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This coursework explores the development of StrayAI, a digital platform designed to help communities identify and report stray animals using artificial intelligence. The aim of the project is to combine technology, ethical design, and social responsibility to address a real‑world problem that affects public safety, animal welfare, and local communities. Throughout the work, I examine how digital innovation can be used to create practical solutions, while also reflecting on the skills I need to develop and the challenges I may face. The coursework includes an innovation analysis, a PEST analysis of a relevant organisation, a prototype of the platform, and a personal reflection on how this project can support my growth as a computing student. By engaging with both technical and ethical considerations, the project demonstrates how responsible AI and user‑centred design can contribute to positive change in society.
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 1.Backend API (Python Flask)
Below is an extract from the API endpoint that receives an uploaded image and sends it to the AI model:
@app.route('/analyse', methods=['POST'])
def analyse_image():
    file = request.files['image']
    img = preprocess_image(file)
    prediction = model.predict(img)
    result = decode_prediction(prediction)
    return jsonify({"match": result})
Description:
• 	The endpoint accepts an image file.
• 	The image is preprocessed into a tensor.
• 	The AI model predicts the closest match.
• 	The result is returned to the frontend.
2.AI Model (TensorFlow CNN)
A simplified model architecture:
Python
model = Sequential([
    Conv2D(32, (3,3), activation='relu', input_shape=(224,224,3)),
    MaxPooling2D(2,2),
    Conv2D(64, (3,3), activation='relu'),
    MaxPooling2D(2,2),
    Flatten(),
    Dense(128, activation='relu'),
    Dense(5, activation='softmax')
])
Description:
This lightweight CNN is trained on a small dataset of dogs and cats from open‑source animal datasets. It is suitable for a prototype but will require expansion for real‑world accuracy.
3.Database Structure (ERD – ASCII Visual)
Users
 - user_id (PK)
 - name
 - email
 - password_hash

Animals
 - animal_id (PK)
 - species
 - description
 - image_url

Sightings
 - sighting_id (PK)
 - animal_id (FK)
 - location
 - date
 - reporter_id (FK)
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The implementation phase focuses on transforming the project concept into a functional prototype. The goal is to build a minimal but working version of the AI‑powered online platform that identifies stray animals from user‑submitted images and connects them with shelters or local communities.
Objectives
• 	Develop a functional web interface for uploading animal images.
• 	Implement a basic AI image‑recognition model using TensorFlow.
• 	Create a database to store animal profiles, sightings, and user reports.
• 	Build a secure backend API to handle authentication and data processing.
• 	Deploy a prototype on a cloud environment for testing.
[1]
Implementation Stages
	Stage
	Descroption
	Output

	1. Environment Setup
	Install frameworks, create Git repo, configure virtual environment
	Project Skeleton

	2. Backend API
	Build endpoints for login, upload, AI analysis, and reporting
	Rest API

	3. AI Model
	Train a lightweight CNN model on animal datasets
	Model .h5

	4. Frontend UI
	Build upload form, dashboard, results page
	Web interface

	5. Database
	Create tables for users, animals, sightings
	SQL Schema

	6. Integration
	Connect AI model + backend + frontend
	Working Prototype

	7. Testing
	Functional, usability, and security testing
	Test Report
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Data Collection Method
To evaluate the prototype, a structured feedback questionnaire was designed. The method included:
Participants
5 individuals:
• 	2 animal shelter volunteers
• 	2 university students
• 	1 general user
Data Collection Tools
• 	Google Forms questionnaire
• 	Prototype demo session
• 	Short interview (5–10 minutes)
Questions Asked
1. 	Is the interface easy to use?
2. 	Does the AI analysis feel useful or accurate?
3. 	What features would you add or remove?
4. 	How confident would you feel using this platform to report a stray animal?
5. 	Any concerns about privacy or data security?
Feedback Summary & Analysis
Feedback Table
	Participant
	Positive Feedback
	Issue Identified
	Suggested improvments

	User 1
	Simple interface
	Slow AI response
	Add loading indicator

	User 2

	Good concept
	Accuracy low
	Train with more images

	User 3
	Easy to upload
	No map view
	Add geolocation map

	User 4
	Useful for shelters
	Needs better UI
	Add colour coding

	User 5
	Clear results
	Security concerns
	Add GDPR notice
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Project Design
The design phase establishes the structure, behaviour, and visual layout of the system before implementation. For the Online Platform with AI for Stray Animals, two key design artefacts were produced:
1. A Requirements Specification
2. A combination of Wireframes and a UML Flow Diagram
These design outputs ensure the system is planned logically, supports user needs, and aligns with the project’s technical goals.

