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• Reference data collection: Field campaign
• Sample / geo-tag areas where a specific land use is 

located

• WorldCereal needs thousands of samples of different 
crops worldwide at different times of the year

• These samples train a model that produces a “wall to 
wall” map – e.g. WorldCereal Maize Summer 2021



•But…
•not all field samples 

are created equally



Example: A geo-tagged maize field sample

Type:
Maize

Coordinates: 
1.3658843˚   South
79.4180402˚ West

Is this a good sample?



How was it taken?

Let’s have a closer look:

In which direction?

When was it taken?

Example: A geo-tagged maize field sample



The 
picture 

was 
taken 

from the 
road

Example: A geo-tagged maize field sample



Example: A geo-tagged maize field sample



and the 
coordinates 
are on the 

road… 

(shown on a high-
resolution satellite 
image - Bing maps)

Example: A geo-tagged maize field sample



and seen on a 
lower-resolution 
satellite image 

(Sentinel 2 –20 m)

Example: A geo-tagged maize field sample



Good enough?

Example: A geo-tagged maize field sample



But which side of the 
road is it showing?

Also: Unknown date

Example: A geo-tagged maize field sample



Some hints help 
figuring out the 
exact location

Example: A geo-tagged maize field sample



But…
with thousands of samples, 
it becomes very difficult to 

guess for each one!

Example: A geo-tagged maize field sample



• Sample inside the desired land use or parcel, 
whenever possible in the center of the field

Reference data collection: field campaign wish list



• Use full decimals on coordinates taken, preferably, 
use a device with enough geo-precision

• If possible, include pictures on different angles and 
directions

• Include exact date

0 0000000

Reference data collection: field campaign wish list



• Preferably, create not only a point, but a polygon (perimeter 
of/inside the parcel)

Reference data collection: field campaign wish list



• But beware of only including homogeneous crop fields 

Reference data collection: field campaign wish list



Tools to facilitate reference data collection

•Virtual in situ data collection
•GPS device – analog (paper + pen)

•Phone – pictures with location
•Mobile apps



•Virtual field samples collection
• Easy to use
• Low cost
• Allows polygon delineation
• Requires some expertise, but 

training is provided
• Has some limitations (e.g., 

identification of some crop 
types)

Tools to facilitate reference data collection



Tools to facilitate reference data collection

https://svweb.cloud.geo-wiki.org/

https://svweb.cloud.geo-wiki.org/
https://svweb.cloud.geo-wiki.org/
https://svweb.cloud.geo-wiki.org/


Tools to facilitate reference data collection



•GPS / Analogue system
• High precision – allows precise 

delineation of borders
• Employed for cadastral work (high 

precision GPS)
• May require analogue annotations 

(depending on device)
• Needs some (basic) familiarization
• High(er) cost Credit: ©2010CIAT/NeilPalmer

Tools to facilitate reference data collection



•Phone pictures with location
• Low(er) precision
• Easy to use – enable location for 

pictures
• Low(est) cost
• Usually does not indicate 

direction or angle of tilt, but it 
can be obtained

• No easy polygon delineation
Credit: ©Juan Carlos Laso Bayas

Tools to facilitate reference data collection



•Mobile applications
• Installed on phones or tablets
• For experts and non experts
• Easy to use – custom survey
• Allow polygon delineation
• Low(er) cost
• Some exploit device gyroscope 

(angle/tilt)
• Low(er) precision

CropObserve

Tools to facilitate reference data collection



Tools to facilitate reference data collection

Select a crop field nearby to start your quest

DELINEATE FIELD

Geo-Quest
Crop Capture



Data collection using Geo-Quest Crop Capture

Or go to https://crop-capture.main.geo-wiki.org/ and download Geo-Quest

*

https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/


In Geo-Quest, register / login with a free account so you can upload your surveys

Geo-Quest: Registering



Geo-Quest Crop Capture: Overview

Select the Crop Capture Quest to start. Then select a location, delineate, answer and upload!



Geo-Quest: Offline satellite imagery

When no signal 
is available, 

activate
 “offline mode” 

to use 
downloaded 

imagery

For best quality!

Lower map resolution= less 
space in phone needed and 

less download time (but 
less quality)

When phone 
signal returns, 

deactivate 
offline mode



Specify the location of the crop 
field by touching on the map.

 
Aim for the center of the field

Marking a field to survey



If possible, delineate the field. 

Make sure that the polygon 
boundaries do not overlap 

other fields.  

Geo-Quest Crop Capture: Survey steps



Delineate a polygon by marking 
each of the field corners on the 

map

Geo-Quest Crop Capture: Delineation



Delineate a polygon by marking 
each of the field corners on the 

map

Geo-Quest Crop Capture: Delineation



Delineate a polygon by marking 
each of the field corners on the 

map

Geo-Quest Crop Capture: Delineation



Delineate a polygon by marking 
each of the field corners on the 

map

Geo-Quest Crop Capture: Delineation

Caution:

Do this only if the satellite imagery 
matches reality:

Very high-resolution imagery is not 
always up-to-date. 

