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The Workshop

» What is the LBS Value Chain

= Who are the customers

= What is the situation today

» Where is the market headed

» Technical requirements for LBS
» Partnering strategies

= LBS for different target groups
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Let’s first define what we are talking about.

Mobile Services — Any type of service that can be delivered
to or from a mobile device.

Location-based Services — The delivery of local environment
Information to or from a specific location to help the user of the
service perform a task. A subset of Mobile Services.

In-vehicle Services - the application of digital information,
location sensing and wireless communications in the vehicle
environment. Commonly known in the automotive industry as
telematics . A subset of Location-based Services.
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Mobile Services - Any type of
service that can be delivered to
or from a wireless device, such
as financial services, weather,
Internet access, personal
Information management, m-
commerce, entertainment and
location-based services.
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In-vehicle Location-based
Services - the application of digital In Car Computing
Information, location sensing and -
wireless communications in the
vehicle environment. Commonly _
known in the automotive industry engine and (el
as telematics .

Safety
Related
Telematics

Infotainment

Systems with one-way
communications to or from the
vehicle involving such technologies
as RDS-TMC,cell broadcasting, Communications
satellite and paging can also be

classified as Telematics.

Navigation
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What is a Location-based Service today Hello-oh

I'm he-ere

Location-based services deliver

iInformation and assistance to (and
from) individuals who use position-
enabled devices to communicate
their location via a wireless network Es&
to service and content providers.

= Find it!

= Find me!
= Take that!
= Fill 'er up!

Microsoft Local Search
Hybrid Aerial Photo and Map
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What is the LBS Value Chain 1

A Value Chain is a sequential
set of primary and support
activities that an enterprise
performs to turn inputs into
value-added outputs for its
external customers.

The idea Is to add value at each
stage and end up with margin.
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1. The value chain was described and popularized by Michael Porter in his 1985 best-seller,
Competitive Advantage: Creating and Sustaining Superior Performance, New York, NY The

Free Press
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The Traditional Linear Value Chalin
Applied to Location-based Services

Geospatial \\ Application Service
> Content>> Platform Deveope> Provder>> End Use>

Map Map Render Find Portal In a car
Traffic Geocode Position Navigation On foot
POls Route Track System At home
Dynamic Data Spatial Search Route Wireless In the office
Customer Data Network Handset

Internet
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The LBS Value Chain a la Porter

Firm Infrastructue

Human Rgsources Mafagement Support
Activities
Technology Development
Procufement/Purchasing

Geospatial [ Application Service
Content Platform Developer Provider End User

Data Algorithms Marketing Service

Soureing Processing |User Interface & Sales Delivery

Primary Activities
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The Wireless Linear Value Chain

&

Hardware
& Software

Service Service &
Integration Content

\ & 4

Turn inputs into value-added
outputs and end up with margin.
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A Networked
Value Chalin

ymer
oment

Relationship Customer
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The LBS Value Chain

SiM
spec.
SW Dey.
SIM
Man. l
GPS » Device
Man. Man. e
GSM
Man. .
Device
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The SDRS Data Delivery Model in the U.S.

Dynamic Traffic Information Process Flow in U.S. Market: Navteq Traffic
16 May 2006

Data Feeds
for
Satellite Broadcast
Data Feeds in
XML or Binary Formats

Data
_>
Feed Navteq Traffic Pays Sateliite Digital Radio
i JE— Pays Subscription Including Traffic
Traffic Data Suppliers Pays Aggregation Df:':a Company Y p 9 Customer
t-tl— for L
Data Has a Subscription Contract
2000 data | Pays for & P
. (0] g e
messages Data Firet o and §5852
TMC/ALERT-C  Broadcast st rears fatle S8z
Coded Subsidizes Qo=
Radio L
15 Kbytes
Technology Satellite Radio Data el
Assistance = Receiver Navigation System Vehicle OEM
Delphi e g
Includes help with decoding message (Delphi)
and integrating RDS-TMC Location Code Tables
- Pays to
Standard RDS-TMC FM Broadcast Delivers Data fo
TMC/ALERT-C Coded <
5 bytes/message — 60 messages per minute on «g—— Dslivers System to
a 1200 bits per second netowrk. ~@——— Delivers Technology Assistance to
-g—— Has Subscription with
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Who are the Customers
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Who are the Customers

Fnd it = Yellow
Werden Sie jetzt

Find me! 2 — ADAC-Mitglied

Over 1,800,000 listings online

Take that! —

Fm'erup!—?

2. The terms Find It and Find Me are described in a White Paper by TeleMapics owner
and president, Michael W. Dobson, Ph.D. See . Take that! and Fill ‘er up! are mine.
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Find It! Customers

Results 1-10 of about 1,204 for Excel

GO &)gle Conference Centre near London

A. Express By Holiday Inn London-Southwark B.

103-109 Southwark St, London, SE1 0JQ
0870 400 9068

C. Hemming Information Services D.

32 Vauxhall Bridge Rd, London, SW1V 2SS
020 7973 6404

E. Naval & Military Club F.

4 St James's Square, London, SW1Y 4JU
020 7827 5757

G. Learnpurple H.

Dudley House, 36-38 Southampton St, London,
WC2E THF
020 7836 6999

I Radisson Edwardian Mayfair J
Stratton St, Mayfair, London, W1J 8LG
020 7629 7777 - 1 review

Business listings provided by Yell com™
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51 Buckingham Gate Suites &
Apartments

51 Buckingham Gate, London, SW1E 6AF
020 7769 7766 - 2 reviews

The Hanover
32 St. Georges Drive, London, SW1V 4BN
020 7834 0367 - 21 reviews

Abeno Too
17-19 Great Newport 5t, London, WC2H 7JE
020 7379 1160 - 1 review

Mermaid Conference & Events

Centre
Puddle Dock, Blackfriars, London, EC4V 3DB
020 7236 1919

British Universities Film & Video

Council
77 Wells St, London, W1T 3QJ
020 7393 1500

o

%: % NN e : gt ¥ LR

'Lrﬁnnwm,
; City of
i London
wpwﬂvmﬁa
‘s‘ f" W‘ 4
:-'II" g 5% oS u?
& =11 II.__JI.:.rkI:‘.! { ; ‘L;
@m- London: |
| m-“’."-__\'-..l.l' 'J'Fw‘lr
& E"'BETEIT', Rg 5 %
g o ?ﬁ‘f‘ a
G ; Lambeth
b V4
Google Maps

