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Motivation
ÂUbiquitous wireless connectivity enables new apps

ÃExample: Our OrbitECGhealth monitoring system

ÂWireless data transfer is power hungry 

ÂObjective: Reduce wireless energy consumption

ÃUse context information to take advantage of multiple 
wireless interfaces on modern devices

Â35% battery life increase in field trial

ÃPhone running ECG reporting application
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Outline
ÂReality check

ÃNetwork availability in daily life

ÃWireless energy cost

ÃCellular & Wi-Fi are complementary

ÂEnergy-efficient data transfer

ÃProblem: Selecting between network interfaces

ÃSolution: Context-for-Wireless

ÃField validation

ÂConclusion
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Reality Check
ÂCommercial Windows Mobile Phones

ÃGSM, EDGE, Wi-Fi, Bluetooth

ÂCustom software

ÃRateLogger: Cellular / Wi-Fi data rates

ÃTowerLogger: Cellular / Wi-Fi signal levels

ÂAcceleration logging using Orbit Sensor

ÂPower measurements

ÃModel for wireless transfer energy cost

ÃMeasured with battery inside phone
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Network Conditions in Daily Life
Â14 participants from Rice, 3-4 weeks

Cellular availability: 99%
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Wi-Fiavailability:49% 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

W
i-
F

i 
a
v
a
ila

b
ili

ty
 

Participant

No coverage <  -70 dBm -70 to -50 dBm >  -50 dBm
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Participant

No coverage -111 to -95 dBm -94 to -82 dBm >  -81 dBm


