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Underwater Autonomous Robot Garbage Detection Technology
Based on Improved YOLOvVSs

ZHANG Yaqging, XIONG Yong, ZHU Qing
(School of Information and Artificial Intelligence, Nanchang Institute of Science &.
Technology, Nanchang 330013, China)

Abstract; Aiming at the detection problem of underwater environmental garbage pollution, an underwater autonomous
robot garbage detection method based on improved YOLOv5s is proposed. This method utilizes the multi-spectral channel at-
tention (MSCA) module and lightweight network MobileNet V3 to optimize the backbone network of the original model to
enhance the feature extraction capability of the model in complex underwater images. For the neck network, an FCS module
is introduced and integrated with the feature pyramid network (FPN), channel attention mechanism (CAM) and space pyra-
mid pool (SPP) network to improve the feature fusion ability of the model on the multi-scale targets. By fully considering the
difference between the prediction frame and real reactance, an SloU loss function is added to further improve the detection ac-
curacy of the model. In the pre-processing of underwater images. the double-sided Gaussian filter is used to reduce noise, so
as to improve the image quality. Experimental results show that the evaluation values of image color and image sharpness af-
ter processing are 2.65 and 0.59 respectively. In complex water environments, the average accuracy of the improved
YOLOV5s model reaches up to 0. 948. The results show that the proposed underwater garbage detection technology can ef-
fectively improve the detection accuracy of the model and has a better performance in practical applications.
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