Pushpins
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Find It! Customers

= Integrated navigation
systems in cars and trucks:

Factory-fit
Aftermarket-fit

= Portable navigation
systems:

PDAs

Smart Phones
Personal Navigation Devices
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Find It! Customers

» Roaming Holidays with
IntelliTours

San Diego, CA — Tour Coupes
Montgomery, AL — Lighting Route
= CityShow in NYCE® ’ s o

» Map tracking your location
as you walk throughout NYC
e Continuously updated
‘Nearby' list - tells you what is
exciting near your location

» 'Subway Finder' and
'‘Restroom Finder' features
 Selected Restaurant and
Shopping Information

These are Tour Coupes, three-
wheel vehicles rented from
IntelliTours. Narrated tours of
sights the vehicles pass are
triggered by GPS technology built
into the venhicles.
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Top Ten Local Search Categories UK

Find It! Customers - Fast food

_ = Drinking
Top Ten Local Search Brands in UK« 15
= Tesco = Supermarkets
= Pizza Hut ] Cine:na

= Hotels

" McDonald’s Asm » Bed & Breakfasts
= ASDA e WRLART e = Home & Garden
» Domino’s Pizza = Electrical & Electronics
= Premier Travel Inn = Clothing & Fashion

= Halfords (Consumer Electronics) & #GARMIN. Nuvi 310D

= Sainsbury’s % #32| Now £264.95
s KFC With FREE Traffic

. Updates for LIFE!
= Argos (Competitor to ASDA)
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Find Me! Customers

Vehicle-related Safety and Security T S -

Services
* Emergency assistance
» Roadside assistance

Personal Safety and Security
Services

Volvo On Call System and
Customer Service Center
Workstation
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Find Me! Customers

Tracking your every move

= \/erizon Chaperone - $10 per
month. Child Zone, an additional
$10 per month for when your child
strays out of a specified area (geo-
fencing).

» Disney Mobile based on Sprint

with similar service. - | estimat
: : esearch estimates consumer
. NexteI/Sprlnt AccuTracklng for $6 tracking services will be worth $2 billion

per month keeps track of I_(idS, a year in North America by 2011, up from
spouses, personal belongings. $30 million in 2006.

» Locate with Chaperone
 Programmable Keys
» Speakerphone

» Dedicated Emergency Key
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The Telematics Spheres
In Europe - 2006 .
Motors

s TR - % ._ ’ Middle East
Renaiit Trucks
: : Suzuki
Tovota
fexus /) (P

MG Eover in Mg taimler :
bankruptcy PBCE
The .
Not-So-Active Hondd A%
OEMs Aewra
undal - T—_—
Rover | DAL ,
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Take that! Customers

Send information from the
vehicle to a data processing
center.

» Floating car data

» Vehicle performance
= Systems status

» Delivery status

Send information from the
vehicle to other vehicles.
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M\"ﬂ\ : management,
iransmlssmn
’ Event x | Eventy I_l
winding roads, intersection,
parking, refueling, ...

Rain sensor I

i, _—
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Customer
starts service

Take that! Customers

e EER®
An OnStar customer who has a L2 yzemeemvomam
GM Oil Life-equipped vehicle can / aeo start.
subscribe to OnStar Vehicle onsurcalCener  porown
Diagnostics. Enrolling entitles 'I oot X
the customer to a monthly report (@ nizeore ggpfdg:? ; lp”ﬂ \
listing the status of a set of his or .0, Tw00k cmoms sconhons
her vehicle’s functions By '\ e « //
enrolling, the customer v =
authorises OnStar to request the \ 5"

/ A monthly e-mail
/ report is sent to /

the customer

report from the vehicle
approximately every thirty days.

There is no additional charge for ol

thlS SeI’VICe Onster Server @ A remote diagnostics info

request is sent to the
vehicle, and information
is returned to the server.

/Mobile Cellular Network

i
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Fill ‘er up! Customers

Download the latest maps
for the area where a
customer is driving.

Download guidebook
Information for a region or
town.

Download software that the
customer needs for the
specific country or terrain

2009-08-15

Costs

Variable Costs
for

Distribution
via GSM
GSM

Constant Costs
S = : for
Distribution via Broadcast Channel
broadcast networks

Number of Users
Receiving the Same Information
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What is the Situation Today
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FAQ: Why hasn’t LBS taken off?

Answer #1 — What planet are you on?

Google, Microsoft, Yahoo, MapQuest Download MapQuest Find Me
are in the LBS business Now:
Answer #2 — Garmin, Mage_llan, N_avteq, What? You don't have MapQuest
TeleAtlas, TomTom, Xanavi, Zenrin, Find Me yet? Well, you should. For
Denso, Autoliv, Siemens, Blaupunkt are  just $3.99 a month on select Sprint,
In the LBS business Nextel and Boost phones ($5.99
Answer #3 — OnStar, BMW Assist, "[‘)’g;“t;"ndg(t)i‘zgn o 'EZﬁtﬁ'sce’r $0th
Volvo On Call, Fiat, PSA, Cobra, PTV, y e , you can use y

: : : phone's GPS to find points of
TraCker’ S_ecu”tas’ Alhan_z’ Norwich interests, get directions and even
Union are in the LBS business find other Find Me users.

Answer #4 — Tolling, Pay-per-Use
Insurance, Intelligent Speed Advice,
Traffic Information are all LBSs.
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AGILE Project .

» To precisely characterise the LBS
market in terms of classes of
applications.

» To push further for an open
business model as a framework for
success of Galileo-based
applications and consolidate the
position of European industry.
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= GNSS entered mass market in 2006.

= Nokia’s acquisition of Navteq (€6
billion). Wake-up call for venture
capital.

