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[bookmark: _Toc235630681]Introduction
I often find myself busy with lectures, assignments, part-time work and other daily responsibilities. During these busy periods I have noticed that it is easy to forget to drink enough water throughout the day. This can lead to dehydration, tiredness, headaches and a lack of concentration all of which can affect both health and academic performance [1]. Recognising this common problem inspired me to develop an innovative solution called the iHydra Smart Water Bottle.
The iHydra Smart Water Bottle is an Internet of Things (IoT) device designed to help people maintain healthy hydration habits [2]. The bottle uses built-in sensors to measure the amount of water consumed and connects to a smartphone application through Bluetooth technology. This allows users to monitor their daily water intake, set personal hydration goals, receive reminders when they need to drink more water and view their progress through simple reports and statistics.
I chose this project because it combines my interest in technology with a real-world health issue that affects many people, including students. By integrating smart sensors, mobile application development and cloud-based data storage. iHydra Smart Water Bottle aims to provide a practical and user-friendly solution that encourages healthier lifestyles [3].
This report presents the project management and planning activities involved in developing the iHydra Smart Water Bottle [4]. It discusses the project scope, proposed solution, technologies and resources required, project schedule, Gantt chart and development methodology. I have included key design documents, such as a requirements specification, system architecture diagram, and use case diagram, to show how the iHydra Smart Water Bottle will be designed and developed.
[bookmark: _Toc235630682]Project Management & Planning
Project Title: iHydra Smart Water Bottle
[bookmark: _Toc235630683]Project Aim
The aim of this project is to develop the Hydra Smart Water Bottle, a smart hydration system that helps users monitor their daily water intake and maintain healthy drinking habits. The bottle will connect to a mobile application and provide reminders when users need to drink more water.
[bookmark: _Toc235630684]Project Scope
Maintaining proper hydration is important for overall health and wellbeing, yet many people do not consume the recommended amount of water each day. Busy lifestyles, work commitments and daily routines often lead individuals to overlook their water intake, which can result in dehydration and reduced physical and mental performance. iHydra Smart Water Bottle is designed to address this issue by using smart technology to help users monitor and improve their hydration habits.
Proposed solution is a reusable smart water bottle fitted with a water-level sensor and an ESP32 microcontroller. The bottle will communicate with a mobile application through Bluetooth technology, allowing users to:
1. Track daily water intake
2. Set hydration goals
3. Receive reminder notifications
4. View hydration reports and statistics
5. Store hydration data securely

[bookmark: _Toc235630685]Technologies and Resources Required 
[5]

	CATEGORIES
	TECHNOLOGIES/RESOURCES

	Hardware
	ESP32 Microcontroller

	Hardware
	Water Level Sensor

	Hardware
	Rechargeable Battery

	Hardware
	LED Notification Light

	Software
	Flutter Mobile Application Database

	Database
	Firebase Firestore

	Programming Languages
	Dart and C++

	Development Tools
	Arduino IDE, Visual Studio Code

	Resources
	Laptop, Smartphone, Internet Connection


Table 1 Technologies and Resources Required

[bookmark: _Toc235630686]Project Timeline Breakdown
[bookmark: _Toc235630687]1. Requirements & Research (3 June – 8 June)
During this stage, I will research hydration-related problems and identify the key features required for the Hydra Smart Water Bottle. I will also analyse existing smart water bottles and gather user requirements to ensure the product meets customer needs.
[bookmark: _Toc235630688]2. System Design (9 June – 15 June)
In this phase, I will create the initial designs for the project. This includes developing the system architecture, defining functional and non-functional requirements, and planning how the hardware and mobile application will communicate with each other.
[bookmark: _Toc235630689]3. Development (16 June – 29 June)
This stage involves building the core components of the project. The water-level sensor and ESP32 microcontroller will be configured, while the mobile application will be developed using Flutter. Bluetooth connectivity and Firebase integration will also be implemented.
[bookmark: _Toc235630690]4. Testing & Integration (30 June – 14 July)
Once development is complete, the hardware and software components will be integrated and tested together. Testing will focus on sensor accuracy, Bluetooth communication, data storage, notification functionality, and overall system reliability. Any issues identified will be corrected before final deployment.
[bookmark: _Toc235630691]5. Documentation & Presentation (15 July)
The final stage involves preparing the project report, completing supporting documentation, and creating presentation materials. This will include summarising the project's objectives, methodology, design work, testing results, and final outcomes [6].
[bookmark: _Toc235630692]Timeline Summary

