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Fish abundance estimation based on an imaging sonar
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Abstract In order to estimate the fish abundance accurately in a body of water, a method of fish quantity
estimation using an imaging sonar is proposed. The imaging sonar is fixed under the survey ship, making the
beam lunching direction the same with the ship’s moving direction, and sonar data is collected by means of the
investigation on navigation. The image reconstruction, noise reduction and target extraction are conducted in
turn. Fixed data window recursive least squares (FDWRLS) algorithm is adopted to reduce the speckle noise in
sonar images, and threshold segmentation method based on thrice standard error principle is utilized to extract
multiple targets. Therefore, multiple fish targets can be tracked using the nearest neighbor (NN) algorithm
combined with extended Kalman filtering (EKF) and the targets are counted one by one. Meanwhile, the area
detected by the sonar is added together to obtain the average areal density of fish. Finally, the fish abundance
in this body of water is estimated with the parameter of water area. A field experiment is conducted in Dishui
Lake to validate the effectiveness of the proposed method. Manual counting results of two datasets picked up
from the sonar data are compared with the ones by the proposed method, it is shown that the fish abundance
estimation method based on sonar image processing provides a higher accuracy rate, and the deviation between
them is approximately 10%.
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