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“Telematics is the blending of computers and wireless telecommunication
technologies, ostensibly with the goal of efficiently conveying information
over vast networks to improve a host of business functions or government-
related public services. The most notable example of Telematics may be the
Internet itself, since it depends on a number of computer networks
connected globally through telecommunication backbone”
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci517744,00.html

The term has evolved to refer to automobile systems that combine global
positioning satellite (GPS) tracking and other wireless communications for
automatic roadside assistance and remote diagnostics. General Motors
Corp. first popularized automotive Telematics with its OnStar system in the
1990s

Useful links include:
INNOVITS: http://www.innovits.com/

ERTICO — ITS Europe is a multi-sector, public/private partnership pursuing
the development and deployment of Intelligent Transport Systems and
Services (ITS).http://www.ertico.com/
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Mercedes Benz S-Class features

Rear Passenger FPDs GPS Navigation ~ DVD Player
Electronic Power Roof System LED Lamp Cluster

Climate Control COMMAND Systor with ECMCIR-siot Adaptive brake lights
. ‘ e
Dashboard Instrument Cluster Telématic System /,— : - Parking Sensors

Head Up Displays g - P

Car Radio
Electrochromic Mirrors

Rear-view camera

S Battery Management

Power Seats
Body Control

Suspension Control
Power Windows
Remote Keyless Entry

Seat massage/HVAC
Memory Seat/Mirror/Steer
Airbag Control and Satellite Crash Sensors

Adaptive Cruise Control
Lane Departure
Waming System (LDWS) |\

Collision Avoidance
Transmission Contro

Radar Sensor Active Steering

ABS/ESP Tire Pressure Monitoring System (TPMS) Source: Daimler
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The Market

Driven by
— Improved Safety
— Better traffic throughput
— Environment
— Comfort and Convenience
— Feature differentiation
— Desire and capability of Communication § =
— Availability of low cost technology
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ITS
Road tolling/ISA Continual cost drive down Entertainment

“Major driver of
differentiation”

Convenience l
= = =

Reliability

Low cost of

ownership
eEase/lack
of Maintenance

o[ ow tax and insurance
oL ow fuel costs

Safety (occupants
and external)

Security (includes tracking

Comfort and speed control)

New materials

Performance Communications (int. and V/inf.)

Environmental

acceptability é\f-él

(high fuel economy, low emissions - tail pipe and noise,EVL) ==
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. Navigation, route planning and route guidance
— Co-driver applications

Alert functions
— Hazard warnings
— 2-way communications

. Control intervention —
— braking,
— steering
— vehicle dynamics for example

Comfort and communication opportunities

Servicing and maintenance of vehicle

Parking technology
— Locations and information on parking availability — pre booking
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« Parking technology
— auto parking fines

e Tracking
— OEMSs: tracking of owners for servicing and maintenance of vehicle
— Police: Vehicle intervention control — (slowing and stopping vehicles)
— Insurance companies
* Mileage-related premiums, for example
» Driver attributes, eg teenager, over 75’s

* Road tolling
« Applications and use of the internet

 Entertainment related Telematics
 Location Based Services (LBS)
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e Privacy — location, movements and data
« Security of data and population or individual
 Fraud, eg vehicle identity theft
* Energy supply

— Cheaper cars

— Lower carbon footprints, carbon footprint allowances/person
* Robust infrastructure

— energy and power supply issues start to impact

— High investment need to be assured of a reasonable life span
« Deskilling of drivers

— Taking the skill/fun out of driving

— Taking the technology away at times

— Transferring devices between vehicles eg navigation devices

« Public policy
— clear policies that can be accepted and believed
by the general public v
Coventr
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Standardisation
— global approach required with collaboration between different sectors

Sector co-operation is essential for new products and services

- Different expertise in the new business stakeholders
—  communication of ideas

—  Training
. Deterioration in social communication
. Vehicle, infrastructure and communication test facilities are
lacking
. Different development cycles of the emerging technologies

. Mobile phone technology
. Vehicle technology
. Infrastructure technology
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Deterioration in Social Communication

The irony is that in this world of frenetic communication, more and more
people feel there is nobody who wants to communicate with them at a
meaningful level.

