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1 Introduction 

This deliverable describes the development of a public decision-support tool (FEEDEST) to 
optimize feeding in gilthead seabream and European seabass aquaculture (bream and bass), 
which is directly aligned with the aim of PerformFISH to provide practical contributions for the 
Mediterranean Marine Fish Farming (MMFF) industry. This tool seeks to address a production 
challenge of feeding optimization in cages, which is very relevant for the industry given that feed 
and feeding expenses are among the main recurring costs in fish farms based on cages.  

Several studies about growth and feed intake models for these species have been reported in 
the scientific literature (e.g., Lupatsch et al. 2001, 2003a, 2003b; Brigolin et al., 2010; Serpa et 
al., 2013; Nobre et al. 2019). However, this information is often not directly accessible nor usable 
by people without the proper expertise. Thus, the purpose of this tool is to allow fish farmers to 
estimate the feeding rates that allow reaching the maximum fish growth potential, while 
ensuring minimal feed waste, through a web application with a simple interface, while 
leveraging state-of-the-art fish growth models. In practice, this tool allows the user to choose 
between three pre-defined commercial bream and bass feeds and to upload a farm-specific 
temperature profile.  

 

 

2 Methodological approach 
 

2.1 Modelling approach 
The first step in the development of this tool was to determine the base concept and 
specifications, in collaboration with the rest of the project partners and stakeholders. In order 
to address the practical needs of Mediterranean fish farmers, it was determined that the tool 
should provide feeding tables and a feeding schedule, along with growth and environmental 
impact predictions, for the specific farming conditions (see Figure 1 for details). In particular, 
the tool should allow the user to specify the species (gilthead seabream and European seabass), 
fish size and temperature profile, along with the type of diet being given to fish (among three 
possible prototypical choices). The three typical diets were specifically chosen in accordance 
with available commercial diets for gilthead seabream and European seabass, in consultation 
with Nikos Papaioannou (IRIDA), Dimitris Barkas (AVRAMAR), members of the PerformFISH 
Industry Technical Experts Committee (ITEC). 

A base requirement for this tool was a fish growth model calibrated for both gilthead seabream 
and European seabass. As such, SPAROS developed a nutrient-based fish growth model based 
on the “energy-protein flux” concept, in accordance with current practices in the scientific 
literature, and calibrated it for both gilthead seabream and European seabass using data from a 
wide range of fish growth trials (both published and otherwise). In practice, the model structure 
is similar to the one reported in Nobre et al. 2019. 
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Figure 1. Diagram detailing the overall concept of the tool, with expected inputs on the left, 
and the outputs provided to the user on the right. 

 

Another important aspect was the development of methods to optimize feeding rates given an 
arbitrary fish growth model and context. This was also a requirement since growth models, while 
operating in their normal mode, require feeding rates to be set as an input, while we consider it 
to be an output of the tool (Figure 2). More specifically, we require the tool to provide the user 
with a feeding rate such that a good compromise between “maximum growth” and “maximum 
feed efficiency” is achieved. To solve this inverse problem, we use a divide-and-conquer 
approach, where we split the difficult (multidimensional) problem into a large set of simple 
(unidimensional) problems which can be efficiently solved: for each possible input diet, we bin 
the input space and solve the problem for “feed amount” while keeping other variables fixed. 
Because the diets are pre-determined, we can pre-calculate approximately-optimal feeding 
tables, leading to very fast (real-time) re-optimization of the feeding tables for the user’s 
conditions when using the developed tool. 

 

2.2 Implementation and release 
The development and implementation of the FEEDEST tool was a multi-step process that sought 
to involve project partners and stakeholders as much as possible in shaping the final outcome, 
so that the FEEDEST tool addresses the practical needs of fish farmers (Figure 3). 

The initial development steps included the definition of the base concepts and specifications for 
the tool, in collaboration with partners and stakeholders, along with the development of the 
necessary gilthead seabream and European seabass growth models and tools for model 
“inversion”, as described in the previous section. 

