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Domain of application is Agriculture

Emphasis in Computer Vision and 

Image Processing

Indicative tasks

● Image Classification

● Events Detection

● Fill missing values in SITS
● etc.



The ENVISION project

• CAP’s environmental objectives contribution

• Tools for the continuous, large scale and uninterrupted monitoring of 
farm management activities with regards to sustainability. 

• These tools reinforce the monitoring of environmental-and climate-
friendly agricultural practices stemming from EU policy 

• Towards CAP post-2020 and regional agricultural activities that do not 
severely impact the climate and nature.
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ENVISION benefits

Farmer

• Personalised guidance
• Boost the performance of the 

cultivation
• Reduction of administrative

burdens
• More transparent execution 

controls
• Avoid penalties/ non-conformances

PAs and CBs

• More targeted on- field 
inspections

• Reduction of costly & time-
consuming procedures

• Reduction of operational and 
administrative costs

• Continuous monitoring of farmland
• Automated checks based on EO 

data

Stakeholders

• Better control system based on 
satellite images

• Data availability, accessibility & 
re-use

• Design more accurate 
certifications

• Modernise the monitoring 
approach
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Datacube in practice

2 Full-Year Datacube datasets of Sentinel-1 and 
Sentinel-2 images for both Cyprus and Lithuania

• Storage of various dataset, from Sentinel
missions to LPIS

• Allow scalable continent scale processing of
the stored data

• Creation of various feature spaces from the
same data; Pixel-based, object-based, path-
based
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Datacube on practice
• Cloud Masking and Indices calculation

• Parcels Indexing and Rasterization

• Buffering

• Photo-interpretation

• Analytics and Summary Aggregated 
Statistics

• Fast and Easy subset extraction

• Pixel-wise Time-series preprocessing

• Etc.
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Clouds and Small parcels 
The ever present problems

Damn it’s cloudy

▪ Employ validated fusion algorithms on Sentinel-1 and 
Sentinel-2 data to overcome cloud coverage

Damn that parcel is small

▪ Pixel-based classification and advanced AI algorithms can 
partly solve the problem

▪ Improved smart sampling to decide on the risk of false 
declaration even if the classification accuracy is 
suboptimal

AgriHUB | Agriculture, Ecosystems and Environment Group



EO Products provided

• GAECs and SMRs requirements – Incompliance Maps

– Proximity to water-ways / Runoff Risk assessment for NVAs water pollution (GAEC1/SMR1) 

– Minimum soil cover for Soil Erosion (GAEC 4)

– Stubble Burning Identification and Burnt Scar Mapping (GAEC 6)

• Harvest Event Detection and Detection of illegal activity on Natura2000 regions

• Other GIS and Analytics functionalities:

– Temporal/Zonal Statistics

– Animations of temporal evolution of an area

– Smart Multi-faceted Geospatial Queries

– Index Anomalies

– Trends detection

RUSLE estimation for Runoff Risk Assessment

Stubble Burning Identification 

Harvest events detection (Lithuania)

Illegal Activity detection on Natura2000 regions (Cyprus)

before after

Analytics on Vegetation and Soil Index Time-
series
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Stubble Burning Identification and Burnt Scar 
Mapping

ALGORITHM CRASH TEST: Devastating Cyprus Forest Fire in July 2021  

▪ Results Exported into parcel level 
in order to assist CAPO 
personnel on damage 
evaluation.
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ENVISION Data Cube GeoTiffs ftp service

http://185.178.86.82/api/parcels/{id}/{starting_date}/{ending_date}/{ba
nd/index}

e.g. http://185.178.86.82/api/parcels/24/2021-11-01/2022-06-01/ndvi 
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Cultivated crop type maps - Lithuania

Crops Distribution - Lithuania
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Dynamic Crop Type Mapping

Random Forest

Cultivated crop type maps - Lithuania
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Cultivated crop type maps - Lithuania
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Example 1. NDVI of a case predicted as Spring Cereal and the label 
given is Black Fallow

Example 2. NDVI of a case predicted as Winter Cereal and the label 
given is Spring Cereal

Cultivated crop type maps - Lithuania
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Crops Distribution - Cyprus

Cultivated crop type maps - Cyprus
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Fallow Land Case

Cultivated crop type maps - Cyprus
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Cultivated crop type maps - Cyprus
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Small Parcels Issue

Cultivated crop type maps - Cyprus
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Greenhouses (Temporal vs Permanent)

Cultivated crop type maps - Cyprus
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Dynamic Crop Type Mapping

Support Vector Machine
From Pixel to Parcel

Cultivated crop type maps - Cyprus
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Cultivated crop type maps - Cyprus
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Cultivated crop type maps - Cyprus
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EO services

• Smart Sampling for OTSC (traffic light system): sophisticated algorithm evolving 
dynamically throughout the cultivation period by exploiting the current and the 
previously generated Crop Type Maps, to identify the most confident misclassifications 
and potentially false declarations. 

M. Rousi et al., "Semantically Enriched Crop Type Classification and Linked Earth Observation Data to Support the Common 
Agricultural Policy Monitoring," in IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, vol. 14, pp. 529-
552, 2021, doi: 10.1109/JSTARS.2020.3038152

• Crops Diversification Compliancy Maps (Greening I): a compilation of if-conditions 
according to the Greening 1 set of rules which examines the hypothetical impacts 
between an actual truth and crop label mapped. Exploits LPIS and the declarations of the 
farmers. 

