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Description 

Marine biofouling is a threat to industries working in the marine environment. In the Marine Renewable Energy (MRE) 

sector, for example, biofouling adds weight to structures/equipment/components (e.g., moorings, energy converters) 

and increases their surface diameter (added thickness and roughness) resulting in loss in performance. Also, biofouling 

can induce and/or promote corrosion. Furthermore, the colonization of structures at sea will have an artificial reef effect 

promoting local biodiversity, but which can also promote the propagation of non-native species (NNS) across 

geographies.  

Developers and operators need to perform monitoring 

and maintenance activities frequently (largely site- and 

device-specific), to avoid impairment of their assets, and 

to mitigate impacts caused by NNS. Biofouling 

monitoring is often performed using divers or a remote 

operated vehicle (ROV). Photos/videos are taken to the 

structures/equipment/components of interest, 

capturing biofouling from different angles and using a 

measure of scale. Then, software (e.g., CPCe) can be used 

to analyse the photos to quantify the biofouling through 

parameters such as composition and number of species 

and presence of NNS, coverage, biomass and density.  

However, despite its usefulness (e.g., it allows 

quantifying biofouling without sampling biofouling at sea and analysing it in the laboratory), the analysis of photos is 

time-demanding and identifying and quantifying species requires a person to do all of the steps in the process.  

This thesis aims to develop automatization of the photo analysis process by using state-of-the-art AI algorithms. This 

should enable the user to perform the task much faster (or almost no user intervention), and to analyse a much larger 

volume of data. The newly developed process/algorithm should also be able to: - quantify the coverage area; - recognize 

species/groups of species and NNS; - quantify biomass and density. This algorithm should be able to perform these tasks 

on offline images at first, but on the mid-long term, a faster procedure should be envisaged to perform the same analysis 

while operating a ROV/UAV. 

This work will be useful to many industries, such as Marine Renewable Energies systems like Floating Offshore Wind 

Platforms, Current/Tidal Turbines, Wave Energy systems, but also for several Ocean Structures (aquaculture cages, 

buoys) and all sorts of Shipping Vessels.    
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