You see all this communication on the street, in buses and trains, standing
outside noisy pubs - so many people talking into their mobile phones
endlessly, until you can imagine the combined worldwide noise of all that
yakking could rise up to the heavens and deafen the silent stars.

What does it add up to? What use are the multi-layers of "communication”
when so many people have no feeling of belonging? We are deceived by
communication. Mistaking it for community, we pay the price each day in a
downward spiral of mental health.

Many under-16s spend more than 20 hours a week glued to the internet,
and leave their mobile phones on all night in case they receive a text
message.

And there's another irony. Such children long to be in contact, yet those
brief texts are not communication, apart from the ones that inform about
meeting times.

Reference Bel Mooney “All the lonely people” Daily Mail 28" March 2008 W)
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With the passing of the Can Spam Act in 2005, it became illegal in
the United States to send any message to the end user without the
end user specifically opting-in.

This put an additional challenge on LBS applications as far as
‘carrier-centric' services were concerned.

As a result, there has been a focus on user-centric location-based
services and applications which give the user control of the

experience, typically by opting-in first via a website or mobile
interface

One implication of this technology is that data about a subscriber's
location and historical movements is owned and controlled by the

network operators, including mobile carriers and mobile content
providers.

references

— http://www.spamlaws.com/federal/can-spam.shtmi
— http://lwww.ftc.gov/spam/
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GSM The Global System for Mobile communications (GSM: originally
from Groupe Spécial Mobile) is the most popular standard for mobile
phones in the world

GPRS General Packet Radio Service (GPRS) is a mobile data service
available to users of GSM mobile phones. The ubiquity of the GSM
standard makes international roaming very common between mobile phone
operators, enabling subscribers to use their phones in many parts of the
world. GSM differs significantly from its predecessors in that both signaling

and speech channels are Digital call quality
—  http://www.gsmworld.com/technology/index.shtml

3G (or 3-G) is short for third-generation mobile telephone technology. The
services associated with 3G provide the ability to transfer both voice data (a
telephone call) and non-voice data (such as downloading information,
exchanging email, and instant messaging.

—  http://www.fcc.qov/3G /
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GSM

GSM statistics end Quarter 1 2007

GSM is the fastest growing communications technology of all time

The billionth GSM user was connected in Q1 2004 - just a dozen years after
the commercial launch of the first GSM network

The second billionth GSM user was connected in Q2 2006 - just two and a
half years after the first billion.

Today, GSM accounts for 82% of the global mobile market.

29% of the global population use GSM technology

Reference http://www.gsmworld.com/news/statistics/index.shtml
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Examples of a current high spec 3G phone

Nokia 96 http://europe.nokia.com/A4797539 Specs http://europe.nokia.com/A4797549
Apple Ipod http://www.apple.com/iphone/ Specs http://www.apple.com/iphone/specs.html

TV tuner \ /GPS
Music Player — Telematics GSM
Flash video —> And GSM

4/5 megapixel Camera

Emails L_——3
Super-3G6 _— "

downloads

<«—— Internet access

<———HSDPA
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DAB

Digital Audio Broadcasting or 'DAB digital radio’ has been developed by a
consortium of manufacturers and broadcasters. The BBC pioneered DAB digital radio
and was the first broadcaster in the UK to build a transmission network and start
broadcasting DAB in 1995.

DAB radio works by utilising both MPEG and COFDM (Coded Orthogonal Frequency
Division Multiplex) technology which converts the music or speech from analogue
signal into digital (binary) code.

This vastly reduces the potential for the broadcast to be corrupted during _
transmission by weather conditions, and other problems that can degrade the quality
of reception.

