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Trout in the Classroom (TIC) is a nationwide conservation and education 
initiative to restore Brook Trout (Salvelinus fontinalis) to their native 
waters.  Over the past few years that TIC has run at the Connecticut’s 
Beardsley Zoo, numerous instances of aggression and even cannibalism 
have been observed in the trout fingerlings. Because of the value of each 
fingering in repopulation efforts, we originally began a behavioral study to 
determine the underlying reasons for this aggression with the objective of 
minimizing this behavior.  Unfortunately, with over 150 fingerlings in a 
single tank, individual identification by eye was impossible. To facilitate our 
original objective, we began developing a recognition program which could 
automate identification of these fish.  Here we present some preliminary 
results as well as on overview of the upcoming development plan.

ABSTRACT

GENERATE A DATABASE OF FINGERLING IMAGES
• Isolate each fingerling in a temporary holding tank.
• Take 50-70 RAW images and 20 second video of each fingerling (total ~9300 

images).
• Images included both left and right sides as well as full front facial images.  

METHODS AND RESULTS

FUTURE DEVELOPMENT
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“Fishial Recognition”

Brook Trout (Salvelinus fontinalis) began to disappear from native North 
American habitats due to land development, agriculture and pollution. 
Today, conservation efforts are underway to restore Brook Trout to waters 
within their historic range. The Connecticut’s Beardsley Zoo (CBZ) is a 
participant of “Trout in Classroom”, a K-12 program in which students 
monitor water quality, learn about conservation and participate in local 
releases of trout fingerlings.

CBZ – Trout in the ClassroomBrook Trout Fingerling

INTRODUCTION
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THE PROBLEM

With over 150 fingerlings in a tank, identifying individuals manually would have been 
a time consuming process. Is there a way to automate identification?  

The tank held over 150 brook trout fingerlings that were difficult to differentiate 

Develop a “fishial recognition” program that could automate the process of  fish 
identification for future behavioral studies.

Over several years of “Trout in the Classroom”, numerous observations of intraspecific 
aggression and potential cannibalism were made. Because of the value of each fingerling 
in reestablishing trout populations, our original project objectives were to observe their 
behavior and suggest possible solutions to improve health and survivorship.

IDENTIFY FISH FROM BACKGROUND

Although we were able to identify a few individuals by some distinct markings, most 
were difficult to recognize. 

OBJECTIVE

One of the few fingerlings 
we were able to easily 
identify can be seen 
beneath the ruler. The 
protruding lower jaw was 
a distinctive trait

Most fingerlings 
were difficult to 
distinguish

• Use the following package (https://github.com/kwea123/fish_detection) 
which contains a model for detecting a fish in an image.

• The fish detection model was trained on the Open Images Dataset, using the 
Tensorflow Object Detection framework.

• Run model (with Tensorflow) on each image of our fish, 
returning an output each image with bounding boxes around 
the fish in this image. 

• Using the output from Tensorflow as input to a second convolutional neural 
network, a classification model will be built based on scale morphology.

• These algorithms will be packaged as software to be used with new fish data 
sets . We hope to generalize the software so it can be used on a wide variety 
of different species.
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