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Slide source: Flex achter de meter presentatie, TNO 
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SAREF ontology



6 http://ontology.tno.nl/saref.ttl

http://www.google.com/url?q=http://ontology.tno.nl/saref.ttl&sa=D&sntz=1&usg=AFQjCNGxlfVqyKxBl-Sm6cAWD5f_hjr27Q
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Knowledge engine

Knowledge 
Engine

 

 

Pub-Sub matchmaking on graph patterns

using the SAREF ontology
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Challenge: Machine Learning over Smart home KGs

Heterogeneous  data: 

serialize SAREF types to encode the data to features 

(e.g. ‘One-hot’ encoding, time-stamps to year, month, 

 day, hour features etc)

Graph Learning:

Applying Graph Neural Networks for value prediction, 

classification, error detection

Explainability: 

using Jupyter Notebooks as RESTful service
(https://github.com/rsiebes/interconnect-explainability)

https://github.com/rsiebes/interconnect-explainability
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Challenge: Conversion to SAREF
Datasets in RDF were not available

Created new KGs with YARRRML mappings

The KGs were validated to contain all the 
information available in the original dataset

van der Weerdt R., de Boer V., Daniele L., Nouwt B. (2021) Validating SAREF in a Smart Home Environment. In: 
Garoufallou E., Ovalle-Perandones MA. (eds) Metadata and Semantic Research. MTSR 2020. Communications in 
Computer and Information Science, vol 1355. Springer, Cham. https://doi.org/10.1007/978-3-030-71903-6_4
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13 source: https://en.wikipedia.org/wiki/Knowledge_graph_embedding

Creating the Embeddings
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Experiments: Creating the Embeddings
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Experiments: Creating the Embeddings
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Experiments: Creating the Embeddings
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Experiments: Creating the Embeddings
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Experiments: Creating the Embeddings
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Challenge: Smart home scenario 
handling using OWL and SWRL

smarthouse:VisitorAtTheDoor(Entrance) 
^ smarthouse:Tenant(?tenant) 
^ smarthouse:isLocatedIn(?tenant, ?room) 
^ saref:LightSwitch(?light) 
^ smarthouse:isLocatedIn(?light, ?room) 
-> smarthouse:TemporaryRedLightColourState(?light)
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Semantic Smart Home System :
Performance

At present, real time performance can 
be achieved on mid-resource machines.
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Seven large scale pilots leading to market 
driven deployments will be installed

Greece 
Large residential community with smart appliances and EV integration 
France 
Residential & non-residential, with tertiary buildings and apartments 
Portugal 
Residential & geographically widespread tertiary buildings 
Netherlands 
Residential & non-residential buildings 
Germany 
Groups of residential buildings and hotels 
Belgium 
Residential and tertiary buildings in communities of multi-energy vectors 
Italy  
Residential social housing 
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Dutch Pilot - Next
99 apartments located in Eindhoven (Strijp-S)

Outfitted with smart devices (e.g. washing 
machines, door sensors,charging stations, 
climate systems etc)
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Dutch Pilot  - Videolab
Large office space

10 different types of smart devices
With most devices having multiple measurements

total of 1500 smart devices

Currently mapping two months worth of 
measurements
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Thank you!
Questions?


