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1. [bookmark: _Toc211808050]Section One:
1.1. [bookmark: _Toc211808051]Introduction:
Crime analysis is an important area of computing that helps police and communities understand where and when crimes happen. Most police forces collect large amounts of data, but it’s often stored in separate systems or just shown on simple maps. This makes it hard to see deeper patterns or predict where future crimes might occur. [1]  
In recent years, law enforcement and public safety agencies have begun adopting data-driven techniques, using tools such as GIS (Geographic Information Systems) dashboards, heat maps, and spatial clustering to plan patrols and allocate resources. Platforms like ESRI’s ArcGIS Crime Analyst provide advanced mapping and hotspot analysis, but they are typically expensive and closed source. [2]  
The UK’s Police data portal offers public access to crime incident records, including spatial and temporal attributes. Yet these portals usually offer only retrospective views; maps, counts over time, filtering without predictive modelling or advanced clustering. [3]  
This project will build an open-source, data-driven dashboard that analyses crime data using machine learning and Power BI visualisations to detect hotspots and forecast possible high-risk areas. It will also explore the impact of external factors such as weather or population density on crime trends, providing a richer analytical view. The system will be low-cost, transparent, and designed for smaller agencies and researchers who want to explore crime data more effectively. 
 
1.2. [bookmark: _Toc211808052]Background and Literature Review
Recent research has shown that crime is not random; it happens in patterns linked to time, place, and social factors.
Studies show how clustering algorithms like DBSCAN can find “hotspots” of criminal activity, while models like Random Forest and XGBoost can predict where future incidents might occur. [4], [5] 
Many current tools focus only on mapping past crimes, not predicting future ones, or require expensive licenses and technical expertise. Ethical concerns are also highlighted, as predictive algorithms may unfairly target certain communities due to biased historical data. [6] 
 Building on this research, this project aims to combine predictive analytics, hotspot detection, ethical awareness, and interactive visualisation in a single, open-source platform; something not yet widely available in existing crime analysis tools.

1.3. [bookmark: _Toc211808053]Problem Statement
Current public crime mapping tools are descriptive, not predictive. Smaller agencies and researchers need an affordable, open-source system that can detect hidden crime clusters and forecast high-risk areas using transparent machine learning methods.
1.4. [bookmark: _Toc211808054]Aims
To design, build and evaluate a user-friendly dashboard that detects and predicts crime patterns using SQL databases, Power BI visualisation and Python-based machine learning scripts. 
1.5. [bookmark: _Toc211808055]Objectives
1. Design and implement a structured database (SQL or MySQL) to store and manage crime data effectively.
2. Develop and compare clustering algorithms (e.g., DBSCAN, K-Means) to detect crime hotspots.
3. Train and test a predictive model (e.g., Random Forest, XGBoost) to forecast crime risks.
4. Build and evaluate an interactive Power BI dashboard that visualises hotspots, trends, and prediction results in a user-friendly way.
5. Integrate and analyse external datasets (e.g., weather or demographic data) to explore their correlation with crime rates.

1.6. [bookmark: _Toc211808056]Expected Outcomes
· A working Power BI dashboard that maps, analyses, and predicts crime patterns.
· Integration of external data (weather, demographics) for deeper insights
· A clean, structured crime dataset stored in SQL.
· Evaluation results comparing models and visual performance.
· A final report discussing results, ethics, and usability.

2. [bookmark: _Toc211808057]Section Two: Project Design.
2.1. [bookmark: _Toc211808058]Project Overview
[bookmark: _Toc211808059]This project will focus on analysing and visualising crime data to identify patterns, hotspots, and possible future risks. It will be a development-based project that combines database design, data analysis and visualisation. 