» Four systems — GPS, Galileo,
Glonass, Compass (China)

» Increasing prominence of GNSS
enabled phones (Nokia N95, Samsung
1550)
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AGILE — The GNSS Market

Obstacles

» Positioning technology — not always
available

= Content and Integration — lack of
standards, and still not full content

» Mobile Phone Requirements — fitting
all of the functions in the mobile
environment is a challenge

= Unproven Demand — few successes
of LBS outside of Japan and Korea

2009-08-15

Overcoming the Obstacles

= Positioning technology — Galileo and
EGNOS bring improved performance

= Content and Integration — Institutional
push and R&D funding

= Mobile Phone Requirements —
Funding R&D in FP7

= Unproven Demand — Field trials and
development of end-to-end applications
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AGILE Project — Benefits of LBS

= TO
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AGILE Project — The Technology

=W
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AGILE Project

Why Galileo? What is the status of Galileo?

= Shortcomings of existing GNSS = Galileo testbed V1 and V2

(GPS) = EU intends by end of 2007 to make a
= Not designed as civilian systems decision on implementation of system
= Only one signal for civilian users and its financing.

» Performance levels not suited for many = Puyblication of Interface Control
commercial and safety of life applications pgocument 2008-2009

= No service warranty or signal integrety = First four satellites due to come on

= Galileo Differentiators line in 2010.

= Not = Fully Operational Capability — 27 (+3)
Galileo Satellites

= Operational phases begin in 2013
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AGILE Project

Where is Galileo most relevant? What is the status of Galileo?

= Publication of Interface Control
Document 2008-2009

= First four satellites due to come on
line in 2010.

2009-08-15
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The Telematics Business in Germany Vodafone Air

General Motors . Touch
Ingenieurgessellschaft Auto H
Volkswagen e arkanr DaimlerChrysler Deutsch7 Telekom Vodafone
(IAV) DamilerChrysler
\ / Services AG _ Mobilnet T-Mobil _ — l Siemens
GM Europe Gedas Telematics T-Mobile .- '%0% / Interest in Jan annesmann
! 2004
(Joint Venture) Traffic 00— TeleCommerce
Mercedes (Previol s]y Tegaron
ADAC Customer "JZE:;:e 24%
German Auto Club Care Services e 2002 Daten und s b ATk VDO Car
§ . old to . .
£ PBlenstleitungsgesellschaft Auqust 2003 ‘Communication
L Poli ) 9 L
olice DDG ATX Division
State Traffic o Uncertain Future (Cooperation) N100% (formerly
— cer ooperation
Authorities / I A ATX Europé Mannesmann
ADAC Tegaron . Provide (Formerly Vodafone VDO and Phlllﬂs
(GM Europé closed Members . License 3nsors Information Passo) Car Systems)
OnStar Europé at end Information Technology
of 2004, except for Other Siemens .
508 100%jency s Mercedes o Information
ources Services . - [ M
Trafficmaster Visolux
ADAC Gedas T-Mobile (UK) Elektronik )
ATX Europé
Traffic Traffic Traffic y
Informaton Informaton Information . TeIen‘,ahcs
Services Services Services Trafficmaster Services
Europe “—— potorola
\
(Rgute Guidance and /7 Q Traffic Warning
u Traffic Information R Guid d A Route Guidance and Traffic
Route Guidance and (Planned but not '?Ulfet” wa ancet'an Automobilclub Information Opel
ety S Rcheyep i von Deviscand Renaul
enau
. Other Telematics v
Ford Telematics eryices ! : Volkswagen Audi BMW
Integration Services (Not Delivered) -
4
Mercedes

Includes RBS-TMC and GSM

All Systems
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BMW Assist
VDO Mobimax

© M.L. Sena

Skeye

TravelPilot
AutoPilot
DynAPS

System Development Ericsson GSM

Peiker

21 October 1998

Nokia GSM

Becker taking over Bosch Blaupunkt
contracts

Gemini
REV: 8 December 2005
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The Telematics Business in Italy

Sysom——————————

Fiat Auto

Sold 100% to

Elda Engineering
August 2005

Magneti Marelli Telespazio Aytomobile

Europ
Assistance ATX Europé (Telecom cjyp d'ltalia 1
Italia) (ACl) Ovms
TSP Co-operative’

Movitrack Targa
Infomobility

(formerly Targasys

Agreement
—

Comnet

(Joint Venture) Co-operative

Agreement

Europ

Assistance
SC

J
Elda Engineering AB Volvo

and Targa Services)

Allianz

Parent Company
Parent Company

Mondial
WirelessCar Assistance

\

l Trafficmaster .,
l (UK)
VIASAT
Mobile Movitrack /
Emergency Emergency
BMW System\ Assistance and Assistance and bConnect Targa
Information Information Information, .
BMW Assist Services Services Navigation and Trafﬁcmaster
Emergency (Joint Venture)

