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Introduction
The Hackathon 2025 project tasked our team with identifying a real-world problem and develop a technology-driven prototype to solve it using emerging trends. After much discussion and weighing out our possible ideas, our group chose to focus on urban traffic congestion, a persistent and relevant issue that affects millions across the UK and globally [1]. We developed a smart, scalable traffic control system that uses live traffic data and machine learning to dynamically adjust traffic light timings, reducing the amount of traffic congestion. Our goal for this challenge was to reduce congestion, improve emergency vehicle response times and lower vehicle emissions from idle cars sat in traffic.
This personal reflection will explore my role within the team, the challenges we faced during the project and the technical and ethical considerations of our solution. I will also be evaluate the limitations and risks associated with our chosen project and reflect on the learning myself and my team faced during the time we spent together for this project.
[bookmark: _Toc197355637]My Role and Contributions
Within this project, I took on the role of Systems Integrator which involved ensuring that different components of our solution worked together seamlessly, from the simulation and logic system to the future planning and ethical framework.
My primary task during the final Hackathon presentation was to deliver the final section, which included the Future Work and Enhancements, Ethical and Social Implications, Conclusion and Final Message. I helped the team define and structure our long-term vision and goals as well as making sure we outlined realistic and valuable upgrades such as the idea to move to Deep Q-Learning, integration with real maps and emergency prioritisation.
Outside of the presentation, I contributed to designing and updating our Gantt chart, collaborated on how to visualise deployment into real-world infrastructure and gave feedback on the logic implementation in our Python and Pygame simulation. I also led the research into ethical deployment, covering data privacy, fairness and transparency.
As a Systems Integrator, I ensured our ideas stayed technically grounded while being practically and ethically viable, contributing to both the technical direction and overall cohesion of our final delivery.
[bookmark: _Toc197355638]Team Collaboration and Communication
Our team of five came from varied computing backgrounds, giving us a strong mix of skills. We held weekly meetings, mainly on Monday mornings, and used Microsoft Teams and WhatsApp to coordinate tasks and maintain consistent communication. A shared task board helped us stay organised and track progress.
Roles were assigned early based on individual strengths and degree backgrounds. I served as Systems Integrator, while others focused on development, data handling, research, and security.
A key strength of our team was adaptability. For example, although we originally planned to implement Deep Q-Learning and emergency vehicle prioritisation, we collectively agreed these weren’t realistic within the timeframe. Instead, we moved them to the Future Work section. This kind of collaborative decision-making helped us stay focused and deliver a working solution.
[bookmark: _Toc197355639]Team Ratings (Out of 5)
At the end of project, we took time to rate each other’s contributions based on how well we supported the team and stayed engaged throughout the development process. Everyone in the group rated themselves 4 out of 5, acknowledging that we all gave consistent effort, communication and involvement. The only exception to this was Ryan Morris, who was given a 5/5 for his leadership and technical input of the Python-based simulation.
· Ryan Morris – 5/5
· Charlie Keirl (myself) – 4/5
· Carys Rees – 4/5
· Daniel James – 4/5
· Ethan Hopkins – 4/5
These rating reflect the strong team dynamic we maintained throughout the project.
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This project gave me the opportunity to engage with both the concept and practical side of a real-time, AI-driven traffic control system. While I wasn’t directly involved with the main bulk of programming of our program, I helped Ryan with taking a look at the logic implementation and gave him feedback on that, as I myself have a small background in software programming but not to the same extent that Ryan does. I also contributed into how we eventually might scale the model using reinforcement learning.
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Figure 1: Our custom simulation environment built using Python and Pygame.
[bookmark: _Toc197355641]Our prototype was built in Python using Pygame and featured a rule-based controller that adjusted traffic lights based on queue length. We initially planned to implement a Deep Q-Learning (DQL) agent, but as the project progressed, we realised that training and validating such a model wasn’t feasible within our timeframe. This collective decision reduced technical complexity but allowed us to deliver a stable, testable solution. Similarly, we chose to postpone emergency vehicle prioritisation due to its technical demands and time constraints, leaving it for future development.
Evaluation of the Risks
Developing a smart traffic control system introduces several technical and ethical risks. One major risk we had to think about was total system failure. If the AI were to malfunction, it could disrupt traffic or compromise safety. To reduce this risk, as a team we proposed a fail-safe mode which would revert the lights back to their original fixed timers in the worst case scenario.
Privacy was also an ethical issue we needed to consider. While our prototype uses simulated data, a real-world version might involve traffic cameras or other IoT devices [2]. It would be essential that any data collected remains anonymous and GDPR compliant.
[bookmark: _Toc197355642]Conclusion
This project has been a valuable experience in both technical and team collaboration. As a group, we successfully designed and presented a working protype of a smart, adaptive traffic control system built using Python and Pygame that improved traffic flow under simulated conditions.
Personally, I’ve grown more confident in system integration planning and ethical evaluation of emerging technologies. Working alongside a team with diverse strengths reinforced my understanding of the value of communication and shared responsibility. 
The strength of our collaboration and the impact of our ideas were recognised when we won first place in Hackathon 2025 where we received a prize of £250. If we were to continue on with the development of our project, we would hope to expand our system’s capabilities and explore real-world deployment possibilities.
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