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Underwater small target classification based on superellipse fitting technology
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Abstract Underwater small target classification technology is widely used in seabed detection, archaeology
and so on. In the actual underwater acoustic image, the shape and size of shadow area, which produced by
underwater small target, are usually more significant than bright area generated by the target itself, so shadow
analysis algorithms have important research value in detection, identification and classification of target. In
this paper, the superellipse fitting algorithm is used to fit the shadow area of the target. By controlling several
parameters of superellipse function, different superellipse curves can be used to fit different target shadow
shape. The parameters controlling the size, shape and position of superellipse curve are input into the classifier
as feature vectors. By comparing the classification results of several classifiers, it is demonstrated that the
classification method characterized by fitting parameters is effective.
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Fig. 1 Flow chart of superellipse fitting analysis
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Table 1 Random forest and SVM classi-
fication results for three kinds of targets

(simulated sample)
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(Gini) (Entropy)
YIGEMHERZ%E  96.13% 95.91% 100.00%

TWARERHERFE  95.50% 94.50% 94.00%
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Table 2 Random forest and SVM classi-
fication results for three kinds of targets

(actual sample)
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