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Data quality from a
producer’s perspective

Dolors Barrot & Maria Pla
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» Context

» Quality information
= Collected data
= Examples

= Management
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Context The organization

Institut Cartografic i Geologic de Catalunya (ICGC)

Catalan Geoinformation Agency and reference public service for the
application of geo-scientific knowledge (Government of Catalonia).

Aim: Deliver to users valued geographic and geological information
and services . [free]

Creation: 2014

Merger of 2 Orgs.: ICC (1982) + IGC (2005)
Employees: 274 (April 2017)
Location: Barcelona, Tremp

Institutional and commercial activities

Multidisciplinary knowledge fields
Geodesy, Geomatics, Cartography, SDI, Geology, Geophysics
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» Vector data

= Topographic databases

1: 25000 (ISO 2009) |
1:5000 (ISO 2006) | -
1: 1000
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Context Key products (ll)

Vector data

Thematic databases

Street & Address database

Raster data

Orthoimagery (2012)

HES

DNV BUSINESS ASSURANCE
MANAGEMENT SYSTEM CERTIFICATE




Quality information

Information collected to have a better knowledge of

Data product Production

process
DIStr'Ibuuon Users’ feedback
services

— J 77/

Management



Data product Conformity to specifications

Topographic database (1)

Control by design : 0 errors

Domain consistency

Full control on feature catalogue: feature classes, authorized attribute combination, attributes domain,
geometries, ...

Conceptual consistency

Data capture with tools designed to ensure the minimum sizes and minimum distances between elements

Semi-automatic controls to warranty the logical consistency rules

Topological and conceptual consistency: false positives and, occasionally some error
Full control of topological rules and altimetry consistency between elements

A registry is created for each false positives and error



Geometria NULL/invalida
TIPUS de geometria no pemés
N. punts incomecte

Coheréncia geometria/atribut

icie 02 vida - metadades

H no constant (6 0) o mdltiple de X
Hidrografia no descendent
Elements fora de rang

Punts amb Z escapada

Nusos, ziga-zagues, ...

efencCia CoLe:

Desconnexions:
@ Totes les capes

() Capes seleccionades




|E& Fevisades_264]

] H] <] SRS r|{3|e| a|@:|o|

130_cx Marge vial -REVISADA- | [Revisada (3] | marge de vial; esplanada (TOL(m): x0v=1
~/ Marge de vial (L = 86.28 m) Modificada c| Z=3)
no revestit / cami / trencament del pendent / NanisadaoJ

xmm Y-4657229.7400, Z:373.3400
K:468453 6500, Y-4657230.7600, Z:373.5000

| | A MVILD:

M= il e

- PolylineGeometry (TRAM)(3)
L. X:468456.8300, Y:4657232.5100, Z:374.2200
L. X:468454.1200, Y:4657232.3100, Z:374.0500
.. }:468452 7500, Y:4657232.2100, Z:374.0200

Bl PolyineGeometry (TRAM()
X:464313.1600, Y.4566973.4800, Z:464.2900
- X:4B43132.2000, Y-4666976 2300, Z:464 3000
X:464313.4900, Y.4566978.3800, Z:464.3100

= PolyineGeometry (TRAMN3)
- X:464310.5800, Y:4666979.6700. Z:461.1200
b X:464312.1500, Y:4666978.2800, Z:461.1600

X:464312.4200, Y.4666972.0400. Z:461.1700

Pl

Edicié: |[XYZ

Opeions
(E.-,m: pue [
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etry(2)
2200, Y:4658235.6600, Z:458.3500
4300, Y:4658235.1300, Z:458.4500

Plot border continuit

(=)- PolylineGeometry(2)

- X:464889 8000, Y:4658234 5100, Z:498.4300
- X:464888 9900, Y:4658234 1500, Z:498.4400
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Data product Conformity to specifications

Topographic database (Il)

Manual control: Visual inspection by sampling

Completeness and thematic accuracy

Around the 40% of the data is inspected in order to mark omissions, commissions and

misinterpretations. The correction of errors is decided taking into account the error
importance, the degree of complexity of the area, and the available resources.

