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The Department of Engineering and the Marine & Carbon Lab mvite you to the following talk:

Utilizing Artificial Intelligent (Al) Tools to Discern Plastic Debris at the Marine Environment

Abstract

Plastic debris in the marine
environment is one of the most
pressing environmental concerns
of our time. Detailed knowledge of
the abundance and geographical
distribution of plastics across the
world’s oceans can help better
R : monitor, control and address the
enwronmental hazards Utlllzmg Artificial Intelllgence (Al) tools for the detection of plastic objects in
the marine environment can help reveal the true scale which is key to suggesting remedial measures.
In this talk, we will present smart ways for identifying plastic debris in the seas and the coastlines.
Starting from simple machine learning tools and concluding with sophisticated Al algorithms, we
propose a number of intelligent plastic debris classifiers. Such classifiers are able not only to identify
plastic items but also to localize and segment the litter items in images and video footage. The Al-based
image classifiers can recognize nine categories of objects: (1) plastic bottles, (2) buckets, (3) bags,
(4) fishing nets, (5) plastic straws, (6) food wrappings, (7) a fish species, (8) aluminium cans and (9)
cigarette butts. When validated on still images displaying plastic debris, YOLOV5 scored an average
precision of 92.4%. Applying the tools on video footage, the YOLOvV5 and YOLACT++ tools attained
very similar average precision at almost 75%. Thanks to the ability of YOLACT++ to apply a mask
over each detected plastic item, it was used to develop the intelligent method which is proficient in
deducing the density and the dimensions of plastic litter found at shorelines. Utilising images depicting
plastic litter from 6 coasts in Cyprus, the intelligent method identified four categories of plastic debris,
namely, bottles, bags, straws and food wrappings. The abovementioned result translated into a plastic
litter density of 0.035 items/m? and extrapolated to the entire shorelines of the island, the method
estimated about 66,000 plastic articles. Concluding, the intelligent method, with the aid of the OpenCV
Contours image processing tool, predicted the length of the plastic debris which spanned between 10
and 30 cm.
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