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Elimination of urban problems

Creating an environment for safe, smooth, and comfortable road traffic that eliminates congestion-caused frustration /

D Al 1. Elimination of congestion

Eliminating congestion-caused frustration
(VICS: Once you've tried it, you won’t know how you managed without it.)

The Vehicle Information and Communication System (VICS) provides
easy-to-understand, real-time information that drivers need. Using graphics
and written messages, VICS supplies information on congestion conditions,
required travel time, and other items that are matched to individual

requirements.
It is expected that VICS will appropriately disperse traffic flow, improve
traffic fluidity, and improve road environments.

. The VICS unit installation rate has climbed to roughly 80% over six consecutive

Information supplied to car
navigation systems

years. VICS cost effectiveness will increase six-fold over the next 20 years.

By of the end of FY2006, some 18 million VICS units for installation
in vehicles had been shipped. The percentage of car navigation
systems that have VICS units in them has increased to roughly 80%
over the past six consecutive years. Thus, VICS is now firmly
established as a standard component of car navigation systems. It is Map display Simple graphics display
expected that VICS will generate an effect of 7.75 trillion yen, or six
times the system’s cost of 1.2 trillion yen.

Source : Prepared from the ITS Guide
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Source : Prepared from materials of the VICS Center Source : Prespared from materials of the VICS Center
*Calculated from 1996

Roughly 80% of users say VICS gives them peace of mind, is effective in ascertaining to-destination road
conditions, and can find less congested routes

The result of an FY2004 users questionnaire show that, when asked about specific areas where VICS is effective, roughly 80% of
respondents answered that it “gives peace of mind,” “understand road conditions up to the destination,” and “can find routes to avoid
congestion.”

Results of a questionnaire on specific areas where VICS is effective

.Iagree | agree somewhat  No opinion | disagree somewhat || | disagree 1 don’ t know

Getting real-time
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Source : Prepared from materials of the VICS Center

AN example of overseas application ['5’@@%@?@

+ In San Antonio, Texas, a program was implemented to improve Internet websites and reinforce traffic information systems for vehicles—including
installation of car navigation systems by a local public body—as part of a strategy to develop an urban model. The results of a related survey indicated
that users of navigation systems are gaining clear potential benefits. Drivers who used a car navigation system over the course of a year felt there was an
8.1% decrease in instances in which they were late arriving at their destinations. (Texas)
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B ETC lanes are now ordinary lanes (ETC has achieved a usage rate of 70%)

The Electronic Toll Collection System (ETC) was developed as an advanced automatic toll payment system that allows vehicles to pass
through toll plazas without stopping. The system is intended to alleviate congestion around toll plazas, where the heaviest congestion tends
to occur. In addition to alleviating congestion, ETC is expected to have a positive impact in a broad range of areas that include roadside
environmental improvement and regional vitalization.

non-ETC lane l 5 ETC lane

ETC lane

Oh, no. This is I’m on my way!

going to be a

long wait. ‘
()

(5%

Toll plaza congestion vanishes!

ETC use decreases congestion by 90%

Feature

~
Amount of congestion Relationship between ETC usage rate and
(ki por ) (Total of toll pliaes om18 m:'t?ors;titeaﬂsfézgzway rautes) - © 2% e BAn example of overseas application
80 8 * In July 2000, Wilbur Smith Associates conducted a field survey
70 || E== congestion 65.3% | {70 targeting 27 toll plazas on expressways of the New Jersey
=~ ETC usage rate || 73.0% Turnpike Authority. Focusing on traffic volume during peak
60 56.2 160 periods, length of congestion, lane configuration, travel time, and
50 b 150 other items, the survey sought to evaluate the effectiveness of the
38.1% authority’s E-ZPass automatic toll collection system. The results
40 - | 140 of this survey indicated that introduction of the E-ZPass system led
30| {30 to an 85% reduction in delays compared to simulated values of toll
19.8% plaza delays prior to introduction of the system. They also
20 120 revealed that user costs resulting from delays fell by $25.1 million
o)l 1241 110 per year, and that gasoline consumption fell by 11.2 million gallons
3.9 2.8 per year due to less time waiting in congestion.
0 0 . == | (New Jersey Turnpike Authority)
March 2003 March 2004 March 2005 March 2006 March 2007 k
Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport
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(as of March 2007)

Source : Prepared from materials of the Organization for Road System Enhancement
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[ Eliminating unnoticed causes of congestion through information supply (using LED signs to restore speed)

As a measure to combat congestion on upward grades and sag* areas on expressways, LED signs are being used to display information
that encourages driver awareness of driving slowdowns. This action is intended to restore speeds and alleviate congestion.

Sign indicated end of congested zone

Sign asking drivers to return to speed
= . =1

==

1) “End of congested zone” sign placed 2) Near the end of congestion:
300 meters to 1 km before the end of congestion sign asking drivers to “return to speed”

Direction of travel Congestion ends in Point of congestion
—_— XXX meters Please return
to speed a

Sag area, etc.

Congestion countermeasures based on supply of information on speed restoration

When groups of cars agproach the sag area-*

~

More cars arrive;
occasionally traffic
comes to a stop.

Drivers don’” t
notice the change
in grade

Cars get
bunched up

When the next group of
cars arrives, they turn on
their hazard lights. Spaces between leading cars
A full-scale traffic jam begins. and those coming from behind them close.
Drivers reduce speed to maintain distance.

90km/h

jams

The leading car reduces speed
as it approaches the upward grade
(from 100 to 90 km/h).

Source : Prepared from materials of the National Institute for Land and Infrastructure Management, MLIT

%) Sag : This refers to areas where a downward grade on a road changes into an upward
grade. Traffic congestion often occurs at sags.

half.

