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Classical forest measurements

Journal of Environmental Management 231 (2019) 1284-1292

Contents lists available at ScienceDirect
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Research article

Factors influencing the accuracy of ground-based tree-height measurements | W)
for major European tree species e
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Classical forest measurements
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Purpose of forest measurements

Biodiversity

Forest condition
Morest managment
Forestprotection

X

Can Remote Sensing do

the same?
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.l Different levels of detail in 3D technology

ForBioSensing

Solid-state lidar & depth cameras
complexity

Close-range photogrammetry
to Figh complexity

Fish-eye & spherical photogrammetry
to medium complexity

TLS & MLS
to High complexity
UAV & ALS
@ to medium complexity
Satellite imagery
complexity
Micro Small Medium Large Very large
(<1m) (~1to 10 m) (~10to 100 m) (~100 m o 1 km) (=1km)
Microhabitats, Single trees, branches, Forest plots Forest stands Forest ecosystem

forest traits tree canopy

Murtiyoso et al., 2024, Current ForestryReports https://doi.org/10.1007/s40725-024-00228-2
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‘Airborne Terrain Elevation Mapping Scanner’
System Outline

Figure 8.59 Principles of lidar system operation. A lidar system
includes a scanning instrument that generates laser pulses and records
the reflected returns, an on-board GPS to record sensor position, and
an inertial measurement unit (IMU) to measure sensor orientation. A
second GPS located at a known ground position collects data at the
same time as the overflight for later differential correction of the on-
board GPS data (DGPS).

Source: © Precision Terrain Surveys, Ltd
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_mfll LiDAR system

ForBioSensing
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_mfCl ALS processing

ForBioSensing

Point cloud

Int J Appd Earth Obs Geednformation 71 (2018) 133-143

Contents lists available at ScienceDirect
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Int J Appl Earth Obs Geoinformation

ELSEVIER journal www. elsevier, Y jag

Single tree detection

It 1 Appl Earth Obs Geolnformation 93 (2020) 102191

International Journal of Remote Sensing

Contents lists available at ScienceDirect

Int J Appl Earth Obs Geoinformation

Testing and evaluating different LiDAR-derived canopy height model
generation methods for tree height estimation
Mitosz Mielcarek™’, Krzysztof Stereficzak®, Anahita Khosravipour”

* Laborumory of Geomaics, Forest Research Inriste, Sckucin Stary, 3 iiuct Lefie) St., 05-090, Raseyn, Poland
" Volkerfail Nefestand by, Locomatiehraat 50, 3534 I, Leechr, The Neoherlarsds

fournal homepage: www.alsevier.com/iocate/jag
ISSN: 0143-11671 (Prin) 13665901

= Development of a robust canopy height model
| derived from ALS point clouds for predicting
individual crown attributes at the species level

Mapping individual trees with airborne laser scanning data in an European | g
lowland forest using a self-calibration algorithm e

Krzysztof Stereficzak™*, Bartlomiej Kraszewski®, Milosz Mielcarek”, Zaneta Piasecka”,
Maciej Lisiewicz", Marco Heurich™
Yousef Erfanifard, Krzysztof Stereficzak, Bartlomiej Kraszewski & Agnieszka £ Deporoment f Geanatcs, Furet Reserch insnss, Schocin Swry, I Bt Leine . 05,090, Wasaym, Polind
ihska Ievaran orest Nosonal Ak, Dapartmire o Vs Marigrment and Nasond furk Pronger 41 2, 2481, Grfena, Gemeny
Kamins| Chair f Wikl Beolgy nd Managsmane, Pucy of Kunmere and Nowal Rescurces, Uniwraty of rodusy, Tanenbucha S 4, 79106, Meibuy, Germany
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Single tree detection
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Single tree detection T general idea

Raw point cloud Semantic segmentation Individual tree segmentation Species classification

Kulickiet al.,underreview, CFR
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Single tree detection i data representation

Original point cloud Voxelized point cloud 2D projected views QualitativeStructureModel

(QSM)

KulickiM.

