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Responsible for analysis of electric load data for residential, commercial 
and educational buildings. Current tasks include the exploration of data 
using supervised and unsupervised techniques as well as the development 
of disaggregation algorithms and predictive models for load profiles.

Education
PhD MINES ParisTech
Thesis topic: The optimization of planning and operations of the 
distribution grid in the context of high renewable energy 
penetration.
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K e y f ac ts

Eco CO2 is an 
environmentally oriented 
company contributing 
to innovative projects as well 
as social and solidary 
programs

82
Employees

2009
Founded

7
National awareness 
raising programmes
(financed through 
French energy saving 
certificates)

2
IT projects funded through 
the Investments for the 
Future programme (ADEME)

€ 5.7M
2019 turnover figures

2
R&D projects developed 
with equity capital



Our main activities

• Assist individuals and 
organisations better understand 
the impact of their actions on 
the environment

• Accompany behavioural 
changes

• Implement programmes with 
local partners

Awareness raising 

programs

• Develop multi-service 
platforms for environmental 
data (energy, mobility) 

• Create connected objects to 
help control energy 
consumption and improve the 
comfort of buildings

Technological 

developments

• Offer studies and advice on 
energy management

• Carry out behavioural studies 
to better support change

• Design algorithms to model 
energy predictions or energy 
optimisation

Data driven 

studies



• Decentralized generators increasing in 
market shares that have a high variability 
and low predictability

• Electric load is growing
• Europe has ambitious goals to reduce 

electric consumption of the building sector
• Building energy use is highly variable based 

on end user habits

Future electric grid

• Eco CO2 has developed tools to collect data 
and accompany end-users to reduce their 
energy use and optimize their consumption

• Most effective advice to change end-user 
behaviour is time and appliance specific

• Each household has a different capacity to 
reduce their enegry use

Context

Energy transition

Awareness raising programmes



Methodology

• Explore algorithms that are capable of 
automated detection of a single appliance 
profile

• Test algorithm on single and aggregated 
appliance data

• Study the performance of the algorithm 
on degraded resolution

Pre-processing
• KMeans clustering and data feature extraction
• Interpolation and bucketing of aggregated profile
• Test and training on data set

Construct Hidden Markov 

Model
• Single appliance model
• Multi-apppliance model

Evaluation metrics
• Single and multi-appliance model evaluation



Kitchen appliances Multimedia appliances

Case study

64 smart plugs data
Internal experimental study with Eco CO2 employees to 
monitor household appliances during a 6 month period

3800 days of data
Historical data used for training models

• Hot water boiler
• Refrigerator
• Coffee machine
• Washing machine

• External screen
• Internet router
• Laptop charger
• Television



Results

Kitchen appliances

Multimedia appliances



Results

Kitchen appliances Multimedia appliances

On and Off state prediction accuracy results (%) versus 
sample rate (Seconds) for combined kitchen appliances 
models

On and Off state prediction accuracy results (%) versus 
sample rate (Seconds) for combined multi-media device 
models



Conclusions

HMM applicable to single and aggregated appliance profiles

High performance for individual models and combined kitchen appliance models

Low performance for combined multi-media appliance models

Future work :
• Develop hybrid method to overcome difficulties of similar multi-media profile shapes and magnitudes
• Compare developed models with existing non-intrusive load monitoring algorithms such as the NILMTK 

python package
• Apply model to other open data sources for comparison
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