	STAGE
	DATE

	Purpose Requirements & Research
	3 Jun - 8 Jun

	Gather requirements and conduct research System Design
	9 Jun – 15 Jun

	Design the system architecture and specifications Development
	16 Jun – 29 Jun

	Build hardware and mobile application Testing & Integration
	30 Jun – 14 Jul

	Test and integrate all system components Documentation & Presentation
	15 Jul


Table 2 Timeline Summary
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Figure 1 Gantt Chart 
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Requirements Specification
The iHydra Smart Water Bottle is a reusable water bottle that helps users monitor their daily water intake. The bottle connects to a mobile app via Bluetooth and provides reminders to drink water throughout the day [8].

[bookmark: _Toc235630694]Functional Requirements
	Requirement ID
	Requirement

	FR1
	Bottle must measure the amount of water consumed

	FR2
	Bottle must connect to a smartphone using Bluetooth

	FR3
	System must record daily water intake data

	FR4
	Mobile app must display hydration statistics

	FR5
	Must send reminders when the user has not drunk enough water

	FR6
	Users must be able to set hydration goals

	FR7
	App must store user profile information


Table 3 Functional Requirements

[bookmark: _Toc235630695]Non-Functional Requirements
	Requirement ID
	Requirement  

	NFR1	
	Bottle battery should last at least 7 days on a single charge

	NFR2
	Data should be securely stored and protected

	NFR3
	app should be easy to use and accessible

	NFR4
	System should sync data within 5 seconds of connecting

	NFR5
	Bottle should be waterproof and durable


Table 4 Non-Functional Requirements


1. Users
2. Fitness enthusiasts
3. Students
4. Office workers
5. People wanting to improve hydration habits
6. Hardware Components
7. Water level sensor
8. Bluetooth module
9. Rechargeable battery
10. LED notification light
11. Microcontroller



[bookmark: _Toc235630696]System Flowchart
Purpose
The flowchart shows how the iHydra Smart Water Bottle collects hydration data and interacts with the mobile app [9].
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Figure 2 Tracking Flow
Design Explanation
The system begins whenever the user drinks water. A sensor detects the volume consumed and stores the information. If Bluetooth is connected the data is sent to the mobile application where hydration statistics are updated. The app then checks whether the user has reached their daily hydration goal. If the target has not been reached a reminder notification is sent to encourage further water consumption.

· Benefits of This Design
· Automated hydration tracking
· Real-time monitoring through the app
· Helps users achieve daily water goals
· Simple and efficient data flow
· Supports healthy lifestyle habits
[bookmark: _Toc235630697]Design: 
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Figure 3 Mobile WireFrame
Wireframe Description 
iHydra app consists of three main screens:
Home Dashboard: Displays current water intake, daily goal progress, reminder status and quick action buttons.
Statistics Screen: Shows hydration trends and weekly consumption data using simple charts.
Settings Screen: Allows users to configure hydration goals, reminder frequency, Bluetooth connection and notification preferences.
Design Justification:
· Simple and intuitive layout for all age groups
· Clear visual progress bar showing hydration progress
· Easy navigation using a bottom menu
· Quick access to important features such as adding water intake and syncing with the smart bottle
· Supports user engagement through goals, reminders and progress tracking
This wireframe demonstrates how users will interact with the iHydra Smart Water Bottle system through a clean and user-friendly mobile application interface [10].
[bookmark: _Toc235630698]Task 2 Enterprise: iHydra Smart Water Bottle
I have chosen the iHydra Smart Water Bottle a smart device designed to help people monitor their daily water intake [11]. The bottle uses sensors and Bluetooth technology to connect to a mobile application where users can track hydration levels, set goals and receive reminders. As a computing student, I believe this product could help improve health and wellbeing while demonstrating the use of modern technologies such as IoT (Internet of Things), mobile apps and cloud storage [12].

