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Using Underwater Cameras & AI to Count 
Migrating River Herring



Visual Count
63%

Fish counter
27% 

Video
4% Video with AI

Operate 24/7  ✓ ✓ ✓

Species ID ✓  ✓ ✓

Data 
Processing time short short Long Short

Real-time count    ✓

Scalability Low n/a Low High 

APCC



AI-Driven Counting of River Herring

Camera system Training Dataset

AI model training Fish counting



Raspberry Pi 7” 
touchscreen 
display

Voltage 
Regulator

Video Recording system:
• Compact
• Low power consumption
• Economy
• Scalable

Camera

Kevin Bennett
Umass Dartmouth



Ipswich River, Ipswich, MA Santuit River, Mashpee, MA



Coonamessett River, Falmouth, MA

Camera

IR light

4/15 – 6/6 2024,  51 days,  1238 hours of videos



AI-Driven Counting of River Herring

Camera system Training Dataset

AI model training Fish counting



Example videos for labeling 1,435 videos selected for labeling



59,850 frames containing fish labeledLabeling on CVAT.ai



Labelled data for training

River Herring
River HerringRiver Herring

River Herring

River Herring
River Herring

River Herring

Snapping Turtle

Painted Turtle

Bass

River Herring

Carp

Sucker

Eel

59,850 frames containing fish labeled



AI-Driven Counting of River Herring

Camera system Training Dataset

AI model training Fish counting



Deep Neural Network

Function
Labeled data Prediction

Input
Output

AI model training



https://github.com/ultralytics/ultralytics

• MIT Supercloud, Nvidia Volta V100 32G GPU 
• < 24 hours training time for each model



YOLO model performance

Ipswich River 2015-2018



AI-Driven Counting of River Herring

Camera system Training Dataset

AI model training Fish counting



Visual Counts             2005 - Pit Tagging             2015 - Video + AI             2024 - 

Monitoring River Herring at Coonamessett River



Pit-Tagging station

Antenna

Camera1. Visual Count
2. Pit tagging

3. AI count on video

2024 
River Herring migration

Dexter

• 4/15 – 6/6 2024
• 51 days 
• 1238 hours of videos



Use AI to Count River Herring • April 16 – June 6,
• 1328 Hours videos continuous

• ~2 weeks processing time
• Nvidia RTX 4070 laptop GPU

Total upstream: 26,506

Total Downstream: 16,000



DISCount by Perez et al., 2023

k-DISCount:  34,338 ± 11,446

AI raw count: 26,506

Verify and correct AI count

95  10-min videos counted by human



Total: 26,506

Total: 16,006

80% fish migrated in 4 days

Daily Counts   -  2024 Coonamessett River



Hourly Counts   -  2024 Coonamessett River

Sunrise

Sunset

Upstream Migration



Hourly Counts   -  2024 Coonamessett River

Sunrise

Sunset

Downstream Migration



Night Day Night Day Night Day Night Day

Tide
Counts

Tide

Counts



AI count 

Visual count 

Antenna detection

Compare AI, visual  and Antenna Counts



AI count 

Antenna detection

Count of Downstream Migration of River Herring

Total: 16,004



•Visual counts

•Community engagement and awareness

•Qualitative observations

•Environmental monitoring beyond fish counting

•AI count results validation and verification

•Contributing to AI labeling

•Equipment camera setup maintenance and monitoring

(New) Tasks for Citizen Scientist
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