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Introduction

• Présentation du projet

• Contrôle des levés : contrôle qualité et spécifications 
ISO

Normes pour les levés à Abu Dhabi (2014)

• FGDC

• US Army Corps of Engineers

Autres exemples

Agenda
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Introduction

• Présentation et commentaire sur les normes 
concernant les levés, existantes ou proposées

• Avec un intérêt particulier pour le projet ”Abu Dhabi 
Land Survey Act Standards and Specifications” de 
2014

Objectifs
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Abu Dhabi LSA : Project Goals and Objectives

Unifying survey standards and 
specifications of Abu Dhabi Emirate

Organizing the licensing and registration 
of the surveyors and survey companies

Why? To ensure that

all surveys executed

on behalf of 
municipalities or

submitted to 
municipalities

are carried out by skilled 
and competent

surveyors companies

using and applying

Municipal Spatial 
Reference System

Positioning 
Infrastructures

Standards and 
Guidelines
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Existing standards global inventory

• ISO 19000 Geographic information

• ISO 17000 and 12000 Optics and optical instruments

• ISO  2800 Sampling procedures

ISO standards

• IHO standards  (Dictionary, Manual of Hydrography, Standards)

• IOC Manual on Sea Level Measurement and Interpretation , Volume IV

• ICAO Catalog of ICAO publication

• UNESCO Procedure for the application of article 247 of the UNCLOS - United Nation Convention 

on the Law of the Sea by the Intergovernmental Oceanographic Commission of UNESCO

Marine standards

• US Army Corps of Engineers standards

• UK-RICS standards and Guidelines

• UK-TSA (The Survey Association) Guidance notes and guides

• USA NOAA standards

• USA FGDC standards Federal Geographic Data Committee

• Australia & New Zealand ICSM Standards and guidelines

• OGC standards

Others
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95% confidence interval for Municipal surveys

Type of survey
95% confidence interval

Horizontal (2d)

95% confidence interval

Vertical (1d)

Demarcation surveys 7 cm 10 cm

Route surveys 10 cm 3 cm

Geodetic leveling

Benchmarks
--------

GCP 

densification/maintenance
5 cm 6 cm

CORS densification 2.5 cm 3 cm
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QUALITY CONTROL
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Definitions : Quality assurance

• a way of preventing mistakes or defects in manufactured products

• a way to avoid problems when delivering solutions or services to 
customers

• applied to products in pre-production to verify what will be made 
meets specifications and requirements

• applied during production

Quality assurance (quality check)

• "Fit for purpose", the product should be suitable for the intended 
purpose

• "Right first time", mistakes should be eliminated

• to avoid, or at least minimize, issues which lead to the defect(s)

Two principles included in Quality Assurance
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Definitions : Quality control

• a process used to ensure a certain level of quality in a product or service

• involves thoroughly examining and testing quality of products or results of services

• To ensure that products or services provided meet specific requirements and characteristics

Quality control

• typically have a team of workers for testing a certain number of products or observing services 
being done

Companies that engage in quality control

Products or services that are examined usually are chosen at random

• to identify products or services that do not meet a company's specified standards of quality

The goal of the quality control team

• stop production or service until the problem has been corrected

If a problem is identified
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Data Quality-ISO 19157:2013

1. Completeness

2. Logical consistency

3. Positional accuracy

4. Temporal accuracy

5. Thematic accuracy

6. Usability

The ISO 19157:2013  defines taxonomy of the various kinds of differences between dataset and 
universe of discourse that are usually measured. 
•How to identify whether these elements apply to one given dataset, 
•How to create additional elements and sub-elements, and 
•How to perform the reporting of quality assessment.
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RTK Quality control : ISO19157 (1)

• (Geographic information — Data quality)

• A subset of RTK measurements must be compared to « true positions »

• To simulate true positions, we choose to measure again with a technique 
twice as accurate (a compromise between cost and accuracy)

In the framework of ISO/CD  n°19157

Static GNSS post-processing required

• Residual = difference between RTK position and “true” position

• Standard deviation (estimated) :

• If test fails, the data set is not validated

Standard deviations of residuals to be tested
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RTK Quality control : ISO19157 (2)

ISO table allows to determine size of sample to be checked
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RTK Quality control : ISO19157 (3)

The dataset is not 
good enough

(i.e. can be 
rejected with 95% 

significance)

if the estimated 
standard 

deviation divided 
by the F-value

(taken from Table 
F.4)

is higher than the 
Acceptance 

Quality Limit 
(AQL) at the 

standard 
confidence level
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ISO19157 definitions

Accuracy

• Closeness of agreement between test result or measurement result and the true value

Geographic data

• Data with reference to a location relative to the Earth

Completeness

• The presence or absence of features, their attributes and relationships

• Commission = excess data in dataset

• Omission = data absent from dataset

Positional accuracy

• The accuracy of the position within a spatial reference system

• Absolute (external) accuracy = closeness of coordinates values to values accepted as or being true (for instance using a 
technique/method twice as accurate)

Confidence

• Trustworthiness of a data quality result

Sample

• Size of the sample but also how well it represents the state of the data are crucial
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ISO19157 example of application

Population = 256 Geodetic points 

Sample size (n) = 15 From table “Statistical numbers for testing standard deviation. 95% significance level”

√F = 1.30 From table “Statistical numbers for testing standard deviation. 95% significance level”

(AQL) σ = 0.020 From quality specification (standard confidence level)

(sample) s = 0.032 From root mean square error of planimetry computation (standard confidence level)

Is s > σ . √F  ?

• Yes, since 0.032>0.026

The conclusion is that dataset is not good enough and 
shall be rejected
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Conclusion : what to remember

Quality control

•True positions for a sample must 
be approximated using a more 
accurate method

•Two statistical testing methods 
available : ISO and French decree
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Autres exemples de normes et spécifications
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Autres exemples : FGDC

• Geospatial Positioning Accuracy Standards - Part 2: Standards for 
Geodetic Networks (FGDC-STD-007.2-1998)

• Le concept d’exactitude (accuracy) remplace progressivement 
celui d’erreur de fermeture (misclosure) utilisé auparavant

Norme FGDC (Federal Geographic Data Committee)
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Autres exemples : US Army Corps (1)

Assurance qualité

• La démarche mise en avant est l’assurance 
qualité plutôt que le contrôle qualité
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Autres exemples : US Army Corps (2)
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Autres exemples : US Army Corps (3)
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Autres exemples : US Army Corps (4)
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Autres exemples : US Army Corps (5)