RFID Radio-frequency identification  (RFID) is an automatic identification method,

relying on storing and remotely retrieving data using devices called RFID tags or
transponders. An RFID tag is an object that can be attached to or incorporated into a
product, animal, or person for the purpose of identification using radio waves. All
RFID tags contain at least two parts. One is an integrated circuit for storing and
processing information, modulating and demodulating a radio frequency (RF) signal
and perhaps other specialized functions. The second is an antenna for receiving and
transmitting the signal.

The RFID tag can automatically be read from several meters away and does not

have to be in the line of sight of the reader. &l

W),,,
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Location Based Service or LBS 1

GPSThe Global Positioning System (GPS) is a worldwide radio-navigation system formed from a
constellation of 24 American NASA satellites and their ground stations. GPS uses these "man-
made stars" as reference points to calculate positions accurate to a matter of meters.

GNSS Global Navigation Satellite Systems (GNSS) international GNSS service
http://igscb.jpl.nasa.gov/

European Galileo positioning system -
http://ec.europa.eu/dgs/energy_transport/galileo/index_en.htm see also http://www.nsl.eu.com/
GIOVE-A is the first Galileo test satellite that was launched in December 2005. The satellite has
successfully secured access to the Galileo frequencies and permitted the testing of critical
technologies.

NSL's RAZOR software receiver has been tracking GIOVE

Other similar systems are the Russian GLONASS (incomplete as of 2008)
http://msl.jpl.nasa.gov/QuickLooks/glonassQL.html

The proposed COMPASS navigation system of China,
http://www.sinodefence.com/strateqic/spacecraft/beidou2.asp

Indian Regional Navigational Satellite System  (IRNSS)
http://www.gisdevelopment.net/news/viewn.asp?id=GIS:N_wabucgyfeo

DGPS differential GPS COVEI'I
universi rv
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Location Based Service or LBS

» Location Based Service or LBS is the capability to find the geographical
location of the mobile device and then provide services based on this
location information

Or

« LBS are information services accessible with mobile devices through the
mobile network and utilizing the ability to make use of the location of the
mobile device.

* The union of, geographic information system (GIS), Internet, wireless
communication, location finding techniques and mobile devices have given
rise to the exciting LBS making a major impact on the way navigation is
done and businesses are conducted ,

» Geographic Information Science (GIS)
— http://www.gisdevelopment.net/aboutus/index.htm
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Location Based Service

Some examples of Location Based Services are:

e  Turn by turn navigation

 Recelving alerts, such as warning of a traffic jam or notification of a sale

* Requesting the nearest business or service, such as an ATM or restaurant

 Locating people on a map displayed on the mobile phone

* For the carrier, location-based services provide added value by enabling services such as:

— Resource tracking with dynamic distribution. Taxis, service people, rental equipment, doctors,
fleet scheduling.

— Resource tracking. Objects without privacy controls, using passive sensors or RF tags, such
as packages and train freight wagons or containers.

— Finding someone or something. Person by skill (doctor, workman), business directory,
navigation, weather, traffic, room schedules, stolen phone, emergency calls, lost child,
mountain walker.

— Proximity-based notification (push or pull). Targeted advertising, buddy list, common profile
matching (dating), automatic airport check-in.

— Proximity-based actuation (push or pull). Payment based upon proximity
» Useful references

— 1- LBS, the ingredients and the alternatives
http://www.qgisdevelopment.net/technoloqy/lbs/techlbs006.htm

— Foundations of Location based services

http://www.qgeo.unizh.ch/publications/cartouche/lbs lecturenotes steinigeretal2006.pdf N
&g
Coventry
uUniversi
| v

Lifelong Learning Programme

22



Types of MMI Interface
MMI = Man Machine Interface

— Map-based screens

— Touch screens

— Voice Control

— HUD [Head Up Display]
— Haptic Interfaces

—  Gesture Control
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Ergonomics

|.I|.I'I|| bs b
363 60 or older in 147%

million 2050 f
5 and increase

19%
agﬂd 60+

] 80 or nlder

1in 10
2050
by 28 worldwide

e Aging population Y . Wwero 60 or

older in
2004

«  Computer literate younger generation &7 ff:;;g;«;

