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1​ Introduction 
 
In less than a decade image and sound recognition models have become the most widely 

used tool for the identification of both plants and animals. Part of this development was 

made possible due to work done in workpackages 3.1 (image) and 3.2 (sound) of the EU 

Horizon MAMBO project. Image and sound recognition models for biodiversity data can be 

applied in various ways. The models developed in the EU Horizon project MAMBO are 

focussed on biodiversity data collected by citizen scientists and are aimed at deployment 

through desktops and, especially, smartphones. The image recognition models are highly 

successful and at present the models perform on average one identification of a European 

plant or animal each three seconds contributing to millions of observations annually. The 

data generated in this way already forms a key source of information on the distribution and 

partially also the trend of European animals and plants. In order to maintain and further 

develop image and sound recognition as a tool a continued investment in time and 

resources is needed. This document discusses the possibilities of establishing a European 

wide consortium aimed at the further development and deployment of image and sound 

recognition. 

 

1.1 Image and sound recognition models for citizen scientist  
From the start on the image and sound recognition models developed as part of MAMBO 

were aimed at citizen scientists. Both the image and sound recognition provide identification 

suggestions to the users based on which he or she can turn the observation into a record (an 

observation containing an identification, the date and the location). For image recognition 

the input consists of one or more images while in the case of sound recognition it consists of 

three seconds long sound clips. The latter means that a recording of 60 seconds can 

potentially lead to 20 identifications. In the case of image recognition the action needed to 

make a record simply consists of accepting the proposed identification and in these cases an 

observation will be accompanied by the image on which the record is based. In the case of 

sound recognition citizen scientists will in general have to take the extra step to insert the 

metadata of a record either in an app or on a desktop. The reason for this extra step is to 

prevent citizen scientists from uploading large amounts of poor quality sound based 

identifications by simply making long sound recordings. As part of MAMBO work is also done 

on developing the sound recognition into a tool which can be used for standardised 

monitoring. Using sound recognition for standardised monitoring is in general done in the 

shape of fixed devices where recordings from one site are collected over a longer period of 

time. Although this can be useful it results in data with a low spatial coverage. In MAMBO 

we are therefore focussed on developing Audio Transect Walks (ATW), where sound scapes 

are recorded together with GPS information along transects. This allows the use of sound 

recognition to get standardized distribution and monitoring data along larger areas with the 
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fieldwork being conducted by persons who do not necessarily need to have specialist 

knowledge. This strategy report is focussed on how to build a European wide consortium 

aimed at collecting large scale opportunistic biodiversity distribution data by providing 

citizen scientists with image and sound recognition tools. For this reason the ATW are not 

further discussed in this report.  

 

1.2 A consortium for image and sound recognition for citizen scientist 
Collecting and validating training data, building models and making them available for 

deployment in biodiversity portals takes expertise and investment. New training data and 

new methods for training models become available constantly and it is therefore needed to 

annually train new models. The training of models and their deployment therefore takes a  

continuous effort. In the past few years Naturalis Biodiversity Center invested in the capacity 

(both in equipment and people) to build image and sound recognition models partly as part 

of EU Horizon projects MAMBO, GUARDEN and TETTRIs. The models, the software to deploy 

them and most of the training data used for these projects will become open access in 

2024/2025 and Naturalis intends to keep publishing the annual updates of the models. It is 

possible for single organisations to make use of these models and deploy image and sound 

recognition themselves. However for single institutes the investment and capacity needed 

for this outweigh their possibilities. For this reason a consortium of biodiversity portals was 

constructed in the past years. This consortium allows for training data to be shared more 

efficiently, limits the need of organisations to invest in AI expertise and reduces cost for 

deployment and 24-7 support. At present 18 biodiversity portals or apps make use of the 

image and sound recognition models. Seven of these are part of the long term consortium 

and pay an annual fee for the use of the models (Table 1). In this consortium Naturalis 

