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[bookmark: _Toc215185500]1.0 Abstract:

Traffic enforcement in the UK relies heavily on ANPR systems and speed cameras to detect violations instantly, yet motorists still receive Notices of Intended Prosecution (NIPs) through postal mail. This delay often causes missed deadlines and reduced confidence in enforcement processes. Existing digital services, such as MOT and tax reminders, remain fragmented and do not provide real-time offence communication.
This project develops the Traffic Infringement Reporting and Notification System (TIRNS), a mobile prototype designed to deliver instant offence notifications and support compliance tracking. The project initially planned to use Flutter and Firebase, but transitioned to Adalo due to time, compatibility, and backend integration limitations. The final prototype includes user authentication, offence lists using simulated data, compliance reminders, and admin management features.
Testing showed that TIRNS offers a clear and user-friendly interface and demonstrates strong potential for improving communication speed, transparency, and overall user experience within UK traffic enforcement systems.
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[bookmark: _Toc215185502]Chapter 1: 
[bookmark: _Toc215185503]2.0 Introduction: 

Traffic law enforcement is an important part of the United Kingdom’s transport system, helping to protect public safety and guide driver behaviour [1]. By checking that drivers follow the law, enforcement reduces accidents, lowers risks from unsafe driving, and supports responsible road use. It also helps keep national transport networks stable and predictable. In recent years, computing technologies such as automated number plate recognition (ANPR) [2], predictive analytics, and artificial intelligence have made enforcement more data-driven. These tools improve efficiency and accuracy but also raise concerns about privacy, fairness, and ethics in public governance. For this reason, traffic law enforcement provides a clear example of how computing, policy, and social well-being are closely linked.
The Notice of Intended Prosecution (NIP) is a statutory mechanism used in the United Kingdom to notify vehicle keepers of alleged traffic offences [3]. Although modern digital services exist for vehicle management, the issuing of NIPs continues to rely primarily on postal delivery [4]. This dependence on traditional communication methods often results in delays, missed correspondence, and administrative inefficiencies for both drivers and enforcement authorities. Such delays can cause stress, confusion, and in some cases, increased penalties when offenders remain unaware of the violation until receiving a physical notice day or weeks later.
Speeding continues to be a major contributing factor to traffic accidents. According to World Health Organization, Excessive speed is a key risk factor for crashes, increasing both crash risk and crash severity, Thus, effective enforcement of speed limits is critical for achieving and maintaining road safety [5].
While enforcement technologies such as automated cameras and ANPR systems have advanced significantly in the UK, the communication layer between enforcement agencies and drivers has not evolved at the same pace. As a result, the enforcement ecosystem remains fragmented, reactive, and largely dependent on slow, paper-based processes.
At the same time, the UK government offers a broad range of digital tools, such as online services for vehicle licensing and MOT reminders [6]. However, these services operate independently, and none provide a unified space for managing vehicle compliance or receiving real-time enforcement notifications. Systems like the DVSA MOT reminder service send SMS or email alerts only for MOT expiry and lack integration with tax, insurance, or penalty data, leaving vehicle owners dependent on multiple disconnected platforms for compliance management. Mobile government projects show that these systems can make services more efficient and increase user participation [7]. Countries such as Singapore and Estonia are often highlighted as examples of how real-time legal communication can be successfully implemented [8]. This gap in integration highlights the need for a comprehensive, mobile-first solution that centralises compliance tasks and delivers timely alerts.



[bookmark: _Toc215185504]2.1 Background:

Traffic enforcement in the UK uses advanced technologies such as ANPR and speed cameras to detect offences instantly, yet motorists are still notified through slow, paper-based NIPs. This delay often leads to missed deadlines, increased fines, and reduced trust in the system. Existing digital services like MOT reminders or tax checks operate separately and do not provide real-time offence alerts. There is no unified mobile platform that supports immediate notification and compliance monitoring. The TIRNS project aims to address this gap by delivering immediate digital alerts and an integrated compliance management platform.

[bookmark: _Toc215185505]2.1 Problem Statement:

This project addresses delays in notifying motorists of traffic offences, especially speeding violations. Reliance on postal delivery causes slow communication, leading to late responses, higher fines, administrative inefficiencies, and reduced trust in enforcement. Unexpected penalties, received without prior awareness of an offence, can cause significant stress for motorists.
This project was inspired by personal traffic violations, emphasising the need for a more efficient, stress-free traffic system. Inspiration for an app that alerts vehicle owners when their car is detected speeding or involved in an accident by innovative traffic systems emerged. Intelligent traffic monitoring systems help track speed limits, detect violations, and monitor suspicious vehicle behaviour on roads and highways [9]. The app promotes eco-friendly, paperless communication by sending secure digital notifications instead of physical letters. “The development of an environmentally friendly work culture certainly needs to be carried out at all levels of world society [10].” ​ 

The issue isn’t the fines, but the lack of immediate notification. Currently, motorists only know they’ve been caught speeding if stopped by police or when the Notice of Intended Prosecution (NIP) arrives by post, which can be frustrating [11]. 

