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Inter- & Intra- species 
Interactions

Environmental 
Variables

3D Displacement / 
Emergence:

• Water column
• BBL

• Substrate

Aguzzi and Company, Advances in marine biology. vol. 58, pp. 155-225, 2010.
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TRADITIONAL MONITORING METHODOLOGIES IN 
COASTAL WATERS

SCUBA DIVING:

• Transect survey (strip or 
line transects)

• Point counts survey

• Rapid visual technique

• Mixed techniques

FISHERY-DEPENDENT 
METHODS:

• Fish traps

• Trammel nets

• Hook-and-line

• Trawling

Introduction
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Aguzzi et al., Environ. Sci. Technol., vol. 53, pp. 6616–6631, 2019, DOI: 10.1021/acs.est.9b00409

NEW ECOLOGICAL MONITORING TECHNOLOGIES 
(PLATFORMS)

FIXED
(landers, and seafloor 
cabled observatories)

MOBILE
(ROVs, hybrid ROVs, 

towed sledges, AUVs, 
and crawlers)

Introduction
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SmartBay Observatory/ methods

EMSO

SmartBay

Seafloor and water column Observatories 
Infrastructures

Danovaro et al., Science, vol. 355, pp. 452–454, 2017, DOI: 10.1126/science.aah7178 6



SmartBay Observatory/ methods

25km

SmartBay sensors:
• Cameras
• Sonar
• CTD
• ADCP
• Hydrophone
• Fluoro/Turbidity meter
• pH Sensor

Aguzzi et al., Journal of Marine Systems, Vol. 212, 103424, 2020, DOI: 10.1016/j.jmarsys.2020.103424 7



SmartBay Observatory/ methods

Image collection and labelling
Citizen Science Galway Atlantaquaria SmartBay Cameras

WORK IN PROGRESS:
Image and Labels Quality control -> Training a YOLO Model for Species 

Detection and Classification
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Results

Model training parameters:
• Yolov8s Model
• 25 epochs
• 640 image size

Dataset 1 Dataset 2 Dataset 3
Curation Remotion of general classes Deduplication Check of mislabelled bboxes
Number of images 6929 1704 1704
Number of labels 15182 5054 5344
Number of species’ classes 41 36 36
mAP@50 0.85 0.90 0.89
mAP@50-95 0.64 0.69 0.67
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Results

Dataset labels’ histograms 
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Conclusions

Future perspectives:
• Balance the training dataset with citizen science images 

from iNaturalist 
• Label more SmartBay images
• Train different YOLO models tuning their 

hyperparameters
• Try different object detection models such as CNNs
• Automatically compute species’ counts time series
• Use lasers and or stereo cameras to measure the 

individuals, thus compute biomass
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Conclusions

IMPORTANCE OF CONCOMITANT ENVIRONMENTAL AND BIOLOGICAL DATA 
ACQUISITION

Environmental sensors

Biological sensors

postprocessing

Biological data 
extraction

Time Series and 
multivariate 

statistic analyses

CAUSE-AND-
EFFECT: 

ENVIRONMENTAL 
DRIVERS

VS
BIOLOGICAL 
VARIABLES
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THANK YOU! 
Questions? 
Marco.Francescangeli@marine.ie 

mailto:email@email.com
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