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Motivation and research goals

MMeetthhooddss
• Flume tests: 3D-printed mussel sleeves (current–wave conditions)
• Measurements: Velocity and force (time-series)
• Drag analysis: Cd computation using Morison equation

Research findings and key takeaways

DDaattaa  pprroocceessssiinngg  aanndd  uunncceerrttaaiinnttyy  aannaallyyssiiss

WWhhyy  iiss  bbiioo--ccoolloonniizzaattiioonn  iimmppoorrttaanntt??
• Increases mooring-line diameter and surface 

roughness, altering hydrodynamic behavior
• Changes flow regime and increases drag
•  Reducing offshore system reliability

RReesseeaarrcchh  GGooaallss
• Biofouling characterization
• Drag coefficient evaluation
• Uncertainty quantification
• Biofouling classification and prediction
• Anti-fouling and cleaning strategies

RReecceenntt  WWoorrkkss––  UUnniiffoorrmm  CCuurrrreenntt  CCoonnddiittiioonnss
• SSiinnggllee  mmuusssseell  sslleeeevvee: ~36% drag increase due to biofouling ((EEmmaammddoooosstt  eett  aall..,,  RREENNEEWW  22002244))
• TTwwoo--mmuusssseell  sslleeeevveess: DDrraagg  ccooeeffffiicciieennttss  ((CCdd  ==  11..3344––11..9944))  eexxcceeeedd  ddeessiiggnn--ccooddee  pprreeddiiccttiioonnss ((EEmmaammddoooosstt  eett  aall..,,  OOTTCC  22002266))

FFuuttuurree  wwoorrkk  oonn  MMuusssseell
Repeat flume tests for mussel-fouled sleeves under combined wave–current 
conditions with varied mussel arrangements.

 Methods and data

Soft fouling and Deep Learning applications
• CChhaarraacctteerriizzee  ssoofftt  bbiiooffoouulliinngg  ((LLaammiinnaarriiaa))  and develop 33DD--pprriinntteedd  

mmooddeellss  for hydrodynamic evaluation at Umass Flume

• IImmaaggee--bbaasseedd  ddeeeepp  lleeaarrnniinngg  for marine biofouling classification and 
prediction using Nantes University data (Funded by MassCEC, USA)
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