The proposed system is a digital platform designed to enhance traffic law enforcement by facilitating the prompt issuance of Notices of Intended Prosecution (NIPs) through integration with government and transport authorities. It offers role-based access for motorists, enforcement agencies, and licensing authorities. The application allows private vehicle owners, rental companies, and fleet operators to scale their use efficiently, providing secure driver activity tracking, real-time incident reports, and streamlined NIP management. Future developments may encompass integration with in-vehicle systems for real-time compliance monitoring.


[bookmark: _Toc215185506]2.3 Aims & Objectives:
[bookmark: _Toc215185507]Aims:

This project aims to develop a secure, real-time mobile application, the Traffic Infringement Reporting and Notification System (TIRNS), that replaces traditional postal NIP delivery with instant digital notifications while providing comprehensive compliance management tools for motorists. The system will simulate integration with enforcement authorities, enabling immediate access to offence details, vehicle status reminders, and educational resources, thereby improving the efficiency of road law enforcement and enhancing public engagement with compliance processes.

[bookmark: _Toc215185508]Objectives:

To accomplish the project’s goal, key objectives are outlined to ensure a practical, focused, and timely system delivery within the academic schedule.

1. Analyse existing traffic enforcement systems, notification methods, and legal frameworks (e.g., GDPR, DVLA) to identify gaps and evaluate proposed solutions that can guide system design.
2. Develop a secure and user-friendly app prototype that provides penalty alerts, supports fine payments and appeals, and issues MOT and insurance reminders, thereby centralising road law compliance in one platform.
3. Deliver the complete app prototype within 12 weeks, incorporating core features such as NIP alerts, offence tracking, payments, dispute handling, and course booking. Effectiveness will be measured through testing, user feedback, and integration trials.
4. Advance sustainability by replacing paper-based correspondence with digital solutions that align with smart city and e-governance objectives.
5. Produce comprehensive documentation and maintenance guidelines to ensure adaptability, including future integration with vehicle manufacturers and smart traffic systems.
6. Apply a structured Software Development Life Cycle (SDLC), aiming for prototype completion by Week 10, testing by Week 12, and final submission at the end of the term.


[bookmark: _Toc215185509]2.4 Scope & Limitations:

This project aims to develop a prototype of TIRNS that showcases real-time alerts, vehicle compliance management, enforcement data simulation, and an accessible interface design. Due to legal and ethical restrictions, direct integration with DVLA or police systems is not possible; instead, the prototype will use simulated datasets and mocked API responses. User testing will also be limited to small groups and role-based scenarios. These constraints are recognised in the proposal and ensure that the project remains compliant with GDPR and ethical research standards.



[bookmark: _Toc215185510]2.5 Chapter Summary:
This chapter has introduced the background and motivation for developing a real-time traffic infringement notification system, outlined the aims and objectives, and established the scope and limitations of the project. The next chapter presents a detailed review of existing systems, enforcement technologies, and academic literature to contextualise the need for TIRNS.


[bookmark: _Toc215185511]Chapter 2: 
[bookmark: _Toc215185512]3.0 Literature Review:

The purpose of this literature review is to examine existing research, technologies, and systems relevant to digital traffic enforcement, real-time notifications, vehicle compliance management, and the emerging role of low-code/no-code platforms in public-sector digital innovation. This chapter is structured thematically to critically analyse gaps in current UK systems, with the findings supporting investment in technology-driven enforcement platforms such as the proposed Traffic Infringement Reporting and Notification System (TIRNS).
At the policy level, European and national authorities are pursuing casualty-reduction targets through technology. The European Court of Auditors’ 2024 report stresses the importance of speed control, camera enforcement, and intelligent transport systems for Vision Zero goals, while noting uneven implementation and fragmented data across member states [12]. In the UK, the Driver and Vehicle Standards Agency (DVSA) updated its Enforcement Sanctions Policy in 2025 to standardise the use of fixed penalties, prohibitions and follow-up sanctions, explicitly framing consistent enforcement as central to maintaining road safety and operator compliance [13]. The policies highlight that enforcement must combine technology with timely, proportionate, and clear communication, an area where TIRNS can provide significant benefit.


