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Background

1.Environmentally 
sensitive
• Water 20°C to 27°C
• Salinity >24 ppt
• SAV and bottom 

type
• Predators

2.Short life cycle - highly 
variable populations



Background



Restoration 
Efforts

Verkamp et al. 2022



Objectives

1. Assessment of bay scallop population dynamics 
within Point Judith Pond

1. The establishment of a long-term bay scallop 
monitoring program within Rhode Island to improve 
the management and regulation of the species and its 
associated habitat. 



Methods 
- Divers

• Site selection 
via adaptive 
sampling design



Methods -
Divers
• Count/measure
• Dead scallops
• SAV type & % cover
• Sediment type & %
• Predators
• Water quality



Diver Results
Scallop densities 2020 through 2023 

•% SAV coverage and substrate important predictor for scallop 

abundance - “sweet spot”

2020 2021 2022 2023

0.02 - 0.16 
scallops/m2

0 - 0.16 
scallops/m2

0 - 0.54 
scallops/m2

0 - 2.26 
scallops/m2



Next Steps

● Compare diver data and 

processed image data

● Incorporate into updated 

Habitat Suitability Index

● Continued monitoring

● Actively seeking funding 

to perform restoration 

work within PJP
Verkamp et al 2022



Methods – Image Collection

Autonomous surface 

vehicle

Doppler Velocity Log (DVL)

Velocity over the bottom, altitude

(not really necessary for this 

application) 

LED 

strobe

(2 msec 

flash)

Cameras



Methods – Image Collection



Methods – Image Collection

• Programed to follow the 
dive transect area

• Camera collected images 
every second traveling 
~3knot

• 1 – 3 meters depth range

Realtime

image viewing



Methods – Image Collection



Methods –
Image 
Collection



Methods –
Image 
Collection

No strobe

Weed



MATLAB Processing

Extracted navigation data from 
the robot, organized it, saved it 

to a file

Extracted images from the 
robot, made them clearer, 

renamed them

Matches the image names with 
the nav data, only selecting 

images with corresponding nav 
data, compiles into a CSV (excel 

sheet)



Image Annotation Using BIIGLE – BioImage 
Indexing, Graphical Labeling and Exploration

Annotated
classes





Face up scallop

Live scallop



70% accuracy of the autonomous vehicle



YOLOv5 (You Only Look Once)

• Machine Learning image 
recognition program

• User manually labels 
some images for training

• YOLO then identifies 
similar targets in other 
images



YOLOv5 (You Only Look Once)



YOLOv5 (You Only Look Once)



YOLOv5 (You Only Look Once)



YOLOv5 (You Only Look Once)



Data and Augmentation

● With limited training data, 

can use augmentation to 

create more

● Common tool 



Experiment Results Overview

Exp Class Group Augmentation Type Number Of Images Precision Recall mAP 

1 All Classes 1 2385 0.34 0.114 0.093 

2 All Classes 2 795 0.13 0.355 0.18 

3 Scallop Variants 2 795 0.259 0.405 0.235 

4 Live scallop 1 1152 0.61 0.327 0.403 

5 Live scallop 2 384 0.713 0.449 0.481 

6 Live scallop 3 1094 0.6 0.449 0.443 

7 Live scallop 3 1152 0.625 0.482 0.482 



Sample Detections



Discussion

•Data augmentation and class reduction improved results.

•Best performing model focused only on 'Live scallop' class.

•Improvements highlight the impact of clean, balanced data.



Conclusion

•YOLOv5 effectively detects live bay scallops.

•Precision improved from 20% to 65% with tuning.

•Demonstrates potential for automated ecosystem monitoring.

•Future work: 

- more balanced datasets, better raw images, more training data

- looking at habitat identification



Questions?

Students: 
Jacob Bonney 
Jordan Beason
Susanna Majkut
Imani Jones 
Jeff Ferris
Jake Rademacher  
Waheed Abubayo 
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