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Definition of project 
 

Problem statement 
 

Adverse weather can put a dampener on any outdoor activity. Imagine, instead of arranging activities 

by time, we could accurately arrange them by the weather. Globally, weather is becoming more 

extreme and, in an age, where everything is personalised and at our fingertips there is a need for 

individual weather forecasts.  

 

 

Project outcomes and aims 
 

To create an accurate portable precipitation forecast device for the locality of an individual. Using data 

captured on atmospheric pressure, temperature, humidity, and predicted local forecast create an 

accurate device that communicates with the user to indicate adverse weather e.g., rain, snow, and 

hail.  

 

Needs: 

-To detect a change in weather accurately  

-To be used in a static and portable state sufficiently 

-To be easy to read and understand 

-To have a battery life of 7 days+ 

-To withstand extreme climates, e.g., snow 

-To be waterproof 

-To withstand a drop of 2 meters 

-To store enough personal data to make strong predictions 

-To be light weight, and easy to carry 
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Validation of product 
 

 

We have all encountered a time where the weather has forced us to change plans or cancel them 

altogether. At a time where modern technology is all around us why can’t we be sure the weather 

isn’t going to spoil our plans. If in an ideal world we could be certain when it was going to rain, snow 

or hail we could plan accordingly. For example, go for a dog walk before dinner because you know you 

have enough time to walk the dog before it rains, you could then enjoy dinner knowing you don’t have 

to walk in the rain. If the whole family is free and you want to decide whether to do an indoor or 

outdoor activity you could rely on your personal weather forecast.  If you were a farmer with cattle 

outside and you need at least 30 minutes to bring them inside before it rains, you could do so by 

viewing your weather forecast. All of these scenes above could have been avoided. 
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The national weather forecasting system is a useful tool but there are certain features it doesn’t have 

that would be hard to implement on a national scale in this format, see fig 6. 

This includes: 

-Data captured for specific local areas and 

available to individuals 

-Specific area predictions 

-Instant up-date on temperature, pressure and 

humidity 

-24/7 warning for unwelcomed weather 

 

 

Weather forecasting apps have become very popular with it coming as a standard on every new smart 

phone. It is estimated 92% of adults who live in the uk have a smartphone and 95% of people who 

own a smartphone use their phone every day. However, local forecasting app also have features that 

would be useful, but they don’t include as a standard. 

This includes: 

-Data on pressure and humidity  

-24/7 warning function for unwelcomed weather 

 

Weather forecasts are also known for not always 

being correct, scaling down the area and having 

constant monitoring can improve predictions. 

 

 

This project aims to be the next development in weather forecasting. Making it personalised will 

hopfully encourage individuals to take more intrest in weather changes and will allow people more 

control over events. Even though we can open up the weather app or watch the weather forecast on 

tv to check the weather we are still going outside when its dry and returning soaked from the rain. 

This can put a lot of people off going outside, if there was a system we could rely on more people may 

go outside more often. Going outside can be beneficial for our health and our social happiness. 

 

 

 

 

 

 

 Uk national weather Sunday 14 June (Met Office, 2020) 

 Uk national weather Sunday 14 June (Met Office, 2023) 
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Target market 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My design is not going to be age or gender specific. I want it to appeal to as many people as possible. 

Due to the idea being fully focused on monitoring and alerting changes in weather, it will target people 

that perform outdoor activities. For now, I am going to narrow this down to three different sectors: 

dog walkers, campers and gardeners. I want my product to be applicable to almost and if not everyone. 

For the time being I would like to target these certain groups with the hope of creating a unit that can 

be switched between bodies to be suitable to each activity or a unit that fulfils everyone’s needs. 

