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[bookmark: _Toc223248463]Introduction
This project focused on designing a smart waste management system using modern technologies such as Artificial Intelligence (AI), Internet of Things (IoT), and cloud computing. The main goal was to improve waste collection efficiency in cities by monitoring bin levels in real time and creating optimised collection routes. Traditional waste collection often follows fixed schedules, which can cause overflowing bins or unnecessary trips. Recent research shows that IoT-based monitoring and smart city platforms can improve service efficiency and decision making [1] [2].
As the second member of the team, my main responsibility was related to the technical design of the solution. I worked on selecting the technologies, explaining how the system components connect, and creating workflow diagrams to show how data moves from sensors to the dashboard. This reflection explains my experience working in the team, my personal contribution, the strengths and weaknesses of the solution, risks encountered, and the knowledge I gained during the project.
[bookmark: _Toc223248464]Experience of Working Within a Team
Working in a team of five members was both challenging and rewarding. We used Microsoft Teams and WhatsApp to communicate, share documents, and organise meetings. Weekly meetings helped us track our progress and divide responsibilities among team members. At the beginning, our work was mostly theoretical, and we did not focus enough on practical implementation. After receiving feedback from our lecturer during the progress presentation, we realised that we needed to strengthen the planning and prototype parts. As a team, we responded positively and focused more on practical evidence such as the dashboard, diagrams, and prototype demonstration.
One of the main challenges was managing time because everyone had different academic schedules and responsibilities. We reduced delays by setting small weekly targets and sharing updates between meetings. This experience helped me understand how important teamwork and communication are in completing a project successfully.
[bookmark: _Toc223248465]My Contribution to the Project
My main contribution was designing the technical solution of the system. I helped define how IoT sensors would collect data from smart bins and send it to a cloud platform for storage and processing, which is a common approach in smart waste systems [3] [4]. I also supported the creation of system workflow and data flow concepts to explain how data moves through the system and how the dashboard would be updated.
I contributed technical ideas during team discussions, supported other members when aligning architecture and workflow, and helped prepare presentation content by explaining the technology choices and how they support the solution. This role strengthened my confidence in discussing technical topics and improved my ability to collaborate effectively.
[bookmark: _Toc223248466]Evaluation of the Proposed Solution
The proposed smart waste management system offers several benefits. Real-time monitoring helps collection teams know when bins are close to full, which reduces unnecessary trips and improves efficiency. This can reduce fuel consumption and emissions, supporting sustainability. Studies show that IoT-enabled monitoring and data-driven decision making can improve waste management performance and reduce operational costs [1] [2].
However, the solution also has limitations. Our prototype work is not yet a full city-wide deployment, so performance results may not fully represent real-world conditions. Sensor performance may vary due to weather, bin placement, or physical damage. The system also depends on stable internet connectivity. These limitations show that further testing, calibration, and deployment planning would be needed before scaling.
[bookmark: _Toc223248467]Limitations and Risk Factors
During the project we identified several risks. Hardware risk is possible because sensors or microcontrollers may fail or produce inaccurate readings. Network risk exists because internet issues could interrupt communication between devices and the cloud. Another risk is data security, since unauthorised access could affect reliability and trust. There is also a financial risk because large-scale installation requires upfront investment and ongoing maintenance.
Understanding these risks helped me realise the importance of designing for reliability, maintenance, and security. It also connects to wider smart city concerns where privacy, security, and operational resilience must be addressed during deployment [5].
[bookmark: _Toc223248468]Technical Learning and Skills Development
This project improved both my technical and personal skills. I learned more about IoT systems, cloud platforms, and how AI can support analysis and decision making. Predictive analytics and machine learning approaches are widely discussed as next steps for improving smart city services, including waste collection [6]. Designing system workflows helped me think more clearly about data pipelines and how different modules connect.
I also developed communication and presentation skills by explaining technical concepts to my team and during presentations. Working collaboratively helped me become more organised and responsible. Overall, this project allowed me to apply knowledge from my course to a real-world challenge, which made the learning experience more meaningful.
[bookmark: _Toc223248469]Future Improvements
There are several ways the system could be improved. A full hardware prototype could be tested in a real environment using multiple bins to evaluate reliability and sensor accuracy. A mobile app could be added for collection teams to receive alerts and route updates. More advanced machine learning models could improve prediction accuracy and adapt to changing patterns, which research suggests can strengthen urban resource management [6]. In future work, the system could also support scalability and fault detection to improve maintenance planning [7].
[bookmark: _Toc223248470]Team Performance Evaluation
Overall,  the team performed well and collaborated effectively throughout the project. Each member contributed according to their role and supported others when necessary.
	Member
	Role
	Rating (out of 5)
	Comments

	Rabia
	Research & Proposal
	5
	Strong research and organisation

	Hazrat (Myself)
	Solution Design
	5
	Responsible for technical integration

	Cheikh
	Architecture & Design
	4
	Good system design contribution

	Edivaldo
	Prototype & Planning
	5
	Practical implementation support

	Evans
	Evaluation & Analysis
	4
	Clear evaluation and presentation



The team improved significantly after receiving feedback, demonstrating adaptability and commitment. We also developed a functional dashboard interface to demonstrate how the system could be used in practice, which strengthened the realism of our solution. One weakness in our project was that we initially focused too much on theory instead of practical demonstration, which reduced the impact of our early presentations.
[bookmark: _Toc223248471]Personal Reflection
This project was valuable because it allowed me to work on a practical problem using modern technologies. I gained confidence in designing technical solutions and working in a team. I also learned that feedback is essential, especially when moving from theory to real implementation. I now better understand how smart city systems need both technical design and realistic planning to be convincing.
[bookmark: _Toc223248472]Conclusion
In conclusion, this project showed how IoT, cloud, and AI can support more efficient waste management in cities. My role in technical solution design helped me develop stronger skills in system thinking, communication, and teamwork. Although there are limitations and risks, the system has strong potential for further development and real-world testing. Smart waste management is expected to remain an important area in smart city development, especially with AI-based optimisation and monitoring [7].
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