
FIG Commission 5 

Annual Open Meeting

12:15 – 13:15 Kundum Room, La Palm



Commission 4/5/6 Dinner

• Tuesday 21 May 2024 – from 19:00

• Restaurant: +233 Jazz Bar & Grill, Doctor Isert St, Accra

Sign up at Registration Desk (closes after 

this meeting)

Pay for your own meal and drinks.  Tips at 

your discretion

Shuttle Bus leaving La Palm @18:30

Shuttle Bus leaving +233 Jazz @22:00

Uber is another option (at your cost)



• Welcome

• FIG Commission 5 - Term 2023-2026

• News and Updates

• Open Discussion

Comm 5 – Open Meeting Outline

Please provide your contact information:

Accra, Ghana



FIG Commission 5 

Positioning and Measurement

2023-2026

Chair: Ryan Keenan, Australia

Vice-Chair of Administration: Kevin Ahlgren, USA

Working Group Chair Co-Chair

WG 5.1: Standards, Quality Assurance 

and Calibration 

David Martin, France

WG 5.2: 3D Reference Frames Nic Donnelly, New Zealand Chris Pearson, New Zealand

WG 5.3: Vertical Reference Frames David Avalos, Mexico

WG 5.4: GNSS Eldar Rubinov, Australia Safoora Zaminpardaz, 

Australia

WG 5.5: Multi-Sensor Systems (Joint w/ 

IAG / Com. 6)

Amir Khodabandeh, Australia

WG 5.6: Cost Effective Positioning Li Zhang, Germany David Mulindwa, Uganda

WG 5.7: Emerging Technologies for 

PNT

Allison Kealy, Australia Jelena Gabela, Austria



Working Group 5.1: Standards, Quality 
Assurance, and Calibration 

David Martin, Chair, WG 5.1 & FIG Standards Network
• Head of the Survey and Alignment Group at the
• European Synchrotron Radiation Facility (ESRF)

General
• Influence the development of standards affecting positioning and measurement 

instruments and methods, in collaboration with the FIG Standards Network and 
through participation in the relevant technical committees (TCs) of the 
International Standards Organisation (ISO) and other appropriate bodies

• Acceptance controls, quality assurance and certification and their impact on the 
surveying profession

• Testing and calibration of measuring instruments.

• Assist other Commission Working Groups to implement Standards from TC 
172/SC 6 and ISO TC211 as appropriate

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



Working Group 5.1: Standards, Quality 
Assurance, and Calibration

Projects
• Promote the Guide for the expression of Uncertainty in Measurements (GUM) in 

the surveying profession,
• Promote connection to ISO TC 172 SC6 and ISO TC211.

• FIG Standards Network Report can be found in the GA Agenda

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

https://fig.net/organisation/general_assembly/agendas_and_minutes/2024/agenda/app_16_2_Standards_Network_Report_GA2024.pdf


Working Group 5.2: 
3D Reference Frames

About WG 5.2:

• Encourage the adoption of modernized geodetic reference frames 
(dynamic and semi-dynamic datums) worldwide

• Encourage software providers to properly support dynamic and 
semi-dynamic datums

• Provide a forum for countries and other organizations involved in 
datum modernization to facilitate the exchange of ideas

• Contribute to the development of international standards on 
deformation models

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

Chair:

Nic Donnelly, New Zealand

Co Chair:

Chris Pearson, New Zealand



Working Group 5.2: 
3D Reference Frames

Projects
• Reference Frames in Practise (RFIP) seminar series – WW24 Accra (below)
• Contributed to OGC draft ‘Deformation Models and Geodetic Grids exchange 

standards’
• Contributed to future capacity building initiatives 
• Updating the Reference Frames In Practice manual (old FIG publication 64)
• LOC Chair of 2024 Survey and Spatial New Zealand conference

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

RFIP Workshop in Accra
– 22+ participants with 
support from UNOOSA-
ICG and Trimble



Working Group 5.3: 
Vertical Reference Frames

About WG 5.3:

• Inform FIG members on status 
of regional and global vertical 
reference frames, height 
systems and dynamics of the 
gravity field and geoid.

• Educate FIG members on 
practical aspects about the 
implementation of new 
geopotential datums (RFIP, …)

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

Chair:

David Avalos, Mexico

Projects:
• Develop a guideline to interpret and access the 

IHRF for local and national vertical control in 
connection with IAG, Commission 2.



Working Group 5.4: 
GNSS

About WG 5.4:

• Supporting GNSS applications in developing regions
• Explore cutting edge new tech such as LEO PNT, 5G, etc.

