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GritBot by TreadSafe
[bookmark: _Int_C5gUHO6a]GritBot, a robot designed to grit pavements during the colder seasons in residential areas and commonly used paths to assist communities with pedestrian safety. The GritBot is deployed at night, the same time as winter maintenance teams and assists spreading grit across its designated paths. GritBot would include pre-programed routes and include safety features such as lights and sensors to ensure the safety of walkers using the pavements in icy conditions.
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[bookmark: _Toc295473942]Group Performance 
The team experience has been a positive one, everyone’s performance by the end of the project was exceptional with reliable communication and understanding of project scope leading up to the final hackathon, in which the team pitched the product effectively, with each member emphasising their individual roles. 
Primarily my role in the team was design research, once research was initially established, this role developed into product design and branding with a sub-role of co-leader to ensure meetings and discussions were held when the project leader was absent.
As a group the six of us have been able to achieve an in-depth design of our product GritBot, with considerations to environmental factors, costs, materials through regular meetings in which communication flowed through research discussions and further queries on how to improve our product. 
The team was able to communicate effectively using Discord[1]and a shared google document. This allowed me to share my concepts and designs with the team, whilst also receiving feedback for further improvements before the development of the GritBots 3D model. 

[bookmark: _Toc245107279]Team Ratings
Frankie Snow - ⭐⭐⭐⭐⭐- Great communication and a good team leader, well focused and attentive to group member queries and active in all discussions.
Mia Harries - ⭐⭐⭐⭐ -  My teamwork was done well through active communication and organising meetings, all designs that were developed were relayed to the team for review. My high attendance for meetings and most lectures was also key.
Oliver Altissimo - ⭐⭐⭐⭐- Meeting attendance was good, communication between the two us was good, which was crucial to turn my orthographic designs into a 3D Model.
Paige Hodgson - ⭐⭐⭐- Attended some meetings, whilst communication wasn’t frequent, she was able to provide research and work for the group in a timely manner.
Elana Rees - ⭐⭐⭐- Didn’t attend most meetings and didn’t communicate very often, which resulted in some mixed information about the GritBot. She was creative and did have a lot to share and discuss when present. 
Pamela Russel-Turner - ⭐⭐⭐ - Would only hear from her once every fortnight. Did not give very much input in design or general group discussions, was frequently absent from pre-planned meetings despite agreeing to attend beforehand. 
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(Moodboard of GritBot ideas by Mia)	(Design Research by Mia in shared group document)
My role was design researcher, which is where I spent my time researching into external components for GritBot. The focus was on the size, colouring and researching what gritters are already out there, and how we can incorporate their appearance into our own design. To help get initial ideas, I created a mood board of different GritBot shapes and designs that could be considered before the concept design process. 
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(Initial concepts by the team) 		(Design limitation and safety research by Mia)
After the first progress presentation, to assist the clear group structure. My role progressed into concept design and branding, with a sub-role of co-leader which entailed setting up group meetings, talking to industry professionals, and receiving updates from team members. The primary role I had meant that I was responsible for designing the GritBot‘s aesthetic, whilst considering the design necessities, branding, constraints, initial measurements and safety features. I researched these individual points to ensure a well-informed design. Using designs received from the team, a multitude of concept ideas for the bot were created, allowing me to finalise a design, approved by the group. 
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(TreadSafe concept logo by Mia)
As part of my secondary role as co-leader, I spoke to members of the engineering cohort and automobile technicians that to assess my design of the GritBot’s appearance and receive feedback on how to improve the final design. Once these adjustments were made and noted, I was able to produce orthographic views of the GritBot so that our prototyper could create a scale model within Maya[2]. 
After creating the final render, I had organised a meeting with the team to sort the final details needed to prepare for the hackathon. My contribution to the hackathon detailed the teamwork and my design contribution to the team in greater detail, displaying the features of our GritBot to the judges.
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(GritBot final 2D render by Mia)
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(Gritbin alteration concepts by Mia)
[image: ](GritBot Orthographics by Mia)
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(TreadSafe – Grit final logo by Mia)
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The GritBot is a compact designed gritter that follows designated paths to grit during icy weather. The design consists of a body at 80cm height by 60cm width by 80cm length and uses vibrant orange and rear markings[3] on the main body to ensure pedestrian awareness. A tall grit storage is designated on top, with an alert light on the front as well as LED lights on the front and back to ensure public safety during the night. 
The primary focus was on its way of dispersing grit, with the two options of liquid or salt gritting. Salt gritting was chosen since the liquid still raises the possible hazard of making the pavement wet and possibly slippery despite getting rid of the ice. 
A large risk of our design was the amount of space it took up on the pavements, even though it goes out at night when foot traffic is at a minimum, consideration was still taken for pedestrians. After research, it’s discovered that the average pavement size in Swansea is two meters[4] and therefore with a width of 60cm, Gritbot would not pose a hazard, especially with its colouring and lights.
Some limitations during the process were figuring out the materials. Research by another group member delayed the design as more information was needed about the environment and internal measurements before finalising its outward appearance.













