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What is the user really interested in?
Technical aspects such as:
• Quality of materials.
• Systems reliability.
• Types of metal alloys.
• Manufacturing and assembly 

tolerances.
• etc.

Applied aspects such as:
• Real consumption,
• Maintenance cost
• Security 
• Trunk volume 
• etc.

Introduction



GI IC/ TEP 164

Francisco Javier Ariza López / GiiC / June 26. June 29, 2022. Porto (Portugal)

Functional Quality:
A Use-case Oriented Data Quality Evaluation

A car is driven on public roads, in real 
situation. Cars are fitted with a portable 
emission measuring system and are driven 
for a maximum of 2 hours traveling up to 
60 km/h in urban conditions; up to 90 km/h 
in rural conditions; and 145 km/h, in 
motorway conditions, at temperatures 
between – 7 ° C and 35 ° C, and at an 
altitude of up to 1300 m.

Introduction
The New European Driving Cycle (NEDC)  was designed in 
1997 to assess the emission levels of car engines and fuel 
economy in passenger cars.  The NEDC, which is supposed to 
represent the typical usage of a car in Europe. It consists of 
four repeated ECE-15 urban driving cycles (UDC) and one 
Extra-Urban driving cycle (EUDC). 

The WLTP (World harmonized Light-duty vehicles Test 
Procedure) (2015) is a global harmonized standard for 
determining the levels of pollutants, CO2 emissions and fuel 
consumption of traditional and hybrid cars, as well as the range 
of fully electric vehicles. The new WLTP procedure relies on 
the new driving cycles to measure mean fuel consumption.
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Introduction

https://www.wltpfacts.eu/wltp-discrepancy-laboratory-road-performance-cars/

The same is 
valid for 

geospatial 
data quality
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The concept

Internal 
quality

Data-
centric
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• A use case is a methodology used to identify, clarify and organize system 
requirements.

• A use case is a written description of how users will perform tasks. It outlines, from a 
user's point of view, a system's behavior as it responds to a request. Each use case is 
represented as a sequence of simple steps, beginning with a user's goal and ending 
when that goal is fulfilled.

What is a use case

https://en.wikipedia.org/wiki/Use_case
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• Smith (2005). Presents five use cases: glacial geomorphological mapping, search for 
blandings, winter snow accumulation, soil erosion estimation and river 
characterization.

• The RISE project (Brönner, 2007). Includes several use cases related to hydrology but 
only one elevation use case scenario. In this case, it is focused on the comparison of a 
real drainage network with a theoretical one. 

• Inspire (2013). There is a technical guideline with data specifications on elevation 
where specific use cases of DEMs appear. These are high level use cases that cover 
only four specific scopes: two of the use cases are related to hydrological applications 
(Flood mapping and Maintenance of fairways), while the third use case is the 
application of elevation data as input for other data production (Orthoimagery
production); the last use case (elevation mapping) is focused on the generation of 
DEMs, so that is not a proper application of DEMs.

Use cases and algorithms

Use cases are not a new idea
Linking use cases and algorithms is new
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Use cases and algorithms

https://ijsdir.sadl.kuleuven.be/index.php/ijsdir/article/view/469

DEMs: An Approach to Users and Uses from the Quality 
Perspective. International Journal of Spatial Data Infrastructures 
Research Vol 13 (2018) 
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Example
Use case name Determination of a hydrographic basin.

Abstract The user wishes to generate a river basin or set of sub-basins from
a DEM data set and a specific algorithm.

Algorithm {Single flow direction / multiple flow direction / Triangular form-
based multiple flow / …}

Use The result of the processing is a polygonal enclosure(s) that is(are)
used to establish areas of interest for further analysis.

Requirements Fidelity of the results:
• 2D Positional accuracy of boundaries.
• Accuracy of area estimation.
• Level of area overlay.
• …
• Etc.

Key Performance Indexes (KPIs) from a 
“fitness for use” perspective 
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Example

Facts Measures Results
2D Positional 

accuracy of 
boundaries

Buffer width (95%) (m) 40

Accuracy of 
area estimation 

Bias in the area estimation (ha) 0,099
Standard deviation (ha) 2,290

Level of area 
overlay

Mean overlay agreement (%) 95,54
Standard deviation of the mean
overlay agreement (%)

0,033
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Future steps
• Consult users to identify as many use cases as possible.

Please, send your use case suggestions to this email: 

fjariza@ujaen.es

• Consult users to define use cases in the best way.

• Consult users to establish the most appropriate requirements

and measures (key performance indexes) for each use case.

Please, help us in this survey:
https://docs.google.com/forms/d/1HpXeiSD4-gfKahHOCfWibqWu_7S0N2Z09e5yTsteIko

• Analyze the possibility of generating a single index from the

suggested measures to evaluate all requirements.

https://docs.google.com/forms/d/1HpXeiSD4-gfKahHOCfWibqWu_7S0N2Z09e5yTsteIko
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Conclusion
• The main contribution of this work is conceptual: The need of a new level of quality

assessment (functional quality) has been justified.

• This new level of evaluation is intermediate between quality, as it is currently

understood and materialized by producers, and quality in the sense of “fitness for

use”.

• Functional quality links geospatial data with its processes, so it offers a way that is

much closer to users and can help producers to be more attentive to user’s needs.

• We request the help of users of DEM data to be able to move forward well oriented

to propose this type of quality report.

• In the near future we will continue to develop complete illustrative examples and

show the advantages of the use of the functional quality.
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