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A pozyskiwaniem informagciji na poziomie pojedynczego drzewa
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Technologie wykorzystywane
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Solid-state lidar & depth cameras ,

(R complexity informacji o pojedynczych
Close-range photogrammetry drzewach

complexity

to Righ

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) (~10 to 100 m) (~100 mto 1 km) (>1km)
Microhabitats, Single trees, branches, Forest plots Forest stands Forest ecosystem
forest traits tree canopy

Murtiyosg, A.,Cabq C., Singh, A. et al.Reviewof Software Solutions tBroces$roundbasedPointCloudsn ForestApplicationsCurr For. Rep. (2024). https://doi.org/10.1007/s407@84

002282
LeSnego, I BL 18.11.2025.
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Tree spatial
location

Erfanifard et al. https://doi.org/10.1016/j.rsase.2025.101733
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pointclouds.wsl.ch

Swiss NFI @@lancec CRS;
Dataacquisitiong Information Extractiong
Make CRS operational?
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Sztuczna Inteligencja Al (od ang. Artificial Intelligence) , t o s zer okl
I nformatyki, kt-rego celem jest tworz
wykonywani a zada kt -re zwykI|l e wymag
MoUna j N zdefiniowal jako:

ASymul owani e proces-w mySlowych: Al D (
maszyny takich proces-w, jak uczenie
uUywani a) , rozumowani e (uUywanie reg!

pewnych wni osanokomeKta. or a z

ASystemy racjonal ne: Cznsto definiuje
agent -w racjonalnych, czyli system:- w,
maksymali zuj Ncy I ch szanse na osi Ngni
maksymali zowal , np.: zysk, wydajnoSlI,
uUyt kowni ka) w danym Srodowi sku.
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W praktyce (takUe I eSnej), Al obej muj

jak:

AUczenie maszynowe (Machine Learning - ML): Algorytmy (np. SVM,
regresja |l iniowa, dr zewa decyzyj]ne),
bezpoSrednio z danych.
AngbokleDaethzearnmgeDL() Podkategori a ML,
wy gNcznie sieci neur onowe zChatGPe& ¢zp ma
Gemini).

APrzet warzanie jhnzyka natural neNB): ( Naf
UmoUIl Il wia maszynom rozumienie | gene.l
AWizja komputerowa (Computer Vision) : UmoUIl i wia maszynoa

Il nterpretowani e obraz-w | ub wideo.
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EBL Pomiar lasu przy zastosowaniu metod tradycyjnych

{ 0 S NBet 4b 2019, https://doi.org/10.1016/j jenvman. 2018.09.100 Jaukowe Komisji GeomatykiPo | s ki ego Towarzystwa LeSnego, I BL 18.11.2025.
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Tradycy]jne metody i1 nwentaryzacj . | asu
ABardzo pracochgonne i kosztowne.
ACznSciowo subiektywne i czasami niep:
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ASkgad gatunkowy,

A Budowa pionowa,

A Zwarcie, »*Pomi ar bezpoSredni
A Zmieszanie,
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EBL Detekcja pojedynczych drzew

; T e, N . -
o 2% 1 EVaPRE:, & CH oy, ¥
£ L YA ) OoJ  } b G S g -
. J v . i S 5 N A .
0. ST ' N A ca\ (g8
! » N
. - .

A8 4,
J \
. i
Nl

/]

oV,

LN

he

33
R

L

(c)

"'

S
A<

Yang et al. 201&emote Sen8(5): 372; doi10.3390/rs8050372
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Krok G., Kraszewski B., StereGzak K. 20 O-+
naziemnego skanowania laserowego w inwentaryzacji lasu-pr ze gl Nd ’

wybranych zagadni e . LeSne Prace Badawczg‘a,
10.2478/frp-2020-0021
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Single Tree Classification Using Multi-Temporal ALS Data and
CIR Imagery in Mixed Old-Growth Forest in Poland

Agnieszka Kaminska *\7, Maciej Lisiewicz '~ and Krzysztof Sterefczak
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Tree species composition
Bialowieza Forest (year 2015)

4 8 km

4 :l Birch (Benda spp.)

N

- Oak (Quercus spp.)

[ Hombear (Carpiniss betutus 1.)
- Ash (Fraxinus excelsior I.)
- Maple (Acer platanoides L.)
I Lime (7ilia cordata Mill)
E Alder (Alnus glutinosa (1..) Gaertn.)|
- Aspen (Populus tremula L.)
- Other deciduous

B Pine (Pinus syivestris L)

- Spruce (Picea abies (1..) H.Karst)
- Dead deciduous

- Dead pine

- Dead spruce

[ snag

Lisiewicz et al. 20253;0restry Aninternational Journalof Forest
Researchcpaf007 https://doi.org/10.1093/forestry/cpaf007
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Tree species classification of the Milicz Forest District
100
90
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70 @ Silver birch
X 0 Black alder
g
2 O European beech
2 50
3
2 O Penduculate oak
g 40 : :
= B Coniferous species
30
l_ ._ ] Forest District
Species 20
I:] Birch
- Beech 10
. Oak
- Alder
‘ 0
I Coniferous Reference data Classification data
0 5 km o e ==
L | m Remote Sensing of Environment i

The capability of species-related forest stand characteristics determination
with the use of hyperspectral data =
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Contents lists available at ScienceDirect .

Int J Appl Earth Obs Geoinformation “
journal homepage: www.elsevier.comilocataljag

Mapping individual trees with airborne laser scanning data in an European | M)
lowland forest using a self-calibration algorithm |
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Maciej Lisiewicz’, Marco Heurich®™*
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Legend

Category of danger
4
2
1
1] 2 ‘lvn —
Contants lsts avalable at ScionceDirect
Forest Ecology and Management
El \;7\ IER journal homepage: www.elsevier.com/locate/foreco
1 Inventory of standing dead trees in the surroundings of communication O"“‘“"“
routes - The contribution of remote sensing to potential risk
I l assessments
1 . . . .. . . A . . " 3 i
| Seminarium Naukowe Komisji GeomatykiPo | s ki ego Towar zystwa LeSnego, |y b o Mk s Pasceks
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A St er e @ralt 2047, doi: 10.1016/j.foreco.2017.07.018
A St er e @calt 20k9, doi: 10.1016/j.foreco.2019.03.064
A Kami @&t &l.22020, doi: 10.1016/j.foreco.2020.118432

A St er e @ralt 20RO, doi: 10.1016/j.foreco.2019.117826
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b) Number of species
[species/ha]

— . i o-2

- Spruce - 3-4
- Dead deciduous 5-6
I vaple [ Dead pine 4 7-8
3 - Oak - Lime - Dead spruce ‘ : - 9-10
2 [ Hornbeam [ Atder [ snag 0 3 6km , . .

c¢) Percentage of dead
trees [%)]

d) Dominant class
of dead trees

- Dead deciduous
l‘ | Dead pine
- Dead spruce
Snag
< 5% proportion
1 1 1 of dead trees

Lisiewicz et al. 20253;0restry Aninternational Journal of ForestResearchcpaf007 https://doi.org/10.1093/forestry/cpaf007
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Perspektywy rozwoju
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~ 73 000 tree species

Puliti, et al. 2025 Methods in Ecology and EvolutiofO,
1 KI8. https://doi.org/10.1111/2041 -210X.14503
Gatti et al. 2022, https://doi.org/10.1073/pnas.211%329Mmegum Naukowe Komisji GeomatykiPo | s ki ego Towar zystwa LeSnego, I BL 18.11.2025.