Anterdisciplinary Summer School on Forest Ecosystems 2024] 2S@uy §630.08.2024.




Single tree detection T general idea

O-detected tree tru'nlic.;-)oints O- ground points

@-the other points

() (d)

Yang et al. 2016kemote Seng(5). 372; doil0.3390/rs8050372
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.mfCl Single tree TLS

ForBioSensing

Krok et a. 2020,10.2478/frp-2020-0021 |
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Single tree detection

INTERNATIONAL JOURNAL OF REMOTE SENSING
https://doi.org/10.1080/01431161.2018.1508916

M) Check for updates

Development of a robust canopy height model derived from
ALS point clouds for predicting individual crown attributes
at the species level

Yousef Erfanifard *®, Krzysztof Sterericzak®, Barttomiej Kraszewski®
and Agnieszka Kamiriska®

Contents lists available at ScienceDirect
Int J Appl Earth Obs Geoinformation
53
journal homepage: www.elsevier.com/locate/jag
)]
S

Mapping individual trees with airborne laser scanning data in an European
lowland forest using a self-calibration algorithm

Krzysztof Stereficzak™*, Barttomiej Kraszewski®, Milosz Mielcarek®, Zaneta Piasecka®,
Maciej Lisiewicz®, Marco Heurich®™*
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_mfCl Single tree detection

ForBioSensing

Wang Y., Koch B., Weinacker H., Sterenczak K., 2@08R point cloud based fully automatic 3D single tree modeling in forest and evaluations of the
procedure. The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Youth. FotXivilldPart B6b, 45
53. ISSN 1682750.
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ALS T tree height
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Single tree parameters

Tree height

I I

I I

I I

| | Crownbase

Crow volume : : height

I I

I I

I

Crow projection
area
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Relative height [m]

8 m 3o o= om

-l Iﬁa Sln

ForBioSensing

Spruce, leaf-on season

gle tree species classification

Spruce, leaf-off season Pine, leaf-on season
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Oak, leaf-on season Oak, leaf-oft season

w1 om
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Relative height [m]
Relative height [m]

Returns count Returns count

Pine, leaf-off season

Relative height [m]

& B 1012

Returns count

Species-related single dead tree detection using multi-temporal ALS data m
and CIR imagery =

Remote Sensing of Environment

PR

journal homepage: wwiw.elsevier.com/lacatalrse

Agnieszka Kamifiska, Maciej Lisiewicz, Krzysztof Stereficzak’, Bartiomiej Kraszewski,
Rafat sadkowski

Latoatry of Geamatcs, Forot Rocaeh s, Sckacn Sar, 3 Broct L e, 15090 Fasyn, Poland
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_mfLl Single tree species classification

ForBioSensing

a) birch

¢) hornbeam

I indicator
' Kappa
I =

a ab b c d d

ALS_s ALS_w CIRALSW CIRALSS ALS_sw CIR_ALS_sw

MO A Y P St

Seneh e

% remote sensing ﬁq\nw

1|

Article
Single Tree Classification Using Multi-Temporal ALS Data and
CIR Imagery in Mixed Old-Growth Forest in Poland

Agnieszka Kaminska *', Maciej Lisiewicz "~ and Krzysztof Sterenczak
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Ll Forest area definition

ForBioSensing
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Hyczat @ [ AAASS6AOI adz 2 | Qdssificatior fpordHtiaf foreStskdasedon rémjote SénBingdata HSyIan 166 (3), 19410.DOI:
https://doi.org/10.26202/sylwan.2022011
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ForBioSensing

Optimalisation of forest skid trail network

e Centroids ét - Legend

|:| Single tree polygons 0 5 10 20 Existing roads Slope classes 0 25 50 100 150
o I T 00O0m
— Projected skid trails. || 1
Sterenczak K, Moskalik T, 2014. Use of LIDAR-based digital - - -- Optimal skid trails B 2and3

terrain model and single tree segmentation data for optimal
forest skid trail network. iForest doi: 10.3832/ifor1355-007
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_nEll Forest communities

ForBioSensing
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