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overview
of the flagship 2.6.3

Flagship 2.6.3

The flagship activities are divided into three distinct but interconnected working groups:

➢ Identification of objects from aerial images using a deterministic learning algorithm. 

Currently used for identification of photovoltaic panels (Emiliano and his group).

➢ Study of vineyard diseases using of airborne images (drones and UAVs) by clustering 

techniques (Virginia and her group).

➢ Analysis of satellite images (Copernicus constellation) using Machine Learning 

techniques to identify vineyard diseases and/or wildfire segmentation/predictions 

(Alessia, Giuseppe and Gialex)
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Identification of objects from aerial 
images with deterministic algorithm

Flagship 2.6.3

➢ The activities of Emiliano's group are focused on the development of a deterministic 

algorithm for object identification and segmentation of aerial images.

➢ Currently, the algorithm has been used to identify photovoltaic panels (PV) based on their 

characteristic colors. The work has been published: 

https://doi.org/10.3390/technologies11060174.

➢ The importance of this work lies in the possibility of identifying PV and estimating the 

amount of green energy production expected in a community/region.

➢ The use of a deterministic algorithm as opposed to ML methods gives as benefits 

explainability, speed of execution and no need for large datasets.
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Classification of pv images and color 
extraction

Flagship 2.6.3

➢ The first phase of the pipeline is the classification of 

PV images for colour extraction.

➢ Colors found in both labeled regions and the 

background are deemed PV panel colors if more 

prevalent in labeled regions (LR). 

➢ The subset of LR colours that are also frequent in the 

background (BR) were removed.

➢ Images with panels having too many dark pixels 

(lightness < 0.2) and a high quantity of saturated 

pixels (saturation > 0.33) are removed.
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Identification of pv

Flagship 2.6.3

The outcome is a collection of RGB color values 

characteristic of PV panels, which are subsequently 

searched for in an unknown image (green pixels in 

the image below)

For the refinement of the results A 5x5 tile (blue) shifts 

across the image, turning entirely blue if over 75% of 

its pixels are green; the same applies to an 11x11 tile 

(red)
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results

Flagship 2.6.3
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Study of vineyard diseases 
from airborne images 

Flagship 2.6.3

➢ Flavescence dorée is a vineyard disease caused by 

a phytoplasma that is devastating crops across

Europe.

➢ This study aims to quantify the incidence of the 

disease using airborne images to identify, through 

AI techniques, one of the main symptoms of the 

disease, namely reddening of the leaves.

THE RADGYRO
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Analysis pipeline

Flagship 2.6.3
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results

Flagship 2.6.3

DENSITY MAP INCIDENCE MAP
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Study of vineyard diseases from 
airborne+satellite images 

Flagship 2.6.3
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Analysis of satellite images using 
Machine Learning techniques 

Flagship 2.6.3

➢ In some of the discussions at the Spoke 2 

meeting, the difficulty of managing the 

downloading and manipulation of satellite 

data for the realization of datasets using the 

available frameworks emerged.

➢ We decided to develop a library that would 

serve as a unified framework for the 

preparation of datasets used for training AI 

techniques, and possibly integrate these 

techniques within it.

➢ Development is already underway and the first 

version of the code is already available on github 

(currently in private form): 

https://github.com/gpiparo2/AgriSentinel.

➢ In addition to being useful internally, the 

development of this library could be a 

valuable support for the completion of certain 

KPIs.

https://github.com/gpiparo2/AgriSentinel
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Wildfire dataset for burnt area 
delimitation with cnn

Flagship 2.6.3

➢ Using the AgriSentinel library and historical fire information taken from 

the COPERNICUS Emergency Management Service (List of EMS Rapid 
Mapping Activations | COPERNICUS EMERGENCY MANAGEMENT 
SERVICE), we created a test dataset for delimiting burnt areas.

➢ The dataset consists (currently) of 85 500x500 pixel images, and was 

used to train and test a simple Convolutional Neural Network, which 

gave fairly good results.

➢ Some spectral bands and vegetation indices (NDVI, NBR, NDWI) were 

used as input.

