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This work aims a smart grid use case that spans a collection of small offices and/or homes. The 
assumption is that all smart grid enabled electrical devices are plugged in through their individual smart 
plugs. That is, what the works in the literature call Intrusive Load Monitoring (ILM) [1], while Non-
Intrusive Load Monitoring (NILM) monitors the aggregate power consumption [2]. The purpose is to 
identify what electrical device is plugged in. This is done by monitoring the power consumption for a 
few minutes. Identification allows servers in the cloud to reduce overall power consumption during peak 
hours. Based on service level agreements, subscribers allow the electric utility company to shut down 
or delay certain devices through their smart plugs. There is also the goal of collecting “big data” on the 
consumers so that the companies involved can offer them enhanced products and services. 

When the server senses that a smart plug is supplying current again, it tries to identify if it is one 
of the devices that have been previously plugged in. If it turns out that the power consumption profile 
of the device does not resemble any of the previous ones, a new device profile is created and the user is 
prompted so that he/she can enter information on the new device. A smart plug can also be associated 
with a single device such as a refrigerator or a washer. 

The process of identifying if a device just plugged in is one of the already profiled ones (if so, 
which one) and if it is a new one is a machine learning problem [3]. In this work, however, we show 
that even basic “nearest neighbor methods” work well in a small office environment. We collected 
“training data” (power and current consumption) from 5 laptops, 5 monitors, and 5 phone chargers (total 
of 15 data sets) for 10-15 minutes each time. We extracted a feature vector, namely, minimum, 
maximum, mean, median power consumption as well as its standard deviation from each data set. We 
then collected same amount of data from 5 other laptops, 5 other monitors, and 5 other chargers for 
testing purposes. In this work, we show that basic “nearest neighbor methods” work fine in identifying 
which device is which type of device (laptop or monitor or charger). We have experimented with 6 
different distance metrics. 
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