 

 

All ages and genders 

Individuals that like  

outdoor activities 

Campers 

 Dog  

walkers 
Gardeners 

 

Modular unit to 

have changeable 

bodies 

 

Unit suitable for all 

targeted activities 

Option 1 Option 2 
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Exploration, investigation and specification 
 

Products available on the market 
 

 

 

What to take forward: 

The display screen of the DIGOO- big, clear, simple infographics 

The modern design of the NATATMO- silver, clean, straight lined no visible buttons 

The nano technology of the tempo disco- smaller the technology = smaller design, pocket sized 

Bear in mind price as target market is wide, needs to be affordable for all 
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Day in the life of product 
 

 

 

 

Commonalities in all 3 products 

Each object is used outside 

Each object could experience sun, rain, snow, wind and hail 

The objects can be left outside overnight 

Portable 

Lightweight 

Durable can withstand a drop from  

handheld position 

 

What to take forward: 

Make product portable, lightweight 
and durable. Avoid natural colours, 
green blends with grass, are harder 
to find. Make sure the material isn’t 
affected by water, sunlight and 
frost. Battery life must last longer 
than 7 days as that is a standard 
time for camping and it can be 
recharged on a weekly basis. This 
also means the product must be 
able to charge without a mains 
charger. Can be dropped without 
breaking. 
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Theory of weather change 
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Product analysis 
 

AMTAST Barometer Altimeter Thermometer Weather Forecast Monitor for Climbing 

Camping Outdoor Sports, Multi-Function with Backlight 

 

    

        Comments 

                 

 

 

                  Sourced from Amazon Prime 
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Material 

Manufacture 

Cost 

Function 

Customer

Safety 

Aesthetics 

Environment 

ABS, CR2032 Battery, LCD Screen 

Over all comments suggest the plastic is too thin and leaves 

scratch marks. Drop test = broke 

AMTAST manufactures, injection moulded 

Thin plastic, cheaply manufactured seen in quality 

Minimal parts 

Manufacture cost low 

Cost to customer is middle range 

Not value for money, comments suggest unusable 

Altimeter, barometer, temperature, time, weather forecast, 

history – digital function. Buttons for control, clear backlight 

LCD, carabiner clip for easy access. Poorly executed! 

 

Mix gender, 30 to 50 years old, walkers and climbers 

Not happy with product, bad value for money, not accurate 

Target market achieved 

Physically safe- no sharp corners, battery and electricals 

concealed. Needs to be reliable, could potentially harm through 

incorrect readings 

Fits target market with army green yet has more potential to get 

lost within grass and be stepped on. Practical look. Clear screen 

and display. Screw not concealed 

Even though this device may be easy to repair by skilled 

individuals, the average customer would struggle as it would 

need recalibration. This device would be easy to recycle but 

hard to maintain, planned obsolesce  
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Outcome of product analysis 

 
What to take forward: 

Appropriately sized display screen 

Buttons? Make sure they are big enough 

Easy to use, used instinctively, DON`T OVER COMPLICATE 

Use appropriate material, don’t make item flimsy, good weight, consider ABS 

Keep manufacturing cheap, not at a cost to quality 

Value for money is key 

Needs to have high level of accuracy  

Functions should include Altimeter, barometer, temperature, time, weather forecast, history 

DON`T USE CAMO COLOURS! 

Consider repairability, repairability and longevity = quality 

 

 

Deconstruction of existing product 
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What to take forward: 

Keep parts to a minimum 

Screw fixtures are good for maintaining but can leak in water 

Make 2 sides of body to fit together 

Injection moulding worked well – make sure it’s designed for hidden pin slots 

No sharp corners 

Electrical components are neatly organised with device 

Don’t leave too much air gap as make part flimsy 

Use images, less text on instruction 

 

Components required 
 

Computer 
 

“Raspberry Pi and Arduino are two very popular boards among electronics DIY builders, hobbyists and 
even professionals. Raspberry Pi and Arduino are quite different boards. While Arduino is aimed at 
quick programming and circuit prototyping, Raspberry Pi acts as a learning tool for Computer 
Programming (but you can find Raspberry Pi is several DIY Projects as well). Each board has its own 
advantages and disadvantages” (Electronics hub,2022). 

• The main difference between them is Arduino is microcontroller board, while Raspberry Pi is 
a microprocessor based minicomputer (SBC). 

• The Microcontroller on the Arduino board contains the CPU, RAM and ROM. All the 
additional hardware on Arduino Board is for power supply, programming and IO 
Connectivity. Raspberry Pi SBC has all features of a computer with a processor, memory, 
storage, graphics driver, connectors on the board. 

