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Shrinking distances in land transport has stopped

Travel times and accessibility in Switzerland
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Axhausen, ETH 2006
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Data — the source of any ITS application

Stationary detector types

®* Loop detectors
® Radar, infrared sensors

* Video image processing
®* Mobile phone via Bluethooth
® Pattern recognition, ANPR

Moving observers

®* Floating Car Data
®* Floating People Data
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Floating Car Data — a good source presently

Continous info on vehicle
position

Problems:

® Data transmission (GPRS
expensive, Taxi: free radio
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Data gathering future
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Data gathering future

Airborne traffic surveillance

Mounted on aircrafts or
zepplin

German Aerospace Center, project ANTAR
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ITS on motorways 2008: safety & capacity

Intelligent use of roadspace
Dynamic route guidance
Speed harmonization

Bad weather warning
Roadwork warning

Experience at Rhein-Main-Area
®* 30% less accidents
* 20% lower travel times
®* 10% higher throughput
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Acceptance of speed limit on German motorways

Different motorways with 100 km/h speed limit

Dynamic speed limit Fixed speed limit
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Riegelhuth, HLSV, 2008
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2008: Variable shoulder lane increase capacity

Shoulder lane usage at dense traffic

Cheaper than road extension but technically difficult
Semi-automatic surveillance of shoulder lane

Several hundred km in GER, some in NL and UK; others?
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ITS on Austrian motorways

Late start but now one of the most comprehensive systems
500 Mio € investment

2104 km motorway
400 km planned
VMS light

VMS medium ==
VMS heavy /

Area wide data gathering
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ASFINAG, 2008
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Section Control 2008

ANPR for travel time
measurement
-> speed surveillance

Reduction of accidents
by about 25% on A22 in

Austria
Length known
Speed = Length / Time
ASFINAG, 2008
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Coordination of motorway roadworks 2008

Constant location monitoring of
every maintenance vehicle

Time periods for daily
construction sites not during
peak period

Optimization of construction
sites (time, material)
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Development: Traffic information <-> Traffic control
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loops and others

Adopted from HLSV, 2008
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Development: Traffic information <-> Traffic control (urban)

Transport User

Strategies

Mobility services Traffic control

Modelling » Fusion of different data sources

level « Geo-Referencing on GIS map

» added value by transport models

Data aquisition
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Multi-organisational control strategies

Challenge:

® Multiple organisations (motorway
operator, city, public transport
operator, national railway

®* Matched control strategies with
responsibility left at organisation

Example Berlin / DUsseldorf;
signal control, motorway route
guidance, transit information,
extra transit service
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Transport Modelling: congestion dependent travel times

Travel time [min]

T, =1(q)

Volume [veh/h] _

capm
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Multimodal, traffic dependent Journey Planner
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Multimodal, traffic dependent Journey Planner
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Navigation — finding suitable routes

Route 1 Route 2a Route 2b
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Network balancing and personal optimization

Travel Time [min]

Route 1
Route 2
Average

Volume [veh/h]
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Aim: simple intermoda

traveller information

Car Train + Train + Train +
transit 1 transit 2 Taxi

Arrival 08:45 09:07 08:34 08:59
Trip duration 02:05 3:13 3:51 3:05
Interchange + 0/1 2 | 2 31/4 11/ 2
comfort

Reliability 75% 95% 90% 85%
Cost 81,06 € 18,70 € 17,40 € 26,30 €
CO2 28,2 kg 3,2 kg 3,3 kg 5,8 kg
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ETC on motorways 2008

Traditional Motorway Tolling
* Toll-plazas with/without ETC

®* Disadvantages of toll-plazas (space, operation cost, traffic
interference, ...)

® Only for sparse networks

DSRC-based venhicle identification
® Cheap Onboard-Unit required
® Austria, Tschechien
® Suited for sparse networks
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ETC for roaduse charging in cities, 2008

Congestion Charging Zone in London;
pollution charging in Stockholm,
Investment in Singapore, ....

Above ground ANPR

Expensive administration (about 1/3 of
revenue as investment and operation)

Technical approach of surveillance
and payment?
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ETC: Satellite positioning based

European directive on truck tolling > 3,5t

In Germany > 12 t, administrative
overhead for smaller trucks would be
above 30% of total revenue

Technological advances (GALILEO);
identification of every vehicle;
area wide road user charge
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EU research SAFESPOT

Interaction between vehicles and road infrastructure to
Improve safety

2006 — 2010,
> 50 partners (automotive, ITS-industry, research institutes)

Development of Safety Margin Assistant with V2V and V2l
communication

Tasks: In-vehicle Sensing, Infrastructure Sensing,
Innovative Technologies, System architecture, Trials on
vehicles and infrastructure, Deployment strategies

Technologies: Positioning, Local Dynamic Mapping, Ad-hoc-
networks
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Future: V2V & V21 communication
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Future: V2I-Communication
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ITS on the road — 22 years back

What we already had
®* Variable Message Signs
* Actuated signal control
® Signal priority schemes for transit (starting)
®* Automatic Vehicle Location systems for transit (starting)

What we did not have

®* Mobile phone
® Navigation system and electronic traveller information

® Vehicle electronics (Electronic Control Units connected by CAN bus)
Single vehicle movement ABS(starting), ESP, light+rain sensor, ...
Multiple vehicle movement: Automatic Cruise Control
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ITS on the road 2030

1. Balancing roadspace usage
(similar utilization throughout network by better information)

2. Capacity increase at urban traffic lights
(electronic distance control, green time as needed)

3. Safety improvement on rural roads and motorways
(active measures; lane, distance and speed control)

4. Active Travel Demand Management
(Flexible user charge schemes for passenger and freight)

Key questions outside of ITS arena
(Environment, Globalization, Financing)

NO dramatic change in transport system
(still road and rail based but improved interoperability)

Thank you for your attention
martin.fellendorf@tugraz.at

B reliendorf Athens, 12.06.2008 Traffic 2030 - 29




