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[bookmark: _Toc211813442]Introduction
Criminal activity remains a prominent social issue within the UK, and the availability of open data has created opportunities for communities and policymakers to better understand local crime trends. However, raw datasets could be considered complex and inaccessible for much of the general public. Data visualisation can transform complex datasets into clear, interactive insights those trying to gather information for both personal and professional use.
This project aims to design and develop a crime data visualisation dashboard focused on three major UK cities (Birmingham, Manchester, and Sheffield) using publicly available datasets primarily from the UK Police API, however, other sources may also be used depending on availability. These UK cities were chosen as they have enough potential for useful data, however, more cities could be added dependent on the scope of the project. This system will be an open platform for people looking to explore crime hotspots, patterns, and temporal trends in an intuitive visual format.
This project can provide use for a wide amount of people, such as tourists, particular community groups, students or young professionals trying to find somewhere to live, the local government, and the general public.
This project aligns with the Applied Computing discipline as it involves data handling, database integration, software development, and visual analytics – which are key technical competencies within the world of computing.
[bookmark: _Toc211813443]Problem Statement
While crime data is information available to the general public, existing platforms often present static reports or complex datasets without meaningful visual context. Many users (citizens, students, and local councils) lack accessible tools to interactively explore crime data to identify patterns or to assess safety levels.
Therefore, there is a need for an interactive, user-friendly data visualisation tool that simplifies the exploration of local crime trends within a particular location.
[bookmark: _Toc211813444]Aim
To design and develop an interactive data visualisation web-based dashboard that presents crime data for several UK cities, enabling users to analyse crime distributions, trends and hotspots effectively.
[bookmark: _Toc211813445]Objectives
1. To collect and review open crime datasets from official UK police sources, focused on the cities of Manchester, Birmingham, and Sheffield.
2. To design and develop an interactive web-based dashboard using modern data visualisation libraries (likely to be Power BI due to familiarity).
3. To implement data filtering and mapping features that allow users to filter crime by type, area, and time period.
4. To evaluate the usability and effectiveness of the dashboard using user feedback and data accuracy checks.
[bookmark: _Toc211813446]Expected Outcomes
· A functional, interactive web dashboard visualising crime data (filterable by type, area, and date).
· A report documenting design, development, and evaluation.
· Source code and documentation for reproducibility.
[bookmark: _Toc211813447]Literature Review
The assessment of crime data has become a key component with regards to modern-day policing and community safety planning. Factoring in the increasing availability of open datasets from government sources, there is growing potential for the creation of a public-facing tool that helps to visualise complex crime statistics in an easy-to-read format. However, while the UK Police Open Data API and similar resources make this information accessible, raw datasets can often prove difficult for non-technical users to interpret [1]. Visualisation plays a crucial role in converting large, tabular datasets into meaningful, interactive insights that can support data-driven decision-making. This level of insight could have the potential to make a huge difference in people’s lives.
Geospatial analysis has long been recognised as an essential approach to interpreting crime distribution and temporal patterns. Spencer Chainey [2] states that mapping techniques can reveal hotspots of criminal activity, as well as the correlations between crime types and the characteristics of a particular area. Similarly, Kounadi and Leitner [3] note that spatial data visualisation allows the police and communities to monitor emerging patterns and develop crime prevention strategies. Despite this, most public tools, such as the official UK Police crime map, present only static or limited interactive features. These systems often restrict users to predefined reports or aggregated statistics, preventing deeper analysis or comparisons between time periods and regions.
Interactive dashboards have huge potential in the world of crime analytics. Imenso Software [4] highlights how tools such as Power BI can enable non-technical users to engage with data through data transformation, connectivity, and modelling. However, these platforms often rely on proprietary systems and licensing, which ultimately limits transparency and public accessibility [5]. Open-source frameworks, such as Python’s Plotly Dash, have emerged as alternatives for building web-based visualisation applications. Pol Marin [6] demonstrates that such technologies allow developers to integrate data processing within one single environment, thus supporting reproducibility and long-term sustainability.
From a human-computer interaction perspective, Page Laubheimer [7] observes that individuals rely on visual cues, such as charts and graphs, to interpret complex data. Effective visualisation therefore requires clarity, minimal cognitive load, and intuitive navigation. Poorly structured or cluttered interfaces can obscure key insights and discourage engagement. Consequently, user-centred design principles design principles are paramount to creating dashboards that communicate data effectively to diverse audiences.
While national-level crime analysis has been widely explored, fewer projects have focused on comparative or local-level interactive visualisations. Localised dashboards for individual UK cities – such as Birmingham, Manchester, and Sheffield – could provide residents, councils, and businesses with further comfort and more actionable insights into safety and crime trends. This project seeks to close this gap by creating a public, web-based dashboard that allows users to explore and compare crime data across multiple UK cities. By integrating open-source data with interactive mapping and filtering, this system will demonstrate how such a program can transform complex datasets into easy-to-access tools that allow for transparency, awareness, and informed decision-making.
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System Overview
The proposed system will be a web-based dashboard that visualises UK city crime data using interactive charts and maps. 
It will allow users to:
· Select a city or region (e.g. Manchester, Birmingham, Sheffield)
· Filter crimes by type (e.g. theft, criminal damage etc.)
· Choose a date range (e.g. monthly or annually)
· View outputs such as:
1. Line charts which display crime trends over a period of time.
2. Pie/bar charts that compare crime categories.
3. Heat maps or cluster maps which will display geographic hotspots.
[bookmark: _Toc211813449]Tools and Technologies
	Component
	Tool / Language

