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A) TEMPLATE A -  report after a workshop or a meeting 
 

1. A - Attendees 

Two workshops on best practices for data management for biological sensors have been given 
online in 2021 and 2022.  

- First workshop during the JERICO week (19-23 April 2021): 11 participants. 

- Second workshop on the 21st and 22nd of June 2022 (two half-days): 30 participants.  

 

2.A - Background 

Flow cytometry (FCM) enables the optical description of single particles of phytoplankton at very 

high resolution through a precise combination of fluidics, electronics and optics. Particles 

suspended in a liquid are aligned one by one to be hydrodynamically focused in a laser beam, 

generating a set of light scatter and fluorescence intensities per particle. They can then be grouped 

into populations that share optical similarities called phytoplankton functional types (FTPs) and 

constitute coherent ecological groups. Since early 2000s, FCMs with more autonomy can collect 

high frequency data of the entire phytoplankton community over a long period and large geographic 

areas when they are in a buoy or in a ship of opportunity. If large data sets are now generated, only 

small amount of these data is available to the whole scientific community. Reasons are the lack of 

best practices for data collection and processing and gating, common vocabulary and pipeline 

towards European database. The two workshops were the opportunities to publicise the new 

vocabulary for flow cytometry and a pipeline to SeaDataNet as well as demonstration of an 

automatic data processing based on conventional neural network for harmonising the gating of the 

different PFTs. 

 

3.A - Agenda A - Main report  

The first workshop on data management for biological sensors was an online workshop. It has 

been taken place on the 21st of April 2021 due to covid restrictions. Because of limited facilities and 

time, the data management for biological sensors was combined with the data management for 

imagery workshop. See the agenda below: 

   speakers 

16:00 16:05 
description of the objectives of the 

workpackages Veronique Creach (Cefas) 

16:05 16:15 Imagery: data flow presentation Fabien Lombard (CNRS-LOV) 
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16:15 16:30 discussion on data flow imagery Patricia Cabrera (VLIZ) 

16:30 16:40 Flow cytometry: data flow presentation Melilotus Thyssen (CNRS-MIO) 

16:40 16:55 discussion on flow cytometry data flow Veronique Creach (Cefas) 

16:55 17:00 
Benchmark for the data management in the 

partnership Veronique Creach (Cefas) 

17:00 17:20 Miro: questions Patricia Cabrera (VLIZ) 

17:20 17:30 summary of the Q&A Veronique Creach (Cefas) 

The presentation “Flow cytometry: data flow presentation” aimed to publicise the new vocabulary for 

PFTs which has been agreed by experts and published in BODC ( 

http://vocab.nerc.ac.uk/collection/F02/current/) during JERICO-S3. This standard vocabulary for 

marine microorganism describes consensual groups determined by FCM (Thyssen et al. 2022) for 

which abundance can be now stored in European databases and shared. Also, a data workflow for 

FCM (Fig. 1) has been presented where the different steps from acquisition to European database 

have been explained in detail (e.g. metadata format, variables selected). 

Figure 1: 

data workflow for FCM : from acquisition to the European database SeaDataNet. 

To prepare the workshop, a common survey (imagery and biological sensors) has been sent to the 

JERICO-S3 partners. The answers have been shared and discussed with the participants during the 

workshop. See below, the questions and answers from the survey (see annexe). 

1 Do you have metadata for your files?  

answer: Everybody has access to a metadata repository. 

2 Is your metadata publicly available?  

answer: 54% have metadata which are not accessible. 

3 Does your metadata format follow international standards?  

answer: 46% have their own format, 8% is in a shape of EMODnet and SeaDataNet.  

4 Do you use a data infrastructure to publish the data and metadata?  

http://vocab.nerc.ac.uk/collection/F02/current/
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answer: 69% have metadata and data published at the organisation level, 30% at the 

national level, only 15% at the European level. 

5 Do you use controlled vocabularies (BODC)?  

answer: 15% used a vocabulary BODC, metadata: 46% in progress, 39% no, data: 54% no, 

31% in progress, 15% yes. 

