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Zero Wave

• Computerless Computing

• 1930-1940

• Computers are theoretical technology

• Church and Turing establish fundamental 
limits on computability

: History

http://www.wired.co.uk/news/archive/2010-08/11/p-vs-np-solved
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•Main Frame Computing

• 1960-1970

•Massive computers to do 
simple data processing

• Few computers in the world

: History

Flickr: http://www.flickr.com/photos/carrick/61952845/in/
photostream/

0 1 2 3

First Wave
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• Desktop Computing

• 1980-1990

• Business applications drive 
usage

•One computer per desk

• Computers connected in 
intranets to a massive global 
network

• All wired

: History

Flickr: http://www.flickr.com/photos/williamhook/486320803/in/photostream/

0 1 2 3

Second Wave
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• Ubiquitous Computing

• 2000 - present

• Information creation, access, communication 
drive usage

•Multiple computers per environment/person

•WANs, LANs, PANs, ad-hoc networking, wireless

• Computers disappearing 

: History

Flickr: http://www.flickr.com/photos/mckln/3134985100/in/photostream/
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Third Wave
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Ubicomp Augmented Reality Virtual Reality

Virtual Worlds

Mirror Worlds

: Ubicomp is about people’s relationship to computers

ar photo, vr photo, green photo
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• virtual reality

• humans enter the computers world

• ubiquitous computing

• computers enter the human’s world

Ubicomp is about people’s relationship to computers
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•What do we imagine when we think of a 
computer?

• “The most profound technologies 
are those that disappear.” Weiser

• 1990’s: this was not our imagined computer!

• Single User -> groups -> organizations

• Desktop -> mobile phone -> sensors

• Computing in place -> mobile computing

•Wired -> wireless -> cloud

UBICOMP HCI:Dix,et.al

Challenges to HCI Assumptions
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Synonyms

• Ubiquitous Computing

• Pervasive Computing

•Mobile Computing

• Sensor Networks

• (sort of) Human-Computer Interaction

14

History
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Variations in Ubicomp

• Embedded Systems

• Cars

• Airplanes

• Smart Control

• Specialized

• ASICs

• Real-time

• High reliability

History
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Variations in Ubicomp

• New devices

• Hi-tech

• Silicone-based

• gadgets

• PDAs

• Cellphones (keitai)

•mp3 players

• active displays

History
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Variations in Ubicomp

• New Infrastructure

• Connecting the existing physical 
world to a computational  scaffold

• ordinary objects re-envisioned

• adding computation to the physical

• adding people to computation

•Mechanical Turk

History
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• Any computing technology that permits human 
interaction away from a single workstation

• Implications for

• Technology defining the interactive experience

• Applications or uses

• Underlying theories of interaction

UBICOMP HCI:Dix,et.al

Ubiquitous Computing
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•Weiser proposed

• Inch

• Foot

• Yard

• Implications for device size as well as relationship 
to people

UBICOMP HCI:Dix,et.al

Technology: Scales of devices
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• Inch

• smart phones

• PARCTAB

• Voice Recorders

• Individuals own many 
of them and they can all communicate with each 
other and environment.

UBICOMP HCI:Dix,et.al

Technology: Scales of devices
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• Foot

• notebooks

• tablets

• digital paper

• Individual owns several but not 
assumed to be always with them.

UBICOMP HCI:Dix,et.al

Technology: Scales of devices
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• Yard

• electronic whiteboards

• plasma displays

• smart bulletin boards

• Buildings or institutions own them 
and lots of people share them.

