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[bookmark: _Toc206323341]Introduction
The Formula 1 Innovation Dashboard project was developed to explore how data visualisation can be used to present the complexity of technical information that Formula 1 teams use on a race-by-race basis. The aim was to explore how it can be used in a clear and engaging visual story telling for enthusiasts of the sport and academic peers.
By combining my interests in data analysis and motorsport, I set out to build an interactive dashboard using Microsoft Power Bi that integrates real-time and historical Formula 1 Data. 
This report outlines the planning, development and reflection of this project. It covers the project management methods, technical tools used and design strategies. By combining SQL knowledge along with Python, the project demonstrates how personal interests can be channelled into this project.


[bookmark: _Toc206323342]Task 1: Project Management
[bookmark: _Toc206323343]Q1. Project management & planning:

[bookmark: _Toc206323344]The Scope

The Formula 1 Innovation Dashboard aims to capture and analyse the historical e.g. start of the season and current data on car upgrades, the team’s performance and any other technological changes e.g. new regulations set out by the FIA. This dashboard will provide an insight into these innovations such as the power units used by the teams; materials used for components and much more.
“Real-time data collection through sensors installed on F1 cars allows teams to monitor performance variables, including tyre wear, fuel efficiency, and aerodynamics. This data is then analysed in real-time, giving teams the ability to make immediate adjustments, which can be the difference between winning and losing. Engineers can also predict and prevent mechanical failures before they occur, enhancing race-day reliability.”[1]
According to [2], a scope statement “sets down what the project will cover, and sometimes also what it won’t,” clearly defining boundaries for Formula 1 Innovation Dashboard.

[bookmark: _Toc206323345]Proposed Solution

To create an interactive data driven dashboard using Microsoft Power BI, the solution is to integrate data from publicly available APIs such as OpenF1, GitHub repositories and the official FIA records. The dashboard will also include filters to allow the data to be drilled down further by team, the season / year and innovation type.
According to [3] “It involves identifying the requirements, constraints, and assumptions that will guide the development of the solution.”, which applies directly to the Formula 1 Innovation Dashboard.

The reason for creating this dashboard is to allow Formula 1 fans to explore detailed statistics, while also offering potential value for use within a Formula 1 team. As noted by [4] “Dashboards are a great way to monitor your business, find answers, and see your most important metrics at a glance,” highlighting their usefulness for both fan engagement, professional team applications, and potential wider use in other avenues.




[bookmark: _Toc206323346]Technologies to be used

· Dashboard Software: Microsoft Power BI
· Programming languages: Python will be used for data scraping and cleaning along with SQL to import the data.
· Databases: GitHub hosted F1 datasets such as f1db and OpenF1
· APIs: OpenF1
· Version Control: GitHub
Python has been chosen for data scraping due to its vast libraries and community support. With insights from [5], Python has been chosen as it “allows you to collect and parse data from websites programmatically. With powerful libraries like urllib, Beautiful Soup, and MechanicalSoup, you can fetch and manipulate HTML content effortlessly.”
SQL (Structured Query Language) will be the primary language behind the scenes of the dashboard as the data will be stored on a SQL Server and pulled into Microsoft Power BI using SQL. With consideration from [6], SQL has been chosen due to “Structured query language (SQL) is a domain-specific, standardized programming language used to interact with relational database management systems (RDBMS) such as MySQL, SQL Server, IBM Db2, PostgreSQL and Oracle Database.”

[bookmark: _Toc206323347]Timeline / Sprint Schedule

· Data collection and cleaning: Aim to be done in one to three weeks, depending on cleansing
· Pilot Dashboard Development: Aim to be done in created within one to two weeks.
· Pilot feedback: Circulate the dashboard and aim for feedback within one to three weeks.
· Feedback iteration: Implement feedback within a week
· Final deployment: Deploy dashboard when implantation of feedback from pilot test group is positive. Aim to be done between one to six weeks. More weeks given as feedback and implementation will take time.
An Agile development cycle has been chosen for this project because it supports rapid iteration and constant feedback from the pilot group. According to [7], “A Sprint is an iteration of an Agile project. In other words, it is common for project teams to break Agile projects into short, repeatable phases.”


[bookmark: _Toc206323348]Potential Constraints
· Up to date data
· Version control being dependent on third party
· Potential for API limitations
· Storage of data
· Time constraints to validate data
· Feedback from pilot group due to leave

The biggest constraint for the Formula 1 Innovation Dashboard will be sourcing data through APIs. This is because it is crucial to ensure that the data is scraped, normalised, and kept up to date before use. According to [8], API’s can retrieve outdated Information. “Common API Issue #4 (Caching Errors): Caching errors can occur when outdated information or error states are cached, and solutions include reducing caching time and exploring non-caching testing environments.”