Radiotelevisione Italiana —— ceiss Assistance
Traffic
Ministry of Public Information o . .
Works T | center The Telematics Business in France
Ministry of the "
Interior “\
RDS- Télédiffusion de SFR .
Assoclgzigir: anauana ™e France Telecom France Telecom Renault France (TDF) cogetel AB Vol Allianz
Concessionarie l VIASAT Movitrack Volvo Cars Mobiles / . g Inter Mutuell olvo
Autostrade e Trafori i j C j Assistance 0% Cofiroute n:r viutuelles \ Parent Company
(AISCAT) Sistan / ssistance
bConnect bConnect Multiservices / Groupe Caisse des Farent Cgmpany Mondial
" T i Mediamobile +— . i
Autostrade Fiat Lgca;.log. International N coﬁ%ﬁ:ﬁns WirelessCar I:‘\ssusstam:e
police AfaRomeo [ ol
Regional Traffic Lancia Devices @ \.L. Sena "« Trafficmaster TSP
Information Centers 29 A- .'I 2001 Renault (On hold)
. pri Assistance
Revised: 20 February 2006 csc Information
- . - - - Se
The Telematics Business in Great Britain Discontinues
On 1 October 2004 the AA left the Centr ), N Volvo On Call
Vodafone Tollowing e acquisiton for £1.75 billon by two. Trafficlink Aviva plc City of Road Sensor Syste Emer?ﬂ’z cal Safety and
Air Touch  European privafe equty firms, CVC and Pormig, Jrafficlink 7o — Trafficiink i Two-way Ministry of Ity o gency Security
o Own Uropean (e oK) Lex Group sels to Aviva plc TrafficMaster GSM/GPS Ty O Paris Service System
’ ; R Tetecom T sand A i \ Transportation Interdépartemental e
~
Vodafone  The Automobile Elecfr‘iics TeleAtlas and Alre RA /" Celinet (DSCR) / itation (SIER) Wap
Association Group (Etak) WirelessCar ol 0% - A ,:/ <7
. - t
Former JV partner Mondial v Tt | around Pars Sociétés concédées
AANodafone ‘Share bought by Thales Assistance Traffic Line (Discontinued) Information | N Alcatel
Contr | Relationshi d’Autoroutes (SCA)
Contractual Relationship N 20012002 ontractual Relationship f:mcej J— 'L”;’"Zl"si":;ﬁ
Map Displa; i * rance)
ended June 2001 Ao Racal Yellow fap Dispiay ITIS Holdings hvare
AA Sold AA Roadside Pages N Interne{ai RDS-TMC
Roadwatch to ITIS Asstance Survey Telematica n eg/'\es via R N
Holdings in 2004
Thales IS NavTrak Haymarket (R&D Unit osm Renault
elematics Market /s > BMW PSAPeugeotand o\ carg
Yeoman (formerly SR s Pro Renault Volvo Cars Gi
b (Acquired by Global Traffic . - S -
Assstancoand ) o Memastor March Tele:azcs) Information Trackstar Technica || ., ( V-Media ) < GSM Receiver ) ( pgem ) ( Carin ) ( RTI System )
s 2'];‘) i Sagem Siemens VDO Car . ichi Electri
Vo On Call Thaffic Bosch (Automotive division sold  Communications
Roadwatch Tt Radio Broadghst Servss. I"'mmi::]; and | Tretester © M.L. Sena Blaupunkt to Johnson Controls) (formerly
e Debis jdages | omaton N 19 October 1998 Mannesmann VDO
Irformaton Billng Rquting Info Revised: 20 February 2005 and Philips Car
Operated by BT Cellnet Systems)
=l Motorigts e BT Celinet System  affio Information 7
Rad doast Motorola
o gy (suppis i o
h board navigation system)
RDS-TMC
- FleetSt:
oML BonteY Renaut GM - Web Site Intormatisn
14 September 19 Land Rover S22 Systems
Revised: 24 January 2006 exus  ToRM Ltd
Mercedes, 19/9%
(Sold to Cybit)

Vaurhall
Wi
o, W

Volvo
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The Psychology of New Product Adoption

Companies who started and then
stopped their location-based services
developments (e.g. Three, Ford
Wingcast) were those who were looking
at the new technologies as “easy sells”
or “smash hits”, rather than truly
appreciating the amount of behaviour
change that would be required by users

to appreciate their real value. Degree_ of
Behavior

Change

Location-based services are like
satellite radio, seat belts and even
mobile phones. They are innovations
that will take time for consumers to first
understand, and then begin to demand
from their car manufacturers and
service providers. Those companies
who tailor their introductions for the
“long haul” will eventually be rewarded.

2009-08-15

)

High Product
Change

Low Behavior
Change

High Behavior
Change

Change

Low Product

<

Degree of
Product Change
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Stakeholders have to win

Stakeholders in Off-Board Stakeholder Interest Map

. . ] 4 What is the interest of
N aVI g atl O n ' <I> el stakeholders in
) 5 p_&lrticipating_ in your
. Roaming network operator ik of busanss?

1
2. Map server platform provider . R~
3. End user %‘ - Estimate “gain" level
. m » Estimate “level of
4. Licensed software - importance”
5. Map data supplier ﬁ
. 9 ' Have a very close look ....
6. Handset provider = | _——
: : : - ’ What is in it
7. Application provider B n for me?
8. Home network operator  Transport Tracking 2006 PPp— "

The Application Provider’s current location on
the Pain/Gain chart is perhaps the reason why
this particular application has not taken off.
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Stakeholders have to win

Stakeholders in Stakeholder Interest Map

Telematics ré
. OEM Local Dealer

What is the interest of
stakeholders in
participating in your

1 el idea of business?
2. OEM National Sales Company R~
3. Hardware Supplier = A - Estimate “gain"” level
. 1) » Estimate “level of

4. Roaming Network Operator - : .' importance”
5. SIM-card Provider ﬁ

. 9 ' Have a very close look ....
6. Customer Service Center s

) . ) - » What is in it
7. Telematics Service Provider pein n for me?
8. End User | Transport Tracking 2006 il ageachie 03
9. Veh'd? OEM Marketing Sales There is still too much pain and too little gain
and Service for the Telematics Service Provider and the
Vehicle OEM
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Understanding the Needs

The voice of the customer

High

@ Frost & Sullivan
ow

O Mercer

OoGM

O Roland Berger
OARC

Medium

Low

E-call B-call Traffic info Stolen vehicle Dynamic Remote POI News & e-mail Music & video
tracking navigation access download

Compiled by SBD, 2005
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Understanding the Needs

On an average month in the third quarter of 2005,
OnStar North America was involved in:
900 automatic airbag naotifications
500 stolen vehicle location assists
15,000 emergency calls
44,000 remote door unlocks
340,000 route support calls
25,000 roadside assistance
5,500 Good Samaritan calls
32,000 remote diagnostics
12.6-million hands-free calls

4 million subscribers to the OnStar Service

2009-08-15
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Cadillac: OnStar - North America
Emergency Assistance

REF: Cadillac_EmergencyAssistance

The OnStar
operator phones

the PSAP B
responsible for ’

the area in which

the customer is

.
located and /’
provides the ,"
required /
information 6 Voice

;
,I

The OnStar H

operator speaks ;

to the customer
and analyzes the

nature of the
emergency. @

"o

PSAP

Q

Emergency
Assistance
Services are

Service
sent to scene Delivery

of the incident

Q ®‘
‘\
OnStar Call Center ‘. A voice L
' connection is J/ )
| established Service
\ with the 7 request is
. % customerin / initiated
. . .
A workstation : the vehicle s Customer automatically if
(]

service . i
ce H . starts service safety restraint
session Is 2 CDMA Voice and Data systems are
' request by
opened at the !