The system will be built around two main components:
1. Data System (MySQL or SQL Server) – to store and organise crime data including type, location, and date/time.
2. Power BI Dashboard – to create interactive reports and visualisations that show patterns, trends, and predictions.
To make the project more advanced, Python scripts will be integrated into Power BI to run predictive analysis, such as forecasting future crime trends or detecting patterns that are not visible in basic charts.
2.2. [bookmark: _Toc211808060]Data Collection Methods.  
The project will use open-source datasets from the following sources:
· UK Police Data Portal: for crime records including location, type and time.
· Office for National Statistics (ONS): for demographic data (population, income and area size).
· OpenWeatherMap API: for local weather data that might correlate with crime rates. 
These datasets will be cleaned, combined and loaded into the SQL database. The inclusion of demographic and weather data will make predictions more realistic and add new analytical depth.
2.3. [bookmark: _Toc211808061]Development Methods and Techniques.
· Database Design: Structured tables will be created in MySQL (or SQL Server) to store crime, demographic and weather data.
· ETL Process: Python or SQL scripts will be used to clean and prepare data before loading it into Power BI.
· Power BI Integration: Interactive dashboards will be built with maps, charts, and trend lines.
· Predictive Analysis: Python scripts will be used within Power BI to run algorithms like Random Forest or time-series forecasting to estimate future crime trends.
· Comparative Analysis: Results will be compared between different cities (e.g., Cardiff vs Swansea) to see regional differences.
2.4. [bookmark: _Toc211808062]Risk, Limitations and Ethical Issues.
· Data Accuracy: Public datasets might have missed or outdated records. This will be managed through validation and cleaning.
· Bias: Predictive models could reflect biased policing patterns. Results will be clearly explained and interpreted responsibly.
· Privacy: All data will be publicly available and anonymised; no personal or identifiable information will be used.
· Technical Constraints: Power BI’s Python integration has limits; only lightweight models will be used for efficiency
2.5. [bookmark: _Toc211808063]Data Analysis and Evaluation.
Evaluation will include both technical and user-based assessment:
· Prediction Accuracy: Using metrics such as precision, recall and F1-score.
· Visual Effectiveness: Reviewing how clearly Power BI dashboards present information.
· User Feedback: Gathering informal feedback from classmates or mentors on usability and clarity.

3. [bookmark: _Toc211808064]Section Three: Resources & Planning.

3.1.1. [bookmark: _Toc211808065]Resources Required

	Category
	Details 

	
Hardware
	A personal laptop or desktop with at least 8GB RAM and stable internet connection (for database hosting, Power BI processing, and Python model training).

	

Software
	Power BI Desktop: to design and visualise crime data dashboards and hotspot maps.
MySQL / SQL Server: for data storage, cleaning, and integration.
Python (with libraries like scikit-learn, pandas, and matplotlib):  for clustering and predictive modelling

	

Data Source
	UK Police Data Portal: for official UK crime records.
Kaggle Datasets: for testing and comparing model performance.
OpenWeather API or ONS Demographic Data: for external variables (e.g., weather, population).

	
Academic Resources
	Access to library databases such as IEEE Xplore, ScienceDirect, and SpringerLink for research on crime analytics, clustering, and predictive policing.



3.2. [bookmark: _Toc211808066]Project Timeline and Milestones
The project will be completed over approximately 18 weeks, following a structured timeline aligned with key deliverables and testing phases.
	Weeks 
	Phase
	Deliverables

	
Weeks 1 to 3
	
Project Planning & Literature Review
	Finalise proposal, gather references, and complete literature review on crime prediction models and visualisation tools.

	

Weeks 4–6
	
Data Collection & Database Design
	Collect open-source crime data, clean and import into SQL database (MySQL), and test connection with Power BI.


	
Weeks 7–9
	
Exploratory Data Analysis (EDA)
	Use Power BI and Python (pandas, matplotlib) to identify initial patterns and correlations.

	

Weeks 10–12
	

Machine Learning Model Development
	Implement clustering (DBSCAN/K-Means) and predictive model (Random Forest/XGBoost). Test model accuracy and visualize results.

	

Weeks 13–14
	

Dashboard Development
	Build an interactive Power BI dashboard showing hotspots, trends, and prediction outputs. Integrate external data (weather/demographics).

	
Weeks 15–16
	
Evaluation & Testing
	Conduct user testing (usability feedback) and evaluate model performance using metrics like F1-score and Silhouette Score.

	
Weeks 17–18
	
Report Writing & Final Submission
	Complete final report, including ethical considerations, discussion, and reflection.




3.3. [bookmark: _Toc211808067]Risk, Limitations & Ethical Considerations
· Data Limitations: Some police data may have missing fields or inconsistencies. The author will clean and validate data before analysis.
· Ethical concerns: Only anonymised public data will be used. The author will include a reflection on possible bias in predictive policing models.
· Technical risk: Potential compatibility issues between SQL and Power BI. The author will maintain data backups in CSV format to prevent data loss.
4. [bookmark: _Toc211808068]Conclusion 
This project will build a practical, low-cost system to help identify and predict crime patterns. By combining SQL, Python, and Power BI, it aims to turn raw data into clear, useful insights. The final dashboard will not only show past crime trends but also forecast future risks, helping improve safety and resource planning.
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