Traffic speed improves by approximately
10 km/h, reducing congestion by half

Using LED sign cars to display information
improves traffic speed near the point of the
congested by 10 km/h and reduces congestion by

(*Tests were conducted near the Hanyu

Parking Area on the outbound side of the Tohoku
Expressway and near the Hanazono Interchange on
the inbound side of the Kan-Etsu Expressway.)

o
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Traffic volume by time period (vehicles/hr)
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So this is where
the congestion

began--

Traffic congestion between the lwatsuki Interchange and
Tateyama Interchange on the Tohoku Expressway (outbound)
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Congestion length by time period (km)
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Congestion on day countermezsures Saceac)
Were implemented e R 1]
(August 13, 2006)
Maimum of 174 km
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Time

Source : Prepared using materials of East Nippon Expressway Company

B Supplying information that encourages appropriate lane use is expected to reduce congestion

In sag areas, drivers tend to use passing lanes as traffic volume increases.

~ Example of supplied information ~

This can lead to traffic congestion as highly dense vehicle groups often

Information that encourages drivers to move to left-hand lanes form in these lanes. Based on this, a simulation was run to see what would

“Help us prevent traffic congestion.
Please move to the left-hand lanes.”

happen if drivers were provided with information that encouraged them to

use lanes appropriately in sag areas. Then the effect that such information

Please move to the left-hand lane
to prevent congestion.

When 10% of traffic volume changes lanes
©The rate of reduction of average congestion time when congestion
conditions (0 to 5 km.h) occur is 62%.
© When the effect of reduced congestion is converted into a monetary
amount for all sag areas of interurban expressways in Japan, this
amounts to 4.6 billion yen per year.
(*Figures pertain to congestion occurring in sag areas of interurban
expressways nationwide in 2006.)

had in decreasing congestion was calculated.

Example of congestion decrease rates using
the Yamato sag area of the Tomei Expressway

100

85

62

Congestion decrease rate (%)
(4]
o

5% 10%

15%

Amount of traffic changing lanes

Source : Prepared from materials of the National Institute for Land and Infrastructure Management, MLIT



Changing people’s relationship with cars

2. For the environment
Reducing COz2 by increasing ETC use /

[l Effect of raising the ETC usage rate

Increasing ETC usage will reduce CO2 emissions by approximately 140,000 tons a year

Approximately 30% of all traffic congestion on expressways is caused by insufficient capacity at toll plazas. Use of ETC
dramatically reduces congestion at toll plazas and helps prevent global warming and improve air quality.

Causes of congestion on expressways CO2 reduction (ETC usage rate of 60%) (10,000 tons Coyyf&;)

i . 135
Other 31% of congestion A reduction of approximately 130
7% is caused 140,000 tons of CO2 per year,
by insufficient or roughly 38% T 25
toll plaza capacity 20
Tol

Areas where plazoas 15
traffic merges 31% 10

22% 5

Sag areas ETC usage rate: ETC usage rate: 0

and tunnels 0% 60%
40% of d in CO2 emissions resulting from ETC introduction

\ 3% Comparison of data when the ETC usage rate is 0%
(data from 2000) and when the ETC usage rate is 60%

Source : All data prepared from materials of the
Ministry of Land, Infrastructure and Transport

[ Changing traffic behavior under the Travel Feedback Program (TFP) (Matsuyama City, Ehime Prefecture)

A 26% per-capita decrease in CO: emissions

A Travel Feedback Program (TFP; a program to review travel behavior) was implemented in Matsuyama City. This program was
a practical exercise toward raising participants’ awareness of CO2 emissions by showing them how much they reduce such emissions
by changing their travel behavior at an individual level. Following commencement of the TFP as an “eco challenge” project in
2006, an analysis of traffic behavior revealed that the 63 TFP participants attained a per-person CO2 emission reduction of

approximately 26%.

Changing behavior by giving people information (changing departure times, using public transport, using bicycles, etc.)

“Probe person” survey using GPS-equipped cell phones — analysis of travel behavior — proposals for other means of travel (TFP)

Ascertainment of CO2 emission and calorie
consumption at the individual level through

Accurate data is acquired by having

participants press a button on a GPS- Travel behavior is automatically

analyzed in real time based on data

equipped cell phone when away from ? . “ » changes in travel behavior
home (time of departure, time of change obtained in a “probe person survey g
in means of travel, time of arrival).

(calculation of CO2 emission and calorie

consumption)
Participant should use a ™ CO2 emission and calorie
consumption

@ GRS BEHE (> TS MAT $h M
@ more environmentally
friendly form of travel

REOTETHZERICICELET . (2:8M) OCO0z2 emissions and calorie consumption for today

REOTATWERGLET.

27773 BMACESULTBERELET. (28

BOEHORBRREFELET.

-
\ 4
L0
Improved awareness of reduced burden on
D D the global environment at the individual level
L0
CO2 emission trends Calorie consumption trends
Before the 5.3 Before the
“eco challenge” . i “eco challenge”
L Reduction _¥*
: : : }'
During the 3.9 ¢ During the

“eco challenge” “eco challenge”

0.0 1.0 2.0 3.0 4.0 5.0 6.0 140 145 150 155 160 165 170 175

CO2 emissions (kg) Calorie consumption (kcal)

Source: Prepared from materials of the Matsuyama Rivers and National Roads Office, Shikoku Regional Development Bureau, MLIT



Assisting drivers by providing information ahead of time

3. For safety

Providing real-time, easy-to-understand information that drivers need to drive safely j

B Realizing a society with the world' s safest and securest road traffic (introduction of AHS at Sangubashi, Tokyo)

Of all accidents on the Metropolitan Expressway, 21% occur on accident-prone curves (6% of the entire expressway length). Since March

2005, the Ministry of Land, Infrastructure and Transport has been responding by implementing a

“pilot program on road-car

harmonization systems” in the Sangubashi curve section of the Metropolitan Expressway Route 4 Shinjuku Line (inbound) as an AHS

(Advanced Cruise-Assist Highway System) service.

To central Tokyo
\wm@a s vl
=

VICS beacon

To Hachioji F

.Y
X<

Display of conditions
beyond the curve
with simple graphic

Congestion Information Sign

Congestion
300 meters ahead

Car navigation display

Outline of services provided in the pilot program

Obstruction

Detection at R =
250 meters is
problematic.