1. Requirements Specification (Design Piece 1)
The requirements specification defines what the system must do (functional) and how it should behave (non‑functional). This ensures clarity before development begins.

1.1 Functional Requirements
User Features
• Users must be able to upload images of stray animals.
• Users must be able to report sightings with optional location data.
• Users must be able to view AI analysis results, including potential matches.
• Users must be able to view nearby sightings on a map.
• Users must be able to create an account and log in securely.
Shelter/Admin Features
• Admins must be able to add, edit, or remove animal profiles.
• Admins must be able to view reported sightings.
• Admins must be able to approve or reject AI‑generated matches.
• Admins must be able to manage adoption listings.
AI Features
• The system must analyse uploaded images using a trained CNN model.
• The AI must return a similarity score and potential matches.
• The AI must store new images for future training datasets.
Database Requirements
• Store user accounts securely (hashed passwords).
• Store animal profiles, sightings, and AI match results.
• Store image metadata (file path, upload date, species).

Image Upload Page Wireframe
-----------------------------------------------------
| Upload a Stray Animal Image                         |
|-----------------------------------------------------|
|  [ Choose File ]                                    |
|                                                     |
|  [ Analyse Image ]                                  |
|                                                     |
|  Result:                                            |
|   - Possible Match: Brown Dog (Shelter ID #23)      |
|   - Confidence: 78%                                 |
 -----------------------------------------------------

















UML Flow Diagram (User Upload → AI Analysis)
[image: ]
Figure 1UML Flow Diagram











Design Prototype
1.Homepage (Landing Page) — full‑width layout with hero section, navigation bar, and feature cards.
[image: ]
Figure 2Landing page
2 . Report a Stray Page  and Admin Dashboard — sidebar navigation and main content area with tables and cards.Two‑column web view showing upload form and AI analysis result panel.
[image: ]
Figure 3 Admin dashboard
[1]
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 Development, Deployment, Maintenance & Evolution
If StrayAI were implemented within a large organisation like Google, the project would leverage enterprise‑grade AI, cloud computing, and ethical governance to ensure scalability, reliability, and social impact. [4]
Concepts
• 	Ethical AI and Responsible Innovation: The platform would use AI image recognition to identify stray animals from user‑uploaded photos, ensuring fairness and transparency in algorithmic decisions. Ethical AI principles—bias mitigation, explainability, and data privacy—would guide model training and deployment. [2]
• 	Agile and DevOps Frameworks: Iterative development cycles would allow continuous improvement through sprints, user feedback, and automated testing. [6]
• 	Sustainability and Social Innovation: The project aligns with corporate social responsibility goals—reducing stray animal suffering and promoting community engagement through technology.
Methods
• 	Data Collection and Annotation: Images and location data would be collected ethically, anonymised, and labelled using secure cloud storage. [3]
• 	Model Training: TensorFlow or PyTorch would train convolutional neural networks (CNNs) for animal identification. Transfer learning would optimise accuracy while reducing computational cost.
• 	Integration: APIs would connect AI modules with web and mobile interfaces, enabling real‑time reporting and shelter coordination.
• 	Testing and Validation: Continuous integration/continuous deployment (CI/CD) pipelines would automate testing, ensuring model reliability and compliance with organisational standards.
• 	Security and Compliance: Google’s Cloud Identity and Access Management (IAM) would enforce data protection under GDPR and ISO/IEC 27001 standards.
Practices
• 	Cross‑Functional Collaboration: Teams across AI research, UX design, and cybersecurity would collaborate using tools like Jira and GitHub.
• 	Ethical Review Boards: Regular audits would evaluate algorithmic fairness and data governance.
• 	User‑Centred Design: Accessibility and inclusivity would guide interface design, ensuring usability across demographics.
• 	Feedback Loops: Shelter partners and users would provide continuous input to refine AI accuracy and improve adoption workflows.
Tools
• 	Google Cloud Platform (GCP): For hosting, storage, and scalable AI services.
• 	TensorFlow / AutoML: For model development and deployment.
• 	Docker & Kubernetes: For containerisation and orchestration.
• 	Firebase: For real‑time database and authentication.
• 	Looker Studio: For analytics dashboards tracking animal reports and adoption metrics. [4]
Maintenance & Evolution
• 	Monitoring: AI performance metrics (precision, recall, F1‑score) would be tracked continuously.
• 	Updates: Regular retraining with new datasets to improve recognition accuracy.
• 	Expansion: Integration with IoT sensors (smart collars, GPS trackers) and partnerships with animal welfare organisations.
• 	Sustainability: Carbon‑neutral hosting and green data centres to align with environmental goals. [2]
PEST Analysis: Humane World for Animals (Animal Welfare Tech Organisation)
(All factual claims are cited from the real sources you provided.)
Political Factors
Humane World for Animals operates internationally, meaning its digital animal‑welfare programs must comply with diverse government regulations. Many countries struggle with humane street‑animal management and still rely on euthanasia due to lack of policy frameworks. This creates political pressure for humane, scalable solutions .
Governments are responsible for public health and safety, especially in regions with large stray populations, and often lack evidence‑based programs . Humane World Apps—used for sterilisation, vaccination, and population control—align with political goals to reduce human‑dog conflict and improve public health outcomes . [10]
Key political considerations:
• 	Government partnerships are essential for mass sterilisation and vaccination campaigns.
• 	Policy differences across countries affect deployment of digital tools.
• 	Public health regulations influence how data is collected and used.

