Chapter 1 What are Intelligent Transport Systems
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1.1 Definition of ITS ITS

ITS Intelligent Transport Systems is a generic term for the integrated application of
communications, control and information processing technologies to the transportation system. The
resultant benefits save lives, time, money, energy and the environment. The term““1TS””is flexible
and capable of being interpreted in a broad or narrow way.““ Transport telematics™”is a term used in
Europe for the group of technologies that support ITS.
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Figure 1.1 Comprehensive benefit diagram
1.1

ITS covers all modes of transport and considers all elements of the transportation system: the
vehicle, the infrastructure, and the driver or user, interacting together dynamically. The overall
function of ITS is to improve decision making, often in real time, by transport network controllers
and other users, thereby improving the operation of the entire transport system. The definition
encompasses a broad array of techniques and approaches that may be achieved through stand-alone
technological applications or as enhancements to other transportation strategies.
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1.2 Background of ITS ITS

1.2.1 Origins
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Figure 1.2 Origins of ITS
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1.2.2 Motivation for ITS ITS
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2 Camera systems for traffic signal and speed enforcement
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Figure 1.3 Framework of ITS helping to relieve congestion



1.3 ITS
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Figure 1.4 Framework of safety and environmental benefits
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3. Making public transport more attractive itAHRXEEEWR S| H
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Figure 1.5 Application of ITS in public transport
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1.2.3 ITS Deployment ITS
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Figure 1.6  Stakeholders benefit of ITS
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At national level, governments can pave the way with enabling legislation (e.g. regulations for
road user charging) and create frameworks for private-sector involvement(e.g. via public-private
partnerships). At regional and municipal levels, they can implement demand management and
integrated information (intermodal and multimodal) and payment systems, to encourage intermodal
travel.
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Operators of road, rail, tram and waterway networks and the associated transport interchanges
(from road to rail and transit, and the airports, ports and ferry terminals) can manage their
operations with better information and can provide users with safer or more reliable travel



conditions.

From the market perspective, public authorities are major customers for applications such as
traffic management and control, and road user charging. They also collect significant quantities of
traffic data, which can be made directly available to road users, or to private-sector service
providers for incorporating into commercial value-added services for the travelling public. Beyond
these, the market will naturally tend to focus on developing products and services for key groups
such as road and public transport operators; automotive manufacturers (as purchasers of original
equipment manufacturer (OEM) equipment); fleet operators and the motoring public (as sources of
demand for OEM equipment and purchasers of retrofits).

OEM OEM

Automotive manufacturers can achieve significant product differentiation and customer loyalty
by developing appropriate in-vehicle telematics products. Vehicle fleet owners can run more
cost-effective services and save on energy costs. Businesses can move goods and services more
efficiently.

Individuals can plan journeys better, enjoy safer travel, avoid delays, and make informed
choices between modes. All transport providers and users can enjoy greater security.




Figure 1.7 On-board satellite TV
1.7

Ultimately, many ITS benefits are likely to be invisible to the end user: ITS will simply
improve safety, security, efficiency and comfort of the transport system and the environment
without the general public being aware that ITS is at work. Therefore there is an important role for
public awareness programs to show transport users how they can enjoy increased safety and
security, better information, greater convenience and reduced journey time; and how populations as
a whole can enjoy the healthier environments produced by sustainable mobility.
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1.3 ITS Application Areas and Users ITS

1.3.1 Improving Safety and Security
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Figure 1.8 Improving safety and security
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ITS services can make transport safer and more secure. They can maximize its capability to
contain and reduce the impact of disasters, natural and man-made.
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Figure 1.9 Relevant ITS services
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1.3.2 Helping to Relieve Congestion

Congestion is a major problem for all transport networks, and increasing the efficiency of
existing transport systems is a major goal of ITS programs around the world. Congestion can be
reduced by instrumenting networks to improve their real-time operation; introducing control
systems; managing demand; and encouraging off-peak travel or the use of alternative modes.
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1.3.3 Environmental Monitoring and Protection

Public concerns about the environmental impact of our transport systems have intensified in



recent years. Worldwide, the use of motor vehicles still shows no sign of decreasing and road traffic
continues to rise. As a result, the environmental impacts from emissions and noise have become
increasingly serious. Clearly urgent actions are needed from the transport sector toward
environmental improvement, especially a reduction in carbon dioxide (CO2) and nitrogen oxides
(NOy) emissions and in the management of urban and inter-urban traffic.
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Figure 1.10 Relevant services
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CO2 NOx

Making transport systems run more efficiently can also bring corresponding benefits for the
environment. ITS have much to offer here. For example, reducing traffic congestion or encouraging
more people to travel by public transport directly reduces vehicle emissions and consequently air
pollution. Environmental monitoring and evaluation of various environmental parameters is
becoming especially important, in order to quantify the effects of policies and programs.
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1.11

Figure 1.12 Traffic congestion brings trouble to the residents
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1.3.4 Productivity and Operational Efficiency

ITS can make transport operations more efficient. Fleet management systems can reduce
administrative and operational costs and deliver substantial improvements in productivity. Wider
benefits include more rational use of the highway infrastructure, reduced congestion and pollution,
and less risk of accidents due to monitoring vehicle and driver condition.
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Figure 1.13 Related service of ITS
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1.3.5 Comfort Factors

Users of any transportation system need to feel comfortable, confident and secure. Route
confirmation, journey time estimates and clear advice on approaching interchanges and connections
all play their part. Speed controls, ramp metering, advance incident and congestion warnings, and
alternative route guidance can make road journeys easier and less stressful. Facilities such as
multimedia systems that provide both entertainment and navigation can do this too. Public transport
users also expect high standards of comfort, convenience and service. ITS can provide the real-time
passenger information, automated scheduling and priority systems needed to improve public
transport.
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EWEFTRZTMAS “Jaguar Alpine Premium Sound System”

/In 2003, Jaguar introduced an optional multimedia system allowing drivers and passengers to enjoy\
individual access to satellite Navigation or information/ entertainment via radio, CD/DVD players and TV.
Those in front seats have touch-screen monitors that double as control panels for multimedia and in-vehicle
functions such as climate control. Those in rear seats have video screens mounted in the back of front-seat
headrests, with control panel set in armrests. Fibre-optic cables carry data around the vehicle.
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1.4 Basic Concepts
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ITS offers immense scope for integration, and some argue that it is only through integration of
ITS components that ITS will achieve its full impact. Key ingredients are thorough planning, good
communications and effective coordination of partners and stakeholder interests.
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Figure 1.15 Change of ITS
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1.4.1 Technologies

1 Communications
@ Microwave, short-range radio and infrared-based dedicated short-range communications

(DSRC): used for EFC; commercial vehicle operations (CVVO) pre-clearance.
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Figure 1.16 Application of microwave communication in EFC system
1.16
@ Mobile communications: used for real-time travel information; fleet management;
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