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Time Loss =100 billion EURO/Yr(年間損失１２兆円程度)
Environmental Loss

Accident Loss=40 billion EURO/Yr(年間5兆円程度)

Characteristics of Traffic CongestionCharacteristics of Traffic Congestion



Traffic Congestion:　Demand　＞　Capacity

Demand – Capacity = Excess demand (surprisingly small)

Demand

Demand

Demand

Capacity

Capacity

Capacity

Surprisingly small amount of Excess Demand :  about 10 % even during peak

Period of Excess Demand << Period of Congestion

Large possibility to substantially alleviate congestion by traffic management



Loop Detector
(Intercity Motorways)

e.g. One loop detector between interchanges

(approximately one in every 10 km)

Ultra-sonic Detector
(Urban Expressway, Local Streets)

e.g. Metropolitan expressway (300km length)

Ultra-sonic detectors installed at every 300 m

Probe data

Data Driven ApproachData Driven Approach
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ETC (Electronic Toll Collection)

ETC and Mixed lanes
On-board unit



Over 80% of trips are made using ETC, 
but only 30% of vehicles carry on-board ETC units.

July, 2009ETC Utilization

% of ETC vehicles on 

roads　

　　　　81.3%

ETC Trips per Day　[104]



VICS
(Vehicle Information and Communication System)

　 Infrared  Beacon                 Microwave  Beacon              FM Broadcast

(bi-directional)                   (Motorway information)         (within a prefecture)

(Local street information)      



Bi-directional 
Communication by 
Infrared Beacons

Uplink(1)Uplink(1) Uplink(2)Uplink(2) Uplink(3)Uplink(3)

ID is randomly generated when you start the engine.

Travel time, Route, OD etc



Cumulative Number of VICS Units Sold (June, 2009)

Cumulative number of units sold = 25 millions

( Infrared beacon unit = about 10% only

The equipment costs about 1000 EURO.

10,000,000

20,000,000

2009.61997.3



10

Metropolitan Expressway

Length = 283.3 km

Ramps = about 150 on-ramps

about 150 off-ramps

Daily trips = 1.16 millions

% of ETC vehicles on MEX = 70%

Huge amount of data have been 

accumulated.

Card ID     �card holder

Vehicle ID �vehicle
(Keep the same ID!)

Ramp ID

Passing Time

OD Variability using ETC data



30-minute OD from Ikejiri to Yoga, Weekday
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OD Variability using ETC data
(June to December, 2006)



Probe Data Analysis
Space [m]

time

AVI

AVI

AVI

Probe  trajectory
signal

Probe data have very rich information, not just travel time.

From probe trajectories, we can draw a complete picture of  

traffic condition in the study area. 



Complete Trajectories based on Kinematic Wave Theory

Space

Time

Trajectories of All Vehicles

Trajectories of All Vehicles � Travel Time  

� Queue Length

shockwave



Traffic Signal Control

①①①① ②②②②

AVI: Automatic Vehicle Identification

Probe Vehicle Information

CARREN

Control Algorithm Retuning paRameters 

with self performance EvaluatioN

CARREN

Control Algorithm Retuning paRameters 

with self performance EvaluatioN

Field Demonstration in Nagoya



Probe data
　VICS

ETC
　　

Detectors
Image data

Experiment 
Vehicle data

Network data

Traffic 
regulation

OD census
PT survey

Accident data
Weather data

Land use data

International Traffic Database

Land Use Planning Strategic Planning

Traffic Management Transport Operation

Transport data is the foundation 
for research and practice!

Importance of transport data storage and 
accessibility is commonly underestimated



Sources:

Detector Data

Video Image Data

Signal Parameters

Network Data

Project Information

Environmental Daa

Accident Data

etc.

ITDb data: Meta information and actual data stored on ITDb server

External data: Meta information stored on ITDb server, while actual data 

is accessed via an external database

International Traffic Database (ITDb)
http://www.trafficdata.info/



Connections - worldwide



Bottleneck

uncongested congested
Heavy traffic 

From right

Heavy traffic 
From left

Light traffic

Safety and Efficiency Improvement

Dynamic InfrastructureDynamic Infrastructure



Shoulder Lane Utilization

××××

We could expect substantial capacity improvement 

by the shoulder lane utilization.  



（車線別の表示によって車線別の利用可否、速度規制）

Autobahn A5



Autobahn in Munchen



German Autobahn



On-Street Parking Management



Flexible Parking Regulation

� Dynamic Parking Regulation for Short-time 
Parking

� Flexible Parking Charge



Safety Evaluation



AAAAdvanced & VVVVisual EEEEvaluator for 

road NNNNetworks in UUUUrban arEEEEas

SSSSimulation OOOOn UUUUrban road 

NNNNetworks with DDDDynamic 

route guidance

Evaluation using SimulatorEvaluation using Simulator



Evaluation of Environmental Impact

Emission Model

Traffic Simulation

3-Dim

Urban Model

NOx, CO2

Concentration

Model

＋＋＋＋

Noise



Visualization (Nox  Concentration)



Road Noise Contour

L
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2005.4　Collaborative Centre for Advanced Mobility
　
　　　
　　　 Centre directly under University of Tokyo

2009.4　Advanced Mobility Research Centre

　　　　

Advanced Mobility Research CentreAdvanced Mobility Research Centre
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17 Core 

members

15  Internal

Support 

members

9  External

Support members

From Academia

13  External

Support members

From Public and Private Sectors



Enjoyable

Healthy

Sustainable

Safe

Secure

ITS
Society
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　　　　　Advanced Mobility　＞　ITS　＝　Tool

　　Enjoyable and Healthy Society  � 　Reduce Mobility Gap (Age, 
Area)

　　Fatality Free  Society                 �　 Zero fatality

　　Environment Friendly  Society   �　 CO2 -10%  (compared to 1990)
　

ITS  Vision in 2025

Vital



１．Education

２．Needs Oriented ITS　Feedback to Society

３．Networking and Dissemination

Society
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Advanced Mobility Research Centre    Vision and Mission



International Collaboration

Queensland UT

Student Internship

Staff Exchange

International Symposium

Collaborative Research


