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Abstract

Waste management is an important environmental challenge in the modern era, as the
continuous increase in waste production requires the use of smart technologies for proper
disposal. These technologies are important in solid waste management and sustainable
development by classifying solid waste, improving the recycling process, promoting the
circular economy, and extracting valuable resources from waste. This reduces the need
to use precious natural resources and limits the environmental damage caused by the
extraction of those resources and reduces the pollution of hazardous materials and
handling them in healthy and safe ways. Therefore, this study aims to use deep learning
algorithms and pre-trained models based on a transfer learning mechanism to classify
solid waste.

Deep learning approaches have been introduced in this field as they deal with images
rather than features that increase the processing of trash. Convolutional Neural Networks
(CNNis) are one of the most popular deep learning architectures in the field of computer
vision. However, training CNNs from scratch can be computationally expensive and
requires a large amount of labeled data. Transfer learning is a technique that addresses
these challenges by leveraging pre-trained models on large datasets to improve the
performance of other models using only smaller datasets. Firstly, the CNN was trained
with a dataset that is available on the Kaggle website which is an open-source data
source. The total number of images was about 9,675 divided into six categories (paper,
cardboard, white glass, metal, plastic, and clothes) icand obtained an accuracy of about
88% for classifying the six classes. Secondly, the learning of CNN was transferred to
evaluate and test four algorithms which are VGG16, InceptionV3, MobileNetV2, and
EfficientNetB0O that achieved accuracies of 92%, 94 %, 95%, and 97% respectively,
which showse that EfficientNetB0 that achived the highest accuracy. The results also
showed that the transfer learning significantly improves the accuracy of CNNs for waste
classification.

Oriented to the experimental results, the system can provide a highly dynamic proposal
in the various types of waste identified for 97% where it leads to the possibility of better
management of waste recycling, to assist in recycling technology, and to contribute to

the economic cordon, invested from the valuable available resources available in the waste.
Thus, dependence on natural resources and environmental pollution can be reduced



