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today >4 billion (60%)

[United Nations International Telecommunications Union, Sept 2008]
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application space
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context awareness is more than add GPS and stir

[Dawn Nafus, Intel, 2008]
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Mary Smiley, 2008

algorithms -  signal processing, classification, machine learning

energy-accuracy tradeoff

privacy
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participatory sensing

user ≡ data gatherer 
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issues

• requires threshold number of users
• what is the incentive for participating?
• how to ensure privacy?
• can we trust user data?
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next billion users
Emerging markets : India, China, Brazil, Africa

[Jan Chipchase]
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electricity

[Jan Chipchase, Uganda, 2006]
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literacy and communication

• illiteracy  ~0.8 billion
• native languages

solution
• support native languages
• interface designs - audio/visual prompts vs textual
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user innovation

[Jan Chipchase, Uganda, 2006]
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• activity - sitting, walking, running, etc
• silent, conversation, noisy
• location on map, pictures
• surrounding - meeting, party, etc

goal: infer context
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outline

• motivation
• architectural design
• classification algorithm
• results
• conclusions
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motivation

• common text messages - “where are you?”, “what are you
doing?”

• your phone has a variety of sensors - camera, GPS,
accelerometer, proximity sensors, microphone, ..

• let the phone answer these questions
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design considerations

• Nokia N95, Symbian/ JME VM, Facebook
• challenges

• OS - prioritizes calls over third party apps, lot of exception calls
• JME - accelerometer functions not supported
• security - access is controlled to file system, bluetooth, GPS, …
• energy - ‘always on’ mode wont do

• split-level operation
• first-cut on phone - primitives
• complex algorithms on backend server - facts
• supports customized tags
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CenceMe implementation

phone:
• sensing
• basic classification - primitives
• presentation to user
1. upload to server

backend server:
• classify audio
• classify accelerometer
• bluetooth/MAC scan
• GPS
1. random photos
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phone software
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ClickStatus
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backend
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audio samples

human voice + ambient noiseambient noise
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audio classification
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backend classifier

• higher level context - facts
– conversation
– mobility mode
– “Am I Hot”
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results
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results
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results
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backend results
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power consumption
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memory and CPU benchmarks
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user studies
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conclusions

• complete system - retrieve and publish sensor information
• addresses energy consumption, computation, security
• uses off-the-shelf devices
• detailed user study for future research
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review

liked
- fully functional mobile sensor system, first of its kind
- thorough evaluation and analysis
- clear presentation

would have liked
- more details about the classifier

extensions
- richer context information
- applications beyond social networking
- implementation challenges will change (vanish?) with new phone

models
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