Difficulty detecting forward obstructions with
vehicle-mounted systems alone on sharp curve

Detection range
of a vehicle-mounted
sensor

Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport

Single fiscal-year accident trends

e
(2]
o

The number of rear-end collisions and acciclents caused by forward
obstructions fell nearly 80% compared to the previous year.

Rear-end collision
_I i Ilagainstlow-speed)

Secondary accident I 1 Rear-end collision (other) [ 1 Other accident |_

Accidents targeted by the service (rear-end collisions and
secondary accidents* caused by forward obstructions) fell
significantly to just seven over the one-year period of
FY2005 (a fall of 79% compared to the previous fiscal year™).
A similar low rate has continued ever since trial application
of the service began.

%1 Here, accidents that occurred within 60 minutes
(average amount of time required to clear an accident
on the Metropolitan Expressway) of the initial accident
(primary accident) are considered secondary accidents.

120

B o]
o o

No. of accidents (accidents/fiscal year)
o

Experiment continuously
implemented from March 2005

79% reduction compared
to FY2004

Apr 2002 | Apr 2003 | Apr 2004 | Apr 2005
to (o)
Mar 2003 | Mar 2004 | Mar 2005 | Mar 2006

to t to

Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport

%2 Includes other equivalent effects, such as repaving.

@ AHS (Advanced Cruise-Assist Highway System) is effective in
roughly 80% of accidents

Accidents caused by driver behavior immediately prior to the accident (i.e.,
human error) account for 75% of all accidents. AHS—which provides
information, warnings, and operational assistance to drivers—is effective in these
situations and can thus significantly reduce accidents.

Feature

* The Western Transportation Institute and Montana State University Bozeman conducted a
survey to evaluate the effectiveness of a curve-speed warning system that was installed on five
curves on Interstate 5 in a mountainous region of northern California. This system warned
drivers when they were approaching curves with signs, and it used radar to measure actual
speed for relay to drivers using dynamic road signs. The survey compared the speeds of
passing vehicles after installation of the system with speeds prior to installation. Results showed
that, of the five locations at which the system was installed, the speed of trucks passing through
the curve dropped by at least 5% compared to measurements taken prior to system installation
at two locations. For the other three locations, as well, it was confirmed that installation of the
system produced specific results.

rIAn example of overseas application

(Mountainous region of northern California)

Delay in detectin
yhazard &

A7%

Other cause
(ks g g
underthe infiience

of alcohol, tc)

25%
Accidents caused by driver
behavior immediately prior

to the accident (human error):

75%

Breakdown of
accident causes

Handling error

12%

Misjudgment

16%

Sources : “Statistical data on traffic accidents in fiscal 2000”
Prepared by Institute for Traffic Accident Research
and Data Analysis

Lack of preparedness
is our greatest enemy.
Let’s keep our wits

about us.
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[l Realizing safe road use during winter months using information from the Internet (Kita-no-Michi Navi; Hokkaido)

This system provides road information on mountain passes and other locations together with tourist information as a response to

increasing numbers of tourists to Hokkaido who use rental cars to get around.
Screen translated Screen translated
into English into English

gl i Wb & EY;I)?E‘?: f¢ s ;m T ?k 1 kald
) C " S for efinE fta-no-Tenki” for e-kaido
| o G e o é%“%ﬂ%%% %ﬂél_?%)/lerlnn;ésg ass] IFDRZ T2 Mountain pass weather information
— ‘@ | | (2005 2H2H12:15 (as of 12:15 P.M., @hLLik (2305) @Weather information for
: £ February 2, 2005) 5 Nakayama Pass (Rt. 230)
. 2 (02H12855¢3%) (announced at 12:00 PM. Feb. 2)
ZHe05 § Today: S §
SR Toigt 8
BAHHA ORF< 8 Tomonon dayime eczasona(3
BAH®R ORE4 Tomonow ight Cezasona
FREHER 4 8 Dayaftertomorrow daytime: - occasional ()
' :-E?%Bﬁi@?i’ﬁ?%ﬁ ' Major city weather information
Screen for finding information on Fg:0mm/h Rainfall: O mm/hr il ] Ee_lppom |
travel between tourist sites: %@:3128% / W!nd d|rect|9n: Northeast 180} HoH
“distance and time search” e m/s Wind speed: 2.8 m/s_ —
% . 2 X1 7m - 'Q.OOC Air temperature: -9.0 C IRDXR T T4k Mountain pass weather information
D ——.— s R T e Eﬁ‘/ﬂ: -8.1C Road temperature: -8.1°C
maze W A5 s s #E1215mm Snow depth: 215 mm M
g T — *ﬁiﬁ S Accumulated rainfall =
= A SR i omm 3 hours: 0 mm 5 33&115[)*{7 " Useful links
125§ﬁ§ . 0mm 12 hours: 0 mm . :It(D%ET E + Kita-no-Michi Navi
248Ff&: Omm 24 hours: 0 mm - JLDBDER - Kita-no-Michinoeki
Lmooy + LN LefiiE - Shiribeshi e-kaido
E s =) j:ﬂ;(f)l{ﬁ flo[\ef?fﬁé 7 Ktarno Tenki” fore-kaido
S R [T Y ==F~ Return to top TR B RetiE op N % Goto Route Informaton ekaidotop
[t o T i o 5 = Sapporo Development (B1) BAS SH= i i
. Bmtesiremuian T i S LIRS R ER B 4 ) AARIR = Provided by the Hokkaido Office,
[P-i) i ) e s [ I fLIRRASE and Construction Department emEX et Japan Weather Association
e e
s
= Camera image screen Screen providing weather
Screen providing road images ~ Screen showing information for (cell phone version) forecasts for mountain passes
(PC version) mountain passes (PC version) (cell phone version):

“Kita-no-Tenki” for e-kaido

Kita-no-Michi Navi site images

Being able to see Source : Prepared from materials of the Public Works Research Institute (Civil Engineering Research Institute for Cold Region)

images in real time
really helps!

