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Abstract Undenwater detection equipment with fish detection technology has broad application
prospects in marine fishery nesources exploration and conservation. In this paper, we establish a multi-
scale retinex enhancement algorithm and a multi-scale feature-based fish detection medel to improve
underwater detection accuracy and ensure real-time performance. Tharing image preprocessing,
the enhancement algorithm combines the bionic structure of the fish retina and classical retinex
theory to filter out und 1 noise. The d mode] focuses on improving the
detection performance on small-size targets using a deep leaming method based on a comw olutional
newral nebwork. We compare our methed o current mainstream debection medels (Faster R-CNN,
RetinaNet, YOLO, 55Detc ), and the proposed model achieves better performance, with a mean
Average Precision (mAF) of 78.31% and a mean Miss Rate (mMR) of 54.11% in the open fish image
datta set. The kest results for the data from the field experiment prove the feasibility and stability of
our model.

envi

Keywords: fish detection; deep lkeaming; image preprocessing; convolutional neural network

1. Introduction

The ocean is the birthplace of life on earth, and it contains abundant resources. With
the increasing shortage of land resources, it is more and more urgent to explore marine re-
sources [1]. Recently, underwater detection technologies have drawn remarkable attention
for use in resource exploration. Optical sensing is a critical information acquisition source
of underwater de tection equipment due to its rich and intuitive perception information [2].
Object detection based on optical images is one of the key technologies that make underwa-
ter detection equipment intelligent. It facilitates the development of marine fishery resource
detection, marine mineral resource detection, and submarine communication cable laying.
Object detection is a very important research direction in the fields of computer vision,
machine leamning, and pattern recognition. Currently, target de tection technology is mainly
divided into the two-step target detection method, which is based on the region proposal,
and the proposal-free method.

Region-based convolutional neural netw orks (R-CNN), which were originally pro-
posed by Girshick et al. [2], add a region proposal method for object detection based on
convolutional neural networks. It first performs a selective search on the input image
to extract candidate regions that contain targets in the embodiment It then conducts
convolution operations in each candidate region through the CNN to extract a fixed-length
feature vector. Then, the feature vector of each candidate region is input into a Support
Vector Machine [4] (SVM) to make a binary classification decision. Finally, bounding box
regression is adopted to improve the detection results. However, this method has the
following problems: one is that scaling the candidate regions to a fived size directly causes
the aspect ratio of the detection target to become unbalanced, which may cause the loss
of local details on the detection target. The other is that there may be epeated overlaps
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