Publications
• Several papers will be published covering: 

– Multi-GNSS advances including best-practice examples
– Cost-effective high-precision positioning for mass-markets 

(together with WG 5.6)
FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

Chair:

Eldar Rubinov, Australia

Co Chair:

Safoora Zaminpardaz, Australia



Working Group 5.5 / IAG -
Multi-Sensor-Systems

A joint WG between FIG and International Association of Geodesy 
(IAG).  Focusing on the development of shared resources that extend 
our understanding of the theory, tools and technologies applicable to 
the development of multi sensor systems.Chair:

Amir Khodabandeh,

Australia

• Performance characterization of positioning sensors and technologies that can 
play a role in augmenting core GNSS capabilities

• Theoretical and practical evaluation of current algorithms for measurement 
integration within multi sensor systems.

• The development of new measurement integration algorithms based around 
innovative modeling techniques in other research domains such as machine 
learning and genetic algorithms, spatial cognition etc.

• Establishing links between the outcomes of this WG and other IAG and FIG 
WGs (across the whole period)

• Generating formal parameters that describe the performance of current and 
emerging positioning technologies that can inform FIG and IAG members.



Projects:

• International field experiments and workshops on a range of multi sensor 
systems and technologies.

• Evaluation of UAV capabilities and the increasing role of multi-sensor systems 
in UAV navigation.

• Investigate the role of vision-based measurements in improving the navigation 
performance of multi sensor systems.

• Development of shared resources to encourage rapid research and 
advancements internationally.

Workshops:

• Special Sessions at Working Weeks and Supporting Special international 
conferences and symposia including: Mobile Mapping Symposium, ION GNSS, 
IGNSS Australia, IPIN, etc.

Publications:

• A number of papers will be submitted to relevant conferences & technical 
journals.

Working Group 5.5 / IAG -
Multi-Sensor-Systems



Working Group 5.6: 
Cost Effective Positioning

About WG 5.6:

• Educate FIG member associations and individual surveyors on when 
to use which surveying instrument or evaluation software taking into 
account economic reasons

• Introduction of cost-effective tools (software and hardware) to make 
fit-for-purpose surveying systems more accessible in developing 
countries for sustainable development

• Support decision makers for establishing cost-effective positioning 
solutions

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

Chair:

Li Zhang, Germany

Co Chair:

David Mulindwa, Uganda



Working Group 5.6: 
Cost Effective Positioning

Projects:
• Developing guidelines for cost-effective use 

and design of survey solutions including costs 
for labour and investment

Workshops:
• FIG workshop with Commissions 3 and 7

Publication:
• FIG Publication and papers on Cost Effective 

surveying techniques

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



• The primary mission of WG5.7: Emerging 

Technologies for PNT* is to identify, assess, and 

integrate innovative technologies that have the 

potential to revolutionize precision navigation and 

timing systems. 

• By fostering collaboration and experimentation, the 

group aims to shape the future landscape of PNT 

with the infusion of emerging and disruptive 

technologies.

*[Joint Study Group with International Association of Geodesy (IAG)]

FIG Commission 5

Positioning and Measurement  

WG 5.7: Emerging Technologies for PNT

Activity Report: 2023-2024

Ref: Handheld Quantum Diamond Sensor

Abrahams et al, Phys. Rev. Applied 19, 054076 (2023)

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



Activities planned in next 12 months
● White Paper on current status of quantum sensors 

for PNT applications.

● Conferences: 
● IGNSS (Australia) ION PNT Pacific, ION GNSS+, IAG 

Symposium, ISPRS, Mobile Mapping.

● Webinar on Quantum PNT and Al

● Collaborations IAG special study groups on 

Quantum Geodesy and Quantum PNT

● Journal publication on performance assessment of 

integrated GNSS and Quantum Magnetometry.

● Joint membership through FIG/IAG/ION

FIG Commission 5

Positioning and Measurement  

WG 5.7: Emerging Technologies for PNT

Activity Report: 2023-2024

Ref: Magnetometer Sensitivity

From: Bennett et al, Sensors 21, 5568 (2021)

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



SDGs Task Force led by Paula Dijkstra (Comm5 representative Allison Kealy)

● Objective of the Task Force is to ensure that ‘in 2026 the understanding of the 2030 Agenda and the 

relevance of the SDGs for our profession are embedded within FIG’. 

● Pilot Project initiated to link FIG abstracts (for the last 5 years) to SDG themes - Commission 5 as Pilot

○ Pilot idea is to go over all the papers that were submitted to Comm5 during FIG 2023 Conference and 

see which SDGs are relevant.

● Aim: To develop a formal approach to connecting all Commissions’ work to the SDGs (directly or 

indirectly), with results being presented at the FIG Congress 2026.

FIG Commission 5 - Positioning and Measurement  

Contributions to UN SDGs (Sustainable Development Goals)

Activity Report: 2023-2024

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



Commission 5 Sessions 2024

Pre-event: RFIP Workshop  18/19 May 2024

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



Commission 5 Sessions 2024

Pre-event: RFIP Workshop  18/19 May 2024

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

● 32 attendees, 15 countries, 5 continents
● Presentations from UNOOSA, IAG, IGS,  

AFREF, ARABREF and many African 
countries.