B0% 1) Road surface: Wet Visibility: Good
60% [*f T e

40%

20%
0%
80%
Supporting plans for driving on winter roads (e
40%
. . 20%
The results of a user questionnaire revealed that most 0%
people take safer action (alter driving plans, etc.) when they 80%
are able to obtain road images/information depicting 60%
snowfall, icing, and poor visibility. 40%
20%
. . . . 0%
Since the site started in 1999, it has been accessed some 5 -
million times (February 2007). 60%
40%
20%
0%
80%
Ry, i i 60%
r Feature L R S
- 200 [-oenm e 2
B AN example of overseas application 0%
- A survey conducted by the Idaho Transportation Department found . Wil take =D Wil tako
that, when weather-related warnings were displayed on changeable No. of valid responses: ;‘;;;’:,“"“'a' care when carly to different Will consider
signs, the speed of passing vehicles decreased. When warnings for - plan pessingnesr|  ferssteexiy|  (routs ot departing
strong winds or snowfall on roads were displayed, vehicles moved at a
speed of 35 mph (roughly 56 km/h), or 35% slower than the normal
speed. On the other hand, when no changeable signs were used ) . . i i .
during similar poor weather conditions, vehicles moved at a speed of Changgs in b?h?v'o'_’ when "O?d mages/ Inforr.natlon.obtalned
45 mph (roughly 72 km/h), or 9% slower than the normal speed. (From a Kita-no-Michi Navi user questionnaire conducted in the winter of 2004)
Idaho Source: Prepared from materials of the Public Works Research Institute
G (ldaho) 4

(Civil Engineering Research Institute for Cold Region)



[l Real-time hazard warnings using an information board (indication of approaching car in opposite lane; Yamaguchi Prefecture)

A service that displays information on approaching cars in the opposite lane on an information board is being provided on National Route
191 in the Sanmi district of Hagi City (service started in April 2005). If a car is approaching in the opposite direction, the board reads “Car
approaching in opposite lane.” If no cars are approaching, the board reads “Curve ahead. Drive with care.”

Outbound lane Lane on which lane deviation
information board is monitored (inbound)

A car deviating from its lane
increases the risk of accident
with cars in the opposite lane.

Outline of experiment site

Vehicle collisions are eliminated, and lane deviations are reduced by at ieast one haif for both inbound and outbound lanes.

Notifying drivers in advance that cars are approaching in the opposite lane eliminated accidents and reduced hazardous vehicle

behavior.
Accidents are eliminated Breakdown of display for opposite lane,
People tend to move to the
Classification Before implementation of service After implementation of service ::nasrlsig:ecurves. Let’ s take
(as of Jan. 17, 2006) ’
Time period | 1999 2000 2001 2002 | April 2005 and after Car approaching O
O

No. of accidents 4 13 None 9 None

The lane deviation rate fell by at ieast one half for (5 days

both inbound and outbound lanes.

Lane deviation rate (curve on inbound lane)
70%

60% oo .20 . Y ) N All vehicles All vehicles

o T M Large vehicles|.-- |

L e == e =

40% [ e . - 6%

30% |- - %

o
-

20% |- - -

2%

10% |[------- - -- - -- - -+ -

0% L )/ 0% L [ 0.0%
;
Before implementation After implementation \,Of this, when board read/" Before implementation After implementation ‘\ Of this, when board read
“Car efppngching in opposité lane.” “Cérapgroaching in Qppe§ite lane.”

Source : Prepared from materials of the Advanced Cruise-Assist Highway System Research Association

r

+ In San Antonio, Texas, information boards interfaced with an accident control program were installed at locations along important
expressway routes as part of ITS reform. Of the regions in which signs were installed, it was confirmed that delays were reduced by
5.7%, head-on collisions measured over the course of a year fell 2.8%, and the annual amount of fuel consumed fell 1.2% in specific
model zones. (Texas)

+ Road signs and other ITS facilities were installed on the John C. Lodge Freeway in Detroit, Michigan. The results of a simulation
conducted based on data obtained from a field survey on vehicle speed and flow confirmed that average speed improved by 5.4 mph

(approximately 9 km/h), average travel time was shortened by approximately 4.6 minutes, and delays caused by traffic congestion were
reduced by a maximum of 22% after these ITS facilities were installed. (Michigan)

BMExamples of overseas application
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B Real-time hazard warnings using an information board (device to prevent wrong-way travel; Oita Prefecture)

A test on the use of sensors to detect cars traveling in the wrong direction and on the use alarms and flashing lights to immediately
warn wrong-way drivers was conducted at the Yamada Service Area (outbound)on the Oita Expressway.

Two cars traveling in the

Detection of wrong-way vehicles (during the 32-day test period)

wrong direction were Date of detection Time W,'gﬁg‘f{&gy%{}i&fng Vehicle type Remarks
detected during the 32- Entered Ordinai Car stopped
. 9 March 7 (Mon.) 3:17 P.M. driving forward passenge:ycar andireversed
day test period. Entered Ordinary Car stopped
March 25 (Fri.) 12:33P.M driving forward passenger car and reversed

Source : Prepared from materials of West Nippon Expressway Company (NEXCO)

Alarm
Flashing light

|Sensor i)| |Sensor @|

ELE]

Detection of
wrong-way travel

Warning sign

Source: Prepared from materials of West Nippon Expressway Company

S
(reflective type)

Outline of the test system (implemented from February to March 2005)

Wrong-way driving on expressways and other such

roads is extremely dangerous!

For example, of the 27 accidents resulting in death or injury that
occurred in 2005, 13 (approximately 48%) involved fatalities.

Number of wrong-way accidents resulting in death or injury on national

expressways or vehicles-only roads connecting to national expressways

50

40
12}
€
The number of wrong- 3 3 2%
way accidents is 8
higher than you might 5
think. o 20
<]
z
10
0
2001

Efforts by various countries

to support safe driving

Smartway [Japan]

The Ministry of Land, Infrastructure and Transport is striving to realize the
world’ s safest and securest road traffic through Smartway, a service that
utilizes ITS units installed in vehicles.

A public-road test of this system was conducted on the Metropolitan
Expressway in 2007. This test was conducted with an eye to practical
application of a safe-driving support system using image and voice
guidance. Implementation of this service is scheduled to begin during
fiscal 2007.