6 Do you archive raw data or images? 

answer: 92% have access to archives. 

7 Do you have the possibility to create a DOI for your data. 

answer: 62% have access to DOI facilities. 

The conclusion of the survey and discussion were summarised below: 

- The researchers of the partnership are fully aware of the importance of data management. 

Some organisations have built facilities and support (data storage, in place data manager). 

However, most of the biological data from flow cytometry and metadata associated do not 

reach the European data infrastructures.  

- The archives are mainly external hard disk which can be lost or corrupted.  

- DOIs are used in different ways according to the organisations. For example, if Ifremer 

generates a DOI for non-quality-controlled data, Cefas does not encourage it. However, both 

organisations have the facilities to generate DOIs as well as many organisations in the 

partnership.  

The workshop 1 ended by an online consultation (see annexe: MIRO) with the experts to define 

potential barriers to FAIR data for the data from flow cytometry. The conclusions were summarised 

below: 

- Lack of automatic process to analyse and transfer the data for some instruments. 

- Limited or non-existing expertise in data management from the scientists collecting the data. 

- Lack of support at the organisation level. 

- Researchers agreed to publish their data in EMODnet biology or SeaDataNet but 

alternatives local/national data repositories. 

The second imaging workshop “A CNN workflow to automate flow cytometry gating” was an 

online workshop. It has been taken place on the 21st and 22nd of June 2022 (two half days).  

Manual gating of flow cytometric datafiles is time-consuming and may be error-prone, especially 

when the number of acquisitions becomes high. Using supervised machine learning methods 

trained on data validated by several experts is a way to automate this process. This workshop 

presented an automated workflow based on Convolutional Neural Networks (CNNs) as introduced 

in Fuchs et al. (2022). This workflow enables the automation of the manual gating process and the 
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assessment of the prediction quality through dashboards and metrics. It takes raw CytoSense 

datafiles as inputs and returns the associated abundances of PFTs. When validated by the user, the 

automatic results are sent as datasets to the data management platform and then could be 

transferred to European data infrastructures (Fig. 2). The workshop was divided in three parts: 

- How to complete Flow Cytometry full automation? - Short Introduction - Two main 

challenges left: - Lowly standardized phytoplankton nomenclature - Manual gating reliability 

issues 

- Automating the gating process - What is a Convolutional Neural Network (CNN)? - Getting 

reliable training data - Main results - Workflow presentation 

- Perspectives - Create a shared data repository - Data augmentation methods - Towards a 

CNN for the global ocean? 

- A practical was also proposed to get familiar to the CNN process. 

 

Figure 2: FCM data workflow from acquisition, automatic gating using CNN to database to mapping the 
diversity of the phytoplankton functional types. 

 
 

4.A – Conclusions 

The two workshops have shown the progress on interoperability of the FCM data for marine 

microbial communities. The definition of a BODC vocabulary agreed by a group of experts 

represents a big step towards harmonising the labels of the marine microbial communities 

particularly the PFTs. By using the same name and the same definition, the scientific community 

can now exchange information across different areas to determine the distribution and changes in 

abundance of PFTs. Mathematical approaches such as the conventional neural network have 

shown a high potential to define automatically the PFTs. However, this type of approach is not 
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accurate without an initial step of establishing PFTs training sets which can only be done by 

experts. Finally, there is still a lot of progress to be done towards the fairness of the FCM data sets 

regarding the quality control processes at the collection level as well as data management level and 

the dataflow towards European data infrastructures such as EMODnet biology. 

 

5.A - Annexes and references  

References:  

- Thyssen et al. Interoperable vocabulary for marine microbial flow cytometry. Front. Mar. Sci. 
2022. Volume 9: https://doi.org/10.3389/fmars.2022.975877.  

- Fuchs et al. Automatic recognition of flow cytometric phytoplankton functional groups using 
conventional neural network. Limnol. Oceanogr.: methods 20, 2022, 387-399. Doi: 
10.1002/lom3.10493. 

Results of the survey before the first workshop: 

 
 
 
 
Results of the MIRO exercise from the first workshop: 
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