[bookmark: _Toc215185513]2.1 Automated traffic enforcement and road-safety policy:

Automated Enforcement Systems (AES) are central to modern traffic management, using tools such as speed and red-light cameras to improve compliance and reduce accidents while lessening reliance on frontline policing. According to Luca, Automated Enforcement Systems (AES) enhance traffic efficiency and lower violation rates by providing unbiased, evidence-based monitoring [14]. 

Recent work in traffic management emphasises a shift from manual policing towards Automated Enforcement Systems (AES) and Automated Traffic Enforcement Systems (ATES) as core components of “Safe System” road safety strategies. A 2025 systematic review finds that ATES reduces crashes and fatalities, but its effectiveness depends on design, transparency, and continuous monitoring [15]. The basic types of violations detected by ATES are shown in Figure 1 below.

 [image: ]
[bookmark: _Toc215185320]Figure 1: Types of Traffic Violations Detected by ATES.

Industry and practitioner sources indicate that automated traffic enforcement is shifting from pilot projects to mainstream use. A 2025 Police1 article notes the deployment of LiDAR-based scanning systems and AI-enabled ALPR to manage speed and red-light violations, particularly as traditional traffic stops decline due to resource and safety constraints [16]. An industry blog post published by Elovate (Modaxo Group) in 2025 on Europe’s automated traffic enforcement reports significant and sustained reductions in fatalities in countries like Sweden and Cyprus after widespread camera deployment, while emphasising the need for legal clarity, public engagement, and strong data-analytics systems [17].
Together, these sources support TIRNS’s focus on integrating with existing enforcement data (e.g. ANPR, camera events) while presenting violations to drivers through a more transparent, user-centred digital channel.


[bookmark: _Toc215185514]2.2 ANPR and smart-challan systems:

At the technical level, a core building block of TIRNS is reliable vehicle identification through ANPR/ALPR. While earlier studies focused on plate detection and OCR accuracy, recent work addresses full enforcement workflows. Niwankar et al. [18] propose a “Smart-Challan” system that integrates object detection with number-plate recognition to automatically generate electronic challans from transport office data. Crucially, they stress same-day digital delivery via email and SMS to overcome delays in paper-based processes, reinforcing the TIRNS vision of real-time infringement reporting. The study highlights plate variability, lighting, and noise as key challenges, reporting 80.8% accuracy and suggesting improvements via deeper neural models and refined camera setups.

Over 50 million vehicle reads are captured daily for enforcement, with the new NSAP boosting analytics and API integration [19]. However, the issues of plate cloning and “ghost plates” pose risks to system accuracy, leading to demands for tighter regulation [20]. This system primarily concentrates on back-end enforcement rather than direct, real-time communication with drivers [21].
TIRNS assumes integration with established ANPR and enforcement systems, directing its innovation toward notification, compliance, and user-experience functions that are insufficiently addressed in existing studies.



[bookmark: _Toc215185515]2.3 Intelligent Speed Assistance and driver-support technologies:

While AES and ANPR focus on detecting and sanctioning violations, newer in-vehicle technologies aim to prevent offences in the first place. Intelligent Speed Assistance (ISA) is a prime example: it combines map and sign data to warn or actively limit drivers when they exceed posted speed limits. A 2024 UK stakeholder study summarised that around three-quarters of surveyed road-safety practitioners support ISA deployment, although there is debate over whether systems should be advisory (warnings only) or intervening (automatic speed control). The study stresses that safety benefits depend not only on technical performance but also on driver acceptance and clear communication about how data is used [22]. 
Although TIRNS is not an in-vehicle ISA system, it complements the Safe System by providing near real-time post-event feedback. Unlike ISAs’ in-drive alerts, TIRNS delivers transparent, contextualised infringement notifications with educational guidance to support behaviour change beyond simple fines.




[bookmark: _Toc215185516]2.4 Digital notification, scams and trust in enforcement:

A key driver for TIRNS is enhancing the secure communication of infringements, as text and email channels are frequently exploited by scammers. In 2024, the DVSA [23] warned of fake parking-fine SMS messages that mimicked official notices and directed users to phishing sites.  The UK Traffic Penalty Tribunal warns of SMS scams around PCN payments, noting that neither local authorities nor the Tribunal request payment via unsolicited texts. While secure, current reliance on postal notices and council portals causes delays and fragmented user experiences. The TPT’s “Free, fair and fast appeals” platform shows the value of online dispute resolution, yet a gap remains in delivering clear, authenticated, real-time notifications at the point of infringement [24].

