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Bluetooth LBS

Yes, Bluetooth also can be used in LBS

—
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So called NLBS (Near LBS)

Use case:

— Information about near objects, events
— Navigation (indoor/outdoor)

— Advertising (Fanta)

— Project Loca (monitoring of people with activated
Bluetooth)
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Interior navigation

What is the most accurate technology for
navigation in the buildings?

— GNSS system (GPS)

— GSM network

— WIFI network

— Electromagnetic compass

— Other technologies...?

> S o~ =~

-+ Y39PDA
DCGI @



Interior navigation

Problem: How to navigate blind user to concrete
doors/office

Expected acuracy +/- 3m
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Interior navigation
What about 3D world?...
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Interior navigation

Any solution...?

Place some unique identifier to each door
— Remember — user can’t see anything!
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Graphical codes

2D graphical codes
— Alphanumeric strings binary encoded
— Resistant to

* Rotations

« Non perpendicular capturing “Usabilty Lab*
Technologies [w]
— QR code 1
— DataMatrix .
— TRIP code E &
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Usage of 2D codes

Application for decoding tags
— Camera mode
— Photo mode

Use cases

— ODbject identification (part numbers in factory)
— URL, e-mail, phone number (direct access)
— Location identification

-+ o =
-~ Y39PDA
DCGI ) ' '




OCR in mobile

LookTel - Assistive tool for blind
— Recognition

* Building signs

» Goods

 Banknotes
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Augmented reality in mobile world

Games (Invisible train)
Shopping
Navigation
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Augmented reality in mobile world

Word lens
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Electronic Compass

IS It sensitive on external magnets and metal objects?

2 magnetometers perpendicular (x,y)
— Tilt sensitive

Tilt compensation
— 3 magnetometers (x,y,z)

It Is sensitive on external magnetic fields
— Calibration necessary
— 2x 360°rotation

Technologies

— Flux Gate

* core's magnetic induction changes in
the presence of an external magnetic field

— Magnetoresistive
— Magnetoinductive
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Accelerometers vs Gyroscopes

Accelerometers
— Sensors for linear acceleration measurement

— Measures linear sum of true dynamic accelerations and Earth's
gravity accelerations - Can't differentiate one from the other

— Can’t measure horizontal rotation
— Can't differentiate between gravity and linear movement
— Many possible technologies
* Piezoelectric
« Capacitive
e Thermal
Gyroscope
— Sensors for all rotations measurement
— Can’t measure linear movement

—
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Accelerometers

Piezoelectric

Thermal

Capacitive
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Accelerometers in use

Tilt sensors

Detection of movement characteristics
— Walking generates characteristic periodic movements
— Periodic waveforms can be detected by Fourier Transformation

Determination of means of movement
— Walking
— Traveling by car/bus

Master Thesis — Petr Podhorsky
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Google Sky Map

Sensors
N use...
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Accelerometers Iin use — detection of context

Measured acceleration values and results of FT
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Accelerometers in use - result of analysis

Route displayed in Google Earth — walking (yellow line) and
traveling (violet line)
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Gyroscopes

Microelectromechanical systems (MEMS)
Sensitive axis Is parallel to the mounting plane

Angular rotation of the device generates Coriolis
forces

Frequency of vibration of
butterfly structure equals
to reference motion

Gyrosco pe Spin axis

Gimbal Rotor
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Touch displays

Expected 500mil touch devices by 2012

Resistive

— Two layers of conductive indium tin oxide (ITO) on a plastic film

— Air gap in between

— Input occurs when the ITO layers touch via finger pressure

— Touch location by measuring a voltage ratio in the X- then Y-axis.

Surface capacitive

Projected capacitive
— multi touch

— one or more etched ITO layers
forming multiple horizontal and
vertical electrodes

Acoustic Pulse Recognition
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Voice control

Siri stands on

— Conversational Interface

— Personal Context Awareness
* Location, Time, Task, Dialog

— Service Delegation

Based on projects
— Nuance
» Speech processing technology

— DARPA (1966) — natural language understanding
SRI International Artificial Intelligence Center 1966

* Personalized Assistant That Learns Program
« Cognitive Agent that Learns and Organizes

Siri has “personality”

Google Voice Actions — more formal dialog
_ = based on keywords
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NFC — Near Field Communication

13.56 MHz

Range max 20 cm
(cca 4 cm normal use)

Faster set-up time than
Bluetooth

Bit rate up to 424 kbit/s
Compatible with passive RFID
Low power consumption

> S o~ 4~

-+ Y39PDA
DCGI 2



Crowdsourcing applications

Waze

— Live data gathered by community of users

» Passive — learns from users' driving times
» Active — problems reporting

— cca 7/mil drivers
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Waze
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Alternative status/event indicators

LED (color/flashing)
— Battery status

— GSM/GPS signal

— Bluetooth activity

— Inbox awareness

Vibrations

— Indication of concrete event by specific vibrations
« Haptic feedback of touch event
* “haptic maps”
* Incoming call
« New SMS
* Reminder
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Accessories

Hands free
Keyboards
Tekla
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Thank for your attention!
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