4a Workstation OnStar H

/7
Session operator’'s 4b Voice /
desk H /

m
e

I . 2CDMA

Telematics Service Provider
OnStar Server and PBX

Mobile Cellular Network

The message is
received at
OnStar and
converted into a
service request
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pressing the deployed.
Emergency
Button

A voice call

with an

embedded

data message

is sent to

OnStar using

an in-band

modem

“When product functionality is not yet good
enough”--which is where we are today--
"Integrated companies that design and make
end-use products typically make the most
money for two reasons:
“The interdependent, proprietary
architecture of their products makes
differentiation straightforward;
“The high ratio of fixed to variable costs
creates steep economies of scale--
larger companies can amortize high
fixed costs.”
“As the links between subsystems
standardise, the subsystems that have
internal architectures that are technologically
interdependent are where the money flows.”
Clayton Christiansen (Disruptive Technology)
on Dis-integrating Products.
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A few examples
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PTV AG

PTV AG

PTV is the leading provider of online navigation technology worldwide

Successfully enhancing mobile navigation with LBS, such as:

= Conneciion to business directories and other data operators
= Combining navigation and external data bases
= Example: looking for the nearest restaurant

= Jcenic routing

2009-08-15
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PTV AG

PTV AG

= Emergency calls
= | ocating mobile phones in cases of car breakdown or emergencies
= ADAC
= Biorn Steiger Foundation

> Dwynamic POls

2009-08-15
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Webraska

W e

o o1

. Partner of operators with flexible pricing model and

Leading company , profitable and experienced

Most powerful and reliable server technology ‘ _

Best client technology with support for:

Windows Mobile SP & PPC, Symbian S60 & webraska
UIQ, Blackberry, Java e
Support for on-board (local) AND off-board (server) R
navigation
Support for true real-time traffic for route optimisation

Dynamic POls : user dynamic for consumer and
enterprise needs

Virtuous circle : more users => more value => more
users

International support (support, map coverage and
updates, languages)

Partner of device manufacturers and LBS
application developers

complete product:
logistics, support, admin server, stats, POIs
integration, billing, call centre)
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Telmap Navigator

Unique patented MOND technology allows

= Autonomy once on route (independence of drops in
network coverage)

= Spontaneous reroute with no server connection

= Voice calls while navigating

= Also used for map matching and map rendering
Full-featured pedestrian navigation

» Detailed moving maps featuring street labels &
pedestrian centric POls

= Available even with no GPS coverage
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Telmap Navigator

Fuzzy smart search
» Advanced address search that uses
both “look-alike” and “sound alike”
matching provides smart input-error
correction

= Graphically rich and intuitive Ul providing

a smooth user experience

Multi platform enabling the support of a

wide range of devices
» BlackBerry, Java, Symbian,
Windows, BREW

Real-time traffic
= Automatic dynamic updates and
traffic-aware rerouting, full event
information with location and delay
estimates information

Speed camera information

Drive safely, arrive on time

2009-08-15

%
@,}5 ’4‘.:-'

Thurn

f ) . (s
Baine Fark

[m] "1

EER ﬁ.ﬂ

__Traffic Overview

HT 495 mwnnn
EOSTEOIIND:

_ Back
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Where Is the Market Headed
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It's headed toward building viable LBS businesses

Understanding the difference
between the basic business models:

= Buyer-Seller Relationships

Many of the current LBS businesses are
simple buyer-seller relationships. Someone
has a product or service to sell, and a user
can be found to purchase it.

= Two-sided Markets

LBS requires an intermediary, and this
has not been well understood.
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Market for Navigation Systems

European Navigation Systems

A Buyer-Seller Market 2005 Actual
= Map data supplier sells 15
to OEM or system 12

developer or directly to 10

Aftermarket
end HSEr %Lneﬁt
n SYStem developer sells Portable

to OEM or after market (® forem
distributor. ,

= OEM or aftermarket
distributor sells system to
end user Via dealer 2003 2004 2005 2006 2007 -

»

Source: Navteq Direction 2006 Projection

Millions of Systems
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What is a two-sided market? 3

Transactions in a two-sided
market always have a triangular
set of relationships. Two user
groups interact with each other
through one or more
Intermediaries, called platform
providers.

* There is an appropriate platform
to connect the parties on both
sides.

= There are two sides of the
network, one who wants something
and the other who can deliver it.

= Either the person who wants
something needs to be found by
the person who has the product or
service, or the person who wants
the services needs to find it.

» One of the parties has to subsidize
the provision of the platform.

3. Strategies for Two-sided Markets:Thomas Eisenmann, Geoffrey Parker, and Marshall W. Van Alstyne;

Harvard Business Review , October 2006

2009-08-15
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A Two-sided Network
Platform

Architecture

Products

Terms
Protocols

User ' ' Services  Infrastructure User

Rules
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Proprietary Platforms
= Operating Systems

= Search Engines

= Game Devices

Shared Platforms

Two-sided Networks

Platform providers have to choose a
price for each side, factoring in the
Impact on the other side’s growth and

willingness to pay. " PCs
Same side effects — Increasing the " bVDs _ _
number of users on one side of the " Petrol Fueling Stations

network makes it either more or less
valuable to users on the same side. —— Petrol Stations and OSs

Cross side effects — Increasing the

number of users on one side of the

network makes it either more or less

valuable to the users on the other side. — On-line Auctions and Searches
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The Ultimate Two-sided Network — Yellow Pages

Yellow Pages Telephone network
used to connect
Name, Address, Phone Architecture bt\c:\';h iides, Sf
L network operator
Number, Description Directory of Products receivespa fee
of Product and Services | | |
Receives Direct Contact . Receives Convenient Service
Advertiser Match-ups  Printed Book Telephone
vertl :
” Rights ricing Subscriber
Terms Customer
Advertiser pays Protocols does not pay
based on design and for book, but
placement of ad Rules pays for
telephone

SENA

ITS Strategies
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Another Classic Two-sided Network

Oil Company
Petrol Station

Architecture Road Network

Pumps, payment

system (cash, credit connecting to
card) related services Products fueling stations.
Petrol Services  Infrastructure Vehicle
Company ” Rights ricing Owner
Terms
Any vehicle can use any fuel Protocols Customer pays
within the basic categories of per unit of petrol

standard, diesel, bio-fuel and gas. Rules

Many stations require that the person purchasing
the fuel is able to operate a fuel pump.

