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Gill flukes, also called gillworms, are monogenean trematode 
flatworms (Dactylogyrus sp.) that feed on fish gills as external 
parasites. Gill flukes are a major problem among aquaculture 
facilities because infections cause irritation to the fish, smothering 
of the gills, often resulting in death (Williams 2000). Early and 
easy detection of gill flukes may be possible through development 
of a convolutional neural network (CNN) machine learning model 
that specializes in object detection of gill flukes in images of fish 
gills. The hypothesis of this research is that a trained CNN can 
detect the presence of gill flukes with statistical significance. 

Hardhead catfish (Ariopsis felis) (N=25) were caught in the Indian 
River Lagoon. Gill scrapes were collected by gently wiping a 
microscope slide over the gills and immediately releasing the fish. 
The samples were viewed under a compound light microscope and 
recorded using video imaging. Additional video recordings of gill 
flukes were obtained from published copyright-free sources.

 

A convolutional neural network (CNN) was trained in MATLAB 
utilizing two datasets of published copyright-free images:
• Gill flukes present: 250 images of gill flukes on microscope slides
• Gill flukes absent: 250 images of empty microscope slides, 250 

images of microscope slides with debris, and 250 images of 
microscope slides with other organisms

 

The CNN was tested for accuracy using 40 unseen images:
• Gill flukes present: 20 images of gill flukes on microscope slides
• Gill flukes absent: 20 images of 8 empty slides, 8 microscope 

slides with debris, and 4 microscope slides with other organisms

After training with 1000 images, the CNN was tested with 40 images of 
which 20/20 images of gill flukes were correctly identified by the CNN; 
however, 15/20 images without gill flukes were incorrectly identified as 
having gill flukes (false +). The trained CNN had a precision of 62.5%, a 
recall of 100%, and an F1 score of 76.9%.. The trained CNN did not identify 
the presence of Dactylogyrus sp. with statistical significance (Binomial test, 
one-tailed, p-value = 0.0769). 

Although a convolutional neural network has the potential 
to detect the presence of gill flukes, the CNN used in this 
research produced a p-value slightly above 0.05. One of the 
limiting factors was the availability of published images 
and videos of Dactylogyrus sp. The development of a larger 
and more varied dataset is required for the creation of an 
automated detection system for parasites in aquaculture.
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Thank you, D. Wright, for assisting in data collection. 

Figure 1. Accuracy of the convolutional neural network to detect  gill 
flukes in 20 images of gill flukes and 20 images without gill flukes. 
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