● Many thanks to sponsors:
○ Trimble
○ UN-OOSA ICG
○ sponsoring 3 attendees from 

Nigeria, Kenya and Uganda
L->R: Ms. Izuegbu UJU (Nigeria)

Ms. Rachael UMAZI (Kenya)

Dr. Augustus ATURINDE (Uganda)



Commission 5 Sessions 

Technical Program

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

Session Title Date / Time Location

TS01F Novel Cost-Effective Positioning & Engineering 

Systems and their Applications for Africa

*Joint with Com6

Monday, 

08:00

Kundum, 

La Palm

TS05F The Growing Roles & Responsibilities of 

Surveyors as Data Engineers and Resource 

Managers

Tuesday, 

08:00

Kundum, 

La Palm

TS07F Accelerating Land Administration Success with 

GNSS CORS Networks: Insights for Senior 

Decision Makers

Tuesday, 

14:30

Kundum, 

La Palm

TS08F GNSS CORS Reference Stations and Networks 

– Session 2 for Technical Experts

Tuesday, 

16:30

Kundum, 

La Palm

TS09F Advancing Surveying through Technology 

including Uncrewed Systems

Wednesday, 

8:00

Kundum, 

La Palm



TS01F – Novel Cost-effective Positioning & 

Engineering and their Applications for Africa*



TS05F – The Growing Roles & Responsibilities of 

Surveyors as Data Engineers & Resource Managers



TS07F - Land Administration Success with GNSS 

CORS – Insights for Senior Decision Makers



TS08F – GNSS CORS – for Technical Experts



TS09F – Advancing Surveying through Technology 

incl. Uncrewed Systems



NavXperience Award 2024

Best Peer Reviewed Commission 5 Technical Paper

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

navxperience Award - presented by Dirk Kowalewski to the 
to the authors of the Best Peer-reviewed Technical Paper

Janet Tangadzani, Charles Paradzayi and Tanaka Muromo 
(Zimbabwe):
Application of UAV-based Photogrammetry in Monitoring 
Slope Deformations in Open Pit Mining Environments: A 
Systematic Review (12400)



Commission 5

Open Meeting



Upcoming Events

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



Publications

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting

https://fig.net/resources/publications/figpub/index.asp

#64 #74

also in Spanish



• FIG Reference Frames in Practice Manual v2
– Updates on GNSS Constellations, international 

geodesy initiatives, 

– Planned Release after Accra WW

– Languages (EN initially, then others)

– Digital Copy (PDF) only

Upcoming Publications

FIG Working Week 2024 - Accra, Ghana - Commission 5 Open Meeting



FIG Commission 5 
-

Positioning and Measurement

2023-2026 Working Group Chairs/Co-Chairs

Chair: Ryan Keenan
ryan@positioninginsights.com.au

Vice-Chair Admin: Kevin Ahlgren
kevin.ahlgren@noaa.gov

WG5.1: David Martin
david.martin@esrf.fr

WG5.2: Nic Donnelly and Chris Pearson
ndonnelly@linz.govt.nz | chris_pearson2@trimble.com

WG5.3: David Avalos
david.avalos@inegi.org.mx

WG5.4: Eldar Rubinov and Safoora Zaminpardaz
erubinov@frontiersi.com.au  |  safoora.zaminpardaz@rmit.edu.au

WG5.5: Amir Khodabandeh
amir.khodabandeh@unimelb.edu.au

WG5.6: Li Zhang and David Mulindwa
li.zhang@iigs.uni-stuttgart.de  |  mulindwaman@gmail.com

WG5.7: Allison Kealy and Jelena Gabela
akealy@swin.edu.au  |  jgabela@tugraz.edu.at

mailto:ryan@positioninginsights.com.au
mailto:kevin.ahlgren@noaa.gov


Membership in WGs

• 5.1 Standards

• 5.2 3D Reference Frames

• 5.3 Vertical Reference Frames (with Comm 4)

• 5.4 GNSS

• 5.5 Multi-Sensor Systems (with Comm 6)

• 5.6 Cost-effective Positioning

• 5.7 Emerging Technologies for PNT (with IAG)

All welcomed - national delegates, friends of Comm5

Discussion - Open





Commission 5

New LinkedIn Group Page!!

https://www.linkedin.com/showcase/fig-commission-5-positioning-and-measurement



Commission 4/5/6 Dinner

• Tuesday 21 May 2024 – from 19:00

• Restaurant: +233 Jazz Bar & Grill, Doctor Isert St, Accra

Pay for your own meal and drinks.  Tips 

at your discretion

Shuttle Bus leaving La Palm @18:30

Shuttle Bus leaving +233 Jazz @22:00

Uber is another option (at your cost)



Working Week 2024 - Accra



Serving Society for the Benefit of People and Planet 

Commission #5 - Open Meeting
Positioning and Measurement

International Federation of Surveyors supports the 
Sustainable Development Goals

Please provide your contact information:
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