Biodiversity Center annually builds and deploys a new image recognition model making this 

available through an API to all members of the consortium (see ainature.eu for more 

information). For four of the partners the models are finetuned resulting in an improved 

identification for their country. The models are built in such a way that it aligns with the 

taxonomy used by the different partners which allows biodiversity portals to use informal 

taxonomy (for instance names for groups of species that can not be reliably identified in the 

field). In return all members of this consortium share their training data and contribute an 

annual fee which is used to cover the cost for building and deploying the model. The 

resulting model is built based on images from multiple sources and is therefore called the 

Multi Source Model (MSM). The annual construction of the MSM model, the deployment 

and the needed support are estimated to cost about 300k euro. The fees paid by the current 

consortium result in an annual revenue of 80k euro with the remainder covered from EU 

Horizon projects MAMBO and from Naturalis Biodiversity Center. As can be seen from table 

1 the members of the consortium are skewed towards northwestern Europe. In eastern and 

southern Europe volunteers have access to the MSM model by using Observation.org and 

the connected app ObsIdentify. Observation.org is a Dutch based foundation which is 

provided with access to the MSM model free of charge by Naturalis.  
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From the above it is clear that the costs involved for the MSM model are larger than the 

revenues basically meaning that Naturalis Biodiversity Center covers costs made for 

collecting biodiversity data in eastern and southern Europe. This skewed investment from 

parties in NW Europe is not restricted to the cost of constructing and deploying the model 

but is also evident in the data validation with a large portion of the records from eastern and 

southern Europe being validated by volunteer specialists from Northwestern Europe.  

A further imbalance is found in the capacity for using opportunistic data (not standardised 

data) for trend analyses. In the last years statistical methods have been developed that allow 

opportunistic data to be used for analysing changes in distribution and abundance. Similar 

to the distribution of the biodiversity portals, the expertise to use opportunistic data for 

trend analyses is currently largely restricted to organisations in northern and northwestern 

Europe. 

 

1.3 How to read 

This document discusses the actions needed to establish and further develop image and 

sound recognition for citizen scientists as a tool for collecting data on the distribution and 

trend of European flora and fauna. Chapter 3 compares the current consortium, models and 

biodiversity portals with other large scale initiatives focussed on image and sound 

recognition for citizen scientists. Chapter 4 discusses the requirements that need to be met 

in order to ensure that data generated by citizen scientists that are supported by image and 

sound recognition becomes a key source of data on biodiversity both on the national and 

European level. Chapter 5.1 discussed the main blockages that hamper a successful 

development of these tools resulting in a list of actions (chapter 5.2) needed to address 

these barriers.  

 
Table 1: Current users of the image and sound recognition models, ordered by 
country 

ORGANISATION 
FEE FOR 
SERVICE COST PORTAL/WEBSITE COUNTRY IMAGE SOUND USE 

natuurpunt.be 
Covered by 
Naturalis Waarnemingen.be 

Belgium, 
Flanders Yes  Website, App 

natagora.be 
Covered by 
Naturalis Waarnemingen.be 

Belgium, 
Wallonia  Yes  Website, App 

Nature Conservation 
Unit, Cyprus n.a. ncu.org.cy Cyprus  Yes Test case 

Agency for Green 
Transitiori and Aquatic 
Environment  Yes arter.dk Denmark Yes  Website, App 

Observation.org 
Covered by 
Naturalis Observation.org Europe Yes  Website, App 

Xeno canto 
Covered by 
Naturalis xeno-canto.org Europe  Yes Website 

Arise 
Covered by 
Naturalis  Europe  Yes Infrastructure 

Senckenberg Gesellschaft 
für Naturforschung Yes senckenberg.de/en Germany Yes  

Website, 
infrastructure 

Leibniz Institute for the 
Analysis of Biodiversity 
Change Yes 

Leibniz Institute 
Biodiversity Germany Yes  

Website, 
infrastructure 
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ENVECO S.A. n.a. enveco.gr Greece  Yes Test case 

Waarneming.nl 
Covered by 
Naturalis Waarneming.nl Netherlands Yes  Website, App 

Vogelbescherming Not yet Mijn vogelvinder Netherlands Yes  App 

Naturalis Biodiversity 
Center - Wazzat 

Covered by 
Naturalis  Netherlands Yes  App,  

NTR, Dutch public service 
broadcast Not yet 

NTR Klokhuis 
SoortSafari Netherlands Yes  App 

Norwegian Biodiversity 
Information Centre Yes artsdatabanken.no Norway Yes  Website, App 

