
Motivation

✓ Promote easy access and appropriation of EO data
✓ Enable the production of these services over large 

areas in the most automated way possible
✓ Allow for a dynamic approach over time and the 

visualization of changes
✓ Ensure ease of visualization of EO products and 

derived forestry products (through integration 
into thematic/business platforms)

✓ Enable exchange of information on forest 
management between clients

Earth Observation Data Processing 

Conclusion and Outlook

▪ For now, the products are available on demand but the online ForEOSt released is planned in 
summer 2023: SAVE THE DATE !

▪ More medium and high resolution EO-derived products are expected in 2024

▪ Don’t hesitate to contact us for more information → eoservices@spacebel.be

▪ Faster R-CNN (Faster Region-based Convolutional Neural 
Network) algorithm for detecting trees in rural and urban areas

• ForEOSt Goals 

Collection of User Needs

Proposed Forestry ProductsAI-based Method

Find out more about 
SPACEBEL EO Applications

This work was performed under ESA Contract No. 4000137946/22/NL/FGL

Surface Model

Terrain Model

Elevation

Morphometric indices (e.g. 
slope, aspect, ruggedness)

Data fusion

RCNN obj. detection

Roofs shp (ext. source) 

Post processing
filtering (remove false positives 
related to structures)
+ centroid detection
+ statistics (radius/height)
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Forest Earth Observation Services (ForEOSt)

SPACEBEL s.a., Business Unit Earth Observation Applications, LIEGE Science Park - 4031 Angleur, Belgium
Contact email : eoservices@spacebel.be

Romy Schlögel, Louis Andreani & Elsy Ibrahim

• Targeted Users

▪ False Colour Composites

▪ Urban Canopy Mapping

▪ Species Recognition (Dense Forest)

Required data: Digital Elevation 
Model

Product information:

Availability: possibly till 2022 
(depending on data)

Resolution:  at least 50 cm

✓ Revealing the invisible 
to the human eye

✓ Tool for Forestry 
Professionals

Product information:

Availability: 2016 – present

Revisit time: up to 5 days

Satellite: Sentinel-2

Resampling: 10m

✓ Vegetated land cover detection
✓ Coniferous and deciduous trees 

mapping

Required data: Aerial or VHR imagery

Preferred data: Labelled species samples 

Product information:

Availability: possibly till 2023 

Resolution:  at least 50 cm

✓ Tree characterization for sustainable cities

✓ Maps to inform on a greener urban management

This work was performed under ESA Contract
No. 4000137946/22/NL/FGL

We acknowledge our tight 
partnership with Timbtrack
(www.timbtrack.com)

▪ Short-wave infrared (SWIR), near-infrared (NIR), and blue wavelengths from Sentinel-2 imagery 
enables to unlock the spectrum and reveals canopy changes

▪ Compared to the use of high resolution images or DEMs offer great advantages such as 
improved accuracy of tree characterization

▪ AI (Faster R-CNN in particular) is a powerful tool for counting trees in rural and urban areas 

Three major steps for feature extraction:

(1) Several region proposals that might have objects within them are generated

(2) From each region proposal, a fixed-length feature vector is extracted using 
various image descriptors

(3) The encoded features are compared to those from a set of trained images 
(classification) whereas the user must beforehand create a model with a set of 
labeled images (i.e., boundaries and classes of the objects)

Workflow based on high resolution digital elevation data (50 cm)

✓ SMEs and experts 
involvement 

✓ Specific needs and 
requirements

• Pilot AOIs

✓ Belgium 
✓ France
✓ Peru
✓ Morocco

HR images (Sentinel-2)
• High automation of the 

data processing
• 6-12 day revisit time
• Global coverage
• Open source data

VHR EO products
• “Local” processing
• On-demand
• Possible purchase of 

images
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✓ Allows us to both identify and locate trees in a fast way

✓ Adapts to different data sources (e.g., orthophotos, DEMs)

Object Detector

Feature Extractor CNN

• Processing Orchestration (e.g., monthly cloudless mosaic of time-series of imagery)

SPACEBEL supports the end-users with:

✓ MAJA (MACCS-ATCOR Joint Algorithm) for 
atmospheric correction

✓ WASP (Weighted Average Synthesis 
Processor) for cloudless mosaics


