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pointclouds.wsl.ch

Multi-sensor comparison

Swiss NFI @ a Glance – CRS –
Data acquisition – Information Extraction –

Make CRS operational? 

https://pointclouds.wsl.ch/


Do we have to choose?



And, all that, for what?

Precision forest inventory
→ Analogy with traditional inventories

Forest ecology
→ Semantic 3D models of the vegetation structure



Our algorithms + implementations

Cabo, C., Ordóñez, C., López-Sánchez, C. A., & Armesto, J. (2018). Automatic dendrometry:

Tree detection, tree height and diameter estimation using terrestrial laser
scanning. International journal of applied earth observation and geoinformation, 69, 164-174.



Our algorithms + implementations

Inputs:

Outputs:

Robust to:

Terrestrial point cloud

+ UAV data (optional)

tree location

DBH

tree height

diameters along stem

understorey

branches

abrupt topography

point cloud type

Also:
Easy to use

Fast

Free and opensource

Well documented





Plugin CloudCompare

Standalone
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Public implementations:
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Example of graphic outputs



Complex scenarios



‘Enriched’ point clouds

Outputs

Tabular data

Normalized Point cloud Distance to axes



‘Enriched’ point cloud

-aditional data-

Point cloud outputs
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Forest inventory

Implementation 3DFin

Experimental tests

10 datasets

• 4 TLS -static-

• 4 MLS -mobile-

• 2 SfM -photogrammetric-

• 30-70 million points

Silvilaser dataset

25m in radius

Variable density and conditions



Forest inventory

Implementation 3DFin

Experimental results

Completeness:               95-100%

Correctness:                   98-100%

DBH RMSE/BIAS:      17mm / 10mm

Processing time:             2-7min



Are we alone?
*In the universe of forest inventory from terrestrial point clouds



Are we alone?



How to assess and compare them?

500 participants

50 countries

nov2021 - nov2025





Software solutions:
The list used in the hackathon + participant asignments
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Availability Implementation

Participant 2 Participant 1 TreeLS Y Y N Y N Open-Source  R package

Participant 3 Participant 2 PointCloudTools Y Y Y Y Y Open-Source Matlab7

Participant 4 Participant 3 FSCT Y Y Y Y Y Open-Source Python

Participant 5 Participant 4 treetool Y Y Y N N Open-Source Python

Participant 6 Participant 5 OPALS Y Y Y Y N Open-Source Python

Participant 7 Participant 6 FORTLS Y Y N N N Open-Source R package

Participant 8 Participant 7 LiDAR 360 Y Y Y Y N Comercial Standalone

Participant 9 Participant 8 Computree Y Y Y Y Y Free-Software Standalone

Participant 10 Participant 9 3DForest Y Y Y Y N Open-Source Standalone

Participant 11 Participant 10 AID-FOREST Y Y Y Y Y Comercial Standalone

Participant 12 Participant 11 dendrocloud Y Y Y N N Free-Software Standalone

Participant 1 Participant 12 3DFIN Y Y Y Y N Open-Source Standalone

Hackathon task assignments

Software

Output parameters Information and availability

Benchmark paper to come soon



Gracias!

carloscabo@uniovi.es
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