Swedish University of 
Agricultural Sciences 
information Yes artportalen.se Sweden Yes  Website, App 

UK Centre for Ecology & 
Hydrology Yes ceh.ac.uk 

United 
Kingdom Yes  

Website, 
infrastructure 

Warbler On device 
warblr.co.uk/downl
oad-warblr 

United 
Kingdom  Yes App 

 
 
 
 

2​ Glossary and list of abbreviations  
 
MSM Multi Source Model 
ARISE Authoritative and Rapid Identification System for Essential 

biodiversity information 
BMD EU Horizon project Biodiversity Meets Data 

 
 

3​ Other initiatives for image and sound recognition for citizen 
scientist 

 
In order to develop a strategy for a European wide consortium for the further development 

and deployment of image and sound recognition for European Animals and Plants it is useful 

to look at similar and partially competing projects. At present there are three larger initiates 

that provide identification tools to citizen scientists partly with the aim of collecting 

observations: iNaturalis, Merlin and Pl@ntNet.  

 

iNaturalist 

iNaturalist is a US based nonprofit organization which provides an internet platform where 

citizen scientists can upload images of plants and animals from around the globe. The 

platform provides image recognition to its users in the form of the app Seek. This app allows 

anyone, expert or non-expert, to identify species by simply making an image. The website is 

well used and popular world wide. The key differences between iNaturalist and the 

European biodiversity portals such as Observation.org are:   
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1)​ Validation. An observation for which, in addition to the observer, two users agree on 

the identification is regarded to be of research-grade. Although this system generally 

works well it does lead to cases where identifications are incorrect. For the European 

situation, where records are used for research and for conservation, incorrect 

records can impact policy decisions. Most European portals use a system where 

records are checked centrally by a national authority or by a more select group of 

volunteers who are selected based on their expertise.  

2)​ Type of records. iNaturalist only allows for records for which an image is provided. 

Most European portals use a mixed model where both observations with and 

without an image can be submitted. In the latter case validation is based on 

automatic rule based validation. This is important as people tend to make images 

only of those species that are rare or new. So, while data from iNaturalist can be used 

for distribution patterns, it has limited value in Europe for trend analyses as  common 

species are strongly underrepresented.  

3)​ Coverage of the model. The model provided by iNaturalist is world wide while the 

model used by the European biodiversity portals is restricted to Europe. There is no 

comparison available between the taxonomic coverage of European species between 

the MSM model and the iNaturalist model. It is however likely that the MSM model 

has a better taxonomical coverage within Europe. However as the training data used 

for the MSM model is largely made open access it seems unlikely that there will on 

the long run be strong differences between the coverage of the MSM model and the 

iNaturalist model.  

4)​ Structure of the community. The MSM model is made available through national 

biodiversity portals. This has on the national level the advantage that the national 

biodiversity portals can decide for themselves how to engage with their citizen 

scientists. 

 

Merlin (Cornell Lab of Ornithology) 

Merlin is a sound recognition app developed by the US-based Cornell Lab of Ornithology. 

The app allows for the sound identification of birds worldwide and is mainly an identification 

tool and not specifically aimed at collecting distribution records. Although direct 

comparisons are not available it is clear that the Merlin model at present outperforms the 

AvesEcho model made within MAMBO. This is at least partially and probably mainly due to 

the access of training data. While the Cornell Lab of Ornithology uses the bird recordings 

available on Xeno-canto (used in MAMBO the portal where sound recordings are made 

publicly available) they also use their own not publicly available sound recordings. In 

addition they have over the years invested in annotating data with a higher precision making 

the data more suitable for training models. Merlin is not a direct competitor for the models 

made with MAMBO as they are not focussed on collecting data. Also the models made as 

part of MAMBO are envisioned to include amphibians, bats, grasshoppers and birds and will 

be made available to the citizen scientist in the same environments where they can use the 
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MSM model. This will likely result in many European citizen scientists using Merlin as an 

additional identification tool while uploading their records in their national biodiversity 

portal.   