[bookmark: _Toc235630699]PEST and SWOT Analysis
[bookmark: _Toc235630700]PEST Analysis [13]
Political Factors
The iHydra business would need to follow government regulations regarding consumer products and data protection. iHydra collects user data I will need to comply with GDPR and privacy laws [14]. Similar challenges affect major technology companies such as Apple.
Economic Factors
If the economy is performing poorly, customers may be less willing to spend money on smart products. The cost of electronic components, batteries, and sensors may also increase due to inflation, which could affect production costs.
Social Factors
Many people are becoming more health conscious and are interested in tracking their fitness and wellbeing. This creates a demand for products that help users maintain healthy habits. Sustainability is also becoming increasingly important to consumers.
Technological Factors
Advances in Bluetooth, mobile app development, cloud computing and IoT devices provide opportunities to improve the functionality of the iHydra bottle. Continuous innovation would be important to stay competitive.
[bookmark: _Toc235630701]SWOT Analysis
· Strengths
· Innovative health-focused product
· Easy-to-use mobile application
· Encourages healthy hydration habits
· Can integrate with fitness and health apps
· Weaknesses
· Higher cost than a standard water bottle
· Requires charging and maintenance
· Dependence on smartphone connectivity
· Opportunities
· Growing demand for smart health devices
· Partnerships with gyms, schools, and universities
· Expansion into wearable fitness technology
· Threats
· Competition from existing smart bottle manufacturers
· Changes in technology trends
· Data security risks and cyber threats
· Legal Considerations
I would ensure that all customer data is stored securely and processed according to GDPR regulations. The company would also need to follow consumer protection laws and ensure that all electronic components meet safety standards [15}.
[bookmark: _Toc235630702]Ethical Considerations
Users should always know what data is being collected and how it is used. My company will be transparent about privacy policies and avoid sharing personal information without permission. I would also use recyclable materials where possible to reduce environmental impact. Apple's sustainability initiatives demonstrate the growing importance of environmental responsibility within the technology industry [16].
[bookmark: _Toc235630703]My Technology Start-up
iHydra Technologies Ltd
I chose this name because the word "Hydra" relates to water and hydration, while "Technologies" highlights the smart features of the product.

Proposed Logo
[image: ]
Figure 4 Proposed Logo
[bookmark: _Toc235630704]Business Type
Private Limited Company (Ltd) [17]
I would register iHydra as a Private Limited Company because:
1. Owners have limited liability
2. The business appears professional
3. It is easier to attract investors
4. The company can grow more easily in the future
5. Business Strategy
My business strategy would focus on providing a high-quality smart hydration solution that improves users' health [18].
· Target Customers
· Students
· Office workers
· Gym members
· Athletes
· Health-conscious individuals
· Marketing Strategy
I would promote iHydra through:
1. Social media advertising
2. Fitness influencers
3. University events
4. Online technology stores
5. Health and wellbeing campaigns
6. Competitive Advantage
The main advantage of iHydra is that it combines:
· Hydration tracking
· Health monitoring
· Mobile app integration
· Personalised reminders
· in a single easy-to-use product
Funding Options: [19]
· To launch the business, I would consider several funding sources:
· Personal Savings
· Using my own savings would help start development
· Crowdfunding
· Websites such as Kickstarter could allow customers to support the idea before launch
· Angel Investors
· Investors interested in health technology could provide funding and business advice
· Government Grants
· Technology and innovation grants could support product development and research
· Venture Capital
· If the business becomes successful, venture capital investment could help expand production and international sales.

