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- pilot on the Electricity
Campus at Arnhems Buiten OBJECTIVES

_improving resilience and 1) tacilitate transparent data exchange ot graph data
flexibility on the electric grid between smart devices in semantic 1ol environments

_ contributing paftner in the 2) provide seamless interoperability and data sustainability
EU's HEDGE-IoT [1] project via open standards and domain ontologies

3) offer anomaly detection and predictive maintenance

[1] hedgeiot.cu through eXplainable Al over semantic data streams

Device Network Data Abstraction Application

Knowledge Engine [2]

EV-Charging g ﬂ Knowl.edge Dashboard .
Stations Leonsune Engine o - a semantic gateway that acts as
HVAC o T — information broker between devices
SYStems  ens Engine - Software
v - smart adaptors translate between
Lighting ~ J~V_ : : :
Control _@_ — [ oiedee device-specific and semantic formats
Systems
e - multiple instances can be connected
PV_Panels T Knowledge onekme2 Knowledge to offer federated data exchange
WA oy Engine & préduce. = Validator
|2] github.com/TNO/knowledge-engine
. State Graph Graph Pattern — &
K n O W l e d g e V a l 1 d a t O r [3] t=0 — ex:report rdf:type sh:ValidationReport .
ex:report dct:date "2026-04-167T12:12:43" .
L . Register_ ; ex:report dct:hasPart ex:result .
- fﬂCllltateS graph anomaly dEtECtlon Pattern & @ ex:result rdf:type sh:ValidationResult.
ex:result sh:focusNode ex:measurement .

ex:result sh:resultPath saref:hasValue .
ex:result sh:value "47".

on semantic lol streams
Update

ex:result rdfs:label "Critical Value Violation™ .
Pattern ex:result sh:resultMessage "Obscrved value

° o . Valid % & <% i\—: i 0507
ex:result sh:resultdeverity ex:severity .

a continuous online learning setting

ex:severity rdf:type sh:Severity .

t>0 : ex:severity rdfs:label "CRITICAL"@en .
. . szseverity rdfs:comment "Critical Anomaly” y
- produces SHACL validation report - %‘ s Q%; /
with human-readable explanations Graph 2 ) _ -
% Ny \\ Validation Report
- Generate \ (SHACL)

|3] github.com/wxwilcke/gladoss Validation Report



