FIG Commission 5 — Positioning and Measurement

Work Plan 2011-2014

1. Title
Positioning and Measurement
2. Terms of Reference

= The science of measurement (instrumentation, metbgy and guidelines)

= The acquisition of accurate and reliable survew dalated to the position, size and shape
of natural and artificial features of the earth aisdenvironment and including variation
with time.

3. Mission statement

The mission of Commission 5 is to:

= focus on modern technologies, technical developsnamdl assist surveyors, engineers and
GIS/LIS professionals through guidelines and recemaations, to choose and utilise
those methods, technologies and instruments thatnaost appropriate to different
applications.

= facilitate and follow technical developments thrbugollaboration with other FIG
Commissions and other international organisatipasticipation in appropriate meetings;
and the preparation of appropriate publications.

» foster and support research and development anulilate new ideas in the fields of
expertise represented within the commission.

» formulate and formalise collaboration with manufmets on the improvement of
instrumentation and associated software.

» FIG Events - present and promote the work of then@gssion and its working groups on
an on-going basis at FIG Working Weeks, FIG Redi@mnferences and other relevant
technical meetings and in appropriate FIG and atietia.

4. General

This work plan covers the development, use andyiaten of technologies for positioning
and measurement and the associated standardidagistnpractice and fundamental reference
frame issues. Many of the issues are global inreaind Commission 5, along with many
other associations, are well suited to tackle #@hrological challenges that we face. FIG
Council has also requested the Commission 5 toaratg with the United Nations agencies
to address global problems such as sustainabldogerent and humanitarian needs, where
disciplines covered by Commission 5 are at thethafadelivering solutions for the spatial
aspects of these important global problems. Speadtivities aimed at developing countries
include examination of Low Cost Surveying Technasgassistance with implementation of
modern Geodetic Reference Frames and associatedstmicture and contribution to
appropriate Continuing Professional Developmengmmmes.
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In addition to the specific activities above, Corasmn 5 will support and contribute to FIG
Task Forces and Networks, especially to the Staisddetwork.

5. Working Groups

Working Group 5.1 — Standards, Quality Assurance ad Calibration

Policy Issues
» Influence the development of standards affectingsitmming and measurement

instruments and methods, in collaboration with W& Standards Network and through
participation in the relevant technical committd€€s) of the International Standards
Organisation (ISO) and other appropriate bodies.
= Acceptance controls, quality assurance and cextiin and their impact on the surveying
profession.
Testing and calibration of measuring instruments.
Assist other Commission Working Groups to implentandards from TC 172/SC 6 and
ISO TC211 as appropriate.

Chair
David Martin (France), e-maitlavid.martin@esrf.fr

Specific project(s)

= Develop a summary guide on instrument testing Walg the principles laid out in the

ISO standards related to Optics and optical instnts— Field procedures for testing

geodetic and surveying instruments.

Present and promote the use of standards and ipasléb the surveying community.

Establish guidelines and recommendations for insgnts taking into account latest

development in surveying technology.

= Promote guidelines and recommendations based ornStBeGuide to Uncertainty of
Measurements (GUM) and its supplements.

» Review Standards coming from ISO TC211 for releeano Positioning and
Measurement.

Workshop(s)

= Participation in FIG Working Weeks and other maj@mmmission events (see events
section below) with dedicated technical sessionkdarworkshops as appropriate.

Publication(s)

= Summary guide on instrument testing following thengples laid out in the ISO
standards related to Optics and optical instrumefhigld procedures for testing geodetic
and surveying instruments.

Timetable

» Draft publications will be presented at FIG Workigeks during the term of this plan
and according to a timetable to be developed by\being Group Chair.

» Realising tutorials and workshops on topics of riegé and related questions during the
whole period
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Facilitating special sessions in FIG events (FIG@ess, FIG Working Weeks, and FIG
Regional Conference) as well as other special ewghén appropriate.

Working group final report and outcomes will be gaeted at dedicated session, FIG
Congress, 2014.

Beneficiaries

FIG member associations, manufacturers and usessirgey equipment, governments,
standardisation organisations, decision makers, @d%elopers and users, surveying
businesses, individual surveyors.

Working Group 5.2 — Reference Frames

Policy issues
| |

Work to bring together all organisations involveddiefining or using reference frames to
develop common approaches and avoid duplicatiooh $uganisations include FIG, the
International Association of Geodesy (IAG), ISOouypws of national mapping agencies,
other influential national agencies (such as the &partment of Defence’s National
Geospatial-Intelligence Agency (NGA), which is respible for WGS84.) and alliances
of commercial organisations (such as Open GIS Gtineoand the European Petroleum
Survey Group).