[bookmark: _Toc120932575]Personal and Technical Reflection
To conclude the team worked effectively through communication to develop the GritBot and hypothetical brand of TreadSafe-Grit with plenty of considerations towards safety and community focused development. I used my skills as a 2D concept artist to relate to the work in this project and develop the core initial and finalised designs. For future work, the focus would be on the GritBot’s battery life and cost of possible commercialisation and considerations towards different forms of gritting with the same machine. Overall, the scope of my contribution included design research, moodboard, organising meetings and team discussions, considerations of safety and materials towards the outward design of the GritBot, and the GritBot’s finalised design and orthographic.
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Necessities of Design
h - The use of lights and high visibility paint make for a safer macl
Large Storage - Enough space to store all of the grit, salt and other chemicals [2]

Durable Body / Wide Base / Low to the ground - A large and secure body [3]

Thick Tread Wheels - Distribute the weight evenly, preventing the tires from becoming filled
preventing hydroplaning and maintaining direct road contact. [4]

m

Design Constraints
Battery Life: Limited runtime requires energy management, scheduling for frequent, automated
docking and recharging. [5]

Motor Power: Larger areas require more robust motors because they consume more energy to
cover a large space within the required timeframe. Larger motor = larger body needed = bigger
robot.[6]

Slope Management:Typical mowers can handle slopes up to 35-45% but to ensure safety the
base must be wider and heavier to accompany the risk of hlls especially in rural areas

Terrain Limitations: Larger and thicker wheels are required to ensure any debris that gathers
within a crevice does not affect the pathing, and possibly cause issues such s being trapped o
stuck in both gravel or mud [7]

Weather Sensi Most automatic robots cannot operate effectively in heavy rain or on wet
grass, thus either making the shell of the bot arger and more durable, with a hardier and more
expensive waterproof material or we consider having regulations around ot letting the robot
out under certain weather conditions.

Boundary System: If we consider a similar boundary system, like the one for roombas, its said
that “Camera-Based Mapping (i, s,  series): Models that use cameras to map (vSLAM) need
lightto "see” landmarks in the room to know where they are.” [8]

Obstacle Detection: Room required at the bottom for ciff sensors and camera required for
obstacle detection and may also be necessary to include for safety and avoiding vandalism
Space Limitations: Depending on the size of the robot there will be a limited space
requirement for itto safely navigate a pavement, typically at least 0.7m-1.0m space on the path
will be necessary to ensure the grit sprays evenly and that there is enough space for pathing
and avoiding pedestrians.

Though some of these features may not seem to be physical ones, they are imperative to
consider within external design. For example, a better battery lfe means bigger battery wi
means bigger robot overall, which then means bigger wheels and body for safety and stabilty.

Safety Considerations
Safety Standards: There is a risk assessment done by Pamela that covers unsafe travel
routws, grit bots crossing roads and endangering cars, the robots being stolen or

vandalised and breaking down or getting stuck. Considering where the bot is, the main
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Design - Mia
My role within the group will primarily be the designer, the focus being on the appearance of the
grit robot and ensure that all of its functions can fit and be appropriate in the design

Rationale:
Students, parents and elderly alike can all struggle in the winter. Paths to school, work and
nearby shops can be icy and difficult to manage due to a variety of reasons. The roads are
already gritted the night before frost i anticipation of these struggles for cars on the road. So
why not extend the same courtesy to pedestrians and those of us that walk or bike? With this
grit robot, leaving the home safely in icy conditions will be accessible for all that need it, gritting
the paths to ensure everyone has a safe journey. [1]

Initial Research
Forthe initial design research the focus will be on how to utilise the safety functions and adapt
them into a visual design that can both display its function and be simple. Products compared
and used as reference for this will be automatic lawnmowers, battle robots and larger griting
vehicles in order to suit what the govemment already uses

Necessary design components:
= High Visibility - The use of lights around the dispenser, and the added use of high
visibilty paint would make for a safer machine, allowing both pedestrians and vehicles to
see the machine when it's out griting the pavement. It must be obvious and clear on the
main body to avoid confusion. [2]

« Large Storage - Like larger gritters used for roads, a large storage capacity is
imperative to ensure that the machine has enough space to store all of the grit salt and
other chemicals needed to gritthe designated path. [3]

« Durable Body - A large and secure body ensures that the gritter can handle difficult
terrain, protecting the inner electronics. Ill also ensure weather resistance, moisture
should not be able to getinside as it could destroy the components within. [4]

Thick Tread Wheels -
Navigation Sensors -
Noise Output -

Appearance of real machines as reference:
- Gritters -
- Fighting Robots -
- Automatic Lawnmowers -
- Automatic Hoovers -

Miro board of design ideas:
Vers: 1
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