 

Pl@ntNet 

Pl@ntNet is a French based initiative for collecting data on the distribution of plants by 

providing citizen scientists with image recognition based apps. It is coordinated by four 

French institutes of which two (CIRAD, INRAE, Inria, Ird), two of them being also part of the 

MAMBO consortium. The model they provide is global and differs from the MSM model in 

that it allows the user to indicate which part of a plant is shown on an image. A direct 

comparison between the MSM model and the Pl@ntNet model is not available but it is likely 

that the Pl@ntNet model model outperformed the MSM model for plants especially in the 

taxonomic coverage (especially for the Mediterranean more training data is available to 

Pl@ntNet). Pl@ntnet has a clear focus on plants and is in the process, partly as part of 

MAMBO, of developing additional services which can be used for monitoring plants and 

vegetation.  

 

 

4​ Requirements for successful deployment of image and 
sound recognition models  

 
Successful deployment of image and sound recognition models is dependent on the 

following requirements: availability of training data, model building, deployment and the 

presence of citizen Science networks and communities. In order to make the deployment of 

image and sound recognition impactful an additional two steps are of relevance: data 

validation and the availability of tools for analysing opportunistic  data. For each of these we 

describe how we try to meet these requirements and to what extent we are successful.  

 

Training data: Taxa can only be included in the models when enough training data is 

available. This means that rare or difficult to observe species are currently often absent from 

the models resulting in an imperfect taxonomic (some species groups are less well 

represented) or spatial (species in some areas are less well represented) coverage. The 

report Availability of image & sound datasets for training image and sound recognition 

models (Deliverable 3.1 of MAMBO) describes the present coverage of training data for 

sound and images and the effort undertaken to counter these imbalances. The general 

conclusion of that report is that, although there are species groups and areas which are 

poorly represented, the taxonomic and spatial coverage is such that the models are useful 

throughout Europe. Each year new training data becomes available meaning that over time 

the imbalances become less. Essential for this is that new images and recordings become 

available. The partners making use of the image recognition model make their data available 
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through GBIF and share additional images on an annual basis. For sound recognition all data 

used is made available though Xeno-canto.  

 

Model Building: In order to have competitive models it is needed to annually build new 

image and sound recognition models. This will allow for using the latest AI tools to build 

models and, equally important, will allow for including additional training data resulting in 

an improved taxonomic and spatial coverage. Constructing these models takes time, 

AI-expertise and equipment. The needed expertise and time investment is not only for the 

work on building the AI training pipeline but also for harvesting and organising the training 

data. As this data comes from many sources each time a new model is built it is needed to 

check for mistakes and align taxonomies which forms a major part of the needed time 

investment. In the last five years Naturalis has annually built new image recognition models 

and has as such gained experience in the workflow. Similarly the connected European 

biodiversity portals have gained experience in how to deliver their training data and how to 

test and deploy new models. This has resulted in an increased efficiency.  

 

Deployment: The models built within MAMBO and the software needed to deploy are 

published open access which means that anyone can deploy them. However, deploying 

them on scale does take expertise and involves cost while for biodiversity portals a 24-7 

service is needed as a  hiccup during a sunny Saturday in June will potentially impact 

thousands of users. The MSM model which was partially created as part of MAMBO is 

centrally deployed which has the benefit that not all users need to develop the expertise of 

doing so and cost for deployment and 24-7 support can be shared. As part of this central 

deployment a tool was developed which allows to increase the number of GPU’s used during 

sunny weekends and downscalling this during rainy Monday’s.    

 

 

 

Citizen Science networks and communities  

The work on image and sound recognition in MAMBO is primarily focussed on building the 

models. The impact of the models is however largely determined by the possibility to make 

the models available to citizen scientists in an easy to use and attractive manner. This can be 

done either through smartphone apps allowing for use in the field or through desktop based 

biodiversity portals. While the model provides an identification it is the app or the 

biodiversity portal that helps the citizen scientist to turn the observation into a record which 

is part of a larger database. The MSM model is not directly available to citizen scientists but 

is instead made available to existing biodiversity portals. These vary in scope between 

regional initiatives and national initiatives but are mainly centered on northwestern Europe 

(Table 1). Observation.org, one of the portals served, allows for the use of the model 

throughout Europe and is in large parts of eastern and southern Europe the main option for 

citizen scientists when using the MSM model. The portals using the MSM are in most cases 
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largely and at least partially funded by national or regional governments. Investments in 

these national or regional communities leads to an increased activity of volunteers and 

allows for designing targeted projects, for instance asking volunteers to collect data of a 

certain invasive species.  