Niwankar et al. address timeliness through same-day email and SMS delivery [25], yet their design does not explicitly incorporate phishing resistance, centralised identity management, or a unified interface. In contrast, TIRNS is conceived as a single trusted mobile application, securely integrated with verified sources such as police and DVLA systems. By clearly distinguishing official in-app notifications from external emails or SMS, TIRNS directly responds to fraud-prevention and usability concerns highlighted in recent government advisories. 


[bookmark: _Toc215185517]2.5 No-code Mobile Development and Adalo:
From a software-engineering perspective, platform choice is critical for feasibility and alignment with practice. Recent literature highlights the rapid rise of no-code and low-code tools for prototyping and deploying mobile apps without traditional coding [26]. Adalo is a mobile-oriented platform offering drag‑and‑drop UI design and integrated data management, aimed at non‑technical users seeking rapid app delivery. Reviews of no‑ and low‑code tools highlight its strengths in building native iOS and Android applications through a visual interface, while noting constraints in advanced customisation and scalability of pricing. Adalo’s 2025 platform overview identifies features highly relevant to TIRNS, including free development tiers, template‑based scaffolding, integrated database backends, and streamlined publishing to web and app stores. These capabilities make Adalo particularly suitable for academic implementation, allowing researchers to prioritise requirements analysis, workflow design, and user experience over low‑level coding. The literature thus supports the methodological choice of Adalo as the primary environment for TIRNS, given compatibility and cost considerations [27].
Most no‑code research focuses on business apps, with little attention to regulated domains. TIRNS addresses this gap by testing Adalo for traffic enforcement, offering a case study on its security, scalability, and compliance potential.



[bookmark: _Toc215185518]2.6 Emerging Trends in Traffic Enforcement:
Technology is increasingly central to road safety. AI speed cameras are illustrated in Figure 2, sourced from This is Money [28].
 like Red Speed Sentoid and Jenoptik Vector SR detect multiple offences, with 2024 trials producing over 400,000 distracted driving convictions [29]. In London, 97% of speeding penalties come from cameras, though nearly half are cancelled, raising concerns as severe crashes persist on 20–30 mph roads [30]. Intelligent Speed Assistance (ISA), mandated in the EU from 2024, is also gaining traction in UK vehicles [31], while AI models such as YOLOv5 detect red‑light running and lane misuse [32]. TfL uses ANPR for congestion and ULEZ zones, but monthly statements and 2024 errors caused issues [33][34]. The DVSA MOT reminder service provides alerts before expiry yet lacks integration for tax, insurance, or penalties [35].
[image: A graphic of a car driving on a road
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[bookmark: _Toc215185321]Figure 2:  Example of an AI‑enabled traffic enforcement camera

[bookmark: _Toc215185519]2.6 Identified gaps and justification for TIRNS:

Across the reviewed literature, several gaps become evident:
[bookmark: _Toc215185520]Detection is well-covered; notification is not:
Research on AES/ATES largely emphasises detection accuracy, crash reduction, and policy frameworks, yet gives limited attention to the user-facing notification and interaction layer specifically how drivers are informed, the timeliness of communication, the channels used, and the explanatory context provided.
[bookmark: _Toc215185521]Digital enforcement communication is fragmented and vulnerable to scams:
Official advisories and tribunal guidance highlight phishing risks and fragmented digital processes for PCNs, but no unified, secure mobile interface has been proposed to support road users.
[bookmark: _Toc215185522]Smart-challan systems stop at email/SMS:
Existing smart-challan studies demonstrate same-day delivery through common channels, but fail to address identity management, scam resistance, or deeper multi-agency integration.
[bookmark: _Toc215185523]No-code enforcement solutions are under-explored:
Although platforms like Adalo are widely promoted for rapid app development, there is little published work assessing their suitability in safety-critical or regulatory contexts.
[bookmark: _Toc215185524]TIRNS Contribution:
TIRNS is designed to bridge these gaps by implementing a prototype in Adalo that integrates with existing enforcement and ANPR systems. It aims to deliver secure, timely, and user-friendly notifications while evaluating how such a system could enhance compliance, reduce confusion, and mitigate fraud. This literature review therefore establishes both the conceptual foundation and a clear justification for the project’s aims, scope, and methodology



[bookmark: _Toc215185525]Chapter 3: 
[bookmark: _Toc215185526]3.0 Methodology:

This chapter outlines the SDLC methodology used to develop TIRNS, including the transition from Flutter to Adalo, and covers requirements, design, technologies, data simulation, ethics, and testing. A project time line table and Gantt chart is in Appendix 1 and 2.
[bookmark: _Toc215185527]3.1 Research and Development Approach:
The project adopted the SDLC methodology for its structured, phase‑based workflow planning, analysis, design, development, testing, and evaluation as shown in Figure 3. This model was chosen for its clarity and suitability in academic software projects. Recent studies emphasise that SDLC models enhance predictability and streamline project planning under resource constraints [36].
The research used a qualitative approach to review literature, practice, and enforcement workflows, identifying delays, limited digital integration, and the need for real-time user-facing solutions.
[image: ]
[bookmark: _Toc215185322]Figure 3: Illustration of the Software Development Lifecycle (SDLC) (source: Salesforce [37]).