➢ There is a lot of room for improvement by using more images, more 

features, more complex and deeper models. The preparation of the 

dataset for training and testing also plays an important role, as does cloud 

management.

➢ The most interesting objective, apart from the delimitation of burnt 

areas and the prediction of fires by means of risk maps. is much more 

complex and it may be necessary to add data from other sources and 

to exploit time sequences.

https://emergency.copernicus.eu/mapping/list-of-activations-rapid
https://emergency.copernicus.eu/mapping/list-of-activations-rapid
https://emergency.copernicus.eu/mapping/list-of-activations-rapid
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Preliminary Results

Flagship 2.6.3

CNN used for this work
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

MS7 (to be completed next month)
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

The report will focus on the different technologies used 

by the three working groups, namely: 

• Deterministic identification algorithm .

• Clustering methods (k-Means and DBSCAN).

• Convolutional NN and eventually LSTM.

MS7 (to be completed next month)
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

The report will focus on the different technologies used 

by the three working groups, namely: 

• Deterministic identification algorithm .

• Clustering methods (k-Means and DBSCAN).

• Convolutional NN and eventually LSTM.

Satellite datasets based on Copernicus 

satellite constellation can be indicated as 

use case test datasets (it can be also be 

distributed for the next KPIs). Also, PV 

and airborne can be indicated as well, but 

I think they cannot be distributed (?) 

MS7 (to be completed next month)
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

MS8 (to be completed by June 2024)

MS9 (to be completed by octber 2024)
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

MS8 (to be completed by June 2024)

MS9 (to be completed by octber 2024)

The results obtained by Emiliano and 

Virginia groups can already be indicated as 

feasible (publications have been made or are 

being made). We hope this will also be the 

case for the Sentinel data trials. Surely the 

first experimentations will have already 

been carried out.
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

MS8 (to be completed by June 2024)

MS9 (to be completed by octber 2024)

Sentinel's library for downloading, manipulating and 

visualising satellite images is already uploaded to a private 

repository (gpiparo2/AgriSentinel (github.com)). For the MS8 

report, it will be improved and updated with ML analysis 

methods for the images. The repository can be made public at 

the end of the project for final KPIs.

The results obtained by Emiliano and 

Virginia groups can already be indicated as 

feasible (publications have been made or are 

being made). We hope this will also be the 

case for the Sentinel data trials. Surely the 

first experimentations will have already 

been carried out.

https://github.com/gpiparo2/AgriSentinel
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Milestones and kpi of flagship
2.6.3

Flagship 2.6.3

MS10 (to be completed by august 2025)

Current status

1∗ + 1 to be prepared (Virginia’s Group)

1 to be held in April 2024 (Virginia’s abstract accepted**)

1 to be made public before the end of the project (AgriSentinel Library+ML methods)

1 to be prepared and made public (?) before the end of the project (Sentinel datasets)

*D. Marletta, A. Midolo, E. Tramontana, Detecting 
Photovoltaic Panels in Aerial Images by Means of 
Characterising Colours, Technologies 2023, 11(6), 174; 
https://doi.org/10.3390/technologies11060174

**Strati et al., Airborne surveys for the detection of 

Flavescence Doreé in vineyards

EGU General assembly 2024 - 14-19 aprile - Vienna

Session: BG9.1 – Remote Sensing applications for the 

biosphere, https://www.egu24.eu/

https://doi.org/10.3390/technologies11060174
https://www.egu24.eu/
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Computational resources request 
for uc2.6.3

Flagship 2.6.3

For the future activities of the flagship we have requested the following computational resources:

➢ CPU time on Galileo-100 (200k/300k core hours), to be used mainly by the Virginia group for 

future intensive analysis of airborne data.

➢ GPU time on Leonardo-Booster (10k/15k core hours), to be used both from Emiliano group and 

for the final tests of ML methods developed for the analysis of satellite data.

➢ Temporary disk space (500 Gb) and Analysis disk space (15 Tb) for all three working groups.

➢ A virtual machine with CPU (64 cores, 2 Gb of ram each) and GPU (4 GPUs) for the 

development of ML techniques for the analysis of satellite data. Temporary disk space (500 Gb) 

and Permanent disk space (1.5 Tb).