 

Data validation: The MSM model resulted both in a strong increase of records being 

submitted by citizen scientists and in an increased taxonomic coverage. The latter means 

that the MSM model allows volunteers to upload records of groups of which identification 

was previously deemed too difficult such as hoverflies or true bugs. Image recognition based 

identification is however not perfect and does contain mistakes. Data validation by 

(volunteer)experts is therefore needed. How this is arranged varies per biodiversity portal. 

All of them make prioritisation for this based on the likeness of a record being incorrect and 

the importance of the record. In some cases records are checked by paid experts, however 

in most cases this is done by volunteers with expert level knowledge. In the latter case it is 

still needed to provide these volunteer experts with guidance and support. The effort 

undertaken by these volunteer experts is not only needed in order to maintain the quality of 

records but is also necessary for increasing the taxonomic and spatial coverage of the 

models. Like in the investment in citizen science networks and portals the investment in data 

validation varies between countries. At present volunteer experts from northwestern Europe 

are doing a major part of the data validation for records from eastern and southern Europe 

simply as in these countries support is lacking due to which local experts are not being 

involved in the data validation.  

 

Tools for analysing data: The increased popularity of biodiversity portals combined with the 

availability of image recognition has resulted in a strong increase of records. This increase 

resulted not only in a larger amount of records but also in an improved spatial and 

taxonomic coverage of these records. These records are non-standardised which means that 

no fixed protocol is in place when the records are collected. Due to this the records can be 

used for establishing the distribution of a species but cannot readily be used for monitoring 

purposes. However, the large number of recordings combined with newly developed 

statistical methods do allow us to determine trends based on opportunistic data. An 

example of opportunistic data used for calculating trends is the most recent European Red 

list of European dragonflies. The statistical analyses needed for using opportunistic data for 

trend analyses is complicated and forms a barrier for the use of the data. At present there 

are only a limited number of institutes in Europe who have both the knowledge on the data 

and the knowledge on the statistical methods to use non standardised data for trend 

analyses.  

 
 

5​ Blockages and solutions 
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5.1 Blockages 
 
Based on the above described requirements four key blockages are defined which are 

limiting the long term establishment of the combination of citizen scientist and image & 

sound recognition as tool for collecting biodiversity data: 

1)​ Lack of structural financial support. This is defined as the lack of financial backing for 

the further development and annual update of the image and sound recognition 

models and the large-scale deployment of the models. The lack of structural support 

results in the risk that the further development slows down or that support for 

deployment stops.  

 

2)​ Lack of national biodiversity portals. The lack of national biodiversity portals is also a 

key issue for blockage 1 as it limits the number of potential contributing partners, 

however here we refer to the problem that absence of national portals in many 

European countries limits their capacity to support citizen scientists and steer their 

activities towards issues of societal relevance. In countries with no national portal 

fewer citizen scientists are active and often far smaller amounts of data are 

generated.  

 

3)​ Lack of support for validations of records. A large portion of the data generated by 

image and sound recognition is validated automatically based on validation rules (is 

the species common or rare, is it known from the area, is it known from this time of 

year, how certain is the image & sound recognition model). However many records 

do still need to be validated by a human. At present many records remain 

unvalidated and hence become not available for science or policy limiting the value 

of data generated by image and sound recognition services. 

 

4)​ Lack of expertise for statistical analysis of opportunistic data. The value of the citizen 

scientists data increases strongly with the capacity to analyse them in a statistically 

sound way. In countries lacking this capacity the value of the opportunistic data is 

undervalued and the data is often ignored as a key source of information on 

biodiversity. 

 

 

5.2 Solutions  

 

1)​ Lack of structural financial support.  