Continue the existing co-operation with IAG on fRegional Reference Frame Projects
such as AFREF, APREF, EUREF, NAREF, and SIRGAS.

Consider options for the development and implentemtaof 4-dimensional datums that
incorporate the effects plate tectonic and regiefffaicts such as those due to earthquakes
or local effects such as landslides.

Provide background technical information on relévessues written in a way that is
accessible to the surveying practitioners.

Develop an inventory of approaches to referencendrassues in different countries
(including transformation methodologies) that isessible to surveying practitioners.
Examine how surveying practitioners can access rédference frame, through less
emphasis on networks of ground monuments and nmoghasis on Global Navigation
Satellite Systems (GNSS) base stations.

Provide information on the maintenance of CORS pétw/to ensure long-term stability
Liaise with Commission 4 to review, revise and updaFIG Publication 37, Vertical
Reference Surface for Hydrography

Chair

Graeme Blick (New Zealand), e-maiblick@linz.govt.nz

Specific project(s)

Initiate, contribute and facilitate meeting(s) df @ganisations involved in defining or
using (regional) reference frames to develop comapproaches and avoid duplication.
Continue development of Technical Fact Sheets bhnegfly explain basic concepts,
practical applications and issues and which suns®dhe activities of organisations with
specific responsibilities in the field.

Ensure terminology used in above publications aonféo and give substance to the
relevant Standards coming from ISO TC211.

Begin a forum to discuss the implementation ofMeafisional datums.

FIG

34" General Assembly 3/10

Marrakech, Morocco, 18-22 May 2011

FIG

Commission 5 — Work Plan 2011-2014



= Ensure that the working group web page is updatedaacessible.

=  Workshop(s)
= Participation in FIG Working Weeks, FIG Regional ni&rence and other major

Commission events (see events section below) watticdted technical sessions and/or
workshops as appropriate.

» Realising tutorials and workshops on topics of riegé and related questions during the
whole period.

» Facilitating Special Sessions on FIG events liké Elongress, FIG Working Weeks, and
FIG Regional Conference as well as on additionacisp events like ICG meetings as
well as IAG-symposium.

Publication(s)

= Maintaining and developing the Web page

» FIG Working Weeks will include technical papers gpecific issues and presented by
Working Group members and other invited experts.

» Technical Fact Sheets as outlined above.

Timetable

= Draft publications will be presented at FIG Workigeks during the term of this plan
and according to a timetable to be developed by\tbeking Group Chairs.

=  Working group final report and outcomes will be gmeted at dedicated session, FIG
Congress, 2014.

Working Group 5.3 — Geodetic and Positioning Infragructure

Policy issues
Examine the positioning services using CORS.

Examine various positioning techniques using GNSS

Examine existing automated positioning software\W&/W

Real time networks

GNSS products and advancements

Provide FIG input during planning and implementatghases associated with programs
of GPS Modernisation and GNSS Development.

0O

hair
Neil D. Weston (USA), e-mailNeil.D.Weston@noaa.gov

Specific project(s)

»= Report on the development, possibilities and litiates of new technologies (e.g. via web
pages) for surveyors regarding GNSS infrastrucamce Positioning techniques.

» Prepare guidelines for practitioners on making ltest use of systems to achieve the
results required for particular applications.

» Realising tutorials and workshops on topics of regé and related GNSS positioning
techniques.

» Facilitating Special Sessions in FIG Events (FIG@ess, FIG Working Weeks, and FIG
Regional Conferences) as well as other specialtewvemen appropriate.

= Develop FIG input to GPS Modernisation and GNSSdlgyment.
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*» Provide a yearly summary on milestones achievett vagard to GNSS infrastructure
(constellations, signals etc.).

= Collaborate with other Commissions and other irggomal organisations (including IAG
and ISPRS) and with equipment, software and seproeders.

= Continue commitment to relevant inter-disciplinaeyents including the series of
Symposia on Machine Guidance and Control (joinbu&G and ISPRS).

Workshop(s)

= Participation in FIG Working Weeks and other maj@mmmission events (see events
section below) with dedicated technical sessiomnkdarworkshops as appropriate.

Publication(s)

Guidelines on making the best use of emerging syste

= Guidelines for practitioners on making the best ofesystems to achieve the results
required for particular applications.

= Yearly summary on milestones achieved with regaacd GNSS infrastructure
(constellations, signals etc.).

Timetable

= Draft publications will be presented at FIG Workigeks during the term of this plan
and according to a timetable to be developed by\tbeking Group Chair.

