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Introduction 

1. Research question 

The use of satellite data with an intermediate resolution (10 m for Sentinel-1/2) for agriculture and more 

specifically for crop recognition might not be adequate in areas where the size of parcels is relatively 

small and diversity of crops is relatively high. In those cases aerial photography data with a higher 

resolution would offer a solution. This case study addresses two concrete questions: 

1. Data availability: are aerial photography data available for official statistics, with characteristics 

and conditions of use allowing them to be used realistically? 

2. Testing in practice whether high-resolution aerial photography data can be used for crop 

recognition at a more diversified, detailed and small-scale level, using machine learning 

algorithms. 

Obviously, the second objective can only be attained after the first one has been addressed successfully. 

2. Concrete approach 

Belgium is a federal state where competencies linked to territory (such as environment, agriculture, land 

use, zoning regulations, construction and housing, GIS, …) are exercised at the level of Belgium’s 

regions Flanders, Wallonia and Brussels. In order to tackle both research questions, Statbel opted to limit 

itself to Flanders, partnering with Statistics Flanders. 

Flanders has 6.6 million inhabitants (about 58% of Belgium’s population) for a surface area of 13,500 

km², resulting in a high population density of about 490 persons per km². As a result, its agricultural area 

(7,425 km² or 55%) consists of a great number of relatively small plots which may vary considerably as to 

the crops under cultivation. Consequently, the use of satellite data with a fairly low resolution is probably 

less effective to assess crops than in predominantly agricultural regions characterised by large plots and 

monocultures. 

Statistics Flanders, being interested in the exploitation of satellite and aerial imagery for various statistical 

purposes, has agreed to act as ‘unofficial’ non-refunded partner in WPH. Its role is essential for 

connecting to the departments and units in the Flemish administration owning satellite and aerial 

photography data and/or using machine learning/deep learning/artificial intelligence to analyse these data. 
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Data availability 

In order to assess the availability of aerial photography data with the required resolution, frequency and 

access conditions, Statbel and Statistics Flanders had e-mail and face-to-face exchanges with the major 

organisations and units responsible within the Flemish administrations: EODaS (Earth Observation Data 

Science) programme of the Department Informatie Vlaanderen (Information Flanders), VITO (Vlaams 

Instituut voor Technologisch Onderzoek, Flemish Institute for Technological Research) and the GIS 

unit/Geoloket (Geocounter) of the department Agriculture and Fisheries. 

1. EODaS Programme, Ghent (BE) 

https://overheid.vlaanderen.be/informatie-vlaanderen/producten-diensten/earth-observation-data-science 

(Dutch) 

The EODaS programme manages the collection of earth observation data for Flanders and their 

dissemination as open data in a standardised way via web services. 

EODaS has several potentially useful datasets freely available (for Sentinel data, see below, VITO): 

 10-yearly high-resolution aerial photography (RGB) data, resolution 10 cm, and LiDAR data, 

resolution 25 cm, collected 2013-2015 for DHMVII (Digitaal Hoogtemodel Vlaanderen, Digital 

Elevation Model Flanders); 

 triannual aerial photography datasets, summer, resolution 40cm; 

 annual aerial photography datasets, winter, resolution 25 cm; 

Data can be accessed via: 

 the ‘Orthophoto mosaic webservice’ for aerial photography 

(http://www.geopunt.be/catalogus/webservicefolder/418e8e4a-12c1-80a8-8306-fcf4-799c-581d-

c4e38594), with among others most recent aerial photography dataset 2019.02, ground resolution 25 

cm (http://www.geopunt.be/catalogus/datasetfolder/50134be3-f0cd-47c5-8f6e-4a0936287947 

 the OpenData Viewer for LiDAR raw remote sensing data collected 2013-2015 

(https://remotesensing.vlaanderen.be/apps/openlidar/), including RGB. 

