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SEDIMARK



SEDIMARK Project

 8 Countries / 12 partners

 4 Use Cases
 Mobility Digital Twin (FI)
 Urban bike mobility planning (SP)
 Valorisation of energy consumption data (GR)
 Valorisation of water-related data (FR)

 Project Dates
 Start: 1st October 2022
 End: 30th September 2025

Project Coordinator Technical Coordinator Work Package Leaders

Technical Experts Use Cases drivers



SEDIMARK Key concept / Approach

 Decentralised marketplace for resources (data, analytics, services, models) that will be 
stored on edge systems, close to where the data is generated and where the data will be 
cleaned, labelled, semantically annotated, and enriched, so that they can be securely and 
profitably exchanged when needed.
 Reference architecture, avoiding centralized solutions
 Data lifecycle control
 Data curation pipeline
 AI-based enrichment on top of semantically annotated data
 Greener solution as context information does not leave its own context
 On-demand (distributed) data processing/model training

Provide an intelligent secure 
decentralised data and 
services marketplace.



SEDIMARK Architecture
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SEDIMARK Data Processing

 Data enrichment through processing, curation and quality evaluation.
 Processing and curation

 Data lifecycle control
 Data curation pipeline

 Quality evaluation
 At data-point level (Data model)
 At dataset / data-stream level (Offerings model)



DATA MODEL



DataQualityAssessment

 NGSI-LD: exploiting capabilities of linked data
 Smart Data Models: de-facto standard for harmonised representation

 DataQualityAssessment: Data model representing quality attributes
 Link: https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment

NGSI-LD entity DataQualityAssessment entity

relationship

https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment


Data Model - schema

{
"id": <string>, 
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},
"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>} 

}
},
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>} 

}
}, 
"duplicate": {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>} 

}
} 

}



Data Model - schema

{
"id": <string>, 
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},
"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>} 

}
},
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>} 

}
}, 
"duplicate": {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>} 

}
} 

}

NGSI-LD uri

NGSI-LD Entity type - DataQualityAssessment

Date of the calculated entity defined by 
the user.



Data Model - schema

{
"id": <string>, 
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},
"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>} 

}
},
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>} 

}
}, 
"duplicate": {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>} 

}
} 

}

Accuracy measures the maximum systematic
numerical error produced in a sensor
measurement. Units:'P1'.

Completeness quantifies the number of 
missed measurements or observations in a 
given time window. Units:'P1'.

Average timeliness of the data-stream. 
Units:'minutes'.

Precision measures the standard deviation 
of a dataset. That is, it measures how 
close the values in the dataset are to 
each other. Units:'P1'.



Data Model - schema

{
"id": <string>, 
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},
"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>} 

}
},
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
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}
}, 
"duplicate": {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>} 

}
} 

}

Includes information about the outlier
characteristics of the measurement.

Determines whether the measurement has 
been considered an outlier or not.

A score indicating the degree of 
outlierness.

References to other entity including 
methodology information.



Data Model - schema

{
"id": <string>, 
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},
"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>} 

}
},
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>} 

}
}, 
"duplicate": {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>} 

}
} 

}

Includes information about the origin of
the measurement.

Determines whether the measurement has 
been synthetically created or not.

References to other entity including 
methodology information.



Data Model - schema

{
"id": <string>, 
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},
"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>} 

}
},
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>} 

}
}, 
"duplicate": {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>} 

}
} 

}

Includes information about duplicated
data.

Determines whether the measurement is 
duplicated or not.

If this is a duplicate, references to 
every match found.



USAGE



Data quality annotation

DPP

NGSI-LD entity

NGSI-LD modified entity

DataQualityAssessment entity
DataQuality/DataQualityAssessment data model:
https://github.com/smart-data-
models/dataModel.DataQuality/tree/master/DataQualityAssessment

https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment


Data quality annotation

 Single-attribute entity

{
"id": "urn:ngsi-ld:Temperature:1",
"type": "Temperature", 
"value": {
"type": "Property",
"value": 18.5,
"unitCode": "CEL",

},
…

} DATA
Extracted from EnergyCIM/Temperature data model:
https://github.com/smart-data-
models/dataModel.EnergyCIM/tree/master/Temperature