There are three general solutions in order to deal with the lack of structural support: 1) stop 

further development and use existing other initiatives, 2) expanding the current consortium, 

3) including image and sound recognition as part of a EU funded European science 

infrastructure.   
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The three initiatives listed in chapter 3 largely provide the same services as those developed 

as part of MAMBO with the exception of sound recognition for amphibians, grasshoppers 

and bats. It would therefore be an option to not further develop image and sound 

recognition tools on the European level but make use of the facilities offered by iNaturalist, 

Pl@ntnet and Merlin. The easiest way to do so is by simply using these biodiversity portals 

and refrain from further developing national biodiversity portals. This however considerably 

limits the possibility for European national states to determine how data are collected and 

how citizen scientists are addressed. A clear example is the absence in iNaturalis of the 

possibility to collect data not accompanied by an image. A variant of this solution would be 

to link the image and sound recognition service made by these facilities and deploy these in 

the existing national biodiversity portals. However for this service a fee will be asked and it is 

unlikely that this is very much cheaper than developing these tools on the European level 

while it would limit the possibility for the European portals to influence and shape the image 

and sound recognition tools.  

The possibilities for the second option - expanding the current consortium - are limited by 

the absence of well developed biodiversity portals in most European countries. Increasing 

the number of participants in the consortium without increasing the annual fee would 

probably allow for covering roughly half of the cost for the updates and deployment of the 

models. Increasing the annual fee (currently set at about 10.000 euro a year) could further 

increase the revenues received but also has the risk of current members leaving the 

consortium. As stated in the introduction there is an imbalance in the distribution of citizen 

scientist biodiversity portals in Europe with the presence of national portals skewed towards 

northwestern Europe. In countries without a national portal many citizen scientists use 

Observation.org, the European version of the Waarnemingen.nl which is largely funded 

through a budget received from the Dutch government. In the last couple of years the 

number of contributors and the number of collected records on Observation.org from these 

countries  is growing fast partly made possible by image recognition. Due to this we have the 

situation that countries in eastern and southern Europe benefit from image and sound 

recognition built with financial support of EU Horizon projects and Naturalis Biodiversity 

Center and the presence of Observation.org which is indirectly funded by the Dutch 

government, without financially contributing to these initiatives. An option to change this 

would be to make records from these countries unavailable to GBIF, so basically cutting off 

these countries from the data. This is however not a desirable action.  

In many ways the third option - embedding image and sound recognition for citizen 

scientists in a European research infrastructure - makes the most sense. It is clear that such a 

service would benefit all member states, that it results in data needed for conservation 

policy and that there are clear financial and organisational benefits from arranging this at 

the EU level. At present the models are being incorporated into the Naturalis based Dutch 

science infrastructure Arise (Authoritative and Rapid Identification System for Essential 

biodiversity information). This infrastructure was originally primarily aimed at Dutch 
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scientists but is gradually getting a more European focus and might for instance evolve into a 

European research infrastructure for identifying molecular data.    

 

Proposed actions: Continue maintaining and expanding the current consortium while at the 

same time exploring the possibilities for more structural support with the models and their 

development becoming part of a European research infrastructure. In order to explore the 

options for the latter it is proposed to set up regular meetings with both ARISE and the EU 

Horizon project Biodiversity Meets Data (BMD) in order to see if this can be part of a shared 

effort. 

 

2)​ Lack of national biodiversity portals. 

The absence of citizen science biodiversity portals in many European countries not only 

impacts the possibilities for expanding the consortium contributing the annual cost of image 

and sound recognition but also impacts the possibilities of these countries to make full use 

of the possibilities offered by the combination of citizen scientist and image and sound 

recognition. Having a national portal has a strong positive impact on the number of active 

citizen scientists and allows countries to steer volunteers towards projects that are of policy 

concern (for instance asking them to collect data on a certain invasive species). Establishing 

a national portal takes a considerable effort as it includes developing a website and 

connected apps, developing a database structure and establishing and supporting a 

community. The cost needed for developing websites, apps and databases can be reduced 

by sharing infrastructure between countries. This is currently done by Belgium 

(Waarnemingen.be) and the Netherlands (Waarneming.nl) which largely use the same 

infrastructure but each are connected with their own national volunteers and organise their 

own projects. 