Greening I Compliance Map

Precision and Recall of smart sampling algorithm over 
cultivation period

Cultivated crop type maps
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• Reconstruction of NDVI based on S1 data (Cloud Coverage)

• Mowing events identification based on the new artificially created NDVI

• Mowing compliance results according national regulations

Grasslands Mowing Events Detection
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Grassland Monitoring for the Common 
Agricultural Policy (CAP)

Extensive Cloud Coverage and S1-S2 Fusion

Deep Learning for Event Detection

Quantification of the Grassland Use Intensity 
and CAP monitoring

Remarks & Future work

Deep Learning for fusion of Sentinel-1 and Sentinel-2 data and 
grassland mowing detection
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Grassland Monitoring for the Common Agriculture Policy (CAP)

• Grasslands provide a wide range of ecosystem services (e.g. fodder for live 
stocking animals, wildlife habitats, carbon storage, soil erosion protection etc.)

• The Common Agricultural Policy (CAP) requires the systematic and timely 
remote monitoring of Agricultural Lands and Grasslands

• Pillar I of CAP - The detection of grassland mowing events at the parcel-level 
has been identified as a key data product to assess the compliance with respect 
several CAP measures, including the crop diversification and permanent 
grassland areas maintenance 

• Most countries also define national regulations such as a reference date or 
period for the mowing of permanent grasslands, as well as  grazing events, 
boundaries elements, mowing date or mowing within an agronomic year (e.g. 
Spain, Italy)

• Pillar II of CAP - Conceptual Design of targeted agro-ecological and climate-
focused measures (CAP post-2020)
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Study Area

The study was conducted in the country of Lithuania (April-October 2020)

* Based on Climatic Regionin of Lithuania 2013 
(Lithuanian Hydrometeorological Service under the 
Ministry of Environment of Lithuania)
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Sentinel-2 Data 

The study was conducted in the country of Lithuania (April-October 2020)

Sample parcels (area > 0.5 hectares) are taken from 6 different regions of 
Lithuania 

Spatial Resolution: 10m x 10m

Sentinel-2 L2A
• Normalized Difference Vegetation Index (NDVI) 
• Scene Classification (SCL) based on sen2cor L2A processor 
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Sentinel-1 Data

• Sentinel-1 GRD (rel. orbits: 58, 131) → Backscattering coefficients (VV-VH)

• Sentinel-1 Coherence (rel. orbits: 58, 131) →Coherence coefficients (VV-VH)

Spatial Resolution: 20m x 20m
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Cloud Masking

Other Masks:
• MAJA
• Fmask
• s2cloudless
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Common Temporal System of Reference
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Sparsity due to Cloud Coverage and Artificial Masking
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Dense Time-series
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Artificial Masking on Dense Time-series

DENSE NDVI (TEMP. RESAMPLED)

MASK
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Why not Temporal Interpolation?

• What when we have large gaps ?

• What when we have steep drops ?
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Sentinel-1/Sentinel-2 Fusion Model
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Sentinel-1/Sentinel-2 Fusion
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Sentinel-1/Sentinel-2 Fusion Results
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Sentinel-1/Sentinel-2 Fusion Results
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Sentinel-1/Sentinel-2 Fusion Results
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Sentinel-1/Sentinel-2 Fusion Results
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Sentinel-1/Sentinel-2 Fusion Results
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Sentinel-1/Sentinel-2 Fusion Results
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Sentinel-1/Sentinel-2 Fusion Results

AgriHUB | Agriculture, Ecosystems and Environment Group



Photo-Interpretation Process for Validation Instances
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Deep Learning for Events Detection
Reference day of the year (DOY) for the mowing events and 

the DOY predicted by the model
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Deep Learning for Events Detection

Mowing Prediction Mask
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Towards exhaustive CAP monitoring & Quantification of 
Grassland Use Intensity

82%

9%
9%

Compliance (at least one mowing 
event until 1st of August)

Compliant Non-Compliant Not Assessed
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Remarks & Future work

• A pixel-wise (DL) routine that can create dense NDVI time-series integrating both Synthetic Aperture Radar (Sentinel 1) and the 
available cloud free Sentinel 2 acquisitions

• An original Deep Learning Mowing Detection Algorithm based on Recurrent Neural Networks

• Meteorological and other ancillary metadata (e.g. topographic, DOY, LPIS subclass etc.) integration

• Evaluate more sophisticated architecture layers (e.g. self-attention)

• Analyze grasslands management activity of Lithuania and provide an eco-scheme knowledge

• Generalization of pipeline to a variety of similar event detection tasks on SITS (e.g. Stubble Burning Detection)

• Sentinel-1B anomaly that occurred on 23 December 2021 is still on-going
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Synergies
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Publications & Conferences

Drivas, T., Sitokonstantinou, V., Tsardanidis, I., Koukos, A., Kontoes, C., & Karathanassi, V. (2022). A Data Cube of Big 
Satellite Image Time-Series for Agriculture Monitoring

Sitokonstantinou, V., Koukos, A., Drivas, T., Kontoes, C. and Karathanassi, V., 2022. Datacap: A satellite datacube and 
crowdsourced street-level images for the monitoring of the common agricultural policy.

Tsardanidis, I., Sitokonstantinou, V., Koukos, A., Drivas, T. and Kontoes, C. 2022. Deep Learning Methods for Grassland 
Activity Monitoring.

Sitokonstantinou, V., Koukos, A., Choumos G., Kontoes, C. DataCAP: Sentinel datacubes, crowdsourced street-level 
images and annotated benchmark datasets for the monitoring of the CAP 

Tsardanidis, I., Sitokonstantinou, V., Koukos, A., Drivas T. and Kontoes, C.,  "Deep Learning for Event Detection on 
Grasslands", B42C-07 presented at 2021 AGU Fall Meeting, 13-17 Dec. 
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On-going Journal Publication
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IEEE Transactions on Geoscience and Remote 

Sensing



ENVISION Team Meetings and Travels
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Thank you!
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