Indoor Localisation Services.
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Our Employees are a part of us as well as we are part of
Deutsche Telekom AG.

And this power is our customer‘s benefit.

- - - Systems-

Offers products
and solutions for
business
customers

-« I - -Systems

Enables to stay in
contact always
and everywhere.

Home

Enables
fascinating
communications
at home.
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T-Systems —-Company introduction-

Revenues (01.01 - 31.12.2007)
Approx. Euro 12 Bn.

EBITDA (01.01 - 31.12.2007)

Euro 0,9 Bn.

Employees
approx. 56,000.

International Presence

Subsidiaries in more then 20 countries with global delivery ability.

Customers

More then 160,000 Customers worldwide.
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T-Systems Engagement in Galileo.

T-Systems Partner:

4#7 Y
7 TELESPRAZIO
DLR

Ground Control Center
= PC infrastructure.

= Operation of data center.
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Network

= Operation of Network
infrastructure.

6



Agenda.

= T-Systems Company Introduction

= Galileo

} L ocation Based Services

= Project Examples

. T. . .Systems ..........................................



Definition of Location Based Services.

Galileo
Services
Service guarantee

GPS
No services
No service guarantee

Objects

(cars, planes, trains, containers, merchandise, persons, etc.)

Applications (LB Services)

Server components (Service)
(e.g. city guide, deployment management, field
service management, toll, merchandise tracking,
TMC)

Sat-nav services
m Transmit high-precision time signals to locate positions.
m Offer additional services.

Objects with terminal equipment (receivers)
Receive signals from satellites.
Communicate via (radio) networks.
Localize themselves via (radio) networks.
Process information with applications.

(Radio) networks (M2M communication)

m Enable terminal equipment to communicate with services.

m Localize terminal equipment (e.g. GSM).
m Offer additional services (e.g. TMC, DVB).

Server components (services)
m Link the current position of a terminal device with content
or information to provide “value-added information”.

..rr...Systems..........................................
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Indoor Localisation Services.
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Technologies

m RFID & NFC, 15¢cm to 5m m

accuracy). n
m WLAN (2-5m accuracy). n
m UWB (15-50 cm accuracy). n

-.:F-.Systems-.-.-...----..-..-...-----.-.-....---...--

Applications

Access control monitoring.
Tracking of people+assets.
Assignment coordination.
Surveillance of high-value
commodities.

Precise localization of
persons and commodities in
buildings using various
technologies.

Links the systems with other
applications.

Marks out special zones
(e.g. security areas) with
geofencing.

Different technologies can
be combined, e.g. to include
biometrics or temperature
sensor systems.

Examples: Access Control,
monitoring of visitors,
tracking of people and
assets(e.g. hospitals)
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Public Transport Solution (1/2).

UWB*-Transceiver ‘

- Bus parking anes

PS-reference station

Central Loc. Server

Bus parking Gates u

= ITram

Tram-tracks

Campus

(T GPS 1)
Wi-Fi
UwB*
Memory

\ L Power Y,

All components are linked to the central sytem via WiFi-connection.
Indoor Localisation with Ultra Wideband.

Outdoor Localisation with own differential GPS (Galileo-ready).
Geo-Fences at all parts of the campus possible.

Translation into logical coordinates (e.g. parking 86/1) with a logical
map behind.

--T..Systems-.---.-..---.....-..----..---.-..----..-.-

UWB: Ultra Wide Band
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Heavy Industry-Solution.

5 WLAN-Access Point
External Worker

@ Hall

Campus
<".Exciterlll

Melting Oven DOOI’

Exciter

SENEEEEEEER

Meeting Zone

.

Internal or external workers can be equipped with a
WLAN-Tag (battery exchange every two years™)
instead of classical identification cards.

Persons will be localised and the current position
stored in a database.

Authorised personnel can have access to the data.
The view depends on the role and the situation.

In case of alert all workers have to enter the defined
security meeting zones. The system checks
weather all workers arrived securely.

Advantages of the Solution

Access control and Security application included.
Role and situation based access to the localisation data.

WLAN- Installation can also be used for data communication.
No influences of very high temperatures to this solution.

Usage of standard components (WLAN) approved for special working environments.

..rr...Systems..........................................

* Depends on the settings
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Asset-Management in Train Stations.

Advantages of the Solution

m Gaining an overview of all existing assets on the station.
m Surveillance and theft protection.
m Process automation (e.g. Maintenance-verification)

can be used.
Tags can be fixed on various
types of assets
mTrolleys.
mService wagons.
mService personnel.
mSecurity personnel.
mMaintenance personnel.
Tags can also be equipped
with alert buttons or
temperature sensors.
Geofencing on special areas
for dedicated messages
possible.
Graphical overview in a web
portal or interface delivery to
standard ERP-systems.

m  Existing WLAN-Infrastructure

...rF..Systems..........................................
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Logistics process optimization.

Event 3

-

m | oad merchandise m | eave company m  Reach manufacturer’s
premises site

m  Reach unloading zone

[

"_" . @D\D/D : ' Container
Merchandise : Logistics : : Manufacturer

delivery

m Enter/link S . . m  FillHevel monitoring
merchandise On-call localization is possible during transport throughout the process
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Seamless Localisation.

Indoor Localisation 7 Seamless Outdoor Localisation

2

Challenges of Seamless Localisation

m Develop a standard framework for seamless localisation.
m Develop and customize mobile hardware devices (tags).
m Realize process efficiency together with customers.

. _FF . .Systems ------------------------------------------



Thankyou!

Julius Rupf BC LBS
Dachauerstr. 651, Munich, +49-89-10118723
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Localization technologies.

Classification Technologies and application areas

Satellite-based

systems GPS & Galileo

Telecommunication : AT
networks .

Picocellular
networks

Small networks Bluetooth

Telemetrics
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