=  Working group final report and outcomes will be gmeted at dedicated session, FIG
Congress, 2014.

Beneficiaries

» FIG member associations, manufacturers and usessirgey equipment, governments,
standardization organizations, decision makers, @d8elopers and users, surveying
businesses, individual surveyors.

Working Group 5.4 — Kinematic Measurements

Policy issues
= Bring to together practitioners, instrument mantifees and scientists that deal with

kinematic measurements
» Maintaining contact with instrument and sensor nfiactures to provide state-of-the-art
information to the users
Co-operation with Commission 6 WG “Machine Guidaaoe Control”
Co-operation with study groups IC-SG2 and IC-SG3hef Inter-commission Committee on
Theory (ICCT) of the International Association cé@lesy

Chair
Volker Schwieger (Germany), e-matblker.schwieger@iagb.uni-stuttgart.de

Specific project(s)
= Publications (e.g. via web) and a special issuewell-known scientific journal about the
following topics:
1. Kinematic aspects of geodetic instruments likeltstations and GNSS receivers as
well as with typical kinematic sensors like indrtizeasurement units, odometers, etc.
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2. Time issues like synchronisation and dead time.
3. Integration of different sensors to Multi-Sensosteyns.
4. Quality of integrated kinematic measurements

Workshops
= Realising tutorials and workshops on interestingdeelated questions during the whole

period.

= Facilitating Special Sessions on FIG events liké Elongress, FIG Working Weeks, and
FIG Regional Conference

= Facilitating on additional special events, e.g. Moblapping Technology Symposium,
Krakow, Poland, 20111st International Workshop on the Quality of Geodetios€rvation
and Monitoring Systems, Munich, Germany, 20did 3rd International Conference on
Machine Guidance and Control in Stuttgart, Germay,2.

Publications

= Technical papers at Working Weeks, Regional Confeeand Commission 5 symposia
and workshops

= Providing technical background information (e.ga web pages) for surveyors dealing
with kinematic tasks and applications during theolghperiod.

= Providing a Special Issue of a well-known scieatjurnal e.g. the Journal of Applied
Geodesy in 2013/14

Timetable
=  Working group final report and outcomes will be gaeted at dedicated session, FIG
Congress 2014.

Beneficiaries
» FIG member associations, manufacturers and usexgreéy equipment, decision makers,
surveying businesses, individual surveyors, sesti

Working Group 5.5 — Ubiquitous Positioning (Joint Working Group with Commission 6)

Policy issues
This group, which is a joint working group betweBlG and IAG, will focus on the

development of shared resources that extend ouerstashding of the theory, tools and

technologies applicable to the development of ubogg positioning systems. It has a major

focus on;

» Performance characterization of positioning senaastechnologies that can play a role
in the development of ubiquitous positioning sysem

» Theoretical and practical evaluation of currentodathms for measurement integration
within ubiquitous positioning systems.

» The development of new measurement integrationritthgos based around innovative
modeling techniques in other research domains siscimachine learning and genetic
algorithms, spatial cognition etc.

= Establishing links between the outcomes of this W@ other IAG and FIG WGs (across
the whole period)

= Generating formal parameters that describe theopednce of current and emerging
positioning technologies that can inform FIG an&GlAdembers.
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Co-Chairs
Allison Kealy (Australia), FIG, e-maila.kealy@unimelb.edu.aand Guenther Retscher
(Austria), IAG, emailguenther.retscher@tuwien.ac.at

Workshops
To be held in conjunction with Mobile Mapping Tecthogies (MMT) Symposium, Krakow,

Poland 2011

Further activities:

= Participation in FIG Working Weeks and other maj@mmmission events (see events
section below) with dedicated technical sessiomnkarworkshops as appropriate.

= Several papers submitted by working group partidipado FIG meeting in Morocco,
2011.

= Several papers to be submitted by working groufigigants to MMT, Poland, 2011.

= New algorithms for dynamic modeling and data fusioreal-time underway.

= Website for sharing code and data to be established

Publications

= Technical Papers at Working Weeks, Regional Confereand Commission 5 Symposia
and Workshops

= Reporting on the performance characteristics ofoad range of MEMS inertial sensors
derived from extensive practical testing and beratking. (2011-2012)

= Reporting on performance characterization of pasitig technologies the development,
possibilities and limitations of new technologiéscross the whole period)

= Establishing components of an open source platflannresearchers to rapidly deploy
sensors as well as evaluate and develop integralgmmithms. (across the whole period)

= Developing and report on taxonomy for users of uibagis positioning systems that
shows the performance capabilities of sensors yoidal applications. (across the whole
period)

Timetable
= Working group final report and outcomes will be gaeted at dedicated session, FIG
Congress, 2014.