Other Links 

 Beeldverwerkingsketen (BVK) (Image processing chain): https://overheid.vlaanderen.be/bvk-

algemeen 

 LiDAR DHMV (Digitaal Hoogtemodel Vlaanderen, Digital Elevation Model Flanders): 

http://www.geopunt.be/catalogus/datasetfolder/7e40413e-9c17-492b-ac24-e72d37251e5a 

 Geopunt, central Inspire-compliant gateway to Flemish geographic government data made accessible 

to government agencies, citizens, organizations and companies: http://www.geopunt.be/over-geopunt 

 Presentation (Dutch) Source Data DHMV 

https://overheid.vlaanderen.be/sites/default/files/media/documenten/informatie-

vlaanderen/producten/BVK/documenten/Infosessie_BVKOpenData_LiDAR_21022017%20%281%2

9.pdf 

2. VITO, Ghent (BE) 

VITO (Vlaams Instituut voor Technologisch Onderzoek, Flemish Institute for Technological Research) 

undertakes research projects of public interest in various domains, among others using remote sensing 

(https://vito.be/nl/technologie-groep/remote-sensing), with some 90 persons employed. They collaborate 
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extensively with EODaS which provides data, but apart from that they collect or buy remote sensing data 

(satellite, airplane manned or unmanned, drone) paid for by projects’ clients. 

They provide free access to Sentinel satellite data via the Terrascope data platform 

(https://remotesensing.vito.be/case/terrascope). 

3. Agriculture and Fisheries– GIS & Geocounter (Geoloket), Brussels (BE) 

Landbouw en Visserij - Geoloket Landbouw (Agriculture and Fisheries - Geocounter Agriculture) 

conducts agricultural surveys on crop areas under cultivation, for the calculation of EU CAP subsidies. To 

that end, they use machine learning algorithms to automatically recognise crops as far as is possible; 

when this proves unfeasible, the traditional method of surveying is used and its results are fed into the AI 

algorithm to improve it gradually. LV uses data provided by EODaS. See 

https://www.landbouwvlaanderen.be/eloket/Domain.Eloket.Portaal.Wui/Content/Help/132.Geoloket%20l

andbouw/geoloket.htm, Dutch only). 

Conclusions 

A large amount of fairly recent Earth observation are freely available online as open data, including high-

resolution and very-high-resolution aerial photography. Unfortunately, these images cannot be used for 

crop recognition via machine learning, because they are recorded at an insufficient frequency (annually at 

low frequency (annually and tri-annually, and even 10-yearly for the highest-resolution data) to constitute 

the time series needed for analysis. Furthermore, many images cannot be used for crop recognition due to 

a recording time unfit for this purpose (during winter)  

 Analysis 

Because the first subtask, assessing the data situation, came to the conclusion that high-resolution aerial 

photography data are not readily available with the required frequency, the next foreseen step of testing 

machine learning methods to analyse the data could not be taken. 

Nevertheless, a first assessment of the data science capabilities of the various partners to address the 

research question was conducted. 

1. Statbel 

Statbel has personnel capable of performing this type of analysis, but all are more than fully occupied 

with operational business. Although there is awareness of the need to invest in building AI and machine 

learning capacity, at this moment the budgetary situation does not allow doing so. Other urgent priorities 

unfortunately have to take precedence. 

2. Statistics Flanders 

The recruitment of experts able to conduct the type of analysis required by this task is planned. 

3. VITO 

VITO has machine learning expertise and in fact has executed or is executing various quite similar 

projects using aerial photography (e.g., detecting asbestos roofs from aerial photography, creating Solar 

Map of Flanders). However, and although these experts are perfectly willing to provide advice, comments 

and feedback when asked, this analytical capacity is only available against payment. 

4. Dept. Agriculture and Fishery – GIS/Geocounter 

The Department Agriculture and Fisheries of the Flemish administration conducts agricultural surveys on 

crop areas under cultivation, for the calculation of EU CAP subsidies. They use machine learning 

algorithms to maximally determine land use and if possible crops from satellite images and aerial 

photography, thus greatly reducing the need to survey farmers. These survey responses are then fed back 
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into the AI algorithms to improve them.. LV also is willing to provide advice, comments and feedback, 

but their core business is of course not conducting projects. Moreover, their need for additional precision 

is not high as they always have the option to ask information about specific crops, and they need to do so 

to obtain the level of precision required for the correct assignment of EU subsidies. 

