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For the Emerging Trends module, my group developed an idea for the hackathon aimed at solving a problem within the local community. Our project proposed the idea of creating a small autonomous robot to grit pavements in residential areas with the goal of improving pedestrian safety.  
My role within the team was lead coordinator; I was responsible for organising communications and workload, as well as ensuring deadlines were met. In addition to this, I contributed to the research by investigating the maintenance costs, conducting market research to identify similar technology and competitors, and producing a pilot proposal. 
I also created resources used in presentations and compiled group research, tracked deadlines, and documented class feedback and meeting notes. I was also contacting potential stakeholders and relevant university departments for advice on material choices and manufacturing costs. 
Overall, I feel that the team worked well, especially when able to meet in-person. Multiple communication methods were used to coordinate progress, meetings were scheduled both in and outside of class, and Discord was used when we were unable to meet in person. Tasks were allocated based on discussion around individual strengths, interests, and areas identified for personal development - I feel this allowed for a balanced distribution of work.
When working as a group, communication was usually clear; however, maintaining this outside of structured meetings became a challenge. Both attendance and engagement were inconsistent at times, and this negatively impacted our overall coordination and research efforts. While each member contributed fairly, some worked in isolation, meaning that collaborative work would have inconsistencies when we came to present. As well as this, certain team members would miss meetings or participate minimally in discussion, making communication at times difficult and delaying decision-making.
I have evaluated each team member’s performance out of five, including my own, based on contribution, communication, and attendance. I rated myself 4/5, as I made good contribution to the project through research, organisation, and leadership. I coordinated meetings, assigned roles, and set deadlines. I attended all sessions and encouraged discussion. However, I did not give myself 5/5 as I was delayed in contacting external stakeholders, limiting the valuable information they could provide. 
I rated Mia Harries 4/5, as she played a key role supporting project development and assisting me to maintain communication. She was reliable, punctual, and actively contributed to discussions. I gave 4/5 as she tended to complete work close to deadlines, which occasionally limited opportunities to collaborate on elements of design.
Paige Hodgeson was rated 3/5. She contributed valuable research, particularly in financial costs and environmental impact, but often shared work close to deadlines, restricting collaboration. While responsive when contacted directly, her engagement in wider group communication was limited.
Oliver Altissimo was also rated 3/5. He contributed plenty of technical research but prioritised other modules, resulting in delayed contributions. Although punctual and engaged in discussion, he relied more on direction from myself than initiative when researching.
I rated Pamela Russel-Turner 3/5. Despite inconsistent attendance, she maintained communication online and still made effort despite adverse personal circumstances. She, like Oliver, relied more on direction rather than initiative.
Finally, Lan Rees was rated 2/5. She met deadlines and completed research, but her low engagement in meetings and preference for isolated working meant her contributions were slightly disjointed in comparison to project direction.
Evaluating the proposed solution, multiple limitations have been identified. The design has not been tested in a realistic environment, meaning its ability to navigate difficult terrain isn't certain, as well as its ability to identify obstacles. Grit management is another limitation; the sizing of the housing has not been determined, and we proposed that existing grit bins be converted into ‘refuelling stations’ that house the bots, we would need to redesign these to fit the bot as well as sufficient grit stores.
There are also practical limitations; the estimated cost of manufacturing and maintaining the robot is high, making it less accessible for widespread use, especially for local councils with limited budgets. In addition, the solution is seasonal, only really being useful during winter months, which raises questions about its long-term value and scalability. A modular option was considered; however, this increases the cost greatly.
There are several safety risks to consider; the robot could fail or perform inconsistently in harsh weather conditions or collide with pedestrians or obstructions creating liability issues. Financially, there is a risk that the cost of development and maintenance may outweigh the benefits. Finally, limited engagement with stakeholders meant that some real-world considerations haven't been fully addressed. Overall, while the concept is a good start, it needs further development and testing.
Related works to this project:
· RTK GPS [1]
· RTK receivers are used to receive GPS signals from a nearby base station or a cloud-based network through cellular connection.
If applied to automation, robots will follow planned paths using simple control algorithms. Its main applications include automated mowing, precision agriculture, and autonomous material transport. 
This is used by the open-source initiative ‘OpenMower’ [2], Proprietary electronics in off-the-shelf mowers are replaced with modular, community-maintained hardware and software.
Future work would include development of a working prototype and real-world testing. This would allow for better understanding of how the robot performs in winter conditions, particularly with navigation and sensor accuracy, and would help to identify design flaws early and allow for more informed prototyping.
Another improvement, earlier engagement with stakeholders. Local councils or engineers can provide more accurate insight into manufacturing costs, material choices, and real-world constraints, and help to improve the feasibility of the design. With a higher budget, the robot could be developed to serve multiple functions such as street cleaning or landscaping, increasing usability and value. 
In conclusion, I feel that the project went well but with more time and a clearer plan of action could’ve been more successful. Technically, I learnt more about the types of technology used for projects similar to ours, however I could benefit more from having an active role in the design of the product that would relate to technical skills learnt through my degree. 
I struggled most with team cohesion and feel that the skill that I developed my interpersonal and communication skills greatly. As mentioned, some team members were difficult to reach or wanted to work separately meaning that extra effort was required for a cohesive collaboration. 
Overall, my experience with this project has shown that selecting a topic related to my own field would have been more beneficial and would have allowed me to fully show my skills within the project. 
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