[bookmark: _Toc206323349]Project Stages Gantt Chart
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The above Gantt chart illustrates the planned timeline for each of the major steps of development for the Formula 1 Innovation Dashboard. It begins with the data collection and cleansing before being imported into Microsoft Power BI. There is a key on the side of the chart showing development, milestones achieved and potential milestones. The chart shows how each phase overlaps during active weeks of development, supporting the Agile methodology by emphasising the iterative development between Pilot Feedback and Feedback Iteration before the dashboard is fully finalised and deployed.
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[bookmark: _Toc206323351]Requirements

As the dashboard is purpose built for F1, there are specified requirements that are needed.
Requirements
· Interactive filtering – this can be done with a slicer or filter pane within MS Power BI to allow the data to be filtered by team, season, race and innovation type.
· Exporting – the dashboard will be equipped to export “views” and reports to allow for further analysis
· Design – The design of the dashboard will have an accessible user interface to allow non-technical users to be able to navigate.
· Multi season – The dashboard will support multi-season data to allow users to visualise the changes throughout the seasons.

Formula 1 Innovation Dashboard ERD Data Structure
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Wireframe (Visual Placeholder)
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[bookmark: _Toc206323353]Q1. PEST & SWOT Analysis for Nintendo
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If the Formula 1 Innovation Dashboard were to be implemented within a large organisation, such as a Formula 1 Team like Mclaren or Red Bull or a car manufacturer like Toyota, there are several key concepts, methods, tools and practices that would be crucial to ensure success and continuous tweaks and improvements.

[bookmark: _Toc206323357]Development
The development of the dashboard would follow an Agile methodology; by using this method it supports an iterative development cycles and rapid feedback cycles from the end user.  This is done by using sprints which allows the development of the dashboard to prioritise key features that are needed. As an example, if this dashboard were to be used within Mclaren’s racing team, it could focus on different models for the race engineers such as aerodynamic performance, ERS and DRS deployment and other technical aspects. The flexibility of this approach is crucial to a Formula 1 team where regulations and technical specifications can change between races and seasons.
The development would include Python for data scraping, cleaning and transforming tasks due to its library support e.g. Pandas and BeautifulSoup. SQL would then manage structured storage and querying of the large data sets. Finally, Microsoft Power Bi would serve as the visualisation, providing dynamic and filterable visuals that can offer a high-level oversight and being able to drill down into more aspects e.g. Driver Performance, Car Upgrade packages. 

[bookmark: _Toc206323358]Deployment
Deployment of the dashboard would be continuous with a focus on automation testing and integration to make sure that the data is live while it’s pulled into PowerBI. Automation can be done via GitHub using data pipelines and can be used to validate before deployment.
Regular deployment schedules will be aligned with the race calendar to ensure the dashboard remains up to date with the latest car upgrades and performance data from testing and practice sessions. By doing an automated deployment, it will reduce manual errors and will support faster iteration cycles.

[bookmark: _Toc206323359]Maintenance
The long-term success of Formula 1 Innovation dashboard will depend heavily on robust maintenance strategies. By using automation, it will be able to do data validation and integration checks such as anomalies in the data that can affect results such as inaccurate lap times and track position. 
Feedback from the end users such as the race engineers and team principal will be collected through feedback forms, workshops and meetings.
Issue tracking systems such as Microsoft Planner, Freshservice and Asana would be used to manage bug reports, feature requests and updates.
A final thing to help with maintenance will be to document any changes to the code that scrapes the data and document any changes to the SQL Database. 

[bookmark: _Toc206323360]Evolution
The dashboard will continue to evolve as the F1 season progresses along with the car upgrades. Regular workshops with the different teams and engineers would help identify and new requirements or tweaks such as environmental factors, tire wear analytics and aerodynamics. By employing a continuous evolution, it ensures that the dashboard will not be seen as a static tool but a dynamic tool within the company.
Any scalability will be addressed early on within development, including historical comparisons across previous and current seasons. This can also help with predictive analytics by using machine learning.

[bookmark: _Toc206323361]Legal and Ethical Considerations
Since the dashboard would handle sensitive and proprietary data from the team such as performance data, upgrades and cost, strict polices must be enforced with any internal confidentiality agreements with the FIA data regulations. 
Ethical considerations include ensuring that data security is up to date, restricting access to authorised personnel only and transparent handling of shared or public data.

[bookmark: _Toc206323362]Task 3: Project reflection:

The Formula 1 Innovation Dashboard project has allowed me to hone my skills of being an Information Developer, but it has allowed me to think outside the box as to where I can move this skill set.  By combining two things I’m passionate about, data and Formula 1, this became a passion project.

