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1.0 [bookmark: _Toc203125018]Introduction
The proposal detailed below is based off the creation of a multi-purpose IoT (Internet of Things) sensor designed to monitor data and overall health from plants, to be relayed via a radio communication protocol to a hub which can process the data to a smartphone application.
The purpose of the overall device is to monitor illuminance, moisture, conductivity and temperature. With the addition of a battery monitor to monitor battery health of the device. This information will then be transferred via BLE (Bluetooth Low Energy) to a relay or hub, then forwarding that data to a smartphone application.
Ideal for plants that require certain conditions, such as cacti, this device will be easily integrated in a pre-existing smart ecosystem. Little software development will be required other than the measurement of signals and transfer of information in the main semiconductor chip to then be passed over the air via the integrated antenna.

2.0 [bookmark: _Toc203125019]Specifications
Built around the Nordic Semiconductor System on a Chip nRF52832 [1], in order to complete the device there will be a requirement for resistors, capacitors, inductors, crystal oscillators, a battery protection IC for the lithium ion button battery, a voltage regulator to provide a signal into the LPCOMP pin of the nRF52832 from the probes on the legs of the device and finally an illuminance sensor.
In addition to the above, a suitable BLE antenna will need to be given space on the PCB for the device to make communications with a hub. The device will not operate independently and require a suitable hub to communicate with such as a Raspberry Pi with a BLE hat running software such as home assistant [2].
Software development required for this project isn’t a significant amount, there is a requirement for embedded programming of the chips and probes on the device, and ensuring information is accurate and forwarded on. However, there will be a requirement for software to be designed to allow integration into the open source home assistant software that already exists, this saves development of a bespoke app or any data representation as it is handled solely by the home assistant app.


3.0 [bookmark: _Toc203125020][image: ]Project Timeline[bookmark: _Toc202349527]Figure 1 - Key project tasks and critical path (Red Arrows)

[image: ][bookmark: _Toc202349528]Figure 2 - Gantt chart showing the initial build timeline

Figure one shows the summary of the key tasks and critical path, whilst Figure two shows the breakdown of the development task activities and their anticipated duration.
· Dependencies for tasks
· Engineering
· In order to complete the engineering aspects of the tasking, the first dependency is manpower, followed by equipment/components. All of this, like any project dependencies are underlined by the company’s finances to provide these resources.
· Project Management
· Whilst the project manager is also on the payroll, they are responsible for the allocation of funds and holding engineering and marketing teams accountable. They themselves are a major dependency for each and every task.
· Marketing
· Whilst marketing is somewhat independent of the PM and engineering tasks, there remains a requirement for communication between each party. Marketing is responsible for the successful launch and sales of the product when it reaches the open market.
· HR/Legal
· HR and Legal teams will provide oversight into employment law, health and safety and regulatory requirements/certification for the device to be released on to the market. If using pre-certified transmitters it simplifies the regulatory process. The product cannot be released until certificates of conformity are produced.
· Overall task dependencies
· Sourcing components and SQEP is dependent on a proper plan between engineering, PM and marketing. Which then leads into the initial build and testing of the device.
· Whilst the marketing and engineering paths are independent they re-converge towards the end and must both be completed to ensure a smooth and profitable release of the product to market.
· The PM path and engineering path are linked by regular meetings, but not directly linked until the building and testing of the device. Then, the PM path re-converges with both marketing and engineering during the final test and build to ensure the teams have achieved the milestones and deliverables laid out the in the initial plan.
· Milestones and Deliverables
· The first key milestone is for a plan to be drawn up, at which point tasks can be further divided into individual teams within the engineering and marketing divisions.
· The second key milestone is a prototype device developed by both the engineering hardware and software teams.
· The next milestone is the creation of marketing materials based off the prototype product, the early marketing and identification of targets.
· The final milestone before final release is a polished product, passing QA testing.
· Lastly, the release of the device and marketing materials to the market.
4.0 [bookmark: _Toc203125021]Risks
As with the production of any electronic device, particularly if production takes off is the sourcing of electronic components. Currently, as of writing, there is around 160000 of these chipsets in stock on Digikey [3] and Mouser electronics [4] combined. Whilst this suggests the supply is satisfactory, it would be advised to find an alternative should the supply chain of the nRF52832 encounter problems and delay our production. Particularly, Mouser indicates a factory lead time of 16 weeks for large bulk purchases. It would be advisable to select an additional main chip in order of production problems, in addition to this maintaining a slight excess to avoid hindrance to the production process during a period where new components need to be sourced, this scenario would also likely require a minor redesign but this can be factored in at a later date given the current supply of the main components is not likely to cause a problem.
There is also a risk of staff illness or unforeseen circumstances taking employees away from the project, however within the company there is enough suitably qualified and experienced personnel to fulfil the project, particularly as it doesn’t require a great deal of development and remains a relatively simple device.
[bookmark: _Toc203125022]PESTLEE analysis

· Political: Whilst not directly affected by political issues, there is still a likelihood of impact from areas such as government regulation, ie. All devices that transmit within certain countries need to obtain certification, notably FCC and CE. There is also the current tax environment that may change and impact production, pricing and overheads in the future.

