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Summary. Based on the depth learning algorithm, this paper conducts research on key technologies
such as underwater image preprocessing, underwater target autonomous detection and recognition,
and underwater single target tracking and detection, and builds a system prototype to verify the ef-
fectiveness of the algorithm in the real marine environment.

On line target autonomous recognition and tracking is the premise of autonomous grasping
operation for underwater vehicles. In the real marine environment, underwater visual images have
problems such as low contrast, uneven illumination, image blur, color deviation, etc. The prepro-
cessing technology of this turbid underwater image and the autonomous recognition technology of
underwater visual image targets are the current research focus and difficulties in the field of under-
water robots, and also a powerful breakthrough in the national underwater robot competition.

Underwater turbidity image pre-processing scattering model:

This project plans to design an underwater turbidity image processing method based on scat-
tering model on the basis of dark channel defogging method (DCP), establish a forward scattering
model, and obtain an enhanced underwater image by estimating the background light and transmis-
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sivity of the underwater image, so as to solve the defects of traditional underwater image prepro-
cessing technology such as low resolution, low contrast, overexposure, etc.

Underwater static target autonomous detection and recognition system:

In order to realize the rapid and accurate recognition of small objects in the water by robots,
the project plans to use a single-stage YOLOVS5 depth learning algorithm to construct a convolutional
neural network suitable for the underwater environment.

Underwater dynamic target tracking technology:

Considering the interference of underwater noise and obstacles on moving single target tracking,
the project plans to use the SiamRPN-++algorithm based on the twin convolutional neural network to
lightweight the SiamRPN backbone network to eliminate the interference to the greatest extent.

Motor unit control system based on external chamber:

On the basis of the original equipment, the project team can realize the stable control of mul-
tiple mechanical arms and double mechanical claws by loading additional bins on the underwater
robot body, and achieve efficient and autonomous grasping.

Actual achievements:

1. Image processing: Based on the OpenCV model, the dark channel prior defogging algorithm (DCP)
and automatic color scale adjustment algorithm are used to defogger underwater images. The DCP algorithm
with better defogging effect is selected to realize the preprocessing of underwater blurred images.

2. Target detection: In the deep learning environment of pythoch and pad, based on the latest
version of the but phase YOLOv5-6.1 algorithm, and according to the existing marine biological data
sets (sea cucumber, shell, sea urchin, starfish, sea grass), a lightweight yolov5s neural network is built,
and 70 rounds of training are conducted for the data sets, with precision indicators mAP@0.05 : 0.95
reaches 0.423, and the recognition speed is fast (about 0.016s for each picture), but the recognition
accuracy still needs to be improved by improving epochs.

3. Target tracking: Under the Pytorch deep learning framework, target recognition is carried out
based on the latest version of YOLOv5-6.1 algorithm. The Github open-source dataset is trained and
recognized in depth using the mainstream target tracking algorithm, deepsort. Through 40 rounds of train-
ing, the maximum target extraction accuracy is 97 %, and the average accuracy is 82 %. The feature
extraction network of the dataset has been constructed, and the dynamic video can be counted by scribing.

4. Mechanical control: The body control adopts fuzzy PID algorithm instead of traditional
PID algorithm to keep the depth error at (0.1, 0.1 m) shaking and improve the control accuracy;
Multi thread and single thread rotation control are used to speed up the processing of visual infor-
mation; The PCA9685 control board is used to control the motor of the mechanical arm and the
mechanical claw. At the same time, the external chamber of the motor is introduced to realize the
cooperative use of multiple motors and complete the application of double claw and multiple degrees
of freedom. Mechanical double claw replaces single claw, greatly improving efficiency; Install a col-
lection frame at the bottom of the robot to place the collected objects; Install a collection frame at the
bottom of the robot to place objects; The idea of bionics is adopted to design a fishing type mechanical
claw to rough the interior, so as to achieve stable grasping of objects with different widths and mini-
mize the damage to marine products.

Article summary

This project innovatively provides a new solution for autonomous recognition and operation
of underwater vehicles. This technology can achieve good autonomous recognition and operation
capability under the normal operation conditions of underwater vehicles.

The project team plans to use the self-developed autonomous identification technology of
underwater robots and the cooperative operation technology of underwater robots, fully combine var-
ious underwater waterproof technologies, underwater robot anti shake stabilization technology, un-
manned remote diving system, simulation technology and intelligent control technology, and inte-
grate all kinds of technologies to act on the autonomous identification and operation of underwater
robots optimized by the team. At the same time, the team will maintain its scientific research invest-
ment in robots, constantly update relevant technologies, and maintain its technical advantages, so as
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to constantly update and maintain its core competitiveness.

In recent years, the concept of marine ranching has gradually come into being, while the price
of the existing autonomous grabbing robot products in the market remains high. The user groups of
its products are mainly large enterprises in the aquaculture industry, while most of the small and
medium-sized enterprises and individual businesses still maintain the fishing mode of manual fishing,
which also corresponds to high labor costs.

Compared with the market, the price of autonomous recognition and operation robots designed
by our team is significantly lower than the average price of autonomous grasping robots in the market;
Moreover, the autonomous identification and operation robots are highly functional and inexpensive,
mainly for small and medium-sized enterprises in aquaculture industry. Considering the huge scale of
China's fishery and the abundance of small and medium-sized aquaculture enterprises, autonomous
identification and operation robots have broad market space and good application prospects.

Team members have published two papers based on underwater vehicle identification and
control, and one patent is being submitted; In the next step, it is expected to further optimize the
overall scheme of the underwater robot prototype, apply for invention patents, promote the applica-
tion of the self-developed underwater robot, and help to improve economic benefits.
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Summary. Everyone faces death. We all need to choose a way to end our lives. This article introduces
an electronic graveyard to bury ourselves.
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