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Key Results

Methodology and Approaches

Remodeling a Non-Intrusive Load Monitoring Power System Using Existing Datasets and 
Algorithms

Carlos Santana (Cañada College), Anand V. Lalwani, Debbie G. Senesky Ph.D., Xlab, Stanford University

A NILM system can provide predictive maintenance and can encourage energy saving behavior which 
leads to energy efficiency, sustainability, and an increase of power system life-time.

Abstract/Background: A Non-Intrusive Load Monitoring (NILM) 
system disaggregates a household’s total power load into its individual 
appliance loads. Analyzing aggregate power loads can provide insight on 
the individual power consumption and important device factors like health, 
efficiency, recommended temporal use, and energy savings.

• Record power signal in single location 
• Process and provide feedback to consumer’s

• Individual appliance loads 
• Predictive maintenance
• Price Signals

• Encourage energy conscious habits

Factorial Hidden Markov Model (FHMM) vs. Combinatorial Optimization (CO)

• REDD (6 Homes – Active Power and 
metadata)

• Whole House Signal (CTs, O-
scope, 15kHz)

• 24 individual circuits (CTs, 0.5Hz)
• 20 outlets (Power Ports, 1Hz)
• 11 GB/Home/Day 

• FHMM: Treats the appliance state 
as the hidden component of a 
Hidden Markov Model (HMM); 
computes posterior probability of 
the individual appliance loads.

• CO: Minimizes the difference 
between the aggregate power 
load and the net predicted load, to 
find the best fit combination 
structure of the appliance states.

Augustyn Wójcik (2019) 
Future works:
• Consider more complex power-

signal features to differentiate 
loads

• Integrate a user-feedback system
• Use additional public datasets
• Use Hall Effect sensors for NILM

Algorithms and Dataset used, come 
from NILMTK (N. Batra et al, 2014) 
and REDD (Z. Kolter et al, 2011)

Root Mean Square Error 

*Plots show appliance power load 
prediction through specified algorithm, 
against their measured ground truth.

In this project, we remodel and compare two disaggregation algorithms 
based off of an open source toolkit and a public dataset.

J. Zico Kolter et al. 2011

D. Senesky et al, 2019
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Motivation: There is a need for load monitoring 
and diagnostic systems for devices and vehicles 
within industrial and household power systems.
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