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Background: 

Digitizing of environment and processes

• Two parts:

– Real world facts

– Decisions based on facts

• We are clever at digitizing real world facts

– Physical environment, political decisions

• We are just in the beginning of digitizing processes

– Digital decisions based on digital real world facts

• Areal Plan example: 

– We can validate candidate plans, but not choose the best candidate

Background
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Digital decisions

• Must be based on reliable real world facts  (validation)

• Digital decisions are carried out by robots, not people

– The rules leading to good decisions must be computer-

interpretable

Background
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ISO framework for data quality

• Dataset specifications – ISO 19131

• Data Quality – ISO 19157
– Further developed from ISO 19113, 19114 and 19138

• Data Quality evaluation – ISO 19157
– Important mechanism: Data Quality Measures 

• Quality assurance of data supply – ISO/TS 19158

• Metadata – ISO 19115

ISO/DQ framework
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Implementation in NO

Implementation in Norway

• ISO 19131 DPS and ISO 19157 

DQ adopted as Norwegian 

standards

• Both also followed up with 

additional work:

– SOSI Produktspesifikasjon (2014)

– Geodatakvalitet (2015)
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National SDI framework

• National regulations  (from ministry)

– Member organisations shall maintain and update datasets and 

corresponding metadata

• Criteria for DOK for national public organisations (from 

geodata coordinator) 

– Datasets shall have a valid product specification according to 

national DPS standard

Implementation in NO
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Example

DQ 

requirement

Dataset Roads

• Part 1 –

classification of 

feature types to 

DQ classes

Implementation in NO
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Implementation in NO

Example 

DQ Tolerances 

Dataset Roads

• Part 2 DQ quality 

requirements
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Use of the 

standards in 

NSDI

Implementation in NO

• Every dataset is expected to 
have a product 
specification according to 
the national DPS standard

• Implies inclusion of data 
quality requirements
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Statistics www.geonorge.no
Implementation in NO
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Possible reasons for low score?

• In spite of being digital information, common use include human 
interpretation

– Information in the datasets not used for digital decisions

– Digital quality information not really needed ??

• Are there any differences in DQ requirements for “professional data 
maintenance” compared to “end user use”?

• Main source for DPS  is documenting existing data. Another 
situation when producing new data?

Implementation in NO
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DQ status in two selected cases

• Transport network data

• Areal plans

• Method (for both): 

– Reading specifications searching data quality statements and 

requirements and hopefully data quality measures.

Case Introduction
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Transport network data

• High demand for data for vehicle/driver support

• Human drivers are being replaced by robots

– Digital decisions needed

• Need for re-thinking the need for digital validation and 

evaluation of data?

Case 1: Transport
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INSPIRE Transport Networks

Case 1: Transport
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INSPIRE Transport Network

Case 1: Transport
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Case 1: Transport
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Areal plan and constraints

Source fig 6 and fig 7: 

Case 2: Areal Plan
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Further work: User needs investigation

• What kind of data quality information are needed?

• Need for levels of DQ:

– For professionals / data owners

– For others

– For automated use, e.g. in driver supporting systems

Conclusions
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Further work: Support for digital decisions
• Model-driven architecture imply conceptual UML-models can be transformed to executable 

platform (e.g. XML/GML)
– Information structure validation solved

• Also needed:
– Geometry validation  (closed solids, closed rings, connected curves,….)

– Logical consistency validation needed (inside, not overlap,…)

– Product spec info, e.g.
• Spatial Reference Systems, DQ requirement/tolerances

• The needed solution for validation: All the above 

– implemented in one single tool, 

– with an understandable/useable output 

– output both for humans and robots

• Furtner needs: 
– Digitalization of processes and process requirements

Conclusions
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Further work: Extended DQ framework

• Connection between conceptual schema and DQMeasure
especially for Logical Consistency

– A conceptual schema constraint for e.g. inside will be absolute

– A DQMeasure requiring “inside” will open for conformance 
levels/tolerances, e.g. 5% in error

• Conceptual schema constraints (CSC) must be possible to 
validate

– DQM include computational procedures

– Using references to DQM when defining CSC will help this

Conclusions
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Data Quality  
incl DQM and report templateMetadata Product specification

Needed extensions to the DQM template

Dataset Case 2 Parent filter 

Case 2 Child filter

Case 1 Filter

DQ 
RequirementsDQ Report

Conclusions
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Summing up
1. Lots of energy have been used defining data quality framework

2. Not fully implemented, and possibly not really needed for everybody? 

3. Automated use of data will require automated validation
– Then the established DQ framework effort will be needed

4. Need for further development of 
– The DQ framework, included user needs for DQ

– Automated data validation

– Support for digital decisions

5. Short term: Need for authoritative GML Validation tool!!
– Anybody volunteering for participation? For funding?



Norwegian University of Science and Technology 26

Thank you!

• Associate Professor Erling Onstein

– erling.onstein@ntnu.no

• PhD-candidate Knut Jetlund

– knut.jetlund@stud.ntnu.no

mailto:erling.onstein@ntnu.no
mailto:knut.jetlund@stud.ntnu.no