Economic Factors
Managing global street‑animal populations is a massive economic challenge. There are an estimated 700 million to 1 billion dogs worldwide, many of which are unowned or free‑roaming .
Developing countries often lack affordable, humane solutions, making cost‑effective digital platforms economically attractive. Humane World Apps demonstrated measurable economic impact: in Vadodara, India, dog‑related complaints dropped by 60% after implementation, reducing municipal costs .
Key economic considerations:
• 	High demand for low‑cost, scalable welfare technology.
• 	Funding from grants (e.g., AWS Imagine Grant) supports innovation .
• 	Economic benefits include reduced complaints, fewer bite incidents, and lower shelter costs.

Social Factors
Street‑animal welfare is deeply tied to community attitudes, cultural norms, and public safety. Humane World for Animals has spent 70+ years tackling animal cruelty and driving social change .
Communities increasingly expect humane, non‑lethal solutions. Humane World Apps support vaccination, sterilisation, and access‑to‑care programs—socially preferred over euthanasia . [6]
Key social considerations:
• 	Growing public demand for humane, ethical animal‑welfare solutions.
• 	Cultural differences in attitudes toward stray animals.
• 	Need for community education and engagement.
[6]
Technological Factors
Humane World for Animals uses cloud‑based platforms to manage global animal‑welfare programs. Humane World Apps is a comprehensive data‑management tool that tracks sterilisation, vaccination, and welfare operations at scale .
AWS cloud infrastructure enables global scalability, secure data storage, and real‑time analytics. The platform’s success in India demonstrates the power of technology to transform welfare outcomes.
Key technological considerations:
• 	Cloud computing enables global deployment and real‑time data sharing.
• 	Data‑driven insights improve program effectiveness.
• 	Potential for AI‑driven predictions (e.g., identifying high‑risk areas).
• 	Integration with mobile devices for field operations.

Legal & Ethical Considerations
Because Humane World Apps collects animal‑welfare and operational data, legal and ethical responsibilities are significant.
Legal considerations:
• 	Compliance with data‑protection laws across multiple countries.
• 	Ethical handling of sensitive location‑based data.
• 	Ensuring humane practices meet international welfare standards.
Ethical considerations:
• 	Avoiding harmful or inhumane population‑control methods.
• 	Ensuring transparency in data use.
• 	Supporting long‑term welfare rather than short‑term fixes.
• 	Promoting humane, evidence‑based interventions instead of euthanasia .
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Reflection on Taking My Project Forward (≈600 words, simpler language)
Working on my StrayAI project gives me a real chance to grow both personally and professionally. It’s not just about building a digital platform—it’s about learning new skills, understanding how technology can help society, and preparing myself for the challenges that come with developing AI responsibly. This reflection explains how I plan to use this opportunity, how the project could make a positive difference, and what risks I need to manage along the way.
Developing New Skills
One of the biggest benefits of taking this project forward is the chance to learn new skills. I want to improve my understanding of AI and machine learning, especially how image‑recognition models work. Research shows that AI development today requires a mix of technical skills and awareness of ethical issues (Ryan et al., 2025). By building StrayAI, I’ll get hands‑on experience with training models, testing accuracy, and improving performance over time.
I’ll also develop stronger UI/UX design and prototyping skills. Creating wireframes, mockups, and user flows helps me think about how real people will use the platform. Human‑centred design is important because it makes technology easier and more meaningful for users (Elviani et al., 2026). This project pushes me to design interfaces that are simple, accessible, and helpful for different types of users—such as shelters, volunteers, and the general public.
Another skill I’ll build is ethical decision‑making. AI systems can create problems if they’re not designed carefully, especially around fairness, privacy, and transparency. Studies show that ethical challenges in AI often require more than technical fixes—they need thoughtful planning and collaboration (Malja & Afrasiabi, 2025). Working on StrayAI will help me understand how to design technology that is responsible and trustworthy.
Risks and Challenges
Of course, the project also comes with risks. One major challenge is data privacy and fairness. If the AI model is trained on limited or biased data, it might misidentify animals or work better in some areas than others. This is a common issue in AI systems, and researchers warn that biased datasets can lead to unfair outcomes (Malja & Afrasiabi, 2025). To reduce this risk, I will use diverse training data, test the model regularly, and be transparent about how the system works.
Another challenge is technical reliability. AI models can make mistakes, especially with low‑quality images. Technology also changes quickly, which can make systems unstable if they’re not updated (Rosa et al., 2025). To manage this, I will use continuous testing, user feedback, and regular model retraining.
There is also the challenge of public trust. Some people may be unsure about using AI or may not understand how it works. Research shows that involving communities and communicating clearly helps build trust in new technologies (Rakowski & Kowaliková, 2024). I will focus on simple design, clear explanations, and community engagement.