- Assistance in merging

Beep!
Watch for
merging

b - . cars ahead.

=== |nformation on forward obstacles

Bee?!,
Traffic
congestion
ahead.

Please drive
with care.

Source: Prepared from materials of the Ministry of Land, Infrastructure and Transport
http://www.smartway2007.jp/

.

= No. of accidents

43 resulting in death/injury

2002 2003 2004 2005 2006

\ehicle Infrastructure
Integration(vi){United States]

Plans call for the implementation of an actual road test of
the US’s VIl system in the suburbs of Detroit in 2007.

A decision on whether infrastructure should be built will
be made based on the results of this test in 2010.

[ Emmomman | e
Outline of the actual-road test scheduled
for implementation in suburban Detroit
Source : Prepared from US VIl materials

~

PReVENT [Europe]

This name applies to a group of joint public-private R&D
projects that are being implemented in Europe for
accident prevention.

A large-scale demonstration based on the results of R&D
conducted thus far was held in suburban Paris
(Versailles) in September 2007.

Outline of an accident-countermeasure
system to promote R&D in PReVENT
Source : Prepared from display materials of ERTICO PReVENT

J




Providing information and infrastructure that is closely tied to the community

4. Approaches matched to regional needs

Moving people easily and conveniently to create a vibrant community/

[ Large expectations for regional vitalization (use of “smart interchanges” [Smart IC])

Smart ICs are interchanges that make reduced
manpower and traffic dispersal possible through Conceptual image of a Smart IC
the use of ETC (electronic toll collection)Because
they require less construction and management
costs, they make it easier to build additional
interchanges.

Even if only direct benefits (shortened travel
time, etc.) are considered, estimates show that
the benefit to regional society to be obtained
from building more interchanges nationwide
would reach 3 trillion yen. An even more
substantial effect can be expected if regional
economic effects are also included. Interchange connected

Conventional interchange

Smart interchange

to a service area/parking area

(1) Support for rescue and medical activities (Sagae Service Area Smart IC on the Yamagata Expressway, Yamagata Prefecture)

A three-minute reduction in time required to transport patients to an advanced medical facility

Actual emergency transport figures after installation
of ETC in all ambulances operating near
the Sagae Service Area are as follows:

T s 642 instances of transport
iy | T (as of the end of September 2006)
] Average of 10 instances/day
\ il e ﬁ -
i I i
= in o agae &
. o Interchange
Sagae Service Area Smart IC e Kohler rescue curve
N R TR 75
E ! } B DRI/ RS [ $BHD
R i i Gy 2O — = — == — -
Before opening of the Smart IC: 16 minutes |~ % y 5
\Ef 1 Z 25
e £
i } —_— & ol e )
Start of test: December 20, 2004 P Reduction of |= i 3 { i e
Full scale introduction : October 1, 2006 J 3 minutes L 7 Elapsed time
Traffic volume : 480 vehicles/day (March 2007) F i)
Nearest interchanges : Nishikawa Interchange (11.2 km) . . . £ = E
Sagae Interchange (3.0 k) After opening of the Smart IC: 13 minutes Y e /
E ‘)\\, . - s Yamagata Prefectural
z - " T Central Hospital
. (Tertiary medical care facility)
e Before opening 3
of the Smart IC Yim L
F
. i
After opening i
| s = .
of the Smart IC < e
ot = g%

Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport
The average daily number of vehicles using the interchange is approximately 480 (March 2007), which is 3.2 times the initial

average.
(2) Contribution to traffic dispersal during disasters and emergencies (Sue Smart IC on the Kyushu Expressway, Fukuoka Prefecture)

Use of Sue Smart IC grew approximately 2.8 times compared to normal periods, which helped disperse traffic.

When the Fukuoka Seiho-oki Earthquake Struck on March 20, 2005, the Smart IC at Sue Parking Area was used as an emergency
exit due to traffic congestion at the exits of Fukuoka Interchange and Dazaifu Interchange.

Having interchanges
close by makes travel

1,000 .
much more convenient. O J (o
800 —= —] — ]
Increase of ( L [1_5’©@%@[?@
600 Zpprox. 28TiMeS v wraffio volume BAn example of overseas application
ally traffic volume . .« e . . .
) 4719 Gl 7 According to a report prepared when a team participating in the Federal Highway
400 —— e Administration’s International Technology Exchange Program made an overseas tour, a
(March 20, 2005) real-time parking lot information service is being introduced into the urban districts of
200 Daily traffic volume | several major European cities. This service measures the number of cars that enter and
to"tm:mg’;e exit parking lots and then provides information on usable parking lots to drivers based on
(March 13, 2005) these measurements. It is confirmed that, in areas in which the service has been
0 introduced, traffic volume in urban districts has been reduced by as much as 25%.
e it hmef b o Pk A et ot ety Moreover, these areas are also seeing improved transport flow and increased use of park-
and-ride systems. (Europe)
Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport \_ J
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(3) Expectations for creation of employment (Enshu-Toyoda Smart Interchange on the Tomei Expressway, Shizuoka Prefecture)
Regional vitalization by attracting development around a Smart IC

In January 2005, a pilot program involving a Smart IC was commenced on both inbound and outbound sides of the Enshu-Toyoda
Parking Area on the Tomei Expressway. This program was moved to full-scale implementation in April 2007.
@ A decision was made to attract 13 companies operating factories and other facilities, one large commercial facility, and one
accommodations facility to a land readjustment project near the Smart IC.
@1t is expected that this will create jobs for some 2,700 people.