The sample varies depending on the zone characteristics and the experience of the
operator.

Manual control: positional check

Horizontal and vertical accuracy:

Annually, a set of points coming from the field points database is measured in the updated
topographic data and a new global RMS is calculated.



Examples ;
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Resum mesures bt5m 2016b.xlsx
Resum mesures bt5m 2016b.xlsx

Conformity to specifications

» Topographic data

Quality Sampling | By Semi- Manual Non

design | automatic | controls | conformities
controls

Completeness 40% X Yes

eie! 100% X X No

consistency

Positional X Yes

accuracy

Thematic 40% X Yes

accuracy

Temporal quality X No
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Management

Internally

Refinement of production specifications
More accurate descriptions reducing ambiguities,

Harmonization criteria

Procedures refinement

Development of tools increasing the robustness of procedures

Operators’ training

Externally

Quality chapter in the data product specifications with measures and
conformance level.

Tests results reported in metadata



Data product Conformity to specifications

Thematic database (Street & Address database)

Control by design : 0 errors

Domain consistency

Full control on feature catalogue: feature classes, authorized attribute combination,
attributes domain, geometries, ...

Semi-automatic controls to warranty the logical consistency rules

Topological and conceptual consistency: false positives and some errors
Full control of topological and conceptual rules: connectivity, consistency of street names.

A registry is created for each false positives and errors.

Completeness by comparison with other sources
Full control against the Street catalogue of National Institute of Statistics

Some municipalities against the Municipal Census Population...)



Q) £_431423.mxd - ArcMap [=][E =]

File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows Help

Ot E& B x & - | 1370 v[;]%][:] gp.,i = 35 3 0% IﬁTﬂi
Editor = I Create Mew Feature L” LI 4 | | = mﬂ b T YA il s VZ 1:.1 =
CIR %4 B9 . Snapping-[O[@[ D[], L =AY e
T.abIeE)‘F (iontents 1 x m
88 9
= £ layers nng_J
= Trams_Munix llogaret
= <all other values> @
Id. Llogaret =
120 s

a- Control Dades

Processant el municipi 431423 en Actualitzacié Completa
municipi es passen TOTS els controls ( per totes les capes ) ...

Passos Control

Pas 7 : Control Repesques didentificadors { ID_VIA, BDID_TRAM , ID_ADRVIA, ID_ADREDI )
Si cal executa repesgues.

[ Executar ] [ Sortir ]

4 I 2

353631,924 4589658,168 Meters




Quality chapter of the specifications Metadata file

[ poalhtm x

« > C lG)ﬁIE:///E:/ZOlTOS_EumSDR/poaI‘htm 3] i?(l H

Base de dades municipal d’adreces de |
Catalunya - el Poal (251689)

Titol: Base de dades nunicipal d'adreces de Catalunya v1.1

Resum: La Base de dades municipal d'adreces de Catalunya conté. per a
cada municipi. el conjunt d'adreces de llocs on hi poden viure persones o
s'hi poden desenvolupar activitats. descrites mitjancant un parell de
coordenades representatives del lloc. en dues dimensions (2D), i uns
atributs que especifiquen la localitzacié i ruta d'acces. Aquest conjunt de.
dades correspon al municipi del Poal.

Propésit: En general, geolocalitzar per adrega persones, activitats, coses o
successos que ocorren en llocs on hi poden residir persones o on es poden

activitats i 1 aquestes adreces. Més

facilitar la localitzaci6 dels immobles aillats per part dels
serveis d'atencio al ciutada: proveir la informacio d'adreces del municipi als
sistemes d's 16 de I'administracid piblica (ay Diputacio.
Generalitat).

