
Wearable Computing

Professor Chris Baber

Chair of Pervasive & Ubiquitous Computing

Electronic, Electrical and Computer Engineering

The University of Birmingham



What are you wearing?

ÅProcessor

ÅPower

ÅDisplay

Å Interaction devices

ÅCommunications

ÅCabling



The x
4

Å Processor ðPC-104 platform running 

Windows XP + micro -controllers to 

interpret sensor data

Å Power ð12v lithium

Å Display - MicroOptical

Å Interaction devices ðsensors, speech, 

trackball

Å Communications ðWLAN, GPRS

Å Cabling ðlots!

Å Recent developments...

Å Shift from PC -104 to processors 

running MicroSoft .Net Micro -

Framework



why wear a computer?

ÅMobility

ÅAccess to communication / processing / information / 

data / people while mobile

ÅUse while hands / eyes busy

ÅAttachment

ÅComputer worn on body

ÅAttention

ÅMaintain attention on primary task

ÅAware / Adaptive

ÅRespond to changes in environment / context

ÅModify information to suit person

Å(Ultra) Personal Computing

ÅAdapts to wearer

ÅResponds to wearerõs intent



four primary approaches

Å òBoxes in Bagsó

ð PC104, Pentium grade processors

ð Multiple sensors

ð Context -aware

ðWorn in bags, rucksacks etc.

Å òPackets in Pocketsó

ð Lower Specification Processors

ð Limited sensing

ð Integrated into jackets, belts, vests, etc.

Å òSmart Textilesó

ð Components printed onto textiles

ð Conductive threads woven or knitted into fabric

ð Components created from weaving

Å òEmbedded Processorsó

ð Miniature components in clothing or in person

ð Wireless transmission to external processors

University of Wollongong

Philips / Levi-Strauss



wearing computing devices

Å Person-as-audience

ð A wearable device provides media for its wearer

Å Person-as-mule

ð A person carries the wearable device so enable it to work

Å Person-as-transducer

ð The wearable device responds to user activity (and vice versa)

Å Person-as-actor

ð Wearer acts deliberately to control the device

Å Person-as-intelligence

ð The person interprets the deviceõs output



person -as-audience

Ådelivery of media

Åtailoring of media

Åsharing of media

ðfile / data exchange

ðagent -based exchange

Åmanipulation of media

ðuser interaction

Sony Ericsson W710 

Walkman phone

Microsoft Zune

http://images.google.co.uk/imgres?imgurl=http://www.cnet.com.au/i/g/240063085/sc001.jpg&imgrefurl=http://www.cnet.com.au/mobilephones/phones/0,239025953,240063085,00.htm&h=330&w=440&sz=24&hl=en&start=3&tbnid=E6TrIprkOvRblM:&tbnh=95&tbnw=127&prev=/images%3Fq%3Dwearing%2Bwalkman%26gbv%3D2%26svnum%3D10%26hl%3Den
http://www.hiptechblog.com/wp-images/zune_02.jpg


person -as-mule

Å device represents a load on the body

Å some regions are better sites than others for 

mounting devices on the body

ð Range of mobility

ð Surface area

ð Attachment

Gemperle et al., 1998, ISWC



Graph To Show Average Accuracies Across HMMs' State 

Sizes By Feature Size for Tool Use
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person -as-transducer

Åpersonõs ôactivityõ lead to 

change in device state

ðphysiology

ðmovement & location

ðsequences of actions

Åhidden statistical models to 

recognise activity