DPP

{
"id": "urn:ngsi-ld:Temperature:1",
"type": "Temperature", 
"value": {"type": "Property", "value": 18.5, "unitCode": "CEL"}, 
"hasQuality": {

"type": "Relationship",
"object": "urn:ngsi-ld:DataQualityAssessment:Temperature:1",
"attributeAssessed": {"type": "Property", "value": "value"}

}
…

} DATA

{
"id": "urn:ngsi-ld:DataQualityAssessment:Temperature:1",
"type": "DataQualityAssessment",
"accuracy": {"type": "Property", "value": 0.2},
"completeness": {"type": "Property", "value": 1},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": true}, 
"outlierScore": {"type": "Property", "value": 0.7},
"methodology": {"type": "Relationship", "object": <urn>}

}
},
…

} QUALITY
Extracted from DataQuality/DataQualityAssessment data model:
https://github.com/smart-data-
models/dataModel.DataQuality/tree/master/DataQualityAssessment

https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment
https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment


{
"id": "urn:ngsi-ld:AirQualityObserved:1",
"type": "AirQualityObserved",
"hasQuality": [
{
"type": "Relationship", 
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:co",            
"attributeAssessed": {"type": "Property", "value": "co"}

},
{
"type": "Relationship",
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no2",
"attributeAssessed": {"type": "Property", "value": "no2"}

},
], 
"co": {"type": "Property", "value": 0.3, "unitCode": "GP"},
"no2": {"type": "Property", "value": 66.0, "unitCode": "GQ"},
…

}

{
"id": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no2",
"type": "DataQualityAssessment",
"accuracy": {"type": "Property", "value": 0.2},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": true}, 
"outlierScore": {"type": "Property", "value": 0.7},
"methodology": {"type": "Relationship", "object": <urn>}

}
},
…

}

Data quality annotation

 Multi-attribute entity

{
"id": "urn:ngsi-ld:AirQualityObserved:1",
"type": "AirQualityObserved",
"co": {
"type": "Property",
"value": 0.3,
"unitCode": "GP",

},
"no2": {
"type": "Property",
"value": 66.0,
"unitCode": "GQ"

},
…

} DATA

DPP
DATA

QUALITY

{
"id": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:co",
"type": "DataQualityAssessment",
"accuracy": {"type": "Property", "value": 0.2},
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": true}, 
"outlierScore": {"type": "Property", "value": 0.7},
"methodology": {"type": "Relationship", "object": <urn>}

}
},
…

} QUALITY

Extracted from Environment/AirQualityObserved data model:
https://github.com/smart-data-
models/dataModel.Environment/tree/master/AirQualityObserved

Extracted from DataQuality/DataQualityAssessment data model:
https://github.com/smart-data-

models/dataModel.DataQuality/tree/master/DataQualityAssessment

https://github.com/smart-data-models/dataModel.Environment/tree/master/AirQualityObserved
https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment


"hasQuality": [
{
"type": "Relationship", 
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:co",            
"attributeAssessed": {"type": "Property", "value": "co"}

},
{
"type": "Relationship",
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no2",
"attributeAssessed": {"type": "Property", "value": "no2"}

},
]

NGSI-LD v1.7.1

One-to-many relationships

"hasQuality": {
"type": "Relationship", 
"object": [
"urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:co",
"urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no2"

]
}

NGSI-LD v1.8.1

UNDER DISCUSSION
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WORK IN PROGRESS



Offering model
WORK IN PROGRESS

DQV (quality)
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Conclusions

Note: DSSC Blueprint v1.0 Technical Building Blocks

 Tools to improve the data quality at the marketplace participants
 Value added services

 Define semantic models and annotate the date for improving interoperability and quality
 Data models

 Decentralised meta-data registration infrastructure to serve as baseline for data value creation
 Publication and discovery
 Offerings description

 Means to store the data in a distributed 
smart manner (NGSI-LD)
 Data exchange
 Access policies enforcement

 Security, identity management, privacy 
and trust framework of the marketplace
 Identity management
 Trust framework



Thanks for your 
attention

Keep up with sedimark.eu
sedimark 
@sedimark
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