7@ \)ARISTOTLE Comparative analysis of SLAM and TLS LiDAR technologies

JAIUNIVERSITY OF
'"THESSALONIK]

(:Gu,ﬁsz':xg.,zozs

for biodiversity relevant information extraction over two Natura 2000

. . 27 April-2 May 2025
Sites in Greece

Alexandridis V. ), Karolos Ion-An. (), Bellos K. ), Tsioukas V. ), Diamantopoulou M. @), Chrysafis I. (), Mallinis G.()
(1) School of Rural and Surveying Engineering, Cadastre, Photogrammetry & Remote Sensing Unit (PERS Lab), Aristotle University, Thessaloniki, Greece | Email: vimalexan@topo.auth.gr

() School of Agriculture, Forestry and Natural Environment, Department of Forestry and Natural Environment, Aristotle University, Thessaloniki, Greece

INTRODUCTION STUDY AREA & DATA RESULTS
o . . , o o o rore ooe ,1 ' : Max DBH Min DBH Mean DBH Sum DBH
Biodiversity monitoring is a critical global priority, requiring ;. - - Area  Plot oo o Lo o o o o L o oo o
reliable and precise information on forest and tree attributes to = FEAR ——
ensure sustainable management and biodiversity conservation. [ . B - o B 3 Sj park oo 2 M0 M %% B 4 P8 8P A 1omS AP 8
Remote Sensing (RS) technologies, and particularly LiDAR (Light N e GR“? I;(r’f)yf;}fl; Po9 682 924 66 9 18 8 354 472 3484 11686 14632 1324
Detection and Ranging), have emerged as transformative tools in £ A Y i National
fOreSt mOnitoring, Offering high_resolution 3D data acquisition g | : | "Pinc?os Pli)r?;lgs P14 84.84 85.6  88.3 5.99 4.8 5.2 42.36 38.60 37.18 2627 3826  4385.8
and the ability to capture complex forest structures with great oy o RN %ZZ‘L”?;ZTZZ" Max Height Min Height Mean Height Sum Height
precision. However, effectively surveying dense and . Area  Plot o) AM TLS Field SLAM TLS Field SLAM TLS Field SLAM TLS Field
heterogeneous forest environments remains a significant 4 ) Nél‘f;‘r’;(‘al PO1 154 1806 262 4 3 65 104 1117 148 289.82 22349 622
challenge. The study, conducted as part of the hELlenic %’% P\ Kotychi- pyg 16 2033 20 6 15 11 103 968 1508 33859 28071 573
BIOodiversity Information System (EL-BIOS). This research % . ! e
encompasses selected three 0.1 ha plots, distributed in two é Atgean 3aa Park P14 1885 2635 431 88 9.2 9.8 14.84 1895 2466 1736 2602 2910.6
distinctive protected areas: the Kotychi-Strofylia National Park, ma Zindos
south Greece and the Northern Pindos National Park, north . Kotychi-Strofylia Tree number Overall Accuracy (%)
_ | w20 | e S | 5 National Park, Area Plot . SLAMvs  TLS vs
Greece. § _.: | : AT R S ¢ . { me—emensmmd South Greece SLAM  TLS  Field Field Field
000E F00E , National P01 28 30 42 66.67 71.43
The aim of the study is to assess the potential of SLAM and TLS g | K(I,)f;r;i_ P09 % 3 38 68,40 8491
technologies in accurately estimating forest structural parameters stofylia
relevant to biodiversity monitoring. Specifically, the objectives Park P4 77 %2 118 6525 77.97
include collecting high-resolution 3D point cloud data using both Ziilj)viqup% bhe plot findos
methods, extracting key forestry metrics such as tree height and ' CONCLUSIONS

diameter at breast height (DBH) using open-source tools:
LAStools and 3D-Forest, optimizing algorithm configurations
for individual tree detection, and validating LiDAR-derived
outputs against traditional field measurements. Through this
approach, the study assesses SLAM’s feasibility as a fast,

« TLS and SLAM are effective alternatives to traditional forest
inventory, offering faster data collection
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3D visualisation structure of trees in a selected plot
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