To Iwata Interchange
(1.9 km)

R gt | : [Ny | Enshu-Toyoda Parking Area
L S 1 - (Quit d)__*| Enshu-Toyoda Smart IC

-| To Hamamatsu N

| Interchange

Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport

[ Efficient distribution systems (overseas examples)

Working to raise expressway utilization rates through support for increased transport
efficiency using information technology, and to realize an efficient and environment-friendly
distribution system

Reature

B Examples of overseas application

* A 15% increase in productivity after
introduction of a vehicle location P—
system [Internationsi distribution] Careggmmyagion
Trimble of the United States developed
a GPS/AVL system that can shorten
the response time of public services by
45 seconds. Distributing businesses
that use this system have succeeded in
increasing their productivity by 15%
and in lowering their operating
expenses by approximately 10%.

| Linkage with international distribution systems | |Establishment of parking bays for disposal of goods|

* Use of a truck tracking system
increases cargo volume by 15%

Bilspedition Transport & Logistics (BTL)
of Europe (Scandinavia) uses a GPS-
based vehicle tracking system that
uses remote-accessed computers
installed in vehicles to improve
productivity in southern and central
Sweden. During the time that this
system was introduced from 1994 to
1997, success was achieved in
eliminating unnecessary movement
and reducing fuel costs. This success
resulted in a 15% increase in cargo
volume. | Smart IC-type distribution base |

[Interurban Ffibu;}ibn]
I !

Booking of king lot
for disposal of goods

. J Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport

Sources for overseas examples : All information from the US Department of Transportation (Benefits and Cost)



B Broad-ranging application, from parking lots to ferries (multipurpose use of ETC)

Beginning in April 2006, private-sector businesses and others have been permitted to offer services that include parking-lot fee collection

using vehicle-mounted ETC devices.

Ir ici of that elimi congestion
caused by taxis waiting for fares by using

ETC to manage taxis waiting at train stations.

ETC allows quick ascertainment of customer visits to stores
and to provide regular

with special etc.

O Taxi No. XX,

please proceed

More sophisti

to the stati

Drive-through

Automatic payment at
drive-throughs

0 NI

small change is
eliminated.
Information on 5
nearby stores and . The need to pull over to
discounts is also the curb to pay charges and
transmitted. to prepare small change is

| eliminated. Information on

| Automatic payment

of airport parking lot charges nearby stores and discounts

is also transmitted.

The need to prepare

small change is eliminated.
Information on nearby
stores and discounts

is also transmitted.

A ZET2 0= Automatic payment of
The need to prepare | k| lot - parking Iot%h)(ares

Combination with automobile inspection
certificates makes vehicle confirmation easier,
thereby significantly shortening boarding time.

Source : Prepared from materials of the National Institute for Land and Infrastructure Management, MLIT that were commissioned by the Japan Society of Civil Engineers

Application of ETC technology

Less time needed for ferry
boarding procedures

Beginning in April 2006, even private-sector
businesses have been providing payment
services using ETC. For example, ETC was
introduced into boarding procedures for a car
ferry running between Kobe and Takamatsu,
thus greatly simplifying these procedures. Other
services being offered include those for payment D1 eEan)

Simplification of boarding procedures

(time required shortened from 15 minutes

- Payment for fueling, car-washing, Supply of information
etc., at gas stations that is linked to cell
phones (transmission

+ Information on stamp-collection of information on

and sales campaigns also

. . : discounts offered at

of charges at gas stations and privately-run provided Egl_aé'tgy shog)s when
N Qe A q is use

parking lots, and those that provide information

through linkage with cell phones. Source : Prepared from materials of the Ministry of Land, Infrastructure and Transport

Ninety-six percent of monitors rated use of ETC at the Sakurabashi
Parking Lot as convenient (Osaka Prefecture)

A monitor questionnaire conducted in FY2006 revealed that
approximately 96% of respondents viewed use of ETC as convenient, and
that approximately 91% hoped to continue using the test system.
Moreover, physically disabled monitors said that the service provided
them with peace of mind and convenience, as parking spaces for the
disabled were not taken up with vehicles of non-disabled people.
Expectations for parking-lot ETC systems
©91% of monitors hoped to see the parking-lot ETC system continued
@ Three in five disabled monitors wished to continue using

the disabled-parking guidance system

. f i Do not intend to use
Wish to use Do not intend to use Wish to use !

the system the system in the future !fh_e system " the system in the future
if improvements % L:é"r?]mme" = 0
are made, to the location

such as shortening of disabled

the time it take:

parking space;
for the bar to open. opening/closil
8%

Wish to use
continue using
the system

3

Wish to continue g flaps,
using the system  detection spe

etc.
91% >
Regarding the parking-lot ETC system Regarding the disabled-parking guidance system
(No. of samples: 129) (No. of samples: 5)
Source : Prepared from materials of the Kinki Regional Development Bureau, MLIT

ETC automatic entry system Disabled-parking guidance system

{Ordinary periods> {When used>

*Flap is raised *Flap is lowered

*No parking is allowed when +Parking is permitted when
the flap is in this position the flap is in this position




. - COll€CtiON Of Effectiveness Case Studies: 2007
Intelligent
Transport
Systems

Because linking vehicle-mounted

automatic payment possible, entering and exiting from parking lots can occur

more speedily.

ETC pilot program conducted by the Kitaichijo Underground Parking Lot (Hokkaido)

ETC devices with credit cards has made

7
When entering When exiting

@Time required shortened to roughly
one-half or less compared to ordinary
vehicles and regular users.

@Time required shortened to roughly
one-third even when cars wait ahead

\

@Time required shortened to roughly one-third
compared to ordinary vehicles

®Time required shortened to roughly one-half
compared to regular users

®Time required shortened to one-eighth or less
compared to “general users who pay with parking
stub + discount ticket + payment”

Parking lot use during winter

Use of parking lots in Sapporo during the winter

Reasons use of parking lots in Sapporo during winter is inconvenient/bothersome

According to a survey, nearly 80% of 0%  20%  40%  60%  80%  100%
. . . experience " i T T T T
respondents experience inconvenience o ) T Co/bother  anow Sumes and depressions form i the 0
. . . Do not experience occasionally making it difficut to approach 40.1%
when using parking lots in Sapporo 'nconve"'e"ze the machine.
during the winter. When asked why, 23.0% Gar windows freeze in parking lots,
making it impossible to open them.
more than 60% answered that “snow
. . Si in the
gets in the car when opening car when openng car windowe. 61.7%

windows.”

