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Intelligent Media Environment

Am bient I ntelligence
electronic environments
that are sensitive and 
responsive to the 
presence of people

AmI = Ubiquitous 
computing + intelligent 

social user interfaces

Ambient intelligence envisions a 
world where people are 

surrounded by intelligent and 
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.

AmI at Philips, a video from Philips keynote at DATE 2003.
IBM video : smart supermarket

../../Myvideos/other/NightVision-v3.avi
../../Myvideos/other/IBM-RFID.Supermarket.mov


AmI Key Technologies

ωUbiquitous Computing

Integration of microprocessors in everyday objects (ordinary 
appliances + furniture, clothes, toys and paints) ςάŎŀƭƳ 
ǘŜŎƘƴƻƭƻƎȅέ - Wiser vision (1998)

ωUbiquitous Communication

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

ωIntelligent User Interfaces

Enables the inhabitants of the AmI environment to control 
and interact with the env. in a natural (voice, gesture) and 
personalized (preferences, context) way!



Ubiquitous Computing:  the Third Wave 
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Blackberry helmet http://www.youtube.com/watch?v=T2la_aGzpw8



3 embedded
CPUs for 
each inhabitant
of the planet

Blackberry helmet http://www.youtube.com/watch?v=T2la_aGzpw8

Ubiquitous Computing:  the Third Wave 



aƻƻǊŜΩǎ ƭŀǿ

ÅThe number of 
transistors that 
can be 
inexpensively 
placed on an 
integrated 
circuit is 
increasing
exponentially , 
doubling 
approximately 
every two 
years. 



aƻƻǊŜΩǎ ƭŀǿ

PChard disk capacity
(in GB). The plot 
is logarithmic, so the 
fitted line corresponds 
to exponential growth
(Kryder's Law).



Smaller, Cheaper, Faster

Processing speed and storage capacity double every 18 months

ω In 2004 Toshiba 0.85-inch hard disk drive (HDD), 4 GB 
(MK4001MTD) and 8 GB (MK8003MTD) version, it holds the 
Guinness World Record for the smallest hard disk drive.

ω Very Small RFID Chips

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



Ubiquitous Communication: Wireless 
Networks

2002

!ŦǘŜǊΧ

ωIEEE 802.15.4 (MAC 
layer) 
ωB-MAC (Moteiv)
ωZigbee
ωIPv6 for WSN
ω6LowPAN standard
ωBluetooth Low Energy
ωΧ



Smart Objects and Near Field Interaction

ω Short-range interaction of handheld devices
ςƳƻōƛƭŜ ǇƘƻƴŜǎΣ ŎŀƳŜǊŀǎΣ t5!ǎΣΧ
ςwith RFID tags or other devices
ς 13.56 MHz, ~ 10 cm, ~ 100 kbits/s

ω Intuitive way of interaction
ς access content and services by touching other 

smart objects

ω Imagine seeing a poster advertising a movie with 
your favorite movie star. 
ς By flashing your mobile phone or PDA near the 

poster you download information about the movie 
from a smart chip in the poster.

ς After finding out more about it, you can 
immediately buy tickets and store them 
electronically on your handheld device.

Video T3LAB



Smart Home



ñBrighter!ò

Vision: Interaction by goal



What should be different from traditional 
HCI and User interface design?

ω Output modalities
ςnot just an audio visual channel

ςall senses! (tactile, proprioception) 

ω Input modalities
ςmore than pressing buttons and moving an object in two 

dimensions

ω Distribution
ςphysical and conceptual



Natural interfaces & entertainment market



ωiPhone

ωMicrosoft Surface

3d desktop



Wireless Sensor Networks:
Technology building blocks



What is a Sensor Network?

ÁComplete systems on a single chip

ÁIntegrated low-power communication modules

ÁIntegrated low-power transducers

Mooreôs Law push towards smaller, cheaper, low-power and mobile units

These trends work toghether to enable

a new generation of Wireless Sensor Networks

With:

Á Small physical size (cm3, mm3)

Á Cooperative behavior 

ÁMultifunctional, local intelligence



Fields of Application

Logistics and transportation

e.g. tracking goods

Architecture and Conservation

e.g. structural control

Agricolture

e.g. monitoring crop growth

Medicine and biology

e.g. health monitoring

Environment science

e.g. monitoring volcanoes

Military

e.g. battlefield support



Watt node (commercial)

Á StrongARM SA 1100, 32-bit RISC processor, 
1MB SRAM, 4MB flash

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

Á оΦрέȄоΦрέȄоέ ǇŀŎƪŀƎŜ ǎƛȊŜ

Power Supply Module               

Processor Module                           

Radio Module

Rockwell WINS (AWAIRS)



mWatt Node (commercial)

¸ Single board philosophy
Â Robustness, Ease of use, Lower Cost

Â Integrated Humidity & Temperature sensor

¸ 802.15.4 (Zibee)  
Â CC2420 radio, 2.4 GHz, 250 kbps (12x mica2)

Â 3x RX power consumption of CC1000, 1/3 turn on time

Â Same TX power as CC1000

¸ Motorola HCS08 processor
Â Low power consumption, 1.8V operation,

faster wakeup time

Â 40 MHz CPU clock, 4K RAM

¸ Package
Â Integrated onboard antenna +3dBi gain

Â Removed 51-pin connector

Â Everything USB & Ethernet based

Â 2/3 A  or 2 AA batteries

Â Weatherproof packaging

¸ Codesigned by UC Berkeley and Intel Research

moteiv.com



Advanced prototypes 

Protocol

mC

2.4 GHz Radio

Application

Processor

(EEC)

Solar Cell

Antenna

(a) IMEC  1.4cm3, SiP Mote for EEC, ECG , 500mW@1%, 400b/sec 

3D stack

(b) UCB PicoBeacon Tx [21.4]

1.9GHz, 400mW, 5kb/s

2.4*3.9cm2

Battery/

powermgmt

1 2 4  GHz

500MHz
-70

-50

-30 dB

(c) IMEC 0.18m0.25 mm2 UWB Tx

0.5nJ/bit @ 10 kb/s 

Battery

PowerMgmt



Research Prototypes

Smart Dust  (Berkeley)

http://www-bsac.eecs.berkeley.edu/



WSN hardware platforms today

ω(Nearly) As many as grains of sand
ςSmart dust, Mica2, MicaZ, MicaDot, Tmote Sky, Tmote 

invent, iMote, Btnode, Eyes, CSIRO Fleck, iBadge, Sun SPOT, 
¢ƛƴȅbƻŘŜΣ {ǘŀǊƎŀǘŜΣ Χ

ωLists of available hardware platforms
ωhttp://www.snm.ethz.ch/Main/HomePage
ωhttp://www.cse.unsw.edu.au/~sensar/hardware/hardware_survey.h

tml
ωhttp://ubimon.doc.ic.ac.uk/bsn/

ω.ŜȅƻƴŘ ϦŎƭŀǎǎƛŎŀƭϦ ǎŜƴǎƻǊ ƴƻŘŜǎΧ



Anatomy of sensor nodes



Architecture

Processing 
unit

Powersupply

Network 

Protocols

Filtering& 
Signal

adapting

Control
strategy:

Power
Management

Memory
management

closed loop

feedback, remote 

controlé
caching, archivingé



Hw design space

SPEED

ARCH

Program 

Memory

Data 

Memory

Storage

External IO

On-Board Sensors

Size



But also:

�‡Aspects related to 

Power consumption

�‡Aspects related to 

transmission

Hw design space