2009-08-15 S E N A

ITS Strategies



Two-sided Networks — Find me!

Ambulance, Police, Volvo On Call
Rescue, Fire Platform Customer pays
Roadside Assistance e e On:;/tsirtre]:?n C;Jr?(tj of
Vehicle Security Service PrOpre;ét%I\r:(r)ogacdo'las\urt)(r)ﬁxided g jetrvice
elivers data
. Platform subsidised by Vehicle
Operator ” Volv ed by owner

ar

Receives

This is not yet functioning as a

perfect two-sided platform since Proprietary platform provided  service with a
service side is not realising to Mondial/Viking . single push of a
enough value through their button
connection to the user side, and Rules

the platform provider
(WirelessCar) is not yet delivering
recognisable value to either side
of the network.
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INTRD HOME FEATURES DESIGN GALLERY GENEVA MOTOR SHOW THE ALL-NEW VOLWO XCT0 MAKE HISTORY

ALL-NEW FEATURES

The all-new Voo V70 offers more of

everything. More luxury than ever, PERSONAL CAR

more sporty - in looks as well as EE'MMU NICATOR (PCC) »
performance - more versatile and - T
intelligent, and more space for

pu&amqma and their luggage - to

ride in first class. And naturally, our

reputation for innovative safaiy isas

deserved asit’ 1853, |

1 HHD‘J ! HWEﬁFEI"Ir AMD

Security is very much about having
someone to reach for help.

>l —=

DOWHNLOAD FOR PC/MAC IFOD PSP MOBILE MP4 2GF

Capl gkl wiaiivolhooiELeik

Py Praligy Biegister o oMol
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Two-sided Networks — A working model

Ambulance, Police, Customer pays
Rescue, Fire OnStar one-time cost of
Roadside Assistance Platform system and
Vehicle Security Service annual

Architecture subscription fee.

Delivers report Propr.ietary protocols Delivers data from
to customer on provided by OnStar vehicle on vehicle
status of vehicle performance _
OnStar ” Platform subsidised and Vehicle
oper nStar
Operator k Owner
Delivers Receives
requested Proprietary'platform service with a
customer call
Vehicle Repair Service Rules Customer receives
Telephone Service GM receives valuable information benefits in peace of

from OnStar about possible vehicle
faults, saving money on warranty
repairs

Location Services mind, convenience,
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Two-sided Networks — Take That!

Insurance company Pay As You Drive .
lowers premium Vehicle owner has
. Insurance lower premium
claims and has a _ t .
higher retention rate Architecture ﬁgsofhéfgfving;i@?n‘é”
for customers " Sl performance)
gli;:colrzrﬁs S B truct Delivers data
ervices nfrastructure -
Insurance Vehicle
Company nghtsvr,cmg Oowner
o Uil Customer receives
By subsidizing the Protocols additional
platform, the services
Insurance company Rules Traffic Information
enables other Srooriet board uni _ E(C:a”
: roprietary on-poard units require a a
SEIVICES connectivity solution. Route Guidance

Stolen Vehicle Tracking

SENA
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Two-sided Networks — Take that!

Vehco
Co-Driver

Data provision and N GSM Network
analysis
Products

Fleet Services  Infrastructure Vehicle

Owner ” Rights ricing Driver
Terms

Any driver of the Protocols Customer pays

vehicle can use one-time cost of
service at any time Rules system.

Standardised messaging using IP protocols
and GPRS over GSM .
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Vehco Co-Driver is a product for streamlining the flow of information
between staff at the office and the driver and truck in the field. In the
truck Co-Driver consists of a standard pocket PC with a mobile GPRS
connection and the Co-Driver software. The device in the truck is, at the
same time, a tool for the driver and a system that collects information
from the vehicle. At the office Co-Driver is installed on a standard PC
and is used for gathering, analysing and transmitting different kinds of

information to and from the driver and the truck.

2009-08-15 S E N A

ITS Strategies




Two-sided Networks — Take that!

ITIS
FVD

Architecture GSM Network

Fleet Owner is paid for
allowing system to be

installed in vehicle Products
Fleet Services  Infrastructure Data
Terms
Vehicle equipped with Protocols Customer pays for
device automatically data used

sends data. Rules

Proprietary message format using
GPRS over GSM .
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Off- board Navigation
_ - ---Network

-
-
-
v
s

7

Ve
Network Operator Architecture User Pays for
Proyi'des CVFD Products Subscription
" Services Infrastructure
Map Platform provided by Routing
Supplier ” Wtor User
Pricing
Phane Supplier Rights Terms User Pays/for
Pays far Map Data Protocols

Rules
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Two-sided Networks — Fill ‘er up!

Satellite
Digital Radio

Architecture SDR broadcast

Vehicle software

download, map data network
updates Products
Vehicle Services  Infrastructure Vehicle
OEM ” -~
Rights ricing Owner
Terms
Driver of vehicle Protocols Customer pays one-
allows OEM to time cost of system
download data Rules and subscription.

Proprietary protocols provided by OEM and on-
board system developer, and proprietary
conditional access broadcast by SDR network
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Technical Requirements of LBS
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Evolution of Location-based Services Technology

1960s 1970s 1980s 1990s 2000s
Mainframe Minicomputer Workstations Navigation Portable
Systems Systems and PCs Systems Systems and
Handsets
Government Geographic Special
and Digital ‘l Information ‘l Purpose ‘l Web
Defense Mapping Systems Map Services
Mapping (GIS) Platforms
Planar Map Navigable Wireless Local
Graphs Display Databases Services Search
Census Distributed GNSS/GPS Mash-ups
Maps Processing
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The usual approach to choosing an LBS platform

Major Strengths Webraska ~ MapQuest ~ NavTech  Google DeCarta Telmap  ESRI  Mapinfo  Autodesk
(Telcontar)

Routing and Mapping ) ) ) ) ) )

Spatial Searches o ° o ° °

Multi-modal °

Map Display ) ) ) ) ) )

