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Interdisciplinary summer school on forest ecosysteni2024
From monitoring to modelling

ccost M @ MarkusHollaus 26.8.2024¢ 30.8.2024
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Needs & Objectives of the summer school

ANeeds

U robust approaches to measure the current state of forest
U understand the processes and
U predict the development of forest ecosystems under future climate szenarios

AObijectives

U Provide insides into remote sensing data and algorithms to extract single tree
and stand based forest parameter

U Provide insides into forest ecosystem models
U Link remote sensing data with forest ecosystems models



Cooperation of 2 COST Actions

ABOUT - STRUCTURE - PAR

3DForEcoTech

PR CLIAS

PROCESS-BASED MODELS FOR
CLIMATE IMPACT ATTRIBUTION
ACROSS SECTORS

https://3dforecotech.eu/ https://proclias.eu/

26.08.2024 Summer SchoalIntroduction



Overview of the summer school

Wednesday | Thursday

Introduction Introduction Fieldtrip & Exercises Exercises

& exercises & exercises demonstrations

focused on focused on Presentations
Close Range Forest Introduction to of the derived
Remote Ecosystems  exercises & results
Sensing Data start exercises

EEEEEEEEEEEEEEEEEEE 26.08.2024 Summer SchoelIintroduction
INSC CHNOLOGY



Topics for the exercises

26.08.2024 Summer Schoalintroduction



Introductionto the 2 COSactions ...
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$ a funding organisation for the creation of

These networks offer an open space for

A interdisciplinary research networks

» collaboration among scientists across Europe (and
beyond)
P provides a large spectrum of opportunities for

COST Action networking activities young generations of researchers and innovators

» Meetings, workshop and conferences
e Short-term scientific missions

e Training schools

e Conference grants

 Virtual Networking Grant

« Communication, Dissemination and Valorisation strategy
26.08.2024 Summer Schoalintroduction




26.08.2024
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COST Action CA20118

3DForEcolech

Three-dimensional forest ecosystem monitoring & better
understanding by terrestrial-based technologies

1.11.2021¢ 13.10.2025

Summer SchoelIintroduction 10



Action Chair Vice-Chair Grant Awarding Science Communication
Coordinator Coordinator

EE . 3 “'r
Martin Mokrog, CYywueshehg Wang, Finland Erika Kozamernik, Slovenia Anna Iglseder, Austria
Gran holder manager Social Media Coordinator Newsletter Coordinator

Py

Merisa Osmanovic, Sunny K. P. Kushwaha,
Eva Majova, Czechia Bosnia and Herzegovina India

/\
N EDEI: 26.08.2024

Summer SchoelIintroduction
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WG1: Laser- and Image-based

Data Collection

WG2: Data Fusion

Ninni Saarinen, Finland
Kim Calders, Belgium
Louise Terryn, Belgium

WG4: Precision Forestry

Stefano Puliti, Norway
Chiara Torresan, Italy

26.08.2024
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Markus Hollaus, Austria
Mattia Balestra, IT
(Suzanne Marseilis, NL)

WG5: Forest Ecology

-
Emily Lines, UK
Jesper Moeslund, Denmark

Summer Schoellntroduction

WG3: Laser- and Image-based
Point Cloud Processing

Carlos Cabo, Spain
Arnadi Murtiyoso, Switzerland

Daniel Giradrdeau-Montaut, France

WGG6: Dissemination, knowledge
gaps, cooperation

Markus Eichhorn, Ireland
Krzysztof Sterenczak, Poland
Kaela Slavik, The Netherlands


https://3dforecotech.eu/structure/wg2-data-fusion/
https://3dforecotech.eu/structure/wg5-forest-ecology/
https://3dforecotech.eu/structure/wg3-laser-and-image-based-point-cloud-processing/
https://3dforecotech.eu/structure/wg4-precision-forestry/
https://3dforecotech.eu/structure/wg6-dissemination-knowledge-gaps-identification-and-cooperation-guidance/

- 1. Geographical spread
2. Career stage: involving young researchers

J 3. Gender balance

39 COST
countries

460+ members from 55+ éountries

ocoskE



CLOSE RANGE TECHNOLOGIES

terrestrial vs aerial; active vs. passive; static vs. mobile




SCATTERED FIELD

The potential has out-stripped awareness Thousands of plots and point clouds collected by us

of the possibilities in last two decades, where are they?

