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Wearable Computing VisionWearable Computing Vision

You are tired. Be 
careful !

You are tired. Be 
careful !



Wearable Computing VisionWearable Computing Vision

You should be bending 
your knees a bit more

You should be bending 
your knees a bit more

‚personalized, nonintrusive monitoring‘,



Wearable Computing VisionWearable Computing Vision

Your friends are 
having a break  
around  the top

Your friends are 
having a break  
around  the top



Wearable Computing VisionWearable Computing Vision

‚just in time information‘, any time, any place

Take the right 
route. No fog there

Take the right 
route. No fog there



WearableWearable ComputingComputing VisionVision

average speed 70km/h, 1 turn per sec

getting sloppy and tired

enjoyed a great view

good run, just 10 s slower then
worldcup average

‚personalized, multimedia recording and annotation’



Key Architecture QuestionKey Architecture Question

What does integration with the outfit mean ?

Observation: clothing is a heterogeneous, 
distributed, dynamically reconfigurable system
function 
technology
user expectation

Solution: 4 layers of integration reflecting relation 
between clothing end electronic 

dynamically reconfigurable 
self organizing



ArchitectureArchitecture

invisible, intelligent 
personal assistant



Layer 1: Part of TextilesLayer 1: Part of Textiles

invisible, intelligent 
personal assistant



Layer 1 at the ETH Wearable Lab Layer 1 at the ETH Wearable Lab 

• electronics on textiles 

• electrical characterization of conductive textiles 

Dr. Tünde Kirstein



Layer 2: Permanent IntegrationLayer 2: Permanent Integration

invisible, intelligent 
personal assistant



Layer 2 at the ETH Wearable LabLayer 2 at the ETH Wearable Lab

• autonomous, miniaturized sensor unit 
design

ultra low power features extraction 
implementation
energy scavenging as power source
ultra wide band communication interface

• situation awareness:
WearNET experimental platform 
implementation
context experiments

user activity
user state

environment

navigation



Experiment: Wood WorkshopExperiment: Wood Workshop

Joint effort with Thad Starner, Georgia Tech 



Continuous ResultsContinuous Results
Correct ©, Insertions (I), Deletions (D), Substitutions (S)

acceleration sound combined



invisible, intelligent 
personal assistant

Layer 3 AttachableLayer 3 Attachable



Layer 3 at the ETH Wearable LabLayer 3 at the ETH Wearable Lab

IO as the key issue
• intelligent display driver and frame buffer with wireless interface

modeling of computation communication tradeoffs
design and implementation of ultra low power system

• focus free virtual retinal display

• ‘finger mouse’
Laserdiode

K

Retina

x-scanning
mirror

y-scanning
mirror



Layer 4: Add OnLayer 4: Add On

invisible, intelligent 
personal assistant



Layer 4 at the ETH Wearable LabLayer 4 at the ETH Wearable Lab

• WearARM experimental platform
advanced power management  and 
monitoring
body shape driven system partitioning 
and packaging

• X-Scale based QBIC
400 MHz XScale
256 MB RAM, 32 MB FlASH
BlueTooth, RFM
USB, SD-Card

• power management
• system modelling



WirelessWireless

invisible, intelligent 
personal assistant



SummarySummary WearableWearable ComputingComputing

ubiquitous, self organizing  system integrated in the users outfit
•‚invisible‘, intelligent, alwys active, personal assistant

• nonintrusive monitoring
• personalized just in time information
• personalized multimedia recording with annotations
• personalized, adaptive interface to the environment

much interest from industry: 
• mobile providers
• medical
• manufacturing



Layer 3 at the ETH Wearable LabLayer 3 at the ETH Wearable Lab

IO as the key issue
• intelligent display driver and frame buffer with wireless interface

modeling of computation communication tradeoffs
design and implementation of ultra low power system

• focus free virtual retinal display

Laserdiode

K
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x-scanning
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y-scanning
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