· Economic: The economy is volatile at points, taking this into account is vital to ensure continuity in profitability, anticipation of downturns and growth may impact the amount of manufacturing that is required. An example would be that during an economic downturn consumers are less likely to spend money, particularly on novelty items. As the target audience for this product is diverse, this may present an opportunity to mitigate some of the potential losses from a period of economic downturn. Factors such as inflation could also push up prices and a consumer opinions on value for money.

· Social: The primary social factors that need to be accounted for is the consumer preference and customer base, as with time this is likely to change during the lifetime of the product. Hence, evolution of the product may be required over time to remain relevant to the consumer. However, it is envisioned that this device will directly aid consumers in saving water and looking after their plant life effectively and efficiently. There is no major anticipated risk from social, given the product has little to no negative impact, bar the emissions involved with production that can be offset by recycling initiatives.

· Technological: Technological risks poses mostly lie within competition and the evolution of components and capabilities. Since electronics can be a fast moving field, there is a chance that the product will become outdated, this means there will need to be continuous development and a period of software support for current devices. There will also be a requirement to keep up with evolving technology and development of new hardware to incorporate advances such as better power management, improved sensors or new microprocessors.

· Legal: Related to the political factors of certification, there will need to be a team responsible for licensing in certain geographic markets. Additionally during the manufacturing of devices there are employment laws and regulations such as health and safety that need to be adhered to, requiring oversight from legal teams and the involvement of HR staff to ensure that all the activities carried out are above board.

· Environmental: Environmental aspects include carbon dioxide emissions during the manufacturing process and responsible sourcing and disposal of components. These factors are not just related to the technical building of the product, but travel and meetings for the people involved should be done responsibly to keep carbon footprint down. It is known that electronic waste takes a significant toll on the environment as it is not biodegradable and accumulates in the environment, in the soil, air, water and living things. [5]. Hence, in order to offset the company’s e-waste, the introduction of a recycling scheme would be positive and a step in the right direction, for customers to trade in old devices when purchasing new ones for a small discount.

· Ethical: In addition to the ethical requirements for the environment, the proliferation of smart devices in people’s homes and the links to personal devices warrant concerns over privacy and security. In the EU, it is a requirement to meet GDPR requirements which provides a baseline for the privacy and security of those who use the devices. However, with the ambition to open-source the software, it gives an opportunity for public scrutiny, along with policies to support the collection and use of data gathered by these devices and the location and security of their storage.

5.0 [bookmark: _Toc203125023]Conclusion
This brief project proposal lays out the background for the development of an electronic plant health monitoring device. Complete with a critical path analysis and Gantt chart to aid in the successful completion of the task should sign off be given for it to go ahead.
The author has also conducted a thorough PESTLEE analysis to highlight potential risk factors in line with the common industry format of PESTLE, with the addition of environmental considerations.
6.0 [bookmark: _Toc203125024]Prevent and DEI certificates

[image: ]
[image: ]

References

[1] 	Nordic Semiconductors, “nRF52832,” [Online]. Available: https://www.nordicsemi.com/Products/nRF52832. [Accessed 18 June 2025].
[2] 	“Home Assistant,” [Online]. Available: https://www.home-assistant.io/.
[3] 	Digikey, “NRF52832-QFAA-R,” [Online]. Available: https://www.digikey.co.uk/en/products/detail/nordic-semiconductor-asa/NRF52832-QFAA-R/5428659. [Accessed 18 June 2025].
[4] 	Mouser Electronics, “nRF52832-QFAA-R,” [Online]. Available: https://www.mouser.co.uk/ProductDetail/Nordic-Semiconductor/nRF52832-QFAA-R?qs=X3Oj%2BjuKOOLm0FWmA%2BRsrg%3D%3D. [Accessed 18 June 2025].
[5] 	Geneva Enviroment Network, “The growing enviromental risks of e-waste,” 9 Oct 2024. [Online]. Available: https://www.genevaenvironmentnetwork.org/resources/updates/the-growing-environmental-risks-of-e-waste/. [Accessed 2 July 2025].




image3.png
AN INTRODUCTION TO
THE PREVENT DUTY
AS IT AFFECTS
HIGHER EDUCATION

CERTIFICATE OF COMPLETION

THIS ACKNOWLEDGES THAT

Name: Aaron Bell

HAS SUCESSFULLY COMPLETED THE INTRODUCTION TO PREVENT E-LEARNING

pate: 11/07/2025





image4.png
Prifysgol Cymru
¥ Oringod Dew Sant
University of Wales

Tinty Saint David

This is to certify that

Aaron Bell
successfully completed the
Equality & Diversity Briefing
course with a score of

100%

on

28th May 2025

EECYLIX

bringing e-learning to fe





image1.png
Engineering Path

PM Path

Marketing Path




image2.png
Background h

Planning
Simluation
Design Board

Breadboard
circuit & test

PCB printing
Build
Testing
Amendments
Finalize board
Marketing
Assurance

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6 Week 8