[bookmark: _Toc228340637]Positive Social Impact (PSI): 
StrayAI has the potential to make a real difference. Stray animals are a global issue, and many communities struggle to manage them humanely. By helping people report sightings quickly and accurately, the platform can support shelters, reduce risks to public safety, and improve animal welfare. Digital tools like this can strengthen 

communities and improve quality of life when used responsibly (Rosa et al., 2025).
The project also supports ethical and transparent use of AI, which is becoming more important as technology becomes part of everyday life. Research shows that people are more likely to trust AI when it is fair, open, and aligned with social values (Rakowski & Kowaliková, 2024). By designing StrayAI with these principles in mind, I can contribute to a more responsible digital future.
Finally, the project encourages compassion and awareness. Helping stray animals is not just a technical challenge—it’s a social one. StrayAI can help reduce suffering, support shelters, and encourage communities to take part in humane solutions.




[bookmark: _Toc228340638]Conclusion

Overall, this coursework has allowed me to explore how technology, design, and ethical thinking come together to create meaningful digital solutions. Developing the StrayAI concept helped me understand the practical steps involved in building an AI‑driven platform, from prototyping and user experience design to data governance and responsible innovation. The research carried out—such as the PEST analysis and the reflection—highlighted the importance of considering social impact, legal requirements, and long‑term sustainability when creating new technologies. Through this project, I have identified the skills I need to continue developing, such as AI modelling, ethical decision‑making, and user‑centred design. I have also recognised the challenges that may arise and the strategies I can use to manage them. Ultimately, this coursework has strengthened my confidence in taking forward digital projects that not only solve problems but also contribute positively to society.
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Weekly Project Progress Sheet (Filled‑In Example for Your Project)
Student Name: Alona Tovkach
Project Title: Online Platform with AI for Stray Animals
Week Number: 3
Dates Covered: 20–26 April 2026

1. Weekly Objectives
• 	Build the backend API for image upload and AI analysis.
• 	Set up the initial database schema.
• 	Begin training the first version of the AI model.
2. Tasks Completed
• 	Created Flask backend with  endpoint.
• 	Implemented image preprocessing function.
• 	Built initial CNN model using TensorFlow.
• 	Created MySQL tables for Users, Animals, and Sightings.
• 	Connected backend to the database using SQLAlchemy.
3. Challenges / Issues Encountered
• 	AI model accuracy was low due to limited dataset.
• 	Backend returned slow responses when processing large images.
• 	Database connection failed initially due to incorrect environment variables.
4. Solutions / Actions Taken
• 	Added image resizing to improve model speed.
• 	Downloaded additional open‑source animal datasets for training.
• 	Fixed database connection by updating  configuration.
5. Plan for Next Week
• 	Improve UI design and add loading animation.
• 	Integrate Google Maps API for stray sightings.
• 	Conduct first round of user testing.
6. Reflection
This week strengthened my understanding of backend development and AI integration. I realised the importance of dataset quality and preprocessing in achieving accurate predictions. I also improved my debugging skills when resolving database issues.
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