Scattered and challenging data processing Many papers published with high variability of
quality

Processing solution scatter through ;

: =z
@ myors e @p.
programming languages, libraries, packages ﬁ'
\%‘[ ehemodalt @ Springer WILEY

UNIVERSITY PRESS
| 600

’ : g 500 Terrestrial LS UAV MS
= B Mobile LS UAV HS
% 400 UAV Photogrammetry [l Terrestrial Photogrammetry
€ 300| | M UAVLS B UAV SAR
(o]
3 200
: B=—y
> 100 = '

0
Prior to 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
26.08.2024 2010 Summer Schoellntroduction 15
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3DForEcoTech Workshops, sessions, and

conference grants
ABES Annual Meeting 2023

lvilaser BRITISH
AroressoAT S F ECOLOGICAL
AIUFRO 23 5 SOCIETY
Aé

IUFR L:)) ‘i“?r??“ﬁ | ( EGU Eggeerm!ly 2 O 24

26.08.2024 Summer SchoelIintroduction 19



3DForEcoTech | I i e
Review Papers

Hybrid

Submit your manuscript =

ALiDAR data fusion to improve forest attribute estimates. Current
—orestry Reports.
nttps://dol.org/10.1007/s40725%)24-00223 7

A A Review of software solutions to process ground-based point
clouds in forestry applicationis. Current Forestry Reports.
https://doi.org/10.1007/s4072%24-002282

 COSC
~ 26.08.2024 Summer SchoelIintroduction 20


https://doi.org/10.1007/s40725-024-00223-7
https://doi.org/10.1007/s40725-024-00228-2

Short Time Scientific Missions (STSM)

Shortterm scientific missions (STSMs) are exchange visits for researchers within their COST Action.
STSMs are great opportunities for researchers to share techniques and gain skills that may not be

avalilable at their home institution or laboratory

~
EDSt COST Actions v  Funding \/  COST Academy About

, R _
ientificMi lgﬁ‘s STSMs)¢

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

Scientific Missi IS
N

Virtual Mobillity (VM)

A VM consists in a collaboration in a virtual setting among researchers or innovators within the COS'
Action, to exchange knowledge, learn new techniques, etc.

cocosE
comorea coorensron 26.08.2024 Summer Schoalintroduction 21



WG3-T1: Recognizing available software and algorithms for processing point clouds for precision forestry and
forest ecology purposes.
WG3-M1: Workshop on data processing of 3D terrestrial-based point clouds

3DFOFECOTECh ABOUT - STRUCTURE - PARTICIPANTS - NEWS - ACTIVITIES - RESULTS - CONTACTS - JOINUS @ @& in o °

We are seeking! Algorithm — — —

T

Package Software T L e——

are seeking! | {(q. som v

Within the 3DForEcoTech COST Action , we want to create a workflow ‘} . Al ; °th
database of all solutions for processing detailed point clouds of forest ecosystems. If you are a Orl m " ‘) .
developer, tester or user do not hesitate to submit the solution/algorithm | PaCkagES - . .

s L.owl poen o
‘0 heigm

)).(. L -
. »

~ Software ’

26.08.2024 Summer SchoalIntroduction 22



3DForEcolech ABOUT - STRUCTURE - PARTICIPANTS - NEWS - ACTIVITIES - RESULTS - CONTACTS - JOIN US 60® in @ °

Hackathon: a benchmark
of software solutions for
processing close-range
forest point clouds

In WG3 we are looking for participants for a benchmark hackathon for software solutions
that process close-range point clouds from forests. It will take place on 25-29 September,
2023, at TU Wien (Austria).

One of the main aims of WG3 is to compile and evaluate algorithms and software that is
relevant for 3DForEcoTech. We have already collected all software, algorithms and other
solutions for point cloud processing with a focus on forest and individual trees. Altogether
we have 24 such implementations; we have been successful at running and testing them,
and we are working on an overview scientific paper and webpage focusing on the

workflows of all solutions and their potential usage.

With this hackathon, we want to benchmark all the implementations using various point
clouds from different European forest ecosystems.During the hackathon we will process
them, assess their accuracy, and evaluate their pros and cons with the different available
datasets. Based on the whole process, we will also create a standard protocol for the
future assessment of other software, algorithms and solutions.

ing f ici s with ski i in:
We are looking for participants wit sMLfés?btgz.r%@%n summer Schoolintroduction 23

¢ point cloud technologies: data collection (desirable) and data processing (required)
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Open datasets

There is a newer version of the record available.

Published December 2022 | Version 1.0

SilviLaser 2021 Benchmark Dataset - Terrestrial Challenge

Hollaus, Markus' @; Chen, Yi-Chen'

Supervisor: Bronner, Gilinther’

Citation

Hollaus, M., & Chen, Y.-C. (2022). SilviLaser 2021 Benchmark Dataset - Terrestrial Challenge (1.0) [Data set].
TU Wien. https://doi.org/10.48436/afdjq-ce434

26.08.2024 Summer SchoalIntroduction
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Summer school in Helsinki, 2022

Three-dimensional forest ecosystem monitoring by terrestrial based technologies
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