
Non-Intrusive Load Monitoring
and other technology-enabled

demand-side management 
strategies

Mario Bergés
Ph.D. candidate

03/10/2010 – CMU Electricity Industry Conference



2

102 quads Primary 

Energy

40% Electricity 60% Other

73% Commercial 

and Residential 

Buildings

23% Other



{Introduction}
3



{Motivation}

N/A
$20k -
$60k

$2k -
$10k

Monthly: Free

Daily: Free*

Real-Time: 
$200 - $3k

Moore’s law doesn’t apply to labor!
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{Vision}

Low-Cost High-Value
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{Vision}
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{Non-Intrusive Load Monitoring}
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{Preliminary Results}
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{Preliminary Results}
10



{Challenges}
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• Training

• Multi-state appliances

• Obtaining ground truth

• Dynamic environment

• Accumulating errors

• Installation



{Other data-sources}

motionfs1Disaggregator

power

fs2
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Energy Monitoring



{Preliminary Results}
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Correlations Best correlated with Correlation Coefficient P-value
bathroom light bathroom motion 0.59 0

bathroom motion bathroom light 0.59 0

bed lamp 1 bedroom motion 0.09 7.33E-19

bed lamp 2 bedroom motion 0.09 3.97E-17

bedroom light media laptop 0.28 2.21E-176

bedroom motion bathroom motion 0.24 5.29E-132

refrigerator kitchen motion 0.09 2.64E-19

kitchen motion living room motion 0.34 2.69E-269

laptop lcd monitor 0.77 0

lcd monitor laptop 1 0.77 0

living room audio tv 0.36 4.51E-300

living room motion kitchen motion 0.34 2.69E-269

media laptop bedroom light 0.28 2.21E-176

tall lamp laptop 1 0.15 3.06E-50

toaster kitchen motion 0.13 2.48E-35

tv living room audio 0.36 4.51E-300



Testbed demonstration

http://undisclosed.location.com
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http://bergesmejia.homeip.net/


THE END

Questions?
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