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TMSG status

Proceedings of the Terrain Mapping SubGroup (TMSG)

= Re-activated early 2020

= as of Apr 21t 2026:
o 60 subscriptions (+ ~20 for GCPIX)
o 15 countries
o ~50% with CEOS background, 25% academia, 25% industry
o ~30% Geomorphometry.org

= ongoing activities: DEMIX I, GCPix, GRGIX *first steps’
» Last TMSG plenary 13 June 2025 @ Geomorphometry 2025, Perugia, Italy

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

Three main activities currently ongoing in TMSG:

» DEMIX - Digital Elevation Model Intercomparison eXercise
% GCPIX - Ground Control Points Intercomparison eXercise
% GRGIX - Global Reference Grid intercomparison eXercise

*» Three co-chair(s): Tom Maiersperger (USGS), Leo de Laurentiis
(ESA), Peter Strobl (EC)

CV-23-04 Launch of a GCP Intercompanson Exercise 2024 Q4 WGCV TMSG
Peter Strobl to accept/reject the nomination of Tom
Maiersperger (USGS) as TMSG co-chair for WGCV. TMSG parties
Co-chairs should also ensure gridding/tiling/projections get Architecture Architecture describes the organizational structure of concepts,
LS LSSl addressed in the Interoperability Handbook, within the Q42024 processes, and assets, including data. It comprises of the structural
-2024-09 Architecture chapter. aspects of models and standards that govern the collection, storage,
Action Lead: Peter Strobl, Nitant Dube, Matt Paget, Alex archiving, documentation and publication of datal

Leith
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DEMIX outcome

= 0 years work

= excellent cooperation between CEOS and the International Society
of Geomorphometry (ISG)

» |ots of fun with Teams

= 5 plenaries,

= 3 subgroups, each with 5-15 active members,
= 130+ subgroup meetings

= 38 peer-reviewed publications

= A final report (hopefully soon...)
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DEMIX follow on

9
7 4

What we want to go for next:

= Re-organise the (former) sub-group The Digital Elevation Model

» Start a new TEAMS group (ESA hosted) e CompeTLon S

= Continue criteria development

statistically sound framework highlighting the superiority of

= Refine benchmarking methods
= Do more tests
= Provide access to data, tools, and results

... finally finish the report!!!
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GCPIX Background

% 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

New Space
White Paper

CEOS New Space Task Team

Version 1.0
November 2023

WGCV-56. 20-24 Apbril 2026

Slide 6



GCPIX — first outline

GCPIX scope:
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
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GCPIX organisation

** Kick-off 1. April 2025

+** convenor Leonardo de Laurentiis (ESA)

+** Teams channel for meetings and document sharing (hosted by ESA)
** ~50 registered participants, of which ~20 from industry

¢ strong commercial partner interest and active participation

*** 9 meetings until today (04/2026)

% 25-30 people participating to each GCPIX meeting

** Presence and presentations at VH-RHODA and JACIE

¢ further volunteers welcome!

GCPIX subscription page:

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

% CEOS GCPIX Technical Note incl. definitions, best practices, draft
started INPUT NEEDED!

 related activity GenCP, Al-based tool developed to generate Ground
Control Points (image chips generated starting from rasterized
OpenStreetMap Vector Data) to support VHR and HR aeometric
Cal/Val

% KARIOS tool: supports
geolocation accuracy |
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GCPIX results

< GCP Viewer v1.3 is now available

L«
_.'
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lobal Refterence

Intercomparison exXercise
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

% |dentify 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
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GRGIX Status

s Still at conceptual and terminology clarification stage (next slides)

¢ Delayed due to difficulties in reconciling standards

**» Next steps:
Wrap up terminology
Initiate terminology review
= Call for participation to the actual Intercomparison
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What is a Grid?

network composed of two or more sets of curves in which the members of each set

intersect the members of the other sets in an algorithmic way
Source: ISO 19123:2005, Clause 4.1.23 SO 19170-1:2021 Clause 3.25 [Notes omitted]
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This is a grid!
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... a grid of what? (Grid Dichotomy) C E,@ S

Grid of Nodes Grid of Zones (Cells)
‘Pixel is Point’ ‘Pixel is Area’
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n+1 samples n samples
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... and this (?)
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... this as well
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... and this (?)
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... and this (?)
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Topology depends on grid element! CE& S
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... or how about this?
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three sets of curves!
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Someone changed the rules!

ISO/OGC Definition (ISO 19123-1:2023)
3.1.28 grid

<coverage> covering of a multi-dimensional region using quadrilateral shapes (in the 2D case) or their n-dimensional generation (in the nD case)
with no overlaps and gaps

Note 1 to entry: The term "grid" originates historically from a 2D view: in ISO 19123 a grid consists of a network composed of one or more sets
of curves in which the members of each setintersect the members of the other sets. Meantime, nD grids (including 1D) are known and in use.
The “covering” of a region is also known as a "tessellation" in mathematics.

Note 2 to entry: The ISO 19123 definition is equivalent to the revised definition of this document.
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What do you expect from a ‘grid’ C E?i S

¢ Discretisation (sampling) of an otherwise continous domain
 Similarity of element in terms of shape or size

% Regularity of element’s neighbourhood relations
 Identification of elements using an unique index

 Ability to map to an n-d array (on a computer)

 Ability to display on a flat screen (planarization)

» Any, all, or which combination of these criteria?
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Evaluation of global grids

Three main sets of assessment criteria:

1) Distortion metrics (further divided into Mean, Maximum, Standard dewatlon)
= Angular distortion (a)

= Areal distortion (o)
= Grid oversampling factor (GOF)

2) Structural properties
=  Number of partitions
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= Continuity along boundaries N NANSASEEEE s
= Presence of singularities (e.g. at corners) [— T ] P
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3) Numerical properties o | | |
= Execution speed of forward and inverse transformations - T T S |
= Precision of transformations |
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Thank you!

Committee on
Earth Observation Satellites

any questions”

Peter.Strobl@ec.europa.e
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