IS0 19115 - Metadades

Informacié de les metadades
Informacio de les dades

Informacio de la qualitat de les dades
Informacié de la representacié espacial
Informacié del sistema de referéncia
Informacio del contingut

. Generalitat « Informacié sobre la distribucié
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bdmacv11esp_01ca.pdf
bdmacv11esp_01ca.pdf
elPoal.htm
elPoal.htm

Data product Conformity to specifications

Orthoimages (I)

Semi-automatic controls to warranty the logical consistency rules
Radiometric rules: radiometric continuity, spectral quality (dynamic range, saturation)

Geometric rules: geometric continuity, pixel size, coverage

Semi-automatic and manual controls to check positional accuracy

By correlation of orthoimages with images of points coming from the field points database

Comparison with a more accurate dataset

Manual control: Visual inspection

Completeness and thematic accuracy

?
Full inspection in order to mark artefacts (omissions, commissio '

The marked errors are corrected according to their size and distr | &
resources. o



Examples

Continuity

Spectral quality

Artefacts




Color Patch
Fly Patch
Saturation

Blooming

No Data ;
Inside

Vegetation
Streching

Duplication

Serrated

Deformation

Seamline

Shadow




Management

Flight densification
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- Si densificacio




_ Efficiency of production flow
Data production

EDITION RESTITUTION TOPONYMY
- - 1 Data prelpara'tion |— ————————————————————————————————————————— -
PrOdUCt Conformlty i e | Change detection |— ——————————————————————— -
M0n|t0r the prOdUCtion R R e el - Restituton ———i———— — — ' —'—'—.—"
v
process —iT —I Altimetrical revision |
Ha/week at each process step "°-—‘— —l-—-—-—-—-—-—-—| ________________________
i > QC Restitution
Zones of grade of difficulty NO____ ___________________ -
Operators capability P
- —I Roads classilﬁcation & pk |'- ''''''''''''''''''' T T — -
Detect opportunities of N e N
improvement e | ' |
Updating strategy —oe] tna + O -
| .




Data production

Product conformity

Monitor the production
process

#item/time at each process
step

Software capabilities

Detect opportunities of
improvement

Bottlenecks

Efficiency of production flow

AERIALTRIANGULATION & IMAGE PROCESSING

| ORTHOIMAGES

P05C_1
Digital processing

h 4

PO5C_2
Edition

Si

Error?
No

P0O5C_3
Quality control

P0O5C_5
s=o Positional
evaluation

I

P0O5C_4
Product generation

v v
|— PO5C_7

Generalization

P05C_6 - File management

P08 — Validation of devices

v




Data distribution Set the SLA & its compliance

Monitor distribution and e e —
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Data distribution

File Edit View History Bookmarks Tools Help

Set the SLA & its compliance
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Users’ feedback Perceived quality

Specific users

Agreements with Institutional users

Street & Address database

Autonomous police consults 85,000 addresses per month and the average of failures is
around 40 which means a 0.05%

Webmaster

Complaints’ analysis
Non conformities
New requirements

No errors



Users’ feedback

Perceived quality

First term 2017

Production [Distribution |New

product [process services requirement

Map names 50
Street names 10
DTM

Topographic data 10

Orthoimages

Web services 1
File shared serv. 2
Geoservices 1

5 Name, placement

2
1 Compl_e_ten_ess,
classification
3 Avalilability
8 1 4 Avalilability, speed
Format
2 Speed
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Management

Complaints analysis

Number of complaints is not enough to evaluate the usability

Proactive measures

2015-2016 Call for technicians of the Departments of the Catalan Government

30 meetings with 8-10 users or potential users of the data provided by the ICGC to listened
to the problems using ICGC data, know their needs and present them ICGC products and
services.

2017 Call for technicians of GIS enterprises working for the Catalan administration



Thank you

Institut Cartografic i Geologic
de Catalunya

Parc de Montjuic,
E-08038 Barcelona

41°22°’12” N, 2°09'20” E (ETRS89)
@ www.icgc.cat
icgc@icgc.cat
w twitter.com/ICGCat
ki facebook.com/ICGCat

Tel. (+34) 93 567 15 00
Fax (+34) 93 567 15 67