Alternative: 
Use the position      shown in the app, 

walk and delineate 
(see next slide)



Alternative: Using position as reference



Fill up the survey:

Start with crop type level 1 
(crop / no crop) 

and then select the best matching 
levels 2 and 3 as needed

Some fields are optional

Geo-Quest Crop Capture: Survey questions



Take photos of the field to add to 
your survey Once you are done, 

press Next

Geo-Quest Crop Capture: Take photos

If you have additional comments or 
observations, use the Additional 

Comments box



Editing, deleting, uploading

Before uploading 
you can edit your 
survey if needed.

Please delete wrong 
entries: press edit and 

then Delete quest

 Please blur 
identifiable features in 

the pictures, such as 
faces, license plates, 

etc.

Once you have 
internet 

connection, 
upload your 

survey. 

If you have 
recorded several 

fields, you can 
press UPLOAD 

ALL



Help!

Use the help buttons       
for more information 
and the Contact and 
Geo-Quest Website 

buttons to provide 
feedback and ask for 

support



Geo-Quest Crop Capture: Data accessibility

https://crop-capture.main.geo-wiki.org/
Login to Crop Capture with your Geo-Quest username and password:

https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/
https://crop-capture.main.geo-wiki.org/


Data visualization and downloading

You can check and download your surveys

.parquet files (2 files, points and polygons) can be loaded directly into 
software such as QGIS and into the WorldCereal RDM

https://rdm.esa-worldcereal.org/


Hands On: using Geo-Quest
• Create 5-10 polygons and label these with 

crop/no crop 
• Please label (comment) all your new quests as 

TEST_STATEO
• Upload your submissions 
• Visualize them on the Crop Capture interface
• Download your submissions as .parquet files

TEST_STATEO



The WorldCereal Reference Data Module

 Harmonized data storage

 Data + metadata (web + API)
 License
 Citation
 Original dataset information, etc.

 New datasets can be uploaded by users

 Public datasets are harmonized + QC by 
WorldCereal moderators https://rdm.esa-worldcereal.org



Architecture

RDM Datasets
 Consortium Store
 Community Store

Consortium Dataset Access
 Public and private access.

User datasets are private when uploaded.
Users can choose to share their datasets privately to 

consortium. Users can make datasets public after QC 
review by WorldCereal moderators.

User dataset upload workflow consists of 
Projection service
Mapping service
Dataset Naming service
Sampling service

Share datasets with License



Technologies Used

IIASA Kubernetes cluster for hosting
Docker based containers/pods
React with Next JS for the website 

development.
Postgres with PostGIS for database and 

.Net Web API for REST API.
Python (ver 3) based services for 

reprojecting, harmonizing and sampling the 
user uploaded datasets.
OpenAI LLMs for legend mapping 

predictions.



Data exploration – RDM website

Demo video on RDM

https://www.youtube.com/watch?v=mI9eq5ydW7w


Access public datasets without 
credentials

Download datasets and samples

Download metadata

Contributing private datasets requires a 
(free!) CDSE account

Full API documentation on Swagger https://rdm.esa-worldcereal.org/api

Data exploration – RDM API

https://ewoc-rdm-api.iiasa.ac.at/swagger/index.html
https://rdm.esa-worldcereal.org/api
https://rdm.esa-worldcereal.org/api
https://rdm.esa-worldcereal.org/api


Access the notebook HERE

RDM API interaction made easy!

Filtering and downloading full collections and individual samples

  Checking collection metadata

Quickly assessing availability of samples for a particular crop type

Both for public and private datasets

Data exploration – Jupyter Notebook

https://github.com/WorldCereal/worldcereal-classification/blob/main/notebooks/worldcereal_RDM_demo.ipynb


Uploading new datasets to the RDM

1 2

4

3

Contribute data



Upload New Dataset – Automated HarmonizationAttribute 
Selection

AI Based 
Mapping Harmonization Private Dataset Public

Uploading data: AI-assisted crop harmonization

5
6

7



Hands On: Uploading data into RDM
• Upload your .parquet files from your CropCapture Geo-Quest
1. Enter to https://rdm.esa-worldcereal.org/ and press Contribute
- You will be asked to create a free CDSE account if you don’t have one
2. Once logged in, follow the steps shown in the interface

https://rdm.esa-worldcereal.org/
https://rdm.esa-worldcereal.org/
https://rdm.esa-worldcereal.org/


More info on WorldCereal RDM

For more information 
join our Massive Online 
Open Course (MOOC)

https://esa-worldcereal.org/en/resources/free-
massive-open-online-courses-mooc
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