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Introduction

• Recycling contamination remains a significant 
environmental challenge, as recyclable materials are 
often disposed of incorrectly, reducing the effectiveness 
of recycling systems. Existing smart bins primarily 
monitor bin fill levels but do not automatically identify 
different types of waste. [1], [2], [3]

• This project proposes an Intelligent IoT-Based Smart 
Recycling Bin that combines Artificial Intelligence 
(AI), computer vision, and Internet of Things (IoT) 
technologies to automatically classify waste, open the 
correct recycling compartment, monitor the bin's fill 
level, and record recycling activity in real time. The aim 
is to improve recycling accuracy, reduce contamination, 
and promote more sustainable waste management.
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Motivation
One day, while throwing away a plastic bottle, I noticed 

that several people had placed coffee cups, food 

containers, and general waste into the recycling bin. 

Although the bin was clearly labelled, many items had 

been disposed of incorrectly. This made me realise that 

even when people want to recycle, they are often unsure 

which bin to use. As a result, recyclable materials 

become contaminated and may end up in landfill.

This inspired me to think about how technology could 

help solve this problem. Instead of relying on people to 

decide where waste belongs, I wanted to design a smart 

recycling bin that could identify the waste 

automatically using Artificial Intelligence and open the 

correct compartment for disposal.

As a Computing student, I also wanted to challenge 

myself by combining several technologies I have learned 

throughout my degree, including Artificial Intelligence, 

computer vision, IoT, embedded systems, and Python 

programming. This project allows me to apply these 

skills to develop a practical solution that could 

improve recycling accuracy and support more sustainable 

waste management.
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Problem Statement

Current Challenges

• Recycling contamination – Incorrect waste disposal contaminates 
recyclable materials, reducing recycling efficiency. [4].

• Human error – Many people are unsure which items can be 
recycled, leading to incorrect waste segregation. 

• Low recycling efficiency – Contaminated recyclable waste often 
cannot be processed and is diverted to landfill. 

• Limited functionality of existing smart bins – Most existing 
smart bins only monitor bin fill levels and do not identify or classify 
waste automatically. 

UK Statistics

• 64.1% of UK packaging waste was recycled in 2024. 

• Around 82% of UK households place at least one item in recycling 
that is not accepted locally, contributing to recycling 
contamination. 
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Aim & Objectives

Aim

To design and develop an Intelligent IoT-Based 

Smart Recycling Bin that uses Artificial 

Intelligence (AI) and Internet of Things (IoT) 

technologies to automatically classify waste, 

improve recycling accuracy, and reduce 

contamination.

Objectives

•Design and develop the smart recycling bin 

prototype. 

•Develop an AI model for automatic waste 

classification. 

•Integrate the Raspberry Pi [5], Arduino [6]., sensors, 

and servo motor. 

•Develop an IoT dashboard to monitor recycling 

activity and bin status. 

•Evaluate the system based on classification accuracy, 

response time, and reliability.



Project 
Innovation 

AI Classification

Auto lid opening

IoT Dashboard

Data Logging
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AUTOMATIC SWING LID



Jens Martensson

Arduino Connection



Jens Martensson 10

Automatic Bin Lid
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TO DO
 Automatic lid opens (Completed) 
 Raspberry Pi captures image 
 AI classifies waste 
 Raspberry Pi sends result to Arduino 
 Arduino opens the correct recycling compartment 
 Data is stored in SQLite 
 Dashboard displays recycling statistics 
 Fill-level sensors monitor each compartment 
 Cloud synchronises data (optional) 
 Final testing and evaluation

Task Estimated time

Finish Arduino lid system Done / 1 day

Install Raspberry Pi OS 1 day

Connect webcam 1 day

Python camera script 1–2 days

Train or use a waste 
classification AI model 2–3 days

Connect Raspberry Pi → 
Arduino 1 day

Store results in SQLite 1 day

Build a simple dashboard 2–3 days

Test the whole system 2 days

Fix bugs 2–3 days

Final report writing and 
screenshots 4–5 days

A realistic timeline to finish by 29th of July

Final Development Flow
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THANK 
YOU!

Any questions?

Eftali Note
University of Wales Trinity Saint David, 
London
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