	Data Source
	Datapolice.uk (CSV or API)

	Data Processing
	Python (pandas, NumPy)

	Visualisation
	Power BI

	Database (Optional)
	SQLite or PostgreSQL

	Hosting
	Localhost (Flask/Dash Server) or GitHub Pages



[bookmark: _Toc211813450]Development Methods
This project will follow an Agile / Iterative approach:
1. Data Collection and Cleaning: Data will be extracted from the UK Police Open Data API. Missing values will be handled, and location data normalised.
2. Design and Prototyping: Mock ups of the dashboard interface will be created (likely through hand sketches but could be done through an online service such as Figma).
3. Implementation: Interactive maps and charts will be created. Data filtering will also be created to allow for easier usability.
4. Testing and Evaluation: Usability and performance tests will occur. Feedback will be collected via a small user group.
[bookmark: _Toc211813451]Data Collection
Data will be collected via the UK Police Open Data API, which provides monthly crime reports with anonymised coordinates, categories, and outcomes, which allows the data to be used in an ethical way. Only aggregated, public data will be used. No sensitive or personal data will be included.
[bookmark: _Toc211813452]Risks and Ethical Considerations
	Risk
	Mitigation

	Large dataset size
	Use smaller geographic areas or sampling

	Data gaps / inconsistency
	Validate with multiple months and datasets

	Ethical issues
	Only used anonymised data that’s available to the general public

	Time constraints
	Develop core dashboard first, followed by extra features dependent on time constraints


[bookmark: _Toc211813453]Evaluation
The evaluative process will include:
· Functionality testing (ensuring filters, maps, and charts work).
· Usability feedback from a few users (clarity, ease of use).
· Performance checks (response time, loading).
· Data accuracy verification (compare with raw CSV / API).
[bookmark: _Toc211813454]Resources and Planning
Resources Required:
· System with Python environment.
· Libraries such as pandas, Plotly, Dash, Folium, Requests.
· Access to open datasets (https://data.police.uk).
· Documentation tools (MS Word, GitHub, Visual Studio Code).
· Academic Access to journals for literature review.
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	Week
	Task
	Milestone

	1-2
	Background Research and Proposal Submission
	Project Proposal Completed

	3-4
	Data Collection and Cleaning
	Dataset Ready

	5-6
	Dashboard Design and Initial Implementation
	Prototype Dashboard

	7
	Add Interactivity and Testing
	Functional Dashboard

	8
	Evaluation and User Feedback
	Evaluation Complete

	9-10
	Final Report and Submission
	Final Project Submission



[bookmark: _Toc211813456]Summary
To summarise, this project will:
· Use real UK data (most authentic and ethical way of collecting this data).
· Apply core computing skills such as data processing, web development and visualisation.
· Deliver a working interactive dashboard that can be shown as part of a demonstration.
· Be achievable within the timeline working with a realistic scope.
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