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Abstract 
 

One major and time-consuming task in fish production is obtaining an accurate estimate of the 
number of fish produced. In most Nigerian farms, fish counting is performed manually. Digital 
image processing (DIP) is an inexpensive solution, but its accuracy is affected by noise, 
overlapping fish, and interfering objects. This study developed a catfish recognition and 
counting algorithm that introduces detection before counting and consists of six steps: image 
acquisition, pre-processing, segmentation, feature extraction, recognition, and counting. 
Images were acquired and pre-processed. The segmentation was performed by applying three 
methods: image binarization using Otsu thresholding, morphological operations using fill 
hole, dilation, and opening operations, and boundary segmentation using edge detection. The 
boundary features were extracted using a chain code algorithm and Fourier descriptors (CH-
FD), which were used to train an artificial neural network (ANN) to perform the recognition. 
The new counting approach, based on the geometry of the fish, was applied to determine the 
number of fish and was found to be suitable for counting fish of any size and handling overlap. 
The accuracies of the segmentation algorithm, boundary pixel and Fourier descriptors (BD-
FD), and the proposed CH-FD method were 90.34%, 96.6%, and 100% respectively. The 
proposed counting algorithm demonstrated 100% accuracy. 
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