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General Objectives

Establish

Establish a 
protocol to directly 
quantify pinecone 
production using 
different remote 
sensors that allow 
a faster and more 
objective 
evaluation than 
the current visual 
procedure

Define

Define the 
differential 
spectral signal 
using the 
combination of 
sensors

Define

Define techniques 
for capturing 
images of pines to 
evaluate the 
production of tree 
stands

Image

Image processing 
and obtaining 
results
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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.g.l., so that calculations can also be made on the height

of each tree once the classified and segmental images are displayed.

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

Montage image of pinecones 
taken from the field using the 
modified RGB camera of NIR-R-G 
at 12 MP.

Modified-RGB image montage 
fastRandomForest classification 
map, probability maps, and 
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.



QualityPinea ForestScanner FIJI 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

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


11

Evaluation of Forest 
Productivity using UAVs

Agrocam CIR 
(NIR-G-B as RGB)

NDVI-B Agrocam NIR Agrocam
Vegetation Density 

using NDVI  automatic 
thresholding.
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Evaluation of Forest 
Productivity using UAVs

Agrocam CIR 
(NIR-G-B as RGB)

Digital Vegetation/Elevation 
Model (DEM/DVM)

MosaicTool semi-automatic 
Segmentation Process

MosaicTool semi-automatic 
Segmentation Process



13
https://github.com/sckefauver/QualityPinea

https://gitlab.com/sckefauver/MosaicTool

https://github.com/sckefauver/QualityPinea
https://gitlab.com/sckefauver/MosaicTool
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Evaluation of Forest Productivity 
using 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.pique@ctfc.es 
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