[bookmark: _Toc206323363]How you intend to use this opportunity to develop new skills?
One of the main reasons for selecting this project was the opportunity to deepen my knowledge of SQL, DAX and Python. Using these skills required for this project, it has furthered my understanding of visual storytelling and real-time data integration.
This project has helped me develop my skills with the Python programming language by understanding the libraries such as Pandas and BeautifulSoup to scrape data from APIs.
Although the project has helped me strengthen my technical skills, it has also helped me improve my time management by using Agile methods. This was achieved by planning sprints for each stage of development, allowing feedback and revising as needed.
[12. 12. 13]

[bookmark: _Toc206323364]How could your project/new skills have a positive impact on and contribute to society?
Although the dashboard originally began as a passion project for myself being a Formula 1 fan, I can now see the positive potential impact for Formula 1 fans. Formula 1 is not only just a sport, but it is also a sea of technological innovation in areas such as sustainability, materials and aerodynamics. By using the data that is out there, the dashboard can be used to welcome new fans and help current fans understand the changes that have gone through the seasons since the sports inception. Making the dashboard more accessible, it can also offer insights into how motorsports have helped improve and contribute to automotive and environmental advances, such as Formula 1’s Net Zero Carbon by 2030.
[14]
[bookmark: _Toc206323365]Identify some risks/challenges your project could face and document what you can do to reduce/remove them.
The most significant challenge I faced was up to date data. While APIs like OpenF1 was a good starting point, it may lack full coverage and consistency as it’s made by fans and is not endorsed or not associated with the FIA or Formula 1 partners.  
Ethical use of the data was also a consideration, as I was working with publicly available datasets such as OpenF1 and F1DB, ensuring that proper credit was given to the contributors of the data and adherence of data usage licenses. 
Finally, personal challenges such as motivation and time management between course work, working full-time and my personal life have been challenges. To address this, I created a Gantt chart and agile sprints to ensure I stayed on track and avoided burnout.
[bookmark: _Toc206323366]Conclusion
The Formula 1 Innovation Dashboard project has allowed me to explore how two passions of mine can intersect, resulting in a highly personal undertaking. Through the integration of languages such as SQL and Python and then bringing in technology like Microsoft Power BI. I have gained a valuable hands-on experience that has taken me out of my comfort zone. It has allowed me to get more experience with data scraping, visualisation and furthering dashboard design.
While I have had some prior experience using Agile development methods in a workplace, this project gave me the opportunity to apply those practices independently. Planning tools like Gantt charts that helped me with this project allowing me to structure it in an effective way to get the best version of the dashboard.
Overall, this experience has not only sharpened my technical and project management skills, but it has also reinforced skills I have and boosted my confidence by delivering an innovative and data driven solution.
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¢ Reflect

“Prototyping is the
conversation you have
with your ideas”

(Wujec, as quoted in Hoang, 2020)
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The process of
prototyping and testing

Select each of the speech bubbles.

What is prototyping?

Prototyping is an experimental process of
implementing ideas into tangible forms. To
research, these tangible forms could come in
the shape of questions, presentations and
discussions. Tangible forms are gained from
conversations between your ideas and your
networks, to validate and progress your
work.

For example, you might compile different
versions of a questionnaire (protypes)
before distributing them for a pilot (testing).
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€ Check

Take a few moments to complete this activity, which will help you

summarise what you have learnt in this section. Correct!
Question 1 0of 3 Prototyping is an experimental process of
implementing ideas into tangible forms. To
research, these tangible forms could come
in the shape of questions, presentations
and discussions.

What is prototyping?

@ A process for narrowing focus to a specific, meaningful
challenge

@ Allowing an authentic audience to interact with your
proposed solution

@ An experimental process of implementing ideas into tangible
forms
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Question 2 of 3

What does feed forward mean?

@ Looking at what we could be doing next

® Looking back at what you have done

Correct!

Being able to feed forward is a core skill we
all need to develop. Traditionally, feedback
is viewed as an uncomfortable process. One
way of moving the discomfort of the idea of
feedback is to remove the rear-view idea of
looking back at what we have done and
instead frame the experience as one that
looks forward to what we can be doing
next.
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Question 3 of 3

Why do we test? Select which reasons you think apply.

@ Testing your ideas can move you beyond the ‘thinking
without limits’ creative phase and determine which of your
ideas is likely to gain attention

@ The more flexibility there is for optimising your initial idea

@ Testing your ideas can allow you to keep on target and steer
clear of bad decisions

Correct

Testing your ideas can move you
beyond the ‘thinking without limits’
creative phase, help you determine
which of your ideas is likely to gain
attention, provide more flexibility for
optimising your initial idea to develop
an idea that is truly beneficial, and
regular testing can help you to find the
strongest option to take forward and
improve underperforming concepts.
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Thinking agile about our ideas

Low-fidelity prototyping teaches us to think in new ways Thinking agile allows us to engage with all of those who
about our ideas and connects us with what is known about have a connection and interest in our project

concepts in incremental steps, or iterations, to make throughout, adding meaning and value to the

stepped changes with feedback loops, where we can development and validating the proof of conceptin a
gain understanding from involved networks. continuous cycle.
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The five dimensions of value

One idea is that value is really a multi-dimensional
concept with no hard line, defining a precarious
balancing act between selfish and selfless ideas of
value that individuals find hard to articulate from
moment to moment.

Here is it is demonstrated as a diagram (Lackéus,
2018).

So the idea is that value can be divided into five main
dimensions; enjoyment value, economic value,
influence value, harmony value and social value.

Click each segment to see more.

SOCIAL VALUE

Making others
happy or relieving
their suffering.

HARMONY VALUE

Value creation that
makes sense as a
whole (e.g. ecology,
equality).

ECONOMIC VALUE

Value creation for
oneself by
delivering what
others want.




