual normalized travel time, and the
histogram of Link2 actual normalized travel time.
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