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Positioning for Smartphone Applications 
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Celltower-based Localization 

ÁLess power-intensive 
ÅErrors in the order of several hundreds of meters, as high as 2km 
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Maybe I was unlucky just once? 

Not only inaccurate but also inconsistent 
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Maybe just one bad route? 
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Celltower-based localization is inaccurate 
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vǳŜǎǘƛƻƴΧ 

Celltower-based 
Localization 

Energy Cost 
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(Error)  

? GPS 

Can we achieve reasonable position 
accuracy at the energy cost close to 
that of celltower-based scheme? 
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CAPS: Cell-ID Aided Positioning System 

ÁAn energy-efficient positioning system that uses cell-ID 
sequence matching along with history of <cell-ID, GPS 
coordinates> ǎŜǉǳŜƴŎŜǎ ǘƻ ŜǎǘƛƳŀǘŜ ǳǎŜǊΩǎ ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ 
without turning on GPS 

 

ÁDesign Goal 
ÅSignificantly reduce the amount of energy spent on positioning while 

still providing sufficiently accurate position information 
 

ÁChallenges 
ÅAccurately estimate current user position without turning on GPS 

ÅDetermine when to turn on and off GPS efficiently 
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Cell-ID Transition Point and  
User Position 
ÁWhen the cell-ID changes from 1 to 2, 
ÅCan you tell where you are? 
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Time-of-day as a Hint 

ÁThis time, cell-ID ŎƘŀƴƎŜǎ ŦǊƻƳ н ǘƻ мΧ 
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3 Sequence of Cell-L5Ωǎ 
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Can estimate user position at the cell -ID transition points  
because users have consistency in their everyday routes  

if [4ς3ς2ς1] ? 
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