« Normalizing of the driving experience

« Less-abled members of society demand better accessibility
to transport

o De-skilling due to new technology
— vehicle to vehicle issues — safety, liability, insurance

« Training of systems and software engineers in the benefits
of ergonomics and vice versa

« Useful UK site )
http://www.dft.gov.uk/pgr/roads/designofhumanmachineinteract1704 Coven rv

ﬂ Education an d Culture DG
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Predictions: Vehicle Telematics has been around for 20
years, now passed through peak of inflated expectations

visibility

¥

302.11big

) 802 11p (DSRC)
Biometric Ignition
0 Safe-by-Wire Plus:

Lane Departure Waming
Hydrogen (Fuel Cell) £

Autosar

© Removable Solid-State Storage
Fabric Sensors /A

D Integrated Starter Alternator Damper

Haptics
Head-Up Digplays
42 Volt Net

Local Interconnect
Metwork

Autonomaus Vehicle

|
Hydrogen Fuel {(Internal
Combustion Engines)

Remote Diagnostics
Bluetooth

Hybrid Electric Vehicles
Brake-by-Wire

Ag of July 2007
Peak of
Technology Trough of Plateau of
Trigger o iticon  Disillusionment Slope of Enlightenment b rogyctivity
time > _
Years to mainstream adoption: obsolete %}J '{I/..-"'f
il

Olessthan 2years ©2tobyears @ 5to10years A more than 10 years & before plateau

Source: Gartner (July 2007) coven
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Personal Nomadic Devices [PND] will increasingly dominate
the market in future, replace embedded devices in cars

“ Education and Culture DG
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Embedded and Nomadic solutions
9,000km from Earth

~_See location (LBS)slides

GPS

Teleatlas www.teleatlas.com/index.htm

Navteq www.navteqg.com

S-Dal “standard”

Dead reckoning using distance

data from sensors attached to
Road database

the drive train, a gyroscope

and an accelerometer _>

can be used for greater reliability, Points of interest

Operating system Real-time traffic information

E.g. Windows CE Uses the existing

www.microsoft.com/windows/embedded/default.mspx GSM infrastructure
www.gsmworld.com/index.shtml

Tom Tom link www.tomtom.com/

(example of a major nomadic supplier- good technical information)
www.tomtom.com/howdoesitwork/index.php?Lanquage=4
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Technology Trials stage 1 — London Transport
o http://www.tfl.gov.uk/assets/downloads/technology-trials.pdf

« This report provides a good overview of the technologies involved in congestion
charging and the issues involved in implemented a successful system. and builds on
the existing London scheme

The trials addressed four different groups of techn ologies:
« Cameras and automatic number plate recognition (ANPR) technology;

« “Tag & Beacon” detection systems, of which Dedicated Short Range Communications
(DSRC) is the leading solution for road tolling;

« Satellite navigation (Global Positioning System - GPS) technology;
« Digital mobile phone technologies (GSM — Global System for Mobile).

 Building on the congestion charging foundation additional value added services can
be provided enabling new services and businesses to be developed and providing an
additional revenue for the main provider of the infrastructure

30



E-Call - http://ec.europa.eu/information society/doc/factsheets/049-ecall-en.pdf

E-Call is an initiative of the European Commission intended to bring
assistance to motorists involved in a collision anywhere in the
European Union.

The project employs a black box installed in vehicles that will

wirelessly send airbag deployment and impact sensor information,
as well as GPS coordinates to local emergency agencies.

