
Classification of waste materials into
biodegradable and nonbiodegradable using
machine learning

Question:

Can I use artificial Neural Networks that specialize in image classification to train
an AI model to classify waste materials into Biodegradable and
Nonbiodegradable?

Rationale:

According to my research, only around 63 percent of waste materials that are
composted globally are actually biodegradable, the other 37 percent is just non
compostable materials being wasted. Glass, metal, rubber, leather and most
plastic are all non-biodegradable materials that are not supposed to be
composted but are. Many people can’t tell if something is biodegradable or not,
and many materials go to waste, so that's why I wanted to create an AI model
that can classify waste materials into biodegradable and nonbiodegradable.

Hypothesis:

I hypothesize that the use of deep neural networks to classify images of waste
materials into biodegradable and non-biodegradable materials is possible with an
accuracy greater than 95%.

Description in detail of method or procedures:

1. Download Non and Biodegradable Material Dataset from Kaggle
repository.

2. Split the dataset into 3 categories: 80% train data, 10% test data, and 10%
validation data.

https://www.kaggle.com/datasets/rayhanzamzamy/non-and-biodegradable-waste-dataset/data


3. Using the image classification algorithm MobileNetV2, tune the
hyperparameters, Epochs and learning rate, by training the model with the
training data, and then testing it with the new images (validation data).
Record the accuracy of the model when tested. Repeat this with different
hyperparameter combinations.

4. Generate a multi line plot graph with the data you recorded using python
code to ensure the best combination of hyperparameters.

5. Find the best model using the data collected and save it in a file.
6. Generate a confusion matrix showing how many images the AI predicted

right and wrong.
7. Repeat steps 3-6 with the algorithms VGG16 and Resnet50.
8. Determine the best AI model for the data based on all the experiments

from steps 3-7.
9. Complete data analysis and conclusion.

Safety Risks:

Because this experiment is completely run on a computer and requires no living
organisms to be tested on, there are no safety precautions or risks.

Bibliography:

ArXiv:1801.04381v4 [CS.CV] 21 Mar 2019, arxiv.org/pdf/1801.04381.pdf.
Accessed 31 Jan. 2024.

Boesch, Gaudenz. “Image Recognition: The Basics and Use Cases (2024
Guide).” Viso.Ai, 1 Feb. 2024, viso.ai/computer-vision/image-recognition/

EPA, Environmental Protection Agency,
www.epa.gov/sustainable-management-food/composting. Accessed 12 Feb.
2024.

Kaza, Silpa, et al. What a waste 2.0: a global snapshot of solid waste
management to 2050. World Bank Publications, 2018.



“Non and Biodegradable Material Dataset.” Kaggle,
https://www.kaggle.com/datasets/rayhanzamzamy/non-and-biodegradable-waste
-dataset. Accessed 13 January 2024.

MEIYARASAN , V K, et al. “Artificial Intelligence in Waste Management System.”
Devpost, 1 May 2021,
devpost.com/software/artificial-intelligence-in-waste-management.