[bookmark: _Toc215185528]3.2 Requirements Gathering:

 System requirements were derived from three primary sources.
a. [bookmark: _Toc215185529]Literature and Policy Review:
Recent research on automated enforcement systems and ANPR highlights the importance of timely communication and accuracy in violation reporting. Studies on smart‑challan and ANPR‑based enforcement emphasise the role of digital delivery mechanisms for fines [38]. Government advisories on fraudulent parking fine text messages further underline the need for secure digital communication channels [39].


b. [bookmark: _Toc215185530]Analysis of Existing UK Systems
The project proposal identifies key limitations in current UK enforcement systems, including delayed postal NIPs, fragmented digital services, and the absence of a unified compliance or notification platform. These shortcomings directly informed the functional requirements of TIRNS, such as instant alerts, offence history logs, and compliance reminders.

c. [bookmark: _Toc215185531]User‑Focused Observations:
Scenario‑based evaluations and personal experiences refined user needs, highlighting simplicity, clarity, and trust as priorities. Stress caused by unexpected penalties and the lack of real‑time notifications reinforced the necessity of an accessible, mobile‑first system [40].



[bookmark: _Toc215185532]3.3 System Design:
System design encompassed the development of architecture, the modelling of workflows, and the prototyping of interfaces.

a. [bookmark: _Toc215185533]Architectural Design:
The project originally planned to use Flutter as the UI framework and Firebase as the backend. These choices aligned with academic evaluations demonstrating Flutter’s cross-platform efficiency and as illustrated in Figure 4 Firebase’s suitability as a backend-as-a-service (MBaaS) for mobile applications [41], [42]. 

[image: A diagram of a cloud computing platform

AI-generated content may be incorrect.]
[bookmark: _Toc215185323]Figure 4: Illustration of Mobile Backend as a Service (MBaaS) concept (source: Brininger [43]).

b. [bookmark: _Toc215185534]Workflow and Data Modelling
UML use-case diagram as shown in Figure 5, admin and user flows as shown in Figure 6 and 7, and data models were created to map:
[bookmark: _Toc215185535]User Use Cases:
Register
Login
View Dashboard
View Offences (mock data)
View Offence Details
Receive Offence Notifications
Receive Compliance Reminders
View Compliance Status
Update Profile
Log Out
[bookmark: _Toc215185536]Admin Use Cases:
Add Offence
Edit Offence
Delete Offence
Manage Users
This modelling followed standard system-design recommendations focusing on clarity and usability [44].

[image: ]
[bookmark: _Toc215185324]Figure 5: UML Use Case Diagram for the TIRNS Mobile Application
[image: A diagram of a login

AI-generated content may be incorrect.]
[bookmark: _Toc215185325]Figure 6: Admin Flowchart of the development of your TIRNS project
[image: A diagram of a flowchart

AI-generated content may be incorrect.]
[bookmark: _Toc215185326]Figure 7: User Flowchart of the development of your TIRNS project



c. [bookmark: _Toc215185537]User Interface (UI) Design.
Wireframes were developed in Moqups [45], guided by Nielsen’s UX principles that emphasise simplicity, intuitive navigation, and reduced cognitive load [46]. These designs later guided the layout of Adalo screens.





[bookmark: _Toc215185538]3.4 Development Methodology and Tool Transition:

a. [bookmark: _Toc215185539]Initial Plan: Flutter + Firebase
The project initially adopted Flutter for cross-platform UI and Firebase for backend services (real-time database, authentication, messaging, analytics), reflecting recommendations for scalable mobile architectures.

b. [bookmark: _Toc215185540]Challenges with Flutter + Firebase
Early development revealed issues: complex configuration, limited free-tier push notifications, restricted API access, and emulator performance constraints. Strict time constraints guided tool changes, requiring rapid design and reduced configuration to finish on time. These challenges align with findings that cross-platform frameworks often demand advanced skills and longer cycles in student projects [47].

c. [bookmark: _Toc215185541]Transition to Adalo:
To address these barriers, Adalo, a no‑code platform, was adopted for rapid prototyping, built-in databases, drag‑and‑drop UI, and simplified authentication. Literature highlights the efficiency of no-code tools in reducing development time and supporting academic prototyping [48] [49] [50].
d. [bookmark: _Toc215185542]Limitations of Adalo:
Constraints included limited API integration, reduced customisation, performance risks with large datasets, and reliance on hosted backends issues consistent with critiques of no-code architectures.


