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Motivation (1)

Machine Learning in the Wild: The Case for User-Centered Learning in Cyber Physical Systems ---- Simone Silvestri

§ Residential energy consumption has 
been constantly increasing

Source: U.S. Energy Information Administration, Monthly Energy Review, 2021

§ It is responsible for more than 20% 
of the total consumption
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Motivation (2)

Machine Learning in the Wild: The Case for User-Centered Learning in Cyber Physical Systems ---- Simone Silvestri

§ New technologies to reduce energy consumption
§ Smart Grids, Advanced Metering Infrastructure
§ Smart Residential Environments (SREs)
§ Internet of Things Appliances
§ Smart Thermostats, Smart Outlets
§ Virtual Power Plants

§ Previous approaches for residential energy management have 
largely overlooked the complexity of human behaviors

§ Recent Social Science studies show that this may result in
§ Failure of acceptance of new technologies

§ Negative attitudes that increase energy consumption

§ Abandonment of energy management systems
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Objectives

Machine Learning in the Wild: The Case for User-Centered Learning in Cyber Physical Systems ---- Simone Silvestri

§ Overcome current limitations of energy management 
systems for SREs 

§ Explicitly include humans in the design loop
§ Behaviors 

§ Perceptions

§ Psychological processes 

§ Design and integrate novel 
§ Algorithmic

§ Machine learning 

§ Optimization solutions  
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Methodologies & Education

Machine Learning in the Wild: The Case for User-Centered Learning in Cyber Physical Systems ---- Simone Silvestri
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Evaluation

Machine Learning in the Wild: The Case for User-Centered Learning in Cyber Physical Systems ---- Simone Silvestri

§ Realistic simulations with Energy Plus

§ Smart outlet system

§ Collaboration with local energy companies

§ Power and Energy Institute of Kentucky (PEIK)

§ Tennessee Valley Authority (TVA) 

§ Louisville Gas and Electric and Kentucky Utilities  (LG&E-KU) 

§ The testbeds @ NetZero houses in Williamsburg, KY 
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Some recent results

Machine Learning in the Wild: The Case for User-Centered Learning in Cyber Physical Systems ---- Simone Silvestri

§ HVAC Power Conservation through Reverse Auctions and 
Machine Learning (IEEE PerCom 2022)

§ Learning from Non-Experts: An Interactive and Adaptive 
Learning Approach for Appliance Recognition in Smart 
Homes (ACM TCPS 2022)

§ A Reinforcement Learning Approach for User Preference-
aware Energy Sharing Systems (IEEE TGCN 2021)

§ Perceived-Value Driven Optimization of Energy 
Consumption in Smart Homes (ACM TIOT 2020)
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