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EXECUTIVE SUMMARY

¢CKA&a NBLRNI KFa 0SSy LINBLINBR Ay (GKS FNIYSg2N]
approaches for biodiversity information extraction in 2 selected National Parks of Greece (one
Y2dzy Gl Ay2dza YR 2y S St -BYORREOeB®odiversitysinfoanationd K S LIN
System: an innovative tool for biodiversity conservation, which i&inded by the LIFE Programme

of the European Union and implemented by the Green Fund argkeoeficiaries, the Organisation

for the Natural Environment and i@late Change (NECCA), the Aristotle University of Thessaloniki
Department of Surveying and Surveying Engineetimg Goulandris Natural History Museum/Greek

Biotope Wetland Centre (EKBY), the University of Thes8apartment of Electrical and Computer
Engineering (DECE), the European Topic Centre of the University of MalagdMEY{D Spain and

OLYMPOS CONSULTING.

ACTION B.3 is comprisedthyee discrete sukactions:

w4.1 Innovative RS data acquisition and information extraction (remote sensing, EO, wireless sensors,
Lidar) over pilot site A (mountainous): Pindos National Park.

w4.2 Innovative RS data acquisition and information extraction (remote sensing, EO, Lidar) over pilot
site B (wetland / Coastal): Kotychi Strofylia Wetlands National Park.

w4.3 Demonstration of implications and advantages for management and conservation through
innovative RS data acquisition and information extraction.

Subaction B.4.3 focuses on highlighting the implications and advantages of innovative remote sensing
(RS) data acquisition and information extraction methods for biodiversity management and
conservation.

Through an information fusioprocedureand the synthesis of data collected from each pilot site,
along with available nationwide data (biodiversity baseline data, Earth Observai@hdata), an
evaluation of the analysis results for the two pilot areas was conducted by the team of Aristotle
University of Thessaloniki, in collaboration with the teams ®bulandris Natural History
Museum/Greek Biotope Wetland Centre (EKBi¥e University of Thessaly, and the company
OLYMPOS CONSULTMN@ This evaluatio led to the preparation of the present technical report,
pointing out the validity of the applied methods and defines the roadmap for their routine
implementationacross protected areas of high conservation value in the country.

¢ KA & NB L2 N&chni&ly Guidé: finsplRatiois of the emerging RS data for biodiversity
management and conservation. Technical guidelines and recommendations to be adopted from
NECC# provides a synopsis of the work undertaken under-aations B.4.3.

This deliverable is divided into seven main sections.

Section Iprovides an overview of the theoretical framework for thilization of spectral data from
satellite sensors and point cloud data acquired through LIDAR technology, with the objective of
extracting informatiorrelatedto biodiversity.
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Section Zrovides guidelines for the acquisition, management, and processing of satellite data, such
as Sentinel and PlanetScope imagery. Additionally, it highlights the importance of field data collection
for the development of biodiversity models and other farparameters related to forest biodiversity.

Section Focuses on the generation of point cloud data from various terrestrial and active scanners
and platforms.The section elucidates the two primary categories of analysis for such data: (a)
Individual Tree Detection (ITD) and (b) abesed analysis.

Section &overs the guidelines for acquiring and managing data from Unmanned Aerial Vehicle (UAV)
systems. It provides instructions on equipment selection and mission planning, while also addressing
the legal and weather constraints. Additionally, it offers recoematations for mission execution and

field measurements. The sectiatso presents software for the processing of UAV data.

Section Hutlines the guidelines for acquiring and managing data using a Terrestrial Laser Scanner and
AYiNRRdzOSa (GKS a/e80ft2yS wSIAAGSNI ocné az2¥asol NB
Section Grovides guidelines for acquiring and managing data using SLAM (Simultaneous Localization
and Mapping) technology for the creation of 3D models and the mapping of topographic fedtures.

addition, the section presents the software "GeoSLAM Hub" and "GeoSLAM Connect" for processing
these data.

Section 7s specifically concerned with the analysis of point cloud data for the purpose of extracting
information related to biodiversity The section provides comprehensive instructions on the
management, storage, and organisation of files, as well as the creation of unifieddimesasional
models from point cloud datd-urthermore, it offers a detailed description of software tools such as
3D Forest and 3D Fin, along with librarigsstool}, and the development of software using
programming languageto extract biodiversityelated parameters from terrestrial and aerial point
cloud data.
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Adjustment reference points with error values

Target Actual
Name X Y z X Y F4 Error(m)
manual 255319.831 4423214.358 1717.392 255319.751 4423214380 1717422 0.089
manual 255322.526 4423231.679 1717451 255322514 4423231.682 1717431 0.024
manual 255307.143 4423233432  1713.965 255307.141 4423233440 1714.001 0.037
manual 255296.898 4423222685 1711.938 255296.993 4423222653 1711.891 0.111

RMS Error(m) 0.074

n' ¢ 13nReport ~ ~ ¢ T &' h7™V A > _h ot sthoovt st s h Ahwa BT
87
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Cht o y,T.A" s T s v T U h Syptheticiata& hoh syrtheticdata).