[bookmark: _Toc215185543]3.5 Data Simulation and Ethical Considerations:

a. [bookmark: _Toc215185544]Data Simulation:
Due to restrictions on live enforcement data, dummy data (e.g., speeding offences, MOT/tax expiries) were used, following best practices in enforcement prototypes.
b. [bookmark: _Toc215185545]Ethical and GDPR Compliance
No personal data was collected; fictional accounts and anonymisation ensured GDPR compliance and a clear distinction between simulated and real data.

[bookmark: _Toc215185546]3.6 Testing Strategy:
The system was evaluated through a multi-layered testing approach [51]. Functional testing verified navigation, button actions, and logic flows, while usability testing involved peer reviews to assess clarity, interface quality, and notification readability. Performance testing ensured efficient screen loading within Adalo, and scenario testing simulated offences to validate notification logic. Collectively, these methods align with established mobile app evaluation frameworks.


[bookmark: _Toc215185547]3.7 Chapter Summary:
The chosen methodology ensured systematic development of TIRNS through a structured SDLC process, comprehensive requirements analysis, and evidence-based tool selection. The transition from Flutter to Adalo was justified by technical constraints, project timelines, and industry-supported no-code advantages. This method enabled the creation of a functional prototype demonstrating the feasibility of real-time digital traffic infringement notification.




[bookmark: _Toc215185548]Chapter 4: 

[bookmark: _Toc215185549]4.0 IMPLEMENTATION & DEVELOPMENT:
This chapter presents the implementation of the Traffic Infringement Reporting and Notification System (TIRNS), detailing the development environment, database design, interface modelling, simulation processes, and key challenges. While the initial plan proposed Flutter with Firebase, the project transitioned to Adalo due to compatibility and resource constraints, enabling delivery of a functional prototype within the available timeframe.

[bookmark: _Toc215185550]4.1 Development Environment:

a. [bookmark: _Toc215185551]Transition to Adalo:
The development of the prototype was completed using Adalo, a no-code mobile application builder. All screen images and app features are provided in Appendix Sections 3-8. The development environment was selected after Flutter proved unsuitable within the project timeframe due to technical setup complexity and limited backend integration options under free tiers. Adalo provided a visual, component-driven interface, native database collections, built-in authentication, and automated workflows, allowing the system to be implemented efficiently while still meeting project objectives.

b. [bookmark: _Toc215185552]Project Structure in Adalo:
The TIRNS application was implemented with a clear structure to support user workflows and admin data management.
Screens:
Login and Registration for authentication as shown in Figure 8.
Dashboard for central navigation as shown in Figure 9.
Offence List and Offence Details for offence tracking as shown in Figure 10.
Compliance Status for MOT, tax, and insurance monitoring as shown in Figure 11.
The Notification and Alerts Screen is attached in Appendix 9.
Fine payments and Appeal screen is attached in Appendix 10 and 11.
Admin Management for administrative oversight
Collections (Databases):
Users: App login credentials and profile data
Offences: Contains mock offence records for testing
Compliance: Holds MOT, tax, and insurance details
Notifications: Simulates alerts and reminders
Vehicle: Maintains vehicle information and compliance status.
This architecture ensured seamless integration between user actions and the app’s underlying databases, enabling efficient and responsive functionality.
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[bookmark: _Toc215185327]Figure 8: login screens of the TIRNS mobile application, illustrating user registration, authentication, and personalised welcome interface
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[bookmark: _Toc215185328]Figure 9:Home screen of the TIRNS mobile application, displaying user profile and navigation options for vehicle management, offence tracking, and notifications
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[bookmark: _Toc215185329]Figure 10: Offence tracking screens in the TIRNS app showing violation details and user actions 
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[bookmark: _Toc215185330]Figure 11:Vehicle management interface of the TIRNS mobile application, showing user profile, vehicle list, and detailed compliance data including MOT, tax, and insurance expiry

[bookmark: _Toc215185553]4.2 Interface Design:
a. [bookmark: _Toc215185554]Screen Navigation:
The application employs a straightforward linear-to-hierarchical navigation structure. Users begin at the Login/Register screens, proceed to the Dashboard, and can then access specific modules such as the Offence List (with drill-down into Offence Details), the Compliance page, and the Profile Update section. This navigation model aligns with established mobile UX principles, prioritising clarity, simplicity, and predictability in user journeys [52].


b. [bookmark: _Toc215185555]Dashboard Interface
The Dashboard operates as the central hub of the TIRNS application, consolidating key functions into a single, accessible interface. Its design incorporates:
Notification Button: Provides real-time alerts and reminders, ensuring users are informed of newly generated offences or compliance updates.
Vehicle Compliance Button: Offers direct access to compliance information such as MOT, tax, and insurance status, enabling users to quickly verify vehicle legality.