Joint Study Group 6.2.2 on Laser Scanning jointly vith Commission 6 (Commission 6
has lead and work plan is described in Commissiaoik plan)

6. Co-operation with Other Commissions and organisatios

=  Study Group 6.2.2 — Laser Scanning (Commissions@lina lead)
=  Working Group 5.5 — Ubiquitous Positioning Systgl@emmission 5 has lead)

Commission 5 will collaborate with Commission 4réwiew and revise (where required) FIG
Publication 37, Vertical Reference Surface for Hygtaphy.

Commission 5 will also collaborate with other FIGrimissions as appropriate.
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7. Co-operation with United Nation Organisations, Sistr Associations and other
Partners

Commission 5 is the lead Commission for the Memduam of Understanding between FIG
and the United Nations Office for Outer Space AHafUN-OOSA). ICG (International

Committee on GNSS) will be the focus of cooperatieéivities from 2011 to 2014. FIG is
co-chairing the Task Force on Geodetic Referenstefis together with IAG and IGS.

Commission 5 is also committed to cooperation vwsibter associations, especially the
International Association of Geodesy (IAG) with whi FIG has a Memorandum of
Understanding. Commission 5 has also specificdraisiterest with the International Society
for Photogrammetry and Remote Sensing (ISPRS) hedPermanent Committee on GIS
Infrastructure Asia Pacific (PCGIAP). The Commissi® Steering Committee will ensure
that Working Group activities and Commission 5 dsefnrther these goals of cooperation
with sister associations. For example Commissi@mé@eavour to assist with projects, create
publications and facilitate events that are agreda IAG on topics such as:

» AFREF - African Reference Frame

APREF - Asia Pacific Reference Frame

Reference systems/ frames,

GNSS CORS and the use of IGS products

Mobile Mapping Technology

Optical 3-D Measurement Techniques

Deformation Measurement

Ubiquitous Positioning (together with FIG Commissi)

Vertical Reference Systems

Commission 5 is also committed to the Cooperatigne@ment with the US based Institute of
Navigation (ION) and will undertake activities agre@ed with ION, especially in relation to
GNSS.

8. Commission Officers

Commission Chair

Mikael Lilje

Manager Geodetic Research Division
Lantmateriet

SE-801 82 Gavle

SWEDEN

Tel. + 46 26 63 37 42

Mobile: +46 70 208 95 71

Fax + 46 26 61 06 76

E-mail: mikael.liljle@Im.se

Vice Chair of Administration

Rob Sarib

Manager Survey Services — Darwin

Land Information — Office of the Surveyor General
Dept. Lands and Planning
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GPO Box 1680

Darwin

Northern Territory 0801
AUSTRALIA

Tel. + 61 8 8995 5360

Fax + 61 8 8995 5365

E-mail: robert.sarib@nt.gov.au

Chair of Working Group 5.1
David Martin

Alignment and Geodesy Group
ESRF

6 rue Jules Horowitz
BP220

38043 Grenoble Cedex
FRANCE

Tel. + 334 76 88 22 45
Fax + 334 76 88 23 13
E-mail: david.martin@esrf.fr

Chair of Working Group 5.2
Graeme Blick

Land Information New Zealand
Private Box 5501

Wellington 6145

NEW ZEALAND

Tel. + 64 4 4983833

Fax + 64 4 4983837

Email: gblick@linz.govt.nz

Chair of Working Group 5.3
Dr. Neil Weston

Chief — Spatial Reference System Division
National Oceanic& Atmospheric Administration

SSMC3, Sta. 8813

1315 East-West Highway

Silver Spring, MD 20910

USA

Tel. + 1 (301) 713-3191 ext. 103
Fax + 1 (301) 713-4324

E-mail: Neil.D.Weston@noaa.gov

Chair of Working Group 5.4

Prof. Volker Schwieger
University Stuttgart

Institute of Engineering Geodesy
Geschwister-Scholl-Strasse 24D
D-70174 Stuttgart
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GERMANY

Tel. + 49 711 685 84040

Fax + 49 711 685 84044

E-mail: volker.schwieger@iagb.uni-stuttgart.de

Chair of Working Group 5.5

Dr. Allison Kealy

Graduate Coordinator (Masters of Geomatic Enginggri
Department of Geomatics

The University of Melbourne

Victoria 3010

AUSTRALIA

Tel + 61 3 8344 6804

Fax + 61 3 9347 2916

Email akealy@unimelb.edu.au

Mikael Lilje
Chair, FIG Commission 5
www.fig.net/commission5

January 2011
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