Traffic Content ° [

Multiple Data Source Integ o ° o ° °

Telecom Facility Managem't ) ) )

Size and Stability o o o ° o °

S.W. Dev. Track Record ° [

Number of LBS Customers

In-vehicle Applications ) ) ) ) )

Real Time Map Updating

Total Points N M @) P Q R S T )

Like a dinner in a Chinese restaurant, rather than just one dish for everyone,
It is always better with a taste from many dishes. What you really want is the
best from each one.
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In-vehicle Location-based Services Roadmap Dighal Map Production - ADAS

Copyright Michael L. Sena Consulting AB - 4 December 2001 'A
Updated: 28 May 2006 {
MARK YV
UMTS - 2 Mbps
Digital Map Production - Phase Two
A
[ |
MARK IV I :
! TPEG via S-DAB
EDGE - 384 kbps |
GPRS - 9-56 kbps RDS-TMC via S-DAB (U.S.)
Off-board
MARK Il Databases
HSCSD - 57.6 kbps I TPEG via T-DAB
a via I-
RDS-TMC - 1.2 kbps RDS-TMC via FM (Europe)
DAB - 1.5 Mbps 1
Digital Map Production - Phase One Dynamic Updates of
MARK I A 2-way On-board Databases
GSM-SMS - 0,2 kbps 4 T
GSM-P3 - 14.4 kb i " | mm————
GSM.P2 9.6 kbpzs 5 GSM Phase 1 P-2 GSM-Phase 2 I Alf[tmeatic o-Call
GSM-P1 - <9.6 kbps —ememal nbhliet
Autonomous Route Guidance - Centralised AVL - Telematics Portable Navigation Devices
MARK | v Flash Data Storage
1
First Nav GPS Nav System CD-ROM DVD DVD Hard Disk
Systems Introduced || Developments | [ Autonomous Navigation Systems| Dynamic Navigation Systems
| |
I I O O T T
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10
80 90 00 10
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Atomotive OEMs In-vehicle Systems Development Roadm  ap - 2003-2013

Michael L Sena - 24 December 2002 Digital Map Production - ADAS
A

Phase V ( ]

Intermodal Collective
Transport Facilities Development

; Digital Map Integrated in
Pay-Per-Use Vehicles — ] :
Vehicle Functions
Phase IV Development
. In-vehicle Map Server
CDar ?harm? In-vehicle Map Server Deployment
eployme Development
Phase llI Hybrid Off-board and Autonomous Systems
Location-based Services via
Telecmmunications
Car-to-Car
Phase || Off-board Traffic Advisory Service
Databases |
Car-toCar
Communication Development
Phase | Floating Car Data
Deployment
Interoperability Standardisation
|
| | | | | | |
04 05 06 07 08 09 10 11 12
2003 2013
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Automotive OEMs In-vehicle Systems Development Road  map - 2013-2023
Michael L Sena - 24 December 2002 Digital Map Production - Aerial Overlay and Public Service Interfaces
A\

Phase V ( \

Aerial Imaging Database Development

Starionary Aerial Imaging and
Communications Systems Deployment

Phase IV Pay-Per-Use Vehicles
Deployment
Pay-Per-Use Vehicles Private Auto Travel Booking
Development System Deploymenet
Phase Il

Stationary Aerial Imaging and Communications System Development

Commercial Vehicle Travel

Booking Implementation Vehicle Personalisation

Deployment

Phase I Commercial Vehicle | Private Auto Travel Booking
Travel Bookig System Development

Emergency Vehicle-to-Car
Communication Development

Vehicle Personalisation Development

Phase | Intermodal Collective Transport Facilities
Deployment

Communication Standardisation - Settlement Pattern Research - Logistcs Research

14 15 16 17 18 19 20 21 22
2013 2023
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Technical Requirements for LBS

Address 472 Sugar Red

GOL ngﬁ' Bolton, MA 01740
= Accurate map data y
= Different types of map data ]
» Position-enabled devices

. . Sugar Road runs over,

» Free-form location parsing not under 495. Sy
= \Web services
» Flexible platform

422 Sugar Road
s is here, not there
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Different kinds of data

» Navigable data

» Detailed geometry and slope
» Geo-coded locations

= Aerial photography

= Digital terrain models

= 3D building geometry

= Traffic information and other
types of travel-related data

2009-08-15
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Mash-ups

Asynchronous JavaScript and XML  eemer

AJAX coding provides application-
like functionality in a browser.

JavasScript running in the browser
pulls in new map tiles from the
server as needed for smooth ]
panning.
Simple-to-use APIs from Google ’
lowered the boundary for entry into
LBS. Anyone Is an expert.

N
|

2009-08-15

Urinal Dot Net Interactive Urinal Map

SENA

ITS Strategies



Before Mash-ups

User's browser

-Housing Maps.com sewvers a html page
with user requested data

-If search changes, user refreshes

HousingMaps' Web Server

- Serve HTML file e T R
With rendered map R

ERRT TR FE e S R
R i -lpin gy
i T E g I, chse T -
By i e AR - an
VR e LR i $
Eeldilas 4ty
=
AP ol A g i T
5 | N 1 - £ BT < B
- FR el buired b ]
SRR e L T T L TR

T F v ey pagtee ) L s
]
LT LI L LT T T e TR ST R ]

= e T B P AL Sy | 2O R e
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After Mash-ups

__User’s Browser

JavaScript “mashes up”
data + graphical elements

frmrm T T e

|

=iail] gy TR e
Cialghia o e b

g ——
. a
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Web Services

A self-describing, self-contained
modular unit of application logic that
provides some business functionality
to other applications through an
Internet connection.

Accessible by means of messages
sent using standard web protocols,
notations and naming conventions
like XML.