This was followed by the implementation, using the R/Shiny framework, of a prototype web 
application that enables users to apply the developed methods to estimate optimal feeding 
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rates, using any normal desktop/mobile web browser, which was presented and shared with the 
project partners for evaluation. 

After an initial testing/evaluation period, feedback was gathered from the users, seeking to 
assess the tool in terms of usefulness, robustness and user experience, and identify specific 
aspects in which the tool could be improved. After a series of improvements based on user 
feedback, a final public version of the tool was made available online, at 
https://webtools.sparos.pt/feedest/. 

 

 

 

  

Figure 2. Diagram illustrating the difference between the normal operation mode of a fish 
growth model (top) and the operation mode required by FEEDEST (bottom). FCR refers to the 
“feed conversion ratio” (i.e., how many kg of feed must be given to produce 1 kg of biomass). 

 

 

 

https://webtools.sparos.pt/feedest/
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Figure 3. Diagram detailing the different steps involved in the implementation and release of 
the FEEDEST web application. 

 

 

3 Results  
 

3.1 Web application overview 
The FEEDEST web application has been through a few iterations, with the current version (v1.5) 
being freely available online (https://webtools.sparos.pt/feedest/). 

The user, when entering the application, is taken to an introductory page with a short 
explanation of FEEDEST (what it does and how it can be used), along with funding 
acknowledgement and links to the PerformFISH project page (Figure 4). 

By clicking on the “Start” button, the user is then taken to the FEEDEST main page, where he can 
introduce the required details about their rearing operations on the left-hand side of the 
interface. Since FEEDEST has been developed as a reactive application, as soon as the user 
changes any input, the corresponding outputs (on the right-hand side) are immediately 
calculated and displayed, which incentivizes exploration and leads to an overall improved user 
experience (Figure 5). 

In terms of outputs, the tool provides not only time-dependent estimates of growth and feeding 
rates (as shown in Figure 5), but also estimates of environmental impact (in terms of N waste). 
Furthermore, the tool allows the user to export their results as an Excel file, which also contains 
the specific feeding table that the user should follow (Figure 6). 

 

https://webtools.sparos.pt/feedest/
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Figure 4. The introductory page that the user sees when FEEDEST is first opened. 

 

 

 

 

Figure 5. The main page of the FEEDEST application, showing the typical workflow: inputs are 
introduced on the left-hand side and outputs are immediately given on the right-hand side. 
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Figure 6. Illustration of the “export” functionality, which provides the user with, among other 
things, an optimized feeding table in a standard format. 

 

 

 

 

3.2 Dissemination actions 
Given the practical nature of the FEEDEST tool, we have sought to involve PerformFISH partners 
and stakeholders in shaping its concepts, specifications and implementation, through extensive 
formal and informal dissemination. 

Besides the periodic PerformFISH meetings, where development progress was continuously 
reported and feedback directly obtained from PerformFISH partners, along with other 
PerformFISH-wide calls for feedback (e.g., through the PerformFISH newsletter, and dedicated 
questionnaire), specific events were planned and prepared by SPAROS to directly address the 
intended end-users and stakeholders in general. In particular, a virtual presentation with a 
commercial end-user was undertaken in December 2020, which led to the collection of 
important feedback for tool improvement. 

After improvements in the user interface and in the “export” function, in accordance with 
collected feedback, the tool was finally released publicly in May 2021, with an additional wide 
dissemination event organized on 6th July 2021 for PerformFISH fish farming companies: 
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In this event, the FEEDEST tool was presented to fish farmers member of PerformFISH  fish 
farmer associations, along with a live demonstration of its capabilities. From the 32 registration 
22 were qualified as project partners or from fish farming companies, of which 12 people 
participated online on the day. The recordings are available at the PerformFISH YouTube channel 
(https://youtu.be/AV0nTUcEajs) for a wider reach of its contents. 
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