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Deep learning's arrival has benefited tremendous improvement in the area of FC research. Fine-grained fish classification is more complicated than conventional image
classification because of low-quality and small-scale data. Convolutional neural networks (CNNs), well-known for their effectiveness, necessitate a significant volume of high-
quality data over time. The proposed study addresses these two issues. First, the raw image quality was improved by an Underwater Image Enhanced Generative Adversarial
Network (UIEGAN) trained on 6128 images from the ImageNet dataset by CycleGAN. Conventional data augmentation can help increase the dataset size by using traditional
image transformations, but it cannot handle the imbalanced class problem. Synthetic images are generated for each species category using DCGAN to balance the dataset.
Furthermore, two deep architectures, SmallerVGG and SmallerRESNET, were proposed as the best fit for the Croatian dataset. Again, the proposed method was tested against
eight popular pre-trained transfer learning models trained on the ImageNet dataset. The experimental results show that the proposed techniques outperform well-known CNNs
in terms of accuracy, demonstrating their potential applications in real-time underwater fish image classification.
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Complete Specification

Claims:1.The methodology of using CycleGAN on the Underwater ImageNet dataset for increasing the quality of the images. The Underwater ImageNet database contains
6128 raw images and can be used for training underwater applications.

2.The methodology of using DCGAN on the Croatian dataset for increasing the scale of the dataset. Through this step, each category of the fish species is scaled up to 400 to
500 images.

3.The architectures proposed, i.e., SmallerVGG and SmallerRESNET. The two models are customized VGG16 and RESNET50 to improve the classification accuracy on the low-
quality underwater image datasets.

4.The deep learning architectures follow the methodology of fine-grained classification using UIEGAN and DCGAN. The proposed three-step procedure gives better
classification results compared without using these steps.

5.The transfer learning results of eight-popular architectures (INCEPTIONRESNETV2, RESNET50, VGG16, INCEPTIONV3, XCEPTION, DENSNET, MOBILENET, and NASENET) on
the Croatian dataset.

, Description:Figure 2 depicts the overall framework of our strategy. First, there are 6128 underwater images from a subset of the ImageNet collection that have been
collected. Second, with the help of the CycleGAN architecture, we have trained these images to construct a model (i.e., UEGAN). This UEEGAN model improves the quality of
the raw images (in our case Croatian dataset). Second, the dataset was balanced by instructing DCGAN to generate many synthetic images from the input (i.e.,
augmentation). Here, two GAN models were applied to the original dataset to obtain the Augmented Enhanced Image dataset. Then, using the Augmented Enhanced Image
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