Name Date modified Type

- Non-Synthetic_Data 11/13/2023 416 PM File folder

@8 Synthetic_Data 11/14/2023 1:21 PM File folder
n'" < 1ash” + ha. ™' npnedL " >WALA
O,théNén.'Synthetic_Dataé‘H"wls' _h 1 81 Y >wWANh h A~ 8 Vvw’” 4 h* h
B, s ¢ Y @ RéSynthétieDateey Ch Y as | hsw i, ploty T A_ h S
B A _ _h _ ¥ A h w v, h = _" , h ¢ w<?” d_b]mé]\"s""l

¥ >w A h 1 8, h Ah B~ >wWAHhD ¢ h
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Name Date modified Type

mo 2 File folder

o 24/20 \M File folder

o 24/2023 10:45 AN File folder

B 3/2023 4:24 PM File folder

mos 24/2023 10:48 AV File folder

mos Y File folder

mo7 / Y File folder

mos / 3AM File folder

| /13 3 v File folder

imo 2/13/2023 File folder

[__Ri| 3 6 AM File folder

W2 3/2023 4:25 PM File folder

[ _RE 3/2023 File folder

| RF 3/2023 11:27 AN File folder

| RH /13 3 4:25 PNV File folder

6 /13/2023 4:25 PM File folder

me :30 AM File folder

R /13/2023 4:26 PN File folder

im0 3/2023 4:26 File folder

i /13/2023 4:26 PM File folder

2 34:26 PM File folder

[ pindos_all 2 3 BIN File

n' S15pht h ..t > T U Y A Sht T Y ewmer A U th Yt A
rh‘ B , h¢s<vl ! ' ¢ h ¢ B ,‘,'_W'JB"h'>{’>i§5{'_v">’W’T/\Bh"y\l“B“‘>_Wh/\
1 84 Y >wAh ,,_"J’tiDAﬂBB_{'V’;hWI/\hS‘Zm‘_h‘55"JgsLAM‘,4‘5_4"5;[9W/\h
(Simultaneoud.ocalisatiorAndMapping¢ h * - ¢ h*  h "7 h g A s T8 T
g

A h ' Shapefile . "

Name Date modified
@8 Photogrammetry /24, AN File folder
B Shapefile /24/2023 10:42 AN File folder

il sLam :56 PM File folder

B vAV-LiDAR /2 File folder

n'Slnh - ' psiC >dplots A s S

e v haAL h o A L BL T S>SWAL A L BA BT Aht hAT T h
| S *1 h * Ch - ¥ v * ¥ S - A - B ¥
“’<<h'_<h N /\B'JB’Ihz__'W_B’ /\h‘ J’/\_s‘ Y i h o _"“’5
A h ">t5‘_/\:’/\_h‘ _h 'h/\_h > B CY " MWAMY Y S K <'<cw f.l."fh"-
v sE Y Y Bt ‘ 7 o Ch e v >‘h‘ A" “ ‘j"_l‘B"‘_B‘:¢ h T h>>W/:B [0}
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" Project manager T x "' Project manager
New project

Mew project
Details of the new project - Transformation matrix

Details of the new project
Please select a name and path to the new project. If any field is red, it Please choose transfarmation matrix o create new. More info about
means that on given location a folder with the same name already & transformation can be found in user guide.

exists, In that case please change the name of the project or path to = )
the project folder. Chaose transform matrix

Project name (please do not use spaces in name):

[ dokimi]

Path to project folder: & ® Create new transform matrix
[C:/Users User/Ponrloads = Browse g Name of new transformation matrix (without spaces):

Choose existing transformation:

atix ]

Enter value for X coordinate:

‘my_mah'lx
[-22000

Enter value for ¥ coordinate:

[-13000
Enter value for Z coordinate:

[ol

‘ Next > Cancel | < Back | Next > Cancel
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57 Automatic Segmentation ? X O perioxi_3_slam_cropped.pcd

_ [0 Vegetation_octree.pcd

Input Vegetation Cloud: D Terrain_nctree.pcd

| E [] wegetation-rest.pcd

Input Terrain Cloud: D 100, pc d

ot T e s | g oo

F et O ID3pc

Descriptor Threshold Value in [%] 0-100: _hErratinddn;ds 1:: interetlsts_as D |D5|pcd

5. The voxel size,

|70 g::mpb:rutype (slope, intensity, D IDE.pcd

Amount of Iterations: ?‘Eﬁ?,)l de:ﬁf::; ﬁ;rssvgf‘a;:gf I:‘ 107, pc d

2 e e [} ID&pcd

Mumber of Voxels in Element: as the _method_ imaIIF, are D ID1OPCd

[150 ot on o Gtsd e L 1D11.ped

P e . github.cumfjanekaBDFurest; D 101 E.pcd

The doud prefix and non D INE d
[1s0 e o e b
Set Cloud Prefix: specify the vegémhnn doud __| ID14PCd
containing trees and the terrain D 11 Spcd

|ID doud for estimating tree base D ID16.pcd

Qutput of Non-segmented Points: Posm?n. Al ccmpu}ahonsl S j I:‘ |D1?Ipcd

|vegE.taﬁnn-fest D I Ig':Ecd

Descriptor: l:‘ |D21 .pcd

PCA ~2
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e
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Greece

B Automatic Segmentation

Input Vegetation Cloud:

Biodiversity

I'u'egeiaﬁon_octree .pcd
Input Terrain Cloud:

ITerrain_octree.pod

Voxel Size;

|10

Descriptor Threshold Value in [3%] 0-100:

|50
Amount of Tterations:

|2

Mumber of Voxels in Element:

|50

Distance from Terrain

| 1600
Set Cloud Prefix:

I

Output of Non-segmented Points:

|vege13ﬁon-rest

Descriptor:

This tool serves for automatic
segmentation of individual trees.
There are ten inputs needed to
start, The wvegetation and
terrain douds of interests as
input douds. The woxel size,
descriptor type (slope, intensity,
PCA), descriptor threshaold value
(%), amount of iterations,
number of voxels in element, and
the distance from terrain, as well
as the method itself, are
explained in detail on the wiki
section on our GitHub https:f/
github.com fjanekT f3DForest.
The doud prefic and non-
segmented points output name
define the output.You have to
specify the wvegetation doud
containing trees and the terrain
doud for estimating tree base
position. All computations are
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