[bookmark: _Toc235630705]Business Model Diagram
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Figure 5 Business Model Diagram [20]
[bookmark: _Toc235630706]Task 3: Reflection [21]
I developed the iHydra Smart Water Bottle, a smart bottle that helps users monitor their daily water intake using sensors and a mobile app. I chose this project because staying hydrated is important for health and concentration, yet many people, including myself, often forget to drink enough water during busy days. I spend a lot of time studying and completing assignments, so this project allowed me to create a solution to a problem I personally experience.
Working on iHydra helped me understand how technology can be used to solve real-world problems. Creating requirements specifications, flowcharts and wireframes improved my understanding of how software and hardware systems are planned before development. It also showed me the importance of designing products around user needs. This experience increased my confidence in using design tools and encouraged me to think more creatively when solving problems.
One of the main benefits of this project is the opportunity to develop new skills. I improved my understanding of project planning, system analysis and user-centred design. If I continued developing iHydra, I would learn mobile app development using tools such as Flutter or Android Studio. I would also gain experience with Internet of Things (IoT) technology as the bottle communicates with a smartphone through Bluetooth.
In addition, I would develop skills in database management by storing hydration records using cloud services such as Firebase [22]. I would also improve my cybersecurity knowledge by learning how to protect user data through encryption and secure authentication systems. These skills are highly valuable within the technology industry and would help prepare me for future employment opportunities.
The iHydra Smart Water Bottle could have a positive impact on society by encouraging healthier hydration habits. Many people do not drink enough water, which can lead to tiredness, headaches, and poor concentration. The bottle helps solve this problem by tracking water intake and sending reminders. It could be particularly useful for students, office workers, athletes, and elderly people who may struggle to maintain regular hydration habits.
The project could also support sustainability by encouraging the use of reusable water bottles instead of single-use plastic bottles, helping to reduce environmental waste and promote more environmentally friendly behaviour.
However, the project could face several challenges. One challenge is ensuring that the sensors accurately measure water intake. To reduce this risk, I would carry out extensive testing before releasing the product. Another challenge is protecting user data. To address this, I would use encryption, secure login systems, and follow GDPR regulations.
Funding and competition could also be challenges. Developing smart technology products can be expensive, and there are already similar products available. To overcome these challenges, I would seek funding through crowdfunding, grants, or investors and continue improving the product through customer feedback.
Overall, the iHydra Smart Water Bottle has been a valuable project that allowed me to combine technology with a real-world health issue. It has helped me develop new technical and professional skills while exploring how computing can be used to create practical solutions that benefit society. The project has strengthened my interest in technology and shown me how innovative ideas can be developed into products that improve everyday life.

[bookmark: _Toc235630707]Conclusion
iHydra Smart Water Bottle is a smart hydration solution that combines IoT technology, sensors, Bluetooth connectivity and a mobile application to help users improve their daily water intake. I chose this project because dehydration is a common issue that affects many students, including myself. During busy periods of studying and coursework it is easy to forget to drink enough water which can affect concentration and wellbeing.
The project involves a smart bottle that measures water consumption and sends data to a mobile app. Users can track their hydration levels, set goals, view progress and receive reminders when they need to drink more water. This provides a simple technological solution to encourage healthier habits.
Through project planning and design, I identified the required technologies project scope, potential challenges and a realistic development schedule. Using Agile Scrum would allow the project to be developed in stages making it easier to test features, gather feedback and make improvements.
Overall, I believe the iHydra Smart Water Bottle has strong practical and commercial potential. It addresses a real-world health problem while demonstrating how modern technology can be used to create innovative solutions that improve everyday life. This project has also helped me develop valuable project management, design and technical skills that will support my future career in computing [23].
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Figure 6 Gantt Chart
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Project Gantt Chart
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Smart Bottle Project — Task Breakdown
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|
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Phase 3: Development Jun 16— Jul 4
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|
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Key Milestones
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