Annotated literature overview 

Another potentially useful outcome of Case study 3 is a commented overview of reports, documents and 

webpages on similar applications and projects by the organisations and units contacted in the course of 

the case study. 

1. EODaS, VITO: Detection of asbestos-containing roofs from the sky via artificial neural 

networks (AI) - https://overheid.vlaanderen.be/asbestdaken-monitoren-vanuit-de-lucht-aan-de-hand-

van-ai (Dutch) 

Asbestos was used as a building material in many houses and buildings in Flanders from the 1970’s and 

1980’s, among others as slate or corrugated-sheet roof covering. Because of the health hazard of asbestos, 

OVAM (the Flemish Public Waste Agency) is elaborating an asbestos removal plan, part of which is the 

gradual replacement of asbestos-containing slates and corrugated sheets. In order to create an inventory of 

asbestos-containing roofs in Flanders, OVAM has turned to remote sensing expertise provided by EODaS 

and VITO. To this end the high-resolution aerial images obtained in the context of the Flanders Digital 

Height Model (DHMVII 2013-2015) are being analysed with deep-learning algorithms within the EODaS 

Machine Learning workflow. 

2. EODaS, VITO: Unmanned aircraft for the operations of VLM (Flemish Land Agency) - 

https://overheid.vlaanderen.be/onbemande-vliegtuigen-voor-de-werking-van-de-vlm (Dutch) 

EODaS, VITO, VLM and ANB (Agency for Nature and Forests) carry out an analysis on the possible 

uses of imagery collected by unmanned aircraft in a limited test natural area, to be analysed via AI 

techniques and other methods. The project aims to assess the possible added value for determining 

groundwater levels, plant growth, relief or woody vegetation, especially in the less inaccessible parts. 

3. Solar Map of Flanders (Zonnekaart Vlaanderen) - https://overheid.vlaanderen.be/bvk-

zonnepotentieel-vlaanderen-voorbeeldprojecten 

By analysing the very precise LiDAR-based elevation measures from EODaS’ Digital Height Model 

Flanders II (DHMV II, 2013-2015) to determine the surface area, orientation and inclination of some 2.5 

million roofs, and by combining these data with meteorological, land registry and address data, the 

Flemish Energy Agency (VEA) and VITO created the Solar Map of Flanders which shows the ‘solar 

score’ for all buildings or parts of buildings, and their ‘solar potential’. 

An overview of all ‘Image,Processing Chain’ remote sensing projects by Information Flanders can be 

found here: https://overheid.vlaanderen.be/BVK-remote-sensing-projecten-bij-Informatie-Vlaanderen 

(Dutch). 

Conclusions 

The research question, whether aerial photography rather than satellite data are needed to recognise crops 

in areas characterised by relatively small plots and higher diversity of crops, could not be answered due to 

unavailability of images with both a high resolution and high frequency. Satellite data, at a fairly low 

resolution of 10 m, are freely available at a frequency (every 5 days) seemingly adequate for crop 

recognition in areas characterised by fairly large plots and a limited variety of crops. Aerial photography 

data with a high resolution, on the other hand, are available only at an annual or even multi-annual 

frequency, and sometimes in the winter season when hardly any crops are present. 
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A possible way out of this dilemma would be to pay for the creation of a high-resolution high-frequency 

dataset for a carefully selected area, limited in surface area but predominantly agricultural, with small and 

varied plots. The cost might not be as prohibitive as before, due to the continuous evolution of aerial 

photography techniques, notably the development of unmanned aerial vehicles (UAVs or ‘drones’). 

Ideally, this aerial photography dataset should be accompanied by survey and administrative data for the 

same area (e.g. the agricultural surveys conducted by Agriculture and Fisheries which resolve 

inconsistencies and fill gaps). 

This may eventually result in a two-way approach to crop recognition, on the one hand using lower-

resolution satellite data for regions with large plots and a limited variety of crops, complemented on the 

other hand with high-resolution aerial photography for regions with fairly small plots and a larger range 

of different crops. 