Location of PSAP
Facility. Boundary of the area covered by a PSAP
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Road Traffic Information Provision

TPEG International Profile

Road Traffic Information Provision
» Service implementation

Public data provision wanspegmen | - Evmvstaus | Loesten

Private companies

TPEG Message

/
F H
i i
f d d I I $o it TPEG-RTM TPEGLoc
e Status of standardisation Dransl et gweme f | T i
by the + (ifAncthar-Loc, * TPEG-PKI = for all TPEG applications
TPEG Forum ' is used) H TPEG-CTT
1 Rnsasssnsasss TPEG-TEC o """" %
Current generation complantaarviee]  § acomacoms b [
one, or more, of ,-uu:.':.':::.'.';'[:.'.'.'. ............ ani:;a::lled
H above applications) | § Japanese LinkiD § ¢ TREF
Next generation - TPEG o Sk ; -
V1 RDSTMC Esch Loz Ref
! Loc. Rel Code, | e
e Trends LoD i)
wach wae ahall
CENISO TS 18234-saries bo sigralled in
i TPEG-8HI

TPEG - International Profile ; g
CEMASO TS 24530-sarins

Location referencing L e
DAB versus Satellite Digital Radio

(mu: Gomaines posssans do MOT mply smyihing m:—mm} for delivery via DAS, DWB, OVE, Fid
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Driver Support Using Map Data

ADAS Electronic Horizon

Progress in public/private cooperation
« SOLVI

Status of FeedMap and plans for
future developments

Progress and results of Maps&ADAS

Developments with ADASIS Forum
 Status of standardisation
* New working groups

Summary of new initiatives

ADAS Interface
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Mapping Mobile Phones

ITIS Holding’s Estimotion
TomTom’s Applied Generics

Applied Generics’ RoDIN24

I:l Passive network probe

I:l Applied Generics component

MAP link

A-bis link

A-bis
Probe Probe

Gateway Collection
Server Server

2009-08-15 S E N A

Real Time Rome

BTS — Base Station Transceiver Station
BSC — Base Station Controller

MSC — Mobile Switching Center

SMS-C — Short Message Service Center

Road
Traffic
Info
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Partnering Strategies
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Distribution

Manufacturing

Production

Design

Content
Aggregation

Content
Sourcing

2009-08-15

The Mapping Industry Circa 1982

Own Shops P Own Shops
Own Distribution and Own Distribution and Own Distribution and Own Shops
Contract Own Distribution
Contract Contract
In-house and Contract In-house Contract In-house
Manual and Manual and
Manual Automated Automated Manual
(Scitex) (Scitex)
Manual and
Manual Manual Automated Manual
(Scitex)
Manual and Manual and
Manual Automated Manual
Automated
(Intergraph)
Aerial Photography & Own Collection and Own Collection and Own Collection and
Land Survey License Gov't Maps License Gov't Maps License Gov't Maps

Swedish Land
Survey

Kimmerly+Frey Esselte Kartor

Rand McNally

SENA
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The Paper Mapping Industry Circa 2002

Distribution Wal-Mart Mairs B?\lrglflse& Rand McNally Others
Manufacturing National Pr!ntlng Local Printing Off-shore Printing Companies Print on Others
Companies Shops Demand
. MapQuest National Data Free-
Production Off-shore production facilities P Conversion In-house Others
(GeoSystems) H lancers
ouses
Large PC-based
Design Mac-based software System Others
g Software Software
Content i Navigation Technologies Tele Atlas AND Gov't Agencies c MapA Others
Aggregation ompanies
Content i . , ,
Sourcing National Government Agencies Regional Government Local Gov't Others
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In-vehicle Location-based Services - The Horizontal Industry Structure

Customer Daimler
Management On Star BMW ||| oy vler | || Volve Others

Service and

Content

Service Wireless . T-Mobile
Integration On Star ATX Targaklda Car Connexis Services
Hardware and Continental Autoliv Delphi Others
Software

Connectivity On Star ATX TargaElda WirelessCar Connexis Others
Network Vodafone Telenor t-Mobile Others
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LBS for Different Target Groups
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Size Versus Number of Opportunities

The number of large
opportunities with big returns
are few.

The key is to deliver
meaningful results to smaller
and smaller groups.

Size of Opportunity

The Long Tall

Number of Opportunities
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Risk Management

| Integration Risks

| o e bo sdao he soldlion
: bafore the cuslomer cam?

| PSAPST

! A provian?

First you need to chart the
risks to which your project
Initiatives are subject.

= Are you doing the right
thing?

= Who controls access to your
eventual customer?

s Interdependence Risks

| Wil POl & sl Sutcaad
| behoing yoUrs can?

; Telscoms?

LEonneciiwily prowiders T

, Auiperilbes QEMsT

Initiative
Risks

i Initistive Ri .
e = Whose initiatives need to
e succees before yours can?

SENA

ITS Strategies
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The Truck Cockpit

Entertain me. Protect our truck. Make me efficient.

 High quality sound « Advanced Driver * Routing with truck
* TV/Video Assistance Systems attributes and real

» Talking books  Emergency time information
 Own language services  Logistics and Fleet
programs Management
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Develop an LBS product for a heavy truck

Product category

» Entertainment

» Protection

= Efficiency

Risks

= |nitiative

= |[ntegration

» Interdependence

Size of Opportunities
Numbers of Opportunities
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A Fifteen Minute Drill

Truck Product Red Group Blue Group Green Group

Product Entertainment Protection

Efficiency

Initiative Risk

Integration Risk

Interdepencence

Size of Opportunity

Number of Opps
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Thesiadinaf | ares Haiwe Tl PRanmd gy Miastlwathsn Gusdas

i i ThereArePlaces ™

Worldawide Vacation [issal

Map of the Best Places to Visit in Waikiki, Hawaii. e tex oo newis s map, ncidng re

. Haweal Vecabiun Bonlols Haleivwa Havigls
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Questions

Thank you.

+46 733 961 341
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Michael L. Sena Consulting AB
Mobility and Location Strategies
Asa Stationsvag 22

430 31 Asa

Phone: 0340 656 880

E-mail:

Michael L. Sena,
President

Michael is an internationally recognised expert in
el week or two of fim , telematics, digital map databases, location-based
i Fz‘fﬁiﬁztnzeiﬁgtsff; services and navigation. He has owned and run a
(Ethmo much md successful consulting practice since 1983 with clients

l'and productive. Thig| in Europe, North America and Asia in the automotive,
ok Ittended to get you of]

treadmill software, system development, service and database

industries. He served as an expert delegate to both
the European CEN and international ISO standards
committees, and has participated in and managed
international ITS projects. He is project manager for
IVSS-SOLVI.
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