UBICOMP HCI:Dix,et.al

Scales of devices
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UBICOMP HCI:Dix,et.al

Technology: Redefining the Interaction Experience

• Implicit input

• Sensor-based input

• Extends traditional explicit input (e.g., keyboard 
and mouse)

• Towards “awareness”

• Use of recognition technologies

• Introduces ambiguity because recognizers are not 
perfect

• Probabilistic interaction is a new paradigm
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UBICOMP HCI:Dix,et.al

Technology: Different inputs

• Large-Screen Touch

•MS Surface

• http://www.metacafe.com/watch/618189/
microsoft_surface_computing_the_power/

• http://www.youtube.com/watch?v=CZrr7AZ9nCY

Wednesday, November 21, 12

http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.metacafe.com/watch/618189/microsoft_surface_computing_the_power/
http://www.youtube.com/watch?v=CZrr7AZ9nCY
http://www.youtube.com/watch?v=CZrr7AZ9nCY


UBICOMP HCI:Dix,et.al

Technology: Different inputs
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UBICOMP http://www.gsmarena.com/apple_iphone_5-4910.php
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UBICOMP HCI:Dix,et.al

Technology: Different inputs

• Textile Interface Swatchbook

• http://www.youtube.com/watch?v=NKWWa6BvUts

• http://www.youtube.com/watch?v=Valtk6pXiHY
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UBICOMP HCI:Dix,et.al

Technology: Different outputs

•More than eye-grabbing raster displays

• Ambient: use features of the physical environment to 
signal information

• Peripheral: designed to be in the background

• Examples: 

• Dangling String

•Osaka Ferris Wheel

• image

Wednesday, November 21, 12

http://www.flickr.com/photos/80651083@N00/5146622156/sizes/l/in/photostream/
http://www.flickr.com/photos/80651083@N00/5146622156/sizes/l/in/photostream/
http://www.flickr.com/photos/80651083@N00/5146622156/sizes/l/in/photostream/
http://www.flickr.com/photos/80651083@N00/5146622156/sizes/l/in/photostream/


UBICOMP HCI:Dix,et.al

Technology: Merging Physical and Digital 
Worlds
• How can we remove the 

barrier?

• Actions on physical objects 
have meaning electronically, 
and vice versa

•Output from electronic world 
superimposed on physical 
world

Microbiology Tray and Pipette Tracking as a 
Proactive Tangible User Interface, Hile et.al.
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UBICOMP HCI:Dix,et.al

Application Themes 

• Context-aware computing

• Sensed phenomena facilitate easier interaction

• Automated capture and access

• Live experiences stored for future access

• Toward continuous interaction

• Everyday activities have no clear begin-end 
conditions
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UBICOMP HCI:Dix,et.al

New Opportunities for Theory

• Knowledge in the world

• Ubicomp places more emphasis on the physical world

• Activity theory

•Goals and actions fluidly adjust to physical state of world

• Situated action and distributed cognition

• Emphasizes improvisational/opportunistic behavior 
versus planned actions

• Ethnography

• Deep descriptive understanding of activities in context
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UBICOMP HCI:Dix,et.al

Simultaneous Multi-Scale Input and Output

• Screens

•Of many sizes

• Distributed in space, but coordinated

• Nokia Morph Concept

• http://www.youtube.com/watch?v=IX-gTobCJHs
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UBICOMP

RFID (now “NFC”)

• Radio Frequency IDentification tags

• are small, durable, cheap

• have no batteries

• are designed to replace barcodes

•GUID
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RFID (now “NFC”)

• Radio Frequency IDentification tags

• are small, durable, cheap

• have no batteries

• are designed to replace barcodes

•GUID

Who are you?

ID # 1287678087889343
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UBICOMP

RFID
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• The biggest challenges for technology 
engineering in UBICOMP:

• Creating reusable libraries

• Creating reusable patterns

• Creating reusable infrastructure

• That work in more than one deployment
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Who is going to manage all of these devices? 

Who is going to manage the infrastructure when the 
computers enter the human’s world?

The professionals!

Enter cloud computing....
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Cloud computing

is several

{visions, architectures, infrastructures}

that transform computing from a

{capital investment, product}

into a

{utility, service}
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• Connectivity

• Smart phones

• System Virtualization

• Security Threats

• Sentient browser applications

Why now? What has changed?
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Connectivity

Which country has the fastest mobile broadband?

Greece
(5.3 mbps average)

Austria
(23.4 mbps highest average peak connection speed)

“average connection speeds increased by 
more than 100% year-over-year at 22 mobile 

providers”
-akamai
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Smart Phones
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