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T4.4 Machine Learning methods for the BuiltHub platform



Machine Learning theory

Theory
Literature review of machine learning approaches
applied in the field of building stock analysis

e
BuiltHub building stock data

Define machine learning task scope and describe a workflow
l
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Examples
Examples of machine !

learning applied in
building stock analysis
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Machine Learning theory

Science about the process of
integrating data.

Al: Create intelligent, independent and
goal-oriented process hased on data
that are useful for problem-solving and
decision-making.

ML: Applications of Al that provides an
automatic system learning from data.
ML resultsin knowledge.

Learning problems: Different method
types that are available given the
accessible data.

Data science

Scientific
calculation

Artificial
intelligence
(Al)

Human
machine
interface

Supervised
learning

Unsupervised
learning

Reinforced
learning
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Developing an applied machine learning loop

Organization
needs
Domain
consultation —

Technical
solutions delivery

Algorithm
development

Data screening

S\



Example - predicting the presence of
hazardous waste in the building stock

Hazardous material management

*  Hazardous material identification

[ Building stock inventory

‘ Pre-demolition audits ]

Waste source separation

[ Decontamination ’

LSeparation of side-stream%

Hazardous waste collection

‘ Selective demolition ’

[ Onsite processing J
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Analytical techniques

Reinforcement learning — Deep learning

Supervised learning lalol 1alg]
Cohen'’s kappa statistics
) ()
Pearson correlation aJ

Ontology/ Probability

Unsupervised learning % PLS-regression
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Supervised learning — Reinforcement learning
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Supervised learning — Deep learning
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Supervised learning — Unsupervised learning

Data-driven applications

Remote sensing
+ ldentify asbestos-cement roofing
+ Estimate asbestos-cement roofing

Statistics on reported data

+ Identify the presence of asbestos-containing materials

+ Assess the amount and cost of asbestos-containing materials
+ Predict the presence of asbestos-containing materials

Hyperspectral imaging
+ Separate asbestos-containing materials from CDW
+ Develop a waste management system

Image processing
+ Detect construction material image
« Optical identification for COW



Example - Prediction of cultural heritage values in relation to

energy efficiency requirements

Standardization and harmonization of data

1. Inventory and
extraction

Exploitation

1. Evaluations and renovation
strategies
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4. Data modeling - Raw data

Predicted
heritage values

1. Creation of archetypes

2. Train and predict
3. Quality assurance

Identification and clustering of buildings

ntegrated @
Good

2. Improvment of building
registers
3. Best practice examples
4. Identification of buildings

1. Analysis of conducted
energy retrofits

Energy effici-
ency strategies
2. Economical renovation
analysis

3 Estimation of future energy
performance needs

Estimation of conducted and future
energy performance improvement
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Extract

T
—

EPCs
al2e-

~Boverket

v
Propertyand |

buildings
LANTMATERIET

Renovation ::5-,‘

Demographics
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Oppetdata

v

National
database

Transform

SQL-queries

Transformat
ion

Load

Adapt to
application
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Energy advising
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Strategy and investigations




Standardization and harmonization of data Exploitation

1. Evaluations and renovation
1. Inventory and strategies

extraction

2. Improvment of building

2. Data integration / _\ registers
Integrated database
3. Harmonization

3. Best practice examples

Raw data

4. Data modeling 4. ldentification of buildings

Archetypes

Good
examples

Predicted
heritage values

Energy effici-
ency strategies

1. Analysis of conducted
1. Creation of archetypes energy retrofits
2. Economical renovation
2. Train and predict analysis

3 Estimation of future energy
3. Quality assurance

performance needs

Estimation of conducted and future
Identification and clustering of buildings energy performance improvement




Test unsupervised learning

Input Data

A X
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