Growing

ideas
through
networks

High-resolution UAV Imaging for Forest
Productivity Monitoring

Shawn C. Kefauver, J. Segarra, M. L. Buchaillot, M. Pique

University of Barcelona, Spain

v' E D S t _ ',: ;:ﬁh?fi Y,.-:r‘-t n: }»A 0 -‘ l‘_‘“ 2020 Framework Programme T uas for env ronmen tal moni [omg T
of e turopean Union
EUROPEAN COOPERATION Vs @ N\
IN SCIENCE & TECHNOLOGY




General Objectives

Establish a Define the Define techniques Image processing
protocol to directly differential for capturing and obtaining
guantify pinecone spectral signal Images of pines to results
production using using the evaluate the

different remote combination of production of tree
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First UAV flights of natural stands of Pinus
pinea captured with multispectral cameras

Airinov 4C Infrared multispectral Orthomosaic (CIR, color infrared) made from the multispectral
images captured by the drone from 30 m a.qg.l., so that calculations can also be made on the height
of each tree once the classified and segmental images are displayed.

Color Infrared (CIR) Digital Elevation Model (DEM)
Scost



Vegetation Indexes, Airinov Multispec 4c
spectral characteristics

NDVI (Normalized Difference Vegetation Index)
NDRE (Normalized Red Edge Index)

NRGDI (Normalized Red Green Difference Index)
RDVI (Renormalized Difference Vegetation Index)
SAVI (Soil Adjusted Vegetation Index

OSAVI (Optimized Soil Adjusted Vegetation index)
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Segmentation of the forest to identify and outline the
individual trees of Pinus pinea in Matlab




Evaluation of forest plantation
productivity using UAVs

Segmenting trees in FIJI (ImageJ) from RGB UAV
Images and SfM to make DEM/DVM.
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Counting Pinecones with Machine
Learning (fastRandomForest)

Modified-RGB image montage

Montage image of pinecones ooe
fastRandomForest classification

taken from the field using the

modified RGB camera of NIR-R-G map, probability maps, and
at 12 MP. pinecone counts.
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Counting Pinecones with Machine

Learning (fastRandomForest)

Correlation between manual image-based counts (a best-case
scenario) and manual field-based counts (real ground truthing) for
12 MP modified-RGB (Green-Red-Near Infrared) images collected
at the IRTA plantation site taken at 15 m above ground level.
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Counting Pinecones with
newer sensors

Capture of more UAV images covering the visible (RGB) and near-infrared at different
phenological stages of Pinus pinea. A new near-infrared NDVI sensor with an integrated
GPS will be acquired to capture RGB images using the DJI Mavic 2 Pro compact UAV.

Vegetation health analysis Free online processing Functionality, warran ty

Sensitivity

Transmission (%)

Technology Low cost - high value Easy installation

Wavelength (nm)
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QualityPinea ForestScanner FlJI Plugin

Image processing toolkit for UAV RGB, UAV
Agrocam NDVI NIR-G-B, and UAV DEM processing:


https://github.com/sckefauver/QualityPinea
https://gitlab.com/sckefauver/MosaicTool

Evaluation of Forest
roductivity using UAVs

Vegetation Density
Agrocam CIR NDVI-B Agrocam NIR Agrocam using NDVI automatic
(NIR-G-B as RGB) thresholding.
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Evaluation of Forest
Productivity using UAVs

Agrocam CIR MosaicTool semi-automatic Digital Vegetation/Elevation MosaicTool semi-automatic
(NIR-G-B as RGB) Segmentation Process Model (DEM/DVM) Segmentation Process

8496x13344 pixels; RGB; 432M8 8496x13344 pixels; RGB; 432M8 5280x8592 pixels; 32-bit, 173MB
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ForestScanner 0.1 beta

e Corew iewemr Thowaer

ForestScanner 0.1 beta
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ForestScanner0.1 beta
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UAV RGB VAV Agrocam NOVI UAV DEM UAV RGB UAV Agrocam NOVI UAV DEM
ForestScanner I - ) e

A collaborative forest management research and development project sl e z Resadts s £
between the University of Barcelona, Centre Tecnologic Forestal de

Catalunya, the Cooperativa Forestal de Catalunya, and the Centre

Bah byate:

Nacional de la propriété forestiére. Developed by Shawn C. Kefauver, UB,
and Jose Armando and Juan Jose at Universidad de Ibague.
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HIS color space
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Normalized Green — Red Dif ference Index (NGRDI)
_ (Green DN- Red DN)
"~ (Green DN + Red DN)

(Hunt et al., "Evaluation of digital photography from model aircraft for remote
sensing of crop biomass and nitrogen status,” 2005)
Triangular Greennes lindex (TGI)
— -0.5 [190(R670 — R550) - 120(R670 - R480)]
(Hunt et al., "A visible band index for remote sensing leaf chlorophyll content
at the canopy scale,” 2013)
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https://github.com/sckefauver/QualityPinea
https://gitlab.com/sckefauver/MosaicTool

valuation of Forest Productivity

sing UAVs, new sensors

Collaboration with the company ECOESPACIO to take
LIDAR for the measurement and segmentation of pines.
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Thank you

sckefauver@ub.edu

joel.segarra@ub.edu

luisa.buchaillot@gmail.com

miriam.piqgue@ctfc.es
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