Leaning out of the car to pay
parking charge takes time,
which can lead to unpleasant

exposure to the cold.

Note : Based on a monitor questionnaire

(221 respondents as of March 15, 2007) Other

10.8%

Source : Prepared from materials of the Hokkaido Regional Development Bureau

[l improving the convenience of public transport

Changes in number of accesses to Bus-Kuru

Kanazawa City bus location system (BUS-KUI‘U) 1(/\;(;:350583) [ PC [ Cell phones_-®-Rate compared to the same month of the previous year | T A— ('22%5)
(Ishikawa Prefecture) " ° Teavy snowtall Website renewal Mar. 25
y December 1
1600,000 §| T Hoturkargion Sy A T
Accesses for bus information L £ ] DEC: Hoe ‘Heavy rain in Ishikawa Prefecture 2.00
number roughly 27,000 per day. 140,000
. 1200,000 f---=--=---- @ .ol RICEETEETREPCTRTPReES P 8 B o [ -
Information on route buses near Kanazawa and ° 4 1.50
express buses (information on approaching buses and 1000,000 pe=sezmmeesees e B N eHTUHEHYSHTHT
real-time information on bus operation) is provided 800,000 |[-=--nn==smmmssmmmnnsees 1 I P O -1 0o
through personal computers and cell phones. 600.000 HH-I.- W m B ECEECE R L LR 1L s
@®For all of FY2006, the number of accesses '
numbered approximately 987 million (an average SCLUCCILERN o o o o o S O
of roughly 27,000 per day). 200,000 H{-1t- B 0 I L N
@ Accesses from cell phones make up alarge majority.

0 0.00
O O WO B e 0 G O O e o O W B e A0 G L O L e

B WO SRR R0 R e T PR o e g P j e

Maebashi City bus location system (Gunma S »© =

PrefeCture) Source : Prepared from materials of the Kanazawa Rivers and National Roads Office, Hokuriku Regional Development Bureau, MLIT

A roughly three-fold increase in the number
of users compared to the beginning of operation

The Maebashi bus location system allows users to obtain operational
information on specific bus routes that pass through the city center using

A Information system

[AsP e,
i

>
|

ASP server

their cell phones. The system also provides information on a special screen

for personal computers via the Internet. This screen supplies not only the
same information available via cell phones but also bus schedules as well.
997% of users wish to continue using the system
Number of bus location system users
Approx. 4,000 users/month in July 2003 — approx. 14,000 users/month
in December 2005
The “approximately 540 users/day” during rainy periods is 2.3 times
higher than the “approximately 230 users/day” during sunny periods.

Desire for continuance

+97% of users wish to continue using the system
- 43% of non-users indicate they “wish to try the system in the future”

Road manager
Buss operator

“elep uoneoo

+ Data collection
« Location management
of items other than managed vehicles

- Information supply (Internet)
A Ascertaining bus location ~

Supply of information to bus users (destinations of bus soon to arrive, estimated arrival schedule)
EEnEe SaETiNR SeRIHR

auoyd 180

Source : Prepared from materials of the Takasaki Rivers and National Roads
Office, Hokuriku Regional Development Bureau, MLIT

®



[l Making access to sightseeing locations easier through supply of information (This lzu Navi; Shizuoka Prefecture)

Beginning with information during peak periods for cherry-blossom viewing and beach visits, this service provides a broad range of
information that covers road restrictions, traffic congestion, weather, transfers on public transport systems, required travel time, and other

items.

Local information
board (Futo, Izu-
Kogen, Imaihama-
Kaigan)
Large-screen TV
at Michi-no-Eki:
Izu Marine Town

@ This Izu Navi
(personal

Parking lot information
Information on travel  supplied through car
time is supplied through navigation systems
PCs and cell phones (*Internavi only)

Ito Marine Town

provided
at Michi-no-Eki

National Rt. 135

Internet

>..

1) Provided from probe car data

2) Izukyu input (train schedule)

3) Izukyu input (seat availability at

Izu-Kogen)Check of information content

{ Automatic disptay,

Local input by researcher

computers and

cell phones) =
Parking lot: Addition
of 4 days only during full bloom
(Futo “park & train” parking lot)
Approx. 100 vehicles

Parking lot to Futo Station Every day
Free shuttle bus
(Local operation)

(1zu-Kogen “park & train” parking lot) IMaihama-Kaigan Station
400 vehicles Parking lot: Every day

(Local operation)

(information provided for Saturdays, Sundays, and 10-day holiday period)

(Imaihama-Kaigan “park & train” parking lot)
Approx. 100 vehicles

Approx. 14 km: Marine Town to Futo to lzu-Kogen

Approx. 25 km: Izu-Kogen to Kawazu

|0peration of 4 probe cars |

I Operation of 5 probe cars I

Effect of shortening travel time through information supply: 24.6 million yen over 4 days

—Shortened to around 200 minutes

Time periods over 60 minutes included one for 300 minutes

120 8000 1,300,000 Z
. 1,220,800 °
ol oo | Feb.20,2005(Sun) 2 o 1,193,191 9
— Feb. 24,2007 (Sat) @ 7000 |- — 1.200,000
s 0 ,000 >
—'° total of 300 minutes | | 5P, 24, 2007 (Sat) Fullbloom, cloudy S 1,110,900 S
w 90 Full bloom, cloupy _ Feb. 25, 2007 (Sun) 6000 |- 1
2 More than 60 minutes: Full bloom, cloudy P . ~ 1.100,000 =.
HEY , “ total of 220 minutes ’ 2 1,019,100 2
£ __ Feb 20, 2005 (Sun) 2 5000 |-
5[ ~ Fllboon,sumy | S Toeoazzes Tollold61%+ 1 4 900,000 3
ol L R o e o Y (e B e S L « 4000 - g e 3
5 B =),
> 50 ‘s 900,000 @
g 0 £ 3000 - TotaI012,902+y, 5
o A o 3
4
3| %0 Feb. 25, 2007 (Sun) X 2000 800,000 3
el 0 Full bloom, cloudy | g -~
L More than 60 minutes: o | et
10 [ total of 195 minutes |~~~ e s 1000
0 9 10 11 12 13 14 15 16 17 2 :
B B B B B B B B B 2003 2004 2005 2006 c‘g,?{,

Shortening of travel time between Izu-Kogen and Kawazu

1%

16%

T

18%

O 1st time
B 2nd time
[ 3rd time
[ 4th time
[ 5th time or more
[ No answer

(No. of samples: 330)

Breakdown of respondents’ number of visits to the
Kawazu cherry blossom festival using “park & train”

Getting more
information makes

things easier.

