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Weight estimation of non-contact swimming crabs based on
improved Mask RCNN and SVR

TANG Chao', HU Haigang'", SHI Ce’, QIAN Yunxia®
( 1.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China;
2.School of Marine Science, Ningbo University, Ningbo 315832, China )

Abstract: The data of farmed crabs mainly rely on manual measurement, which is both labor intensive and
resource wasting. In this paper, an improved Mask RCNN size measurement algorithm is proposed, and the
original Mask based on probability output from Mask RCNN is modified according to the template obtained in
advance to achieve more accurate size estimation. First, crab images are captured by using cameras, which are
then segmented with the Mask RCNN algorithm. After applying a second-order moment algorithm on the mask,
the template is transferred and rotated into the center of the original mask, and the corresponding part is modified
by adding and subtracted benefits, so as to obtain a more accurate image of the carapace. The real size of the
crab is converted through the image-real scene mapping, and the area, width and length of the crab carapace are
estimated with an accuracy of more than 85%. The size obtained by the visual algorithm is fitted to the weight of
the swimming crab. In order to improve the matching degree of the model, the k-means clustering is introduced
to implement a dual-model support vector regression machine (SVR) prediction structure, which uses the
differential evolution algorithm to optimize the fitness function of the SVR. In the test process, after normalizing
the newly input data, the cluster center to which it belongs is first determined, and then the corresponding SVR
model is applied for prediction. The test set results show that the relative error remains below 18%.

Key words: swimming crab; visual feature; weight; Mask RCNN; non-contact measurement
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