Offence Detail Button: Allows users to navigate directly to offence records, with drill-down capability into specific offence details for clarity and transparency.
The interface applies a minimalistic design, offering essential features through clear labels to reduce complexity and cognitive load while ensuring ease of use as shown in Figure 12.

[image: ]
[bookmark: _Toc215185331]Figure 12: TIRNS dashboard with user profile and navigation buttons



[bookmark: _Toc215185556]4.3 Database & Logic Implementation
[bookmark: _Toc215185557]     a. Offence Simulation:
Since access to real enforcement data is restricted, the application relies on mock offences stored in the Offences collection. Each offence record contains:
Offence ID
Violation type
Location
Date/time
Status
Fine amount
Supporting notes

[bookmark: _Toc215185558]     b.  Notification Workflow
A simulated notification system was implemented using:
Conditional visibility
Dynamic fields
Preloaded notification records
Whenever a new mock offence is added, the system automatically updates the user’s dashboard with a notification indicator.

c. [bookmark: _Toc215185559]Compliance Tracking
The Compliance collection stores mock MOT, tax, and insurance dates. Simple logic is applied to:
Display whether each item is “Valid” or “Expired”
Provide reminders when expiry dates are approaching 
The records were utilised to dynamically generate mock up data and are documented in the Appendix 12-15.

[bookmark: _Toc215185560]4.4 Admin Features:
Admin screens were included to demonstrate how offences could be managed by authorities within a real system. Admins can:
Add new offence records
Edit existing offences
Delete offences
Assign offences to specific users
These features show scalability toward an actual enforcement back-office system



[bookmark: _Toc215185561]4.5 Challenges and Solutions:
The challenges and corresponding solutions are presented in Figure 13.
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[bookmark: _Toc215185332]Figure 13: Illustration of identified challenges and their solutions within the TIRNS prototype



[bookmark: _Toc215185562]4.6 Chapter Summary:
The Adalo implementation of TIRNS showed that no-code platforms can enable rapid prototyping of compliance and notification systems, integrating registration, offence tracking, reminders, and administrative functions within a user-friendly app. A working app link has been provided in the appendix 16.


[bookmark: _Toc215185563]Chapter 5: 

[bookmark: _Toc215185564]5.0 TESTING & EVALUATION:

Testing was carried out to assess the functionality, usability, and reliability of the prototype. The process involved functional tests, usability evaluation, scenario-based testing, and reflection against the project objectives [53].


[bookmark: _Toc215185565]5.1 Testing Approach:

a. [bookmark: _Toc215185566]Functional Testing
Testing confirmed that the core components of the system functioned as intended, including registration and login, screen navigation, offence data loading, offence detail display, notification visibility, and compliance status calculations. All features were validated through both desktop preview and mobile device testing.
b. [bookmark: _Toc215185567]Usability Testing:
Five voluntary testers assessed the system in terms of ease of understanding, interface layout, navigation clarity, readability of offence details, and the ability to locate compliance information. Feedback was collected informally through direct observation and brief comments.
c. [bookmark: _Toc215185568]Scenario-Based Testing
Simulated scenarios, including the assignment of new offences, expiry of compliance items, profile updates, and administrative actions such as adding or deleting offences, were used to validate the system’s logical workflows


[bookmark: _Toc215185569]5.2 Test Results Summary:
[bookmark: _Toc215185570]   a. Functional Test Results
All screens loaded as expected, offence lists were dynamically populated, compliance reminders displayed correctly, and administrative operations such as adding, editing, and deleting offences functioned properly. Notification badges updated as intended, and no major functional failures were identified during testing.

[bookmark: _Toc215185571]    b. Usability Findings
Testers provided positive feedback highlighting the simple interface, ease of navigation, and clear grouping of offence and compliance features. Minor suggestions included incorporating colour coding for overdue compliance, adding tooltips for first-time users, and enhancing the dashboard with icons or at‑a‑glance data.

[bookmark: _Toc215185572]   c. System Limitations Identified
The system’s limitations included the absence of real push notifications due to the Adalo free tier, slight performance slowdowns when loading long lists, and database constraints that may affect scalability. These weaknesses are inherent to no-code platforms rather than errors specific to the project.