 

Proposed actions: No clear action defined. Addressing this issue is difficult as it would need 

to be addressed by individual member states. First steps could consist of an inquiry with 

local GBIF nodes to determine if initiatives for establishing national portals are underway. 

Another step might be discussing the absence of national portals and possible solutions for 

this in the framework of BMD.  

 

 

3)​ Lack of support for validations of records. 

While citizen science biodiversity records are collected by many thousands of volunteers the 

validation of records is often dependent on a handful of volunteer experts. Validating 

records is time consuming and at times tedious work. While for groups like birds many 

volunteer experts are available for other groups, such as bees, only a small number are 

available. For the national portals infrastructures for the validation of records are in place. 

However for records submitted through Observation.org for European countries without a 

biodiversity portal no support for validation is available and validation is largely dependent 
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on initiative of volunteers. As a result, expert volunteers potentially interested in 

contributing to validation are not actively involved and already involved volunteer experts 

might lose interest in contributing feeling unsupported and unconnected. While ideally 

validation would be organised on the national level by national biodiversity portals the lack 

of these portals in many European countries makes that this is currently not a viable option. 

It is noteworthy that currently professional taxonomists and organisations (for instance 

natural history museums) are rarely involved in the validation process despite the fact that 

for most taxonomic groups the data collected by citizen scientists has become the most 

important source of fresh data. Actively seeking the involvement of professionals and 

institutes in the validation process therefore seems the most important action to be taken. 

The most logical organisation to start working on this is CETAF (Consortium of European 

Taxonomic Facilities).  

 

Proposed actions: Meet with CETAF in order to discuss possibilities for connecting their 

partners with the validation of citizen scientist records. Concrete actions to be proposed to 

CETAF include the organisation of (online) training courses as part of the Distributed 

European School of Taxonomy (DEST) and the inclusion of validation of citizens science data 

as part of the future EU Horizon projects (e.g. the follow up of EU Horizon TETTRIs).  

 

4)​ Lack of expertise for statistical analysis of opportunistic data. 

Data collected by citizen scientists is unstructured making it more difficult to generate 

correct distribution patterns or trends. Expertise on statistical methods allowing for 

analysing the data is limited to a small number of institutes in a small number of countries.  

 

Proposed actions: Organise an online workshop on methods for analysing large datasets of 

opportunistic data. This would serve to establish connections between institutes with 

interest and expertise on this subject. Connect with the EU Horizon project Biodiversity 

Meets Data to discuss to what extent this blockage will be addressed as part of BMD. 

Explore the possibilities to prepare a Marie Skłodowska-Curie Doctoral Network proposal 

focussed on developing methods for analysing opportunistic biodiversity data. 

 

 

6​ Conclusions 
 
This report is addressing the issues that hamper the growth of  AI based image and sound 
recognition for European citizen scientists. It is however important not to forget how 
incredibly successful the introduction of image and sound recognition already is. In each 
European country hundreds or thousands and in some cases even hundreds of thousands 
volunteers make annual use of the services developed. This not only results in millions of 
biodiversity records becoming available but also connects these volunteers with nature and 
science. In each European country the use of image and sound recognition by citizen 
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scientists is still showing a strong, often double digit, growth. So this report is not about 
failure but about how we can consolidate and further expand this success in the long run. 
One of the key issues is the imbalance between northwestern Europe and east and southern 
Europe, with the latter having relatively few national biodiversity portals, not contributing to 
the annual development of the AI-based tools and investing relatively little in validation. 
Luckily we do see a steady increase in citizen scientists from eastern and southern Europe 
submitting records through Observation.org. In chapter 4 and 5 blockages and solutions are 
presented. While these blockages can partially be addressed during the time frame of 
MAMBO a continuous effort will be needed after MAMBO ceases to exist. There are clear 
benefits from developing and deploying the image and sound recognition models on a 
European level instead of doing so on the country level. Ideally the continuation of 
development and deployment of image and sound recognition models would become part 
of a European research infrastructure. 
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