• Raspberry Pi needs an Operating System to run. Arduino doesn’t need any operating system. 
All you need is a binary of the compiled source code. 

• Raspberry Pi comes with a fully functional operating system called Raspberry Pi OS 
(previously known as Raspbian OS). Although Pi can use different operating systems, Linux is 
preferred by Raspberry Pi Foundation. You can install Android if you want. Arduino does not 
have any operating system. You just need firmware instructing the Microcontroller on what 
task to do. 

• The clock speed of Arduino is 16 MHz while the clock speed of Raspberry Pi is around 1.2 
GHz. 

• Raspberry Pi is good for developing software applications using Python, while Arduino is 
good for interfacing Sensors and controlling LEDs and Motors. 

 

All information on Arduino and Raspberry pi is taken from Electronics hub, 2022 (What are the 

differences between Raspberry Pi and Arduino? (electronicshub.org)) and confirmed by other 

sources 

 

https://www.electronicshub.org/raspberry-pi-vs-arduino/
https://www.electronicshub.org/raspberry-pi-vs-arduino/


 
16 

 After researching Arduino and raspberry pi, I 

have decided to conduct my first stages of 

prototyping using raspberry pi and using the 

coding language of python. 

My final stages of prototyping will include an 

Arduino. The change is due to using what 

resources I currently have before moving to a 

more expensive, more accurate Arduino 

Nano. 

 

Battery 

  

Lithium coin battery 

- Needs replacing 

- Lasts 30 days of use 

- 20mm x 3.2mm 

 

Lithium ion battery 

- Rechargeable 

- Lasts 12 hours of solid use (<2 hours per day for a week) 

- 56mm x 6mm 

 

AAA battery  

- Needs replacing 

- Lasts 4 months  

 Arduino Uno Rev3 

 
Arduino Nano 33 BLE with 
headers 

Microcontroller ATmega328P nRF52840 

Operating Voltage (v) 5 3.3 
Limit of input Voltage (v) 12 21 

Flash memory 32KB 1MB 
DC current per I/O pin (mA) 20 15 

Length (mm) 68.6 45 

Width (mm) 53.4 18 
Weight (g) 25 5 
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Gauges and sensors 

 

 

This can be connected to a raspberry pi to 

test for altitude, pressure and temperature. 

A separate sensor for humidity will be 

needed to make the basic circuit for my 

product. 

Based on what outcome is achieved will 

decide what my next steps are for further 

prototyping. 

 

If successful, (fits within tolerances and 

displays correct predictions) this will be 

placed inside the final prototype. 

If unsuccessful, single units of sensors will be used with an Arduino unit.  

 

Sensors available for Arduino: 
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User interaction components 
 

Option 1:  
LED coloured traffic light system.  
Each colour would indicate a specific  
time range for when it is next going  
to rain e.g., green is not soon, amber  
is within 10 minutes and red is raining. 
 
Option 2: 
An LCD screen communicates when it is going  
to rain, hail, or snow to the user. 
 
Option 3: 
An app connected to the sensors notifies you when it 
is going to rain, hail, or snow and can let the user see 

data collected using the sensors.   
 

Option 4:   
A mixture of two options, most likely the app and 
LEDs as the user can view previous data and the LEDs 
are the lowest energy consumption option and will 
do the same job as an LCD screen. 
 

 

Components selected 
 

 Possible components for end product 
Computer  

 
 

Battery  
 
 
 

Sensors  
 
 

Secondary sensors  
 
 

interactions  
 
 

Arduino mini 

Lithium Ion 

rechargeable 

AAA 

batteries 
Lithium coin 

battery 

Humidity Temperature Altitude Pressure 

Sunlight

 

Oxygen Touch  Air quality 

LED LCD Mobile app 
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Dimensions of internal parts 
  

Largest possible components: 

3 x AAA batteries 

Arduino uno 

7 x sensors 

Roughly equals 70 x 54 x 45 mm 

 

Smallest possible volume: 