Relationship between characteristics of

] No. of Izu-Kogen tickets
[ No. of Imaihama-Kaigan tickets
I:l No. of Futo tickets

ple entering
lossom festival

No. of tickets sold

@ Effect of This I1zu Navi on transport decisions

[People who had decided from the beginning to use “park & train” ]
*50% were coming to the Kawazu cherry blossom festival for the first time

*Many of these people used This Izu Navi

1. “This Izu Navi”
2. “lzu Navi”

websiteP
cell phone site
3. Large-screen TV at Michi-no-Eki
4. Information board

5. Poster or flier

6. Work-of-mouth

7. lzukyuko Line website

8. Other

0% 5%
No. of samples: 330

10% 15% 20% 25% 30%

“park & train” users and Izu Navi

Source : All data prepared from materials of the Numazu Rivers and National Roads Office, Chubu Regional Development Bureau, MLIT

®

35%

(Multiple responses)
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[l Examination of feasible systems using grass-roots ITS (Kochi Prefecture)

Low-cost, highly feasible ITS are being introduced into Kochi Prefecture under the name “grass-roots ITS.”

Test of a regional
bus information‘ system

Display of the current time together with
the times buses passed the two previous

bus stops

System warning of cars approaching
from the opposite direction

Test results

Test results >

warn drivers of the presence
of returning schoolchildren in

sections where no sidewalks SidF?waélk '@ @ oo o o @
oal
or other pedestrian facilities Sidewalk Sidewalk

exist. Flashes automatically during

m A “regional bus information system” currently implemented as a pilot program

A “regional bus information system” was developed that, by providing information
on the times that buses pass at bus stops, allows users to determine whether or not a
scheduled bus has already gone by. This system was then placed in actual operation
on a trial basis at bus stops.

When asked if they thought the system is useful, more than 80% of users said it is
“very useful” or “somewhat useful.” Moreover, roughly 80% of users expressed a
desire to continue using the system.

[ Hope system [ No need to
o Very useful will continue continue system

(8 people) - - - - m Somewhat useful Bijutsukan-dori |

(8 people)

: : ; E 0 Not useful
(22 people) e (22 people) - - - - |

0 Do not know

0% 20% 40% 60% 80% 100% 0% 2 80% 100%

0% 40% 60%
Number of people (%) Number of people (%)
Do you think the system is useful? Users hoping to see system continued

@’ Driving support system for mountainous roads

On auxiliary arterial roads in mountainous regions that have comparatively little
traffic, there are many narrow sections where vehicles become involved in passing
accidents or have difficulty getting around each other. For such roads, an
inexpensive system that warns of cars approaching from the opposite direction was
developed and installed at various locations as part of efforts to improve roads having
1.5-car widths. Two devices were installed in Kochi Prefecture in FY2004, and seven
were installed in FY2005.

Of 228 sample vehicles obtained in Nankoku City, 15 O Pereay
vehicles passed system devices as other vehicles
approached from the opposite direction; of these, 14
stopped and waited for the other vehicle to pass. From
this, it can be said that, at least in Nankoku City, the
system encourages drivers to stop. Breakdown °f5t°Pp°(‘,’ﬁ’ril‘|’(gﬁ}gi%

Stopped
(14 people)

Wireless LAN
P Py

Yagi antenna

1]

Regional
pedestrian ITS

edestrians [af

poccaans]

Vaich for |3

Yagi antenna

A system was developed to

Dipole antenna Dipole antenna

Button Button

Solar power-generating rivet

nighttime hours using collected solar light

Outline of a pedestrian warning system in mountainous areas

After introduction of this
system, anxieties drivers Before
have when they encounter podon
pedestrians and bicyclists

were reduced dramatically. Afer

Changes in degree to which hazard is ™™™

perceived when drivers encounter : : : :

pedestrians and bicycles 0%  20%  40%  60%  80%  100%
(questionnaire survey of drivers)

[ Feel anxious
[l Feel somewhat anxious
[ Feel little anxiety
] Do not feel anxiety
T

Source : All data prepared from materials of the National Institute for Land and Infrastructure Management, MILT that were commissioned by the Japan Society of Civil Engineers



@ITS-related websites@

{Government and public office>

Ministry of Land, Infrastructure, Transport and Tourism
http://www.mlit.go.jp/road/road_e/index_e.html

ITS Homepage of the Road Bureau, MLIT
http://www.mlit.go.jp/road/ITS

National Institute for Land and Infrastructure Management, MLIT
http://www.nilim.go.jp/english/eindex.htm

{Related organizations>

Japan Institute of Construction Engineering (JICE)
http://www.jice.or.jp/itschiiki-j/en_top/index.html

Organization for Road System Enhancement (ORSE)
http://www.orse.or.jp/english

Highway Industry Development Organization (HIDO)
http://www.hido.or.jp/ITSHP_e/

Advanced Cruise-Assist Highway System Research Association (AHSRA)
http://www.ahsra.or.jp/index_e.html

ITS Japan
http://www.its-jp.org/english

Vehicle Information and Communication System (VICS) Center
http://www.vics.or.jp/english/index.html

ITS information service
http://www.jice.or.jp/itslist-je/index.html
(In general, updated information of the ITS website is delivered to registered people twice monthly.)

ITS Promotion Office, Road Administration Division,

A PRINTED WITH| - - -

,M Ministry of Land, Infrastructure, Transport and Tourism

HEER S E100%BFEMEFEALTVET . . . . . . .
s pEsa i Ve G ITS Planning and Promotion Office, Japan Institute of Construction Engineering
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