Overview of Remote Sensing and GIS

Applications for Forest Monitoring
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Forest monitoring by Remote Sensing

AQuantity A Passive Remote Sensing
AArea, Height, Volume A Satellite images

AQuiality A Aerial photographs
ATree species A Maned aircrafts
AForest health A Unmanned aircrafts

A Active Remote Sensing
ARADAR
A LIDAR
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Forest monitoringg quantity

APassive A Image matching
APhotogrammetry A Semiglobal matching (SGM)
A Airborne (I A NJA O K 20B6t dnds AID8)
A Terrestrial A Structure from Motion $fM) (SnavelyN.,
AActive 2008) |
ALIDAR (Laser Scanning) A Point Clouebased processing

A Spaceborne A Tree detection
R Airborne A Inverse watershed
A Terrestrial A GeomOl‘ph_OH

A Local maxima
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normalised Digital Surface Model, Canopy Height ModdDEM¢ CHM)
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Forest monitoringc quality

APassive A Image classification
A Satellite images A Unsupervised, Supervised
A Free (e.g. Landsat, Sentinel) A Subpixel, Pixel, Segmenbased
A Services (e.g. Planéflaxan)
AAirborne A NDVI
AActive

ARADAR
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FIRC Forest Monitoring Technical System

Image processing Visualisation

Machine learning
Training areas
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https://efold.gov.hu/
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Checking and improving the forest stand
classification algorithm

v

AChecking the classification

AOptimization of training
areas

ARationalization of processing
units

ASurveying the possible
application field
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Subpixetbased classification

ASelecting endmembers
ASpectralunmixing
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NDVI

ANDVI = (NHR)/(NIR+R) “ Y
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Healthy and unhealthy single trees

Pixelvalues

40000

35000

30000

25000

20000

15000

10000

5000

0

400

450

500

550 600 650
<(nm)

—@—Beteg —@—9 3 S

700

a

fas3a

750

800

850

900



|

UNIVERSITY FACULTY OF

FORESTRY

=> of SOPRON

DJI MATRICEG60OPro

A Hexacopter
A ~2 kg payload
A ~30 min flying time
A Redundancy (GPS, INS, battery)

A Sony A7R camera
A 36 MP
A Full Frame
A 35 mm optics

A Sequoia multispectral camera
A 12mP
A 4 bands
A 3,98 mm (30 mm)
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Sony A7R kamera

DJI M RICE6OPrO . ParrotSequoia
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Survey Data

SoproniEgyetemBotanikusKert

A2018.06.10
A~180m flying height

A124 photos
A~2,5 cm ground resolution

100 m
P ro d u CtS Fig. 1. Camera locations and image overlap.
A O h I Number of images: 124 Camera stations: 124
rto p OtO' m Osal C Flying altitude: 171 m Tie points: 154,243

Ground resolution: 2.19 am/pix Projections: 379,361

ADigital Surface Model i SRR Rengeesies 0Smps

Camera Model | Resolution | Focal Length | Pixel Size Precalibrated
ILCE-7R (35 mm) | 7360 x 4912 | 35 mm 4.89 x 4.89 pm | No
Table 1. Cameras.
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oproni Egyetem Botanikusert
Ortophoto
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DJIMatrice 100

AQuadrocopter
A~20 min. flying time

AX3 camera
A12 MP,
A3,61 mm (20 mm)

AXT thermal camera,
A336*256,
A19 mm (~114 mm)

20
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Damages caused by games

Thermal camera
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Health issues of the Norway sprucPi¢eaabies
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AMore and more health
problem of Norway spruce

APlanning the felling

ADetermination of the area
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NDVI changes In Sopron Mountains 2@2020
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NDVI changes in Sopron Mountams 2017- 2020
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NDVI changes in Sopron Mountains 2017-2020
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NDVI changes in Sopron 98F compartm@01.82022

NDVI valtozasok a Sopron 98E erddrészletben 3-2 drfelvételek alapjan
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Health issues of the Scots
pine Pinussylvestriy

ADetected on Sentine?
ASurveyed by UAS
AField sampled