1 x lithium coin 

Arduino nano 

3 x sensors 

Roughly equals 45 x 18 x 22 mm 

 

Material and manufacture 
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Product testing 

 

What to take forward: 

Product in pocket or bag may not get accurate readings 

Can be transported in bag or pocket  

Must be comfortable to hold in hand 

Must detect water, let water into sensor but doesn’t destroy circuit 

Must withstand 2m drop to prove quality (2m decide based on average human height and height on 

top of backpack) 

Test for comfortable weight in hand and pocket, ideal phone weight is between 140g and 170g 

Battery needs to be sufficient as device may be relied on 

  

Want it slightly lighter – the 

result of testing with weights 
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Legislation 
 

General Data Protection Regulation (GDPR) 
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Code of practise for consumer internet of things security 
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(2,3,9 and 10 do not apply) 
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Repairability 
 

 

 

Lifespan 
 

 

 

 

 

 

 

 

 

 

 

 

Graph of desired service life vs. actual service life (Almefelt, 2020)  

Product area identified  
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Flowchart for design for longevity mindset (Carlsson, Simon, Mallalieu, et al., 2021) 

 

Ways to extend lifespan 

 

- Design for repairability 

Easy access to components, make components available, create physical areas within design 

(sensor, outer casing and screen areas) (don’t damage other areas when repairing) , design 

for standard tooling, have repair information available. 

- Use durable material 

- Design for the change of casing 

- Send digital updates 

- Design for product experiencing forces, sat on/dropped 

-  

 

Ergonomic shapes 
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Concept generation and initial prototype iteration 
 

Product environment 
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Common background colours 

 

Common shop colours 

 

 

What to take forward: 

Avoid background colours, consider common item colours 

Has to stand out next to other items 

Need to be easy to clean 

Looks compatible with other items in store 

Looks indicate function 

Screen has infographics on sale photos 

 

 

Inspirational Brands 
 

 

 

 

 

 

 

 

 

 

 

 



 
35 

Design directions 
 

 

 

 

 

 

 

 

 

 

 

Each drawing sheet to include designs with humidity, temperature, pressure and altitude. 

 

 

 

 

 

 

 

 

Unit suitable for all 

targeted activities 

Modular unit to have 

interchangeable bodies 

Atmos gear 

Lithium Ion 

rechargeable 

AAA 

batteries 

Lithium coin 

battery 

Lithium Ion 

rechargeable 

AAA 

batteries 

Lithium coin 

battery 
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Ideation boards 

APP 
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Product 
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Design exploration 
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Design Directions 
 

Direction 1 

 

Device to hang on bag with sound and light 

 

 

Medium size device 

Able to attach to bag strap, belt loop or carabiner  

Would need sound or vibration to communicate with user 

and user won’t be able to view it on backpack 

May receive a lot of force from dropping bag, needs to be 

strong 

To maintain fresh look needs to be scratch resistant 
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Direction 2 

 

Small device with LCD screen to be attached to zip on pocket or coat 

 

Small lightweight 

Would need the smallest components available on the 

market = higher manufacturing cost 

Easy access 

How to get best results without body heat interfering?? 

Friendly soft look 
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Direction 3 

 

Large device for hand carry with LCD screen, LEDs and wireless connection 

 

 

 

 

 

 

 

 

 

 

 

 

 

Smooth black rubber surface 

Simple infographics on screen 

Durable look 
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Useful links 
 

Arduino Nano 33 BLE Sense Rev2 with headers — Arduino Official Store 

Arduino Nano 33 BLE with headers — Arduino Official Store 

What Is the Right To Repair Movement? All You Need To Know (refurb.me)  

Best weather apps for 2023 | Tom's Guide (tomsguide.com) 

 

https://doi.org/10.2478/9783110617832
https://store.arduino.cc/collections/boards/products/nano-33-ble-sense-rev2-with-headers
https://store.arduino.cc/collections/boards/products/arduino-nano-33-ble-with-headers
https://www.refurb.me/blog/the-right-to-repair-movement-all-you-need-to-know
https://www.tomsguide.com/round-up/best-weather-apps