31



Vision for totally Integrated Transport System
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Motorway Bridgemounted

Sensor
2. Trafficmaster Beacon / @>
updates Solus Unit Trafficmaster
> Beacon il 1. Traffic problem
Identified
Update Malt Database
BRITE
Matt Database 6.{Request String > IVR, formatting
N alert data to
— Speech Response
Cell T

5. Cell Ipcation

7. Formatted Speech
Info to Customer

4. Customer dials NN
1200 @g\g\cellnet

NETWORK
3. Solus Unit

Alerts driver =10 8. Customer receives
> Traffic Info.
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Intersection Collision Warning

«Obstacle detection Collision avoidance, car to pedestrian
sLane change Assistance

sLane departure warning

*Rollover warning

*Road departure Warning

*Forward Collision Warning

*Rear impact warning

Nissan Pedestrian Trial

34



Information systems in forest and mining

machines
« Epec Oy
« Founded in 1978 in Finland, owned by
Ponsse Oy

* Products for mobile control systems

— 4W Control & Measuring Systems for
Forest Harvester

« Customers
— Ponsse Oyj
— Sandvik Mining and Construction
— Metso Minerals

35



Intelligent Speed Adaptation (ISA) is a general term for Intelligent
Transport Systems that serve to limit the speed of a vehicle. By restricting
the vehicle to the posted speed limit, ISA potentially provides one of the
most effective strategies for reducmg inappropriate speeds

http://www.tfl.gov.uk/assets/downloads/corporate/Intelligent-Speed-Adaptation-Literature-Review-and-Scoping-Study-Jan-2006.pdf
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« Multi disciplinary and multi sectoral business opportunities

— Much of the new business value will come from collaborations between
what were guite separate sectors eg car manufacturing, phones, satellites

— The communications sector, the service sectors, extensive applications of
internet related services and functionality

— Completely new types of products and services will be enabled

« All of the Telematics examples earlier have all been collaborations
between different sectors.
— The Auto-Txt example is from an SME who developed an idea, formed a

consortium of stakeholders and eventually sold the product to a multi-
national organisation see link below.

— Coventry SME(RDM) — success —Auto Txt sold to PA Ventures
— http://www.auto-txt.com/why.php
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Automotive <+ Mobile Phone Sectors do not work together well , whether in
R+D/ Standards/ Business models / or Implementation

Automotive <+—> Transport Policy specialists often do not know each other and this
will constrain efficient transport management and capital investment going forward

Transport and Ticketing: quite different philosophies have grown up in Airline, Raill,
Road or in Bus travel - these need better integration towards paperless ticketing and
journey management

Transport <—» environmental convergence - where each vehicle measures its
carbon footprint/location and notifies the web for broader societal benefit ( eg asthma/
congestion alerts)

Automotive <+ |nsurance — better

Intra sector working could be encouraged in the Digital world, to facilitate new
business models and more dynamic policies ( eg PAYG driving , LBS insurance)

39
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. Perpetual Motion
Urban Colonies
Tribal Trading

. Good Intentions

AWN

The Foresight Project on Intelligent Infrastructure Systems (11S) set out to
examine the challenges and opportunities for the UK in bringing ‘intelligence’ to
its infrastructure — the physical networks that deliver such services as transport,
telecommunications, water and energy. In particular, the project explored how,
over the next 50 years, we can apply science and technology to the design and
implementation of intelligent infrastructure for robust, sustainable and safe
transport, and its alternatives.

Reference: DTI/Pub 8152/2k/01/06/np URN 06/521
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Perpetual Motion describes a society in 2055 driven by constant
iInformation, consumption and competition

In this world, instant communication and continuing globalisation have
fuelled growth: demand for travel remains strong

New, clean, fuel technologies are increasingly used, esp. hydrogen

Road use is causing less environmental damage, although the volume
and speed of traffic remains high

Aviation still relies on carbon fuels and remains expensive. It is
increasingly replaced by 'telepresencing' technology (for business)
and rapid train systems (for travel)

People are also too busy to think about efficient use. Crime adapts to
a more connected world, as does law enforcement

42



The benefit of zero emissions
at point of use that hydrogen
gives us is a major advantage
in this future.

