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Aml = Ubiquitous
computing + intelligent
social user interfaces

Ambient intelligence envisions a
world where people are
surrounded by intelligent and

Aml at Philips, a

IBM video : smart supermarket

video from Philips keynote at DATE 2003.

intuitive interfaces embedded in
the everyday objects around
them. These Interfaces recognize
and respond to the presence and
behavior of an individual in a
personalized and relevant way.
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../../Myvideos/other/NightVision-v3.avi
../../Myvideos/other/IBM-RFID.Supermarket.mov

Aml Key Technologies

& Ubiquitous Computing
Integration of microprocessors in everyday objects (ordinary
appliances + furniture, clothes, toys and pairs) O |

0 S OKY 2Wigkdvisién (1998) ﬁ
& Ubiquitous Communication |

Enabling objects to communicate with eagtiner by means
of ad-hoc & wireless networking

& Intelligent User Interfaces

Enables the inhabitants of the Aml environment to control
and interact with the env. in a natural (voice, gesture) and
personalized (preferences, context) way!
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Ubiquitous Computing: the Third Wave
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Ubiquitous Computing: the Third Wave

—Mainframe (one computer, many
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—PC {one person, one computer)
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Microprocessor Transistor Counts 1971-2011 & Moore’s Law
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PChard disk capacity
(in GB). The plot
Islogarithmic, so the
fitted line corresponds
to exponential growth
(Kryder's Law)
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Processing speed and storage capacity double every 18 mont

w In 2004 Toshiba 0.8®ch hard disk drive (HDD), 4 GB
(MK4001MTD) and 8 GB (MK8003MTD) version, it holds th
Guinness World Record for the smallest hard disk drive. '

w Very Small RFID Chips

w (2011)Intel Cedar Trail, Atom processor fogtbook based on
the 32 nm technology, better performance in terms of power 4
dissipation and energy losses, higher transistor performance

32nm 22nm*
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Higher Transistor Performance (Switching Speed)
Source: Intel
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Ubiquitous Communication: Wireless
Networks

Applications

E-MAIL VOIP VIDEO  VIDEO 4 2002
SMS  WEB ACCESS DOWNLOAD STREAMING ON DEM

CABLE I T30 SNX
REPLACEMENT Ultra Wide Band
HOME, OFFICE, 802.11a/g WEEE 802.15.4 (MAC
PUBLIC ACCESS HiperLan/2 layer)
@ uB-MAC (Moteiv)
5 wZigbee
ol WPV6 for WSN
SUBURBS wBbLowPAN standard
cBluetooth Low Energy
COUNTRY X
WIDE

10kbit/s 100 kbit/s 1 Mbit/s 10 Mbit/s 100 Mbit/s 1 Gbit/s
Bandwidth

Source: Re:Think!, revised by M. Décina, 2002
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w Shortrange interaction of handheld devices
C Y20AfS LIK2ySasz OF YSNI
¢ with RFID tags or other devices
¢ 13.56 MHz, ~ 10 cm, ~ 100 kbits/s

w Intuitive way of interaction

¢ access content and services by touching other
smart objects

w Imagine seeing a poster advertising a movie wi
your favorite movie star.

¢ By flashing your mobile phone or PDA near the
poster you download information about the movie
from a smart chip in the poster.

¢ After finding out more about it, you can
immediately buy tickets and store them
__ electronically on your handheld device.
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Vision: Interaction by goal
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What should be different from traditiona
HCI and User interface design?

wOutput modalities
¢ not just an audio visual channel
¢ all senses! (tactile, proprioception)

wlnput modalities

¢ more than pressing buttons and moving an object in two
dimensions

wDistribution
¢ physical and conceptual
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wIiPhone
wMicrosoft Surface

The iPhone makes use of

Gesture Guide ==z

3d desktop




Ireless Sensor Networks:
echnology building blocks
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What is a Sensor Network?

