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Proceedings of the Terrain Mapping SubGroup (TMSG)
▪ Re-activated early 2020

▪ as of Jun 12th 2025:
o 60 subscriptions (+ ~20 for GCPIX)

o 15 countries

o ~50% with CEOS background

o ~30% Geomorphometry.org

▪ ongoing activities: DEMIX 'follow-on', GCPix ‘first steps’, GRGIX preparations 

▪ Last WGCV meeting 15-18 Oct 2024

▪ Last TMSG plenary 13 June 2025 @ Geomorphometry 2025, Perugia, Italy

TMSG status
2

Subscription page: https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership

https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership
https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership
https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership
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Outcomes from last WGCV plenary

Two new task for TMSG:

❖ GCP Intercomparison eXercise – GCPIX

❖ Role of grids for data interoperablility – GRGIX

❖ New co-chair(s): Tom Maiersperger (USGS), Leo de Laurentiis (ESA) 



Slide 4WGCV-plenary, 8-11 July 2025

CEOS WGCV mandate for DEMIX: 

➢ perform a state-of-the-art comparison of the major global (free&open) DEMs

➢ provide recommendations on best available DEM options depending on
domain and area to allow informed choices

Expected Outcomes

❖ Consistent and comprehensive DEM definitions and terminology (t)

❖ Base (t) and extended (g) set of benchmarking metrics 
and respective algorithms (t) and open source tools (g)

❖ Detailed comparison results on test areas (t) 
and aggregated wall to wall benchmarking results (g)

❖ Recommendations regarding reference DEMs (t) and consistent orthoimage (g)

❖ Final report (t) and peer-reviewed publication (g)

(t) threshold; (g) goal

DEMIX Scope
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▪ 5 years work

▪ excellent cooperation between CEOS and the International Society 

of Geomorphometry (ISG)

▪ lots of fun with Teams

▪ 4 plenaries,

▪ 3 subgroups, each with 5-15 active members,

▪ 130+ subgroup meetings, each with at least 4 participants

▪ a conference paper and video,

▪ 4 peer-reviewed publications,

▪ a new ‘DEMIX tiling’ system,

▪ a processing platform, databases, Jupyter notebooks, hyperlooks, …

…

DEMIX outcome

https://doi.org/10.5194/isprs-archives-XLIII-B4-2021-395-2021
https://youtu.be/veZA4O1rU28
https://zenodo.org/record/7504791
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How did we do?

What, if any, do we want to go for next?

▪ More testing?

▪ Build a Network of testsites for DEM calibration (reference sites)?

▪ Assemble a ‘best-of’ reference DEM(s) (for orthorectification, 

Hydrology, …)?

…more ideas?

DEMIX future



Slide 7WGCV-plenary, 8-11 July 2025

In Perugia and a follow up meeting of the DEMIX group the following 

decisions were taken:

▪ Dissolve DEMIX subgroups

▪ Continue as one activity with different tasks

▪ Set-up new Teams group (probably under ESA)

▪ Use Teams group for meetings, document sharing

▪ Consider (CEOS?) github repo for code

▪ Meet quarterly

▪ Search for a lead or co-chair

DEMIX decisions
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Still some discussion and advice is needed:

❖ What is “DEMIX” - a brand, TM © ® and who owns it (CEOS, ISG)?

❖ Do we want ‘DEMIX tested’, or ‘Analysis-Ready’ DEMs?

❖ Can we give recommendations and in which name?

❖ Where could we store/offer data and services (VisioTerra, CDSE)?

❖ Who is in control?

DEMIX open questions:
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❖ CEOS Strategic Implementation Team (SIT) 

▪ New Space Task Team

▪ Cooperation and collaboration opportunities to 

facilitate interoperability between private and public 

sector data

▪ Identify and support potential complementary 

capabilities enabled by New Space actors

▪ P. Goryl et al. Presentation at  VH-RODA 23

o CEOS Recommendation:
Establishing a reference for geometry and image quality Cal/Val via a 
GCP Database

▪ TMSG proposed to host a respective activity

GCPIX Background
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GCPIX – first outline

Proposed Steps to get GCPIX started:

1. Clarify pertinent terminology ‘GCP’, ‘orthorectification’, ‘geocoding’, 

‘(geo-)matching’, …

2. Define assessment criteria (‘quality’) of individual GCPs (resolution, location 

uncertainty, season, wavelength, …) and ensembles (spatial density, distribution, …)

3. Establish threshold requirements (‘fitness for purpose’) to set standards or good 

practices for selection of GCPs in reference databases for specific (image) categories 

(e.g. VHR, HR, VIS/NIR/SWIR, SAR?, …)

4. establish protocols and formats for documenting and sharing GCPs and respective 

libraries

5. harmonization of existing sources from the different CEOS agencies towards a 

unified DB



Slide 11WGCV-plenary, 8-11 July 2025

❖ Kick-off 1. April 2025

❖ Teams channel for meetings and document sharing (hosted by ESA)

❖ Eventual creation of splinter groups (terminology, matching algos, …)

❖ 2-3 meetings per months

❖ Leonardo de Laurentiis (ESA) proposed as (co-)chair, further volunteers 
welcome!

GCPIX subscription page:

GCPIX organisation

Subscription page: https://ec.europa.eu/eusurvey/runner/TMSG-GCPIX

https://ec.europa.eu/eusurvey/runner/TMSG-GCPIX
https://ec.europa.eu/eusurvey/runner/TMSG-GCPIX
https://ec.europa.eu/eusurvey/runner/TMSG-GCPIX
https://ec.europa.eu/eusurvey/runner/TMSG-GCPIX


Slide 12WGCV-plenary, 8-11 July 2025

GRGIX Tasks:

❖ Clarify various ‘grid’ concepts and terminology

❖ Develop a comprehensive taxonomy of global grids

❖ Develop specifications and metrics for grid characterisation

❖ Establish a database of major used or conceptualised global grid (systems) and apply the 
proposed taxonomy

❖ Identify pertinent use cases requiring global grid solutions

❖ Select representative grid and grid system candidates for testing

❖ Perform a systematic grid system intercomparison and benchmarking

❖ Document, report, publish, …

Interested? Subscribe here

Global Reference Grid 
Intercomparison eXercise

https://ec.europa.eu/eusurvey/WGCV-TMSG_membership/management/test
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Three main sets of assessment criteria:

1) Distortion metrics (further divided into Mean, Maximum, Standard deviation)

▪ Angular distortion (α)

▪ Areal distortion (σ)

▪ Grid oversampling factor (GOF)

2) Structural properties

▪ Number of partitions

▪ Continuity along edges and diagonals

▪ Presence of singularities (e.g. at corners)

▪ Symmetry of faces

3) Numerical properties

▪ Execution speed of forward and inverse transformations

▪ Precision of transformations

Evaluation of global grids



Thank you!

any questions?
Peter.Strobl@ec.europa.eu
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