Technology in all its aspects
Is a large but not exclusive
part of the picture

Swarm: a type of integrated
mass taxi system

technology is applied without
regard to the design of the
physical environment or its
waste footprint.
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In Urban Colonies, investment in technology in 2055 primarily
focuses on minimising environmental impacts

In this world, good environmental practice is at the heart of the UK's
economic and social policies; sustainable buildings, distributed
power generation and new urban planning policies have created
compact, sustainable cities

Transport is permitted only if green and clean - car use is still
energy-expensive and is restricted. Public transport - electric and
low-energy - is efficient and widely used

Competitive cities have the IT infrastructure needed to link high-
value knowledge businesses, but there is poor integration of IT
supporting transport systems. Rural areas have become more
isolated, effectively acting as food and bio-fuel sources for cities

Consumption has fallen. Resource use is now a fundamental part of
the tax system and disposable items are less popular
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» Transport is permitted
only if green and clean

e car use is still energy-
expensive and is
restricted

 Public transport -
electric and low-energy
- Is efficient and widely
used

*Because of technology-
resistance, safety
benefits are limited

esuspicion about
intelligent technologies,
means people seek
alternatives to travel

45



 The world of Tribal Trading is overwhelmed by shocks, initiated by a sharp
energy shock and global competition for all resources up to 2055

* In consequence, intelligent infrastructure is not on the agenda

» The world has stabilised, but only after a global recession has left millions
unemployed.

* |t seems to be a world of opportunities not grasped and challenges ignored
until far too late.

« Some places fare better than others, but universally the focus is on making
the most of the resources available, particularly locally, and being patient.

 Recycling is not just a good idea but an economic necessity. Technology is
limited to that which is robust and able to cope with fluctuations in energy
supply, and legacy infrastructure is patched and patched again.

e Society starts to recover eventually, but it is a long hard path.

2028: Asian flooding displaces 2M people
2015: oil reaches $200/barrel
2026: UK banking system in crisis

2052: final commercial aircraft flight
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The global economic system
Is severely damaged and
infrastructure is falling into
disrepair.

Long-distance travel is a
luxury that few can afford
and, for most people, the
world has shrunk to their
own community.

There are still some cars,
but local transport is
typically by bike and by
horse.

Canals and sea-going
vessels carry freight: the rail
network is worthwhile only
for high-value long-distance
cargoes and trips.
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Good Intentions is a world in 2055 that is damaged by trying to satisfy
all interests, where consensus on the action required to minimise
environmental Impact is lacking until extreme weather has become so
common that economic well-being is undermined by the impact on
the environment.

The market has failed to provide a realistic alternative energy source

However, response is still delayed until drastic action becomes
necessary and it becomes a struggle to maintain the previous levels
of economic activity.

Over time, technology systems become essential to deliver efficiency
and allow use of individual CO2 allowances. In the end, the world
becomes dominated by carbon budgets in the absence of cheap low-
emission energy.

Slowly, the importance of designing the urban environment for less
travel and efficient use of resources achieves sufficient importance
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the need to reduce carbon
emissions constrains personal
mobility

A tough national surveillance
system ensures that people
travel only if they have
sufficient carbon 'points’.

* Intelligent cars monitor and
report on the environmental
cost of journeys.

*Traffic volumes have fallen
and mass transportation is
used more widely.

eSome rural areas pool
community carbon credits for
local transport provision but
many are struggling.
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Telematics is one of the most significant drivers for c hange in
business, transport, education and personal communic ations that
we have ever seen. Telematics is influencing and pro  viding
opportunities in most areas of our lives

This map explores a number of initiatives and examples of Vehicle
Telematics being developed for future applications, particularly related to
safety. We have explored some of the technology issues and opportunities
and the new multi-sectoral business models required to maximise the
opportunities for new and robust products.

There are opportunities that span a number of the traditional sectors
creating new products and services; the need to operate in a
multidisciplinary way has never been greater.

Society requires technology to facilitate cost effective functionality that
provides enjoyment, information, efficient ways of working, safer operation,
saving of time and fuel.
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Interoperability of systems and the need to design products for a global
market is creating a need for standardization. Human factors are a
significant issue in the design of these systems ensuring that systems do
not in themselves provide distraction and a potential source of accidents.

The report and this presentation attempts to lay down some of the
foundations for a structure for the EADIS project and sta rts to ask
some of the questions that need to be addressed for s uccessful
application of Vehicle Telematics.
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