Law push t owa r-gpbwer anthradbile enits, |

A Complete systems on a single chip
A Integrated lowpower communication modules

A Integrated lowpower transducers
These trends work toghether to enable

a hew generation of Wireless Sensor Networks

A Small physical size (cm3, mm3)
A Cooperative behavior
A Multifunctional, local intelligence
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Fields of Application

Logistics and transportation

e.qg. tracking goods

Military
e.q. battlef|

eld sup

Architecture and Conservation *
e.qg. structural control

Envwonment science

Medicine and biology
e.g. health monitoring

Agricolture
e.g. monitoring crop growth
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Watt node (commercial)

Rockwell WINS (AWAIRS)

A StrongARM SA 1100,-8# RISC processor,
1MB SRAM, 4MB flash

A 900MHz spread spectrum radio, with
dedicated microcontroller: 32KB RAM, 1MB
bootable flash

AodpéEodpéEoé¢ LI O1F 3S

Power Supply Module
Processor Module
Radio Module
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mWatt Node (commercial)

moteiv.com

Single board philosophy
Robustness, Ease of use, Lower Cost
Integrated Humidity & Temperature sensor Q
802.15.4 (Zibee)
CC2420 radio, 2.4 GHz, 250 kbps (12x mica2)
3x RX power consumption of CC1000, 1/3 turn on time
Same TX power as CC1000
Motorola HCSO08 processor

Low power consumption, 1.8V operation,
faster wakeup time

40 MHz CPU clock, 4K RAM
Package

Integrated onboard antenna +3dBi gain °

Removed 51-pin connector

Everything USB & Ethernet based

2/3 A or 2 AA batteries

Weatherproof packaging
Codesigned by UC Berkeley and Intel Research
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Advanced prototypes

Antenna _
—==74 GHz Radio
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Processor
T(EEQ) 3D stack

Battery
Solar Cell PowerMgmt

(a) IMEC 1.4cms3, SiP Mote for EEC, ECG , 500mN@1%, 400b/sec

il 2.4*3.9cm?

solar cell
2

1 2
b) UCB PicoBeacon Tx [21.4 (c) IMEC 0.18m0.25 mm?2 UWB Tx
1.9GHz, 400mW\, 5kb/s 0 50 1/bit @ 10 kb
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Research Prototypes

Smart Dust (Berkeley)

1, Interrogating
Laser Beam

Laser Lens  Mirrce

Mirrces

Active Transmitter
Passive Transmitter with with Bearn Steering
Corner-Cube Retroreflector

# Incoming Laser
#  Communication

Sensors Photodetector and Receiver

Analog IfO, DEP, Control
Power Capacitor

Solar Cell

Thick-Film Battery

|-1—1-2mm—>

http://Iwww-bsac.eecs.berkeley.edu/
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WSN hardware platforms today

w (Nearly) As many as grains of sand

¢ Smart dust, Mica2, MicaZ, MicaDot, Tmote Sky, Tmote
Invent, |Mote Btnode Eyes CSIRO Fleck, iBadge, Sun SPC
¢)\yéb2RSZ {01 NAI iS> X

w Lists of available hardware platforms

w http://www.snm.ethz.ch/Main/HomePage

w http://www.cse.unsw.edu.au/~sensar/hardware/hardware_survey.h
tml

w http://ubimon.doc.ic.ac.uk/bsn/

w. $82yR bOtl aa
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- Anatomy of sensor nodes

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA

IL PRESENTE MATERIALE E RISERVATO AL PERSONALE DELL'UNIVERSITA DI BOLOGNA E NON PUO ESSERE UTILIZZATO Al TERMINI DI LEGGE DA ALTRE PERSONE O PER FINI NON ISTITUZIONALI




Architecture

Filtering&
Signal
adapting

Network

O Protocols

Control
strategy:.

closed loop
feedback, remote
control é

caching,ar ¢ hi \

Management management

Powersupply
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Hw design space
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Hw design space

But also:

HAspects related to
Power consumption
HAspects related to
transmission
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