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[bookmark: _Toc1790539442]Introduction
This evaluation journal showcases my contribution to the Tread Safe – Grit group project, including my involvement in concept development, sustainability/ cost consideration, environmental impacts, and general design evaluation. This included two group presentations, as well as a final hackathon. Me, alongside five other team members equally collaborated in the early planning stages of the project, throwing together potential ideas for a direction that would firmly stick with the theme of emerging trends, whilst also accommodating for our individual skillsets. Finally, we unanimously agreed on one idea. We aimed to achieve a thorough and concise conceptual design of an automated pavement, salt gritting robotic device as our final group decision within the emerging trends module. 
[bookmark: _Toc1763365237]My contribution & Scope of work
My personal contribution to the project involved early concept sketches, sustainability analysis, research with Net Zero alignment, cost evaluations, maintenance planning, as well as compatibility with chosen materials and their environmental impacts. My main role listed within the project was for the Environmental impact & Cost sustainability of our gritbot. 
[image: ]Showcasing my initial idea sketch design for the robot gritter. 
I primarily wanted to focus on establishing the environmental research based within the UK alone, this led me to gather various leads of research from both England, Wales, as well as Scotland for this project. Some examples included data analysis of existing automated gritting efforts from Scotland, recording how much salt was used each year. [1] Another example area of research focused on the Welsh government’s efforts to establish the Blue Eden project within Swansea to secure a reliable source of renewable energy within Wales. [2] Finally my main piece of research came from the Net Zero strategy efforts provided across the whole of the UK, hoping for a greener and cleaner future by 2050. [3]
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Providing screenshots of my tables listing estimated material and maintenance costs.
[bookmark: _Toc619344349]Teamwork reflection & Team ratings
Task delegation within the team felt balanced and malleable. We provided opportunities for members to coincide with each other’s topic areas in collaboration to their own. This method of approach meant that the creative nature of our skillsets wasn’t limited from members of the group. Utilising weekly scheduled opportunities for both online and in person project meetings allowed the team to provide steady updates or concerns amongst peers. 
The challenges we faced during overall production of our project mostly consisted of time related pressure as well as efficiently meeting deadlines. This could be a result of various factors, including schedule conflicts, underwhelming productivity outside of meetings, or continuous concept alterations directed from external feedback.
	Team Member
	Project Role
	Contribution Summary
	Rating (/5)

	Frankie Snow

	Team Lead & Communications
	Fulfilled role of team lead exceptionally well with formulated communication and presentation preparation
	5

	Mia 
Harries
	Product design & Branding
	Strong design input with assisted collaboration amongst multiple members of the team all throughout various planning stages
	5

	Oliver Altissimo
	Modelling & Prototyping 
	Provided solid prototyping planning and updates for team members 
	4

	Elana Autumn Rees
	Hardware & Software design
	Participated towards overall internal design contribution, but communication was limited
	3

	Pamela Russell-Turner
	Community safety & Privacy 
	Actively communicated personal role direction and engagement amongst peers 
	4



[bookmark: _Toc948426989]Evaluation of design limitation & Risk factors
Although the autonomous gritbot concept showcased many potential benefits in sustainable winter maintenance and operational efficiency, several technical and environmental limitations were acknowledged during the presentation process. These limitations affected the practicality, reliability, and life span of the robot. 
One major limitation of the design was the long term effect of salt corrosion on exposed materials. Since the gritbot operates in winter conditions, components such as the steel subframe, and wheel chassis would experience accelerated wear if insufficient waterproofing or protective coatings were applied. This would increase maintenance requirements and reduce operational lifespan. I tried to combat this issue by researching into possible preventative measures such as ice blasting for the maintenance of the gritbot, however my findings proved that it would only add to the cost of the already expensive process of maintenance. [4] This major issue could significantly reduce product affordability, as well as potential profit margins. 
Another limitation involved the battery performance during low temperature operation times. Lithium ion batteries usually show reduced efficiency in cold environments, potentially limiting its runtime and operational reliability. [5] Although my plans for off season battery maintenance were proposed to preserve battery health, the long term degradation would remain as a potential factor, negatively affecting the sustainability and replacement costs. Overall, the project showcased the importance of balancing our ideas with realistic operational constraints, especially for designing an autonomous gritbot intended for harsh outdoor environments.
[bookmark: _Toc206877105]Related works & Future improvements
Research into existing autonomous robots showcased that similar examples are already being explored in areas such as robotic lawn maintenance, autonomous food delivery systems, and hospitality service robotics. All these pre existing products have influenced the development of the grit bot concept, especially regarding the autonomous navigation.
The existing autonomous robotics such as compact lawn mowers and delivery robots demonstrate the growing acceptance of potential autonomous navigation in public environments. However, winter maintenance research in these areas remain less developed due to challenges associated with harsh weather resistance, traction, and potential corrosion issues.
[bookmark: _Toc1182232520]Personal reflection & Conclusion 
This project has improved my understanding of the process between design, sustainability, and practical analysis. Throughout the development process, I’ve gained the necessary knowledge to understand how basic autonomous concepts must be balanced and adapted for reliability, safety, as well as the long term maintenance to be considered within a group project. 
Working within a team also showcased the importance of communication, equal work load, and collaborative problem solving. While there were some challenges I faced regarding time management and deadlines, these difficulties helped improve my ability to adapt and contribute more effectively within a group environment. Overall, the project was a valuable learning experience that progressed both my team communication skills and my ability to evaluate my work from a practical/ creative perspective, not just the data and research alone. 
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Robot Production Breakdown

|component Estimated Cost
[Chassis + Wheels + Motors [£2,000- 6,000
Battery + Power [£1,000- £2,000
[saft storage + Dispensing system 500 - £1,200
Navigational LIDAR + Cameras [£3,000- £7,000
|compute hardware [£1,500- £3,000

| Weatherproof casing [£1,000- £2,500
[Manufacturing + Testing [£1,000-£2,000
[Estimated Total Per Robot [£12,000- £23,000)
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Annual Cost Breakdown

Category Estimated Yearly Cost
Electricity charging £100 - £300

Salt refill supply £200 - £500

Routine maintenance £1,000 - £2,000
Battery replacement £200 - £400

Reapairs + Part replacements £500 - £1,500
Software updates + Monitoring £500 - £1,000
Estimated Total Yearly Upkeep £2,500 - £5,700