[bookmark: _Toc215185573]5.3 Evaluation Against Objectives:

The TIRNS prototype successfully fulfils all initial objectives.
[image: ]
[bookmark: _Toc215185574]5.4 Overall Performance Evaluation:
The system performs effectively as a proof of concept.
While it is not a production-level app, it demonstrates how mobile-first enforcement communication can reduce delays, streamline information delivery, and simplify compliance tracking.

[bookmark: _Toc215185575]5.5 Chapter Summary:
TIRNS successfully passed functional and usability testing, with results indicating strong potential for further development. Limitations identified were mostly associated with the constraints of the no-code platform.



[bookmark: _Toc215185576]Chapter 6: 

[bookmark: _Toc215185577]6.0 CONCLUSION & RECOMMENDATIONS:
This chapter summarises the research outcomes, reflects on project achievements and limitations, and offers recommendations for future work.

[bookmark: _Toc215185578]6.1 Conclusion:
The Traffic Infringement Reporting and Notification System (TIRNS) was developed to address inefficiencies in how UK motorists receive traffic offence notifications and manage their compliance responsibilities. The existing reliance on postal communication leads to delays, confusion, and unnecessary penalty escalation. Through literature review, system analysis, and prototype development, this project demonstrated that a mobile-app approach can significantly improve clarity, convenience, and timeliness.
The final Adalo-built prototype delivers:
Instant digital offence alerts (simulated)
Clear offence details
Compliance reminders (MOT, tax, insurance)
User profile management
Admin controls for offence management
The project achieved all aims and objectives within the given timeframe.

[bookmark: _Toc215185579]6.2 Limitations:
Key limitations of the prototype include the absence of real API integration with DVLA or enforcement systems, reliance on simulated offence data, limited push notifications due to platform constraints, limited security features beyond Adalo defaults, and a small sample for usability testing.


[bookmark: _Toc215185580]6.3 Recommendations for Future Work:
[bookmark: _Toc215185581]   a. Technical Improvements:
Future enhancements could include integrating real‑time push notifications, establishing connections to enforcement APIs when legally accessible, improving scalability through Flutter or a custom-coded backend, and adding optional geolocation features to provide contextual information for offences
[bookmark: _Toc215185582]   b. User Experience Enhancements:
Future improvements could involve adding colour-coded compliance tracking to enhance clarity, incorporating educational content to guide users on actions following a penalty, and integrating payment and appeal options to streamline compliance management within the app.
[bookmark: _Toc215185583]   c. Operational/Policy Considerations
Future directions include exploring partnerships with DVLA, local councils, and police to strengthen integration, assessing GDPR compliance for handling real user data, and evaluating potential barriers to public trust and adoption to ensure effective implementation.

[bookmark: _Toc215185584]6.4 Final Statement:
The TIRNS prototype demonstrates that a no‑code platform can deliver a feasible, user‑friendly, and modern solution for traffic infringement communication. By streamlining processes such as offence tracking, compliance reminders, and notification management, the system reduces reliance on manual administration and helps ensure timely communication between authorities and users. With further development, TIRNS could integrate real enforcement APIs, enhance scalability, and incorporate features such as geolocation or payment options. These improvements would strengthen its potential to support road safety initiatives, minimise administrative delays, and provide a more accessible and efficient user experience across the UK.
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[bookmark: _Toc215185587]Appendix 1:

	Proposed TIRNS Development Timeline (6–9 Months with Key Milestones)

	Phase 1: Project Initiation (Weeks 1–2)
Defining the project topic, confirming scope, outlining aims and objectives, and reviewing initial requirements.

	Phase 2: Literature Review (Weeks 3–5)
Gathering and analysing academic sources, industry reports, and policy documents to understand existing systems and identify gaps.

	Phase 3: System Design (Weeks 6–8)
Developing UML diagrams, workflow models, data structures, and initial interface wireframes for the TIRNS application.

	Phase 4: Prototype Development in Adalo (Weeks 9–12)
Building all screens, linking database collections, implementing offence simulation, compliance features, notifications, and admin functions.

	Phase 5: Testing & Evaluation (Weeks 13–15)
Carrying out functional testing, usability evaluation, scenario-based testing, and identifying issues for refinement.

	Phase 6: Final Documentation & Submission (Weeks 16–18)
Writing the dissertation chapters, inserting diagrams and screenshots, final editing, and preparing the project for submission



[bookmark: _Toc215185588]Appendix 2:
Gantt chart outlining phased development and milestones for the TIRNS project over 6–9 months.
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https://previewer.adalo.com/12d1d2ae-d1a0-41fd-8f20-9f345246c461?target=818468a1bfad492599706dafa106d579&params=%7B%7D 
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