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[bookmark: _Toc204022690]Common Abbreviations
	AR
	Augmented Reality

	OCR
	Optical Character Recognition

	mHealth
	Mobile Health

	UI
	User Interface

	UX
	User Experience

	FSA
	Food Standards Agency (UK)

	WHO
	World Health Organization

	TAM
	Technology Acceptance Model

	TPB
	Theory of Planned Behaviour

	TRA
	Theory of Reasoned Action

	App
	Application
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In today’s modern age, many people struggle with interpreting nutritional labels. Those with medical conditions such as diabetes, obesity or hypertension especially need to monitor their intake more carefully. For many, reading and understanding traditional nutrition labels can be challenging, especially for those in a hurry or while shopping for food. To combat this, the UK Food Standards Agency (FSA) has implemented a traffic light system on the front of food packaging to indicate when there are high amounts of fat, saturated fat, sugar, or salt. [1] However, this label is not a legal requirement, resulting in many products printing them using confusing methods, such as not being coloured or not including them at all, leaving a gap where a fit-all solution could be implemented. [2]
In 2025, 95% of Brits carry a smartphone [3]. While OCR and AR technology have been successfully paired in many mobile applications in the past, their potential to simplify and aid nutritional decision-making remains largely unexplored.
This study aims to explore these gaps by developing an AR-OCR mobile application that visually flags high, low, or medium nutrition levels and measures whether such an application can enhance users’ understanding of nutritional information and promote better food choices, particularly for individuals with diet-sensitive health conditions.
The aim of this application is not to create a new novel technology but rather to explore the existing relationship between OCR and AR systems in a novel way, shaping it to support mobile health applications and research more effectively and engagingly. The following sections will examine existing literature, identify current research gaps, and present the design and evaluation plan for this AR-OCR mobile health application.



[bookmark: _Toc204022693]Critical Literature Review
This study will draw on various theories and technologies, focusing on the intersection of health literacy, behavioural science, and mobile development. The goal is to explore how emerging technologies, such as Augmented Reality (AR) and Optical Character Recognition (OCR), can support public health interventions that aim to enhance nutritional decision-making.
The combination of AR and OCR in mobile technology in health applications has shown strong potential in bringing real change to individuals’ lives. This section will critically review the existing body of literature on these technologies within health, education, and nutrition contexts, particularly highlighting the methodologies used, their findings, and limitations and also evaluating the use of visual communication systems, such as the traffic light labelling scheme, and considering their roles in promoting healthier dietary choices.
In the UK, nutritional labelling is guided by the traffic light system, a colour-coded system printed on the front of packaging which signals the levels of Energy (kJ and kcal), Fat, Saturated fat, Sugars (total sugars) and Salt using intuitive colours: red (high), amber (medium), and green (low). This information is being written per 100g/100ml, per portion or both [1]. Research from the World Health Organisation and NHS guidelines suggests that such visual cues can significantly enhance consumer understanding, especially among individuals with poor health literacy [4] [5]. Studies have found that visual cues strongly influence perception and behaviour; these cues can reduce the need to read nutrition labels, making them ideal for in the moment food decisions [6] [7]. One study also found that participants ate up to 50% more of snacks labelled as low-fat than the same snacks without that label, which they concluded was due to the ‘health halo effect’ [8]. These same participants also underestimated calorie content by 20-25% when the food was labelled low-fat, although the actual calorie reduction was often not a lot; this is especially apparent for those who struggle to engage critically with standard nutritional labels [8]. For many, interpreting food labels can be a cognitively stressful experience, particularly for individuals with lower literacy skills or visual impairments [7]. By making visual nutritional cues more accurate and informative, beyond using misleading terms such as 'low-fat', there is real potential to improve consumers' dietary purchases. By using a live colour-coded AR feedback mobile application, there is an opportunity to correct these misinterpretations, supporting health understanding and behavioural change by providing immediate visual responses.
To combat the cognitive barriers users face with traditional food labelling, technologies like Augmented Reality offer a promising solution. AR has garnered significant attention over the years, particularly in healthcare and education, due to its ability to engage users, capture their attention, and make comprehension easier. AR’s strength lies in its ability to create immersive, visual, and interactive experiences, which aligns with cognitive theories suggesting that health information is effectively retained when presented through clear and engaging multifaceted visualisations, particularly when on mobile devices that support random access. A notable study from 2021 previously utilised AR to educate users about human cardiac anatomy. Users could interact with the model by rotating it, selecting individual chambers, and accessing descriptive audiovisual explanations of each part’s functions. These interactive elements not only engaged users more but also deepened their learning by integrating real-time audio, video links, and animated blood flow simulations. The application was developed using Unity and the Vuforia SDK, aiming to improve retention and prevent users from ignoring traditional health messaging by transforming it into a more intuitive and engaging format. This approach is particularly relevant to health literacy, where traditional health communication is often overlooked or misunderstood. In both healthcare and education, AR enhances user interaction and supports learning, making it a powerful tool for improving dietary education as well. [9]
Building on this, another study from 2023 introduced an AR-based mobile application that took a step further, recognising drug names in a real-world context and delivering interactive 3D visualisations of the medicines. The system would utilise a smartphone's camera, along with OCR and Natural Language Processing (NLP), to extract text from medicine labels and match it to a predefined drug database. When the application recognises a medicine, it would display a 3D model of the drug in the user's environment. Allowing the users to visualise not only the medication itself but also receive contextual information such as category and purpose. [10]
Both of these studies and applications highlight the capability of interactive, real-time engagement, but with a focus on aiding people for health purposes. By allowing users to point their device at a medicine and receive instant feedback, the application would eliminate the need to read the text-heavy labelling and make it easier to interpret. This is particularly helpful for patients with low health awareness, visual impairments, or language barriers, as the AR interface provides an accessible form of visual and spatial learning. Both studies prove the concept that health information is more likely to be retained when presented through interactive and context-rich visualisations, particularly in mobile formats.
While AR supports interactive visual learning, it often relies on supporting technologies, such as Optical Character Recognition, to extract and interpret real-world data. OCR converts printed or handwritten text into machine-readable data. Earlier OCR systems relied heavily on rule-based logic, but current approaches use machine learning algorithms, particularly deep learning, to handle diverse fonts, lighting conditions and cluttered backgrounds. This technology has been proven to support real-world scenes in mobile health contexts, demonstrating the ability to capture text accurately and quickly in applications. One study, in particular, from 2019 showed the practical effectiveness of OCR integrated within a mobile application for performing keyword searches in real-world, diverse, and cluttered scenes. This application leveraged mainstream APIs, such as Azure OCR and Google’s ML Kit, for robust text detection. After processing the image, they would then use a keyword matching algorithm based on a modified Levenshtein distance metric, comparing detected words with the user’s search term to improve accuracy and reduce minor keyword variations. [11]
Their findings highlighted the capability and accuracy of detecting text in real-time, as well as showcasing the challenges faced with various visual conditions. Varying lighting conditions, cluttered backgrounds, and different font styles proved not to limit the OCR abilities, but they did face challenges due to dynamic and uncontrolled settings. Despite its success, challenges such as text orientation, low contrast, partial occlusion and motion blur proved to degrade the OCR accuracy, limiting the reliability of the extracted information. [11]
Additionally, the computational demands of real-time OCR processing can impact responsiveness on resource-constrained devices. All of these challenges should be carefully addressed when extending the application of OCR into the dietary domain. It is crucial to optimise the OCR algorithms and integrate them with intuitive user interfaces to maximise the usability of the application and minimise the risk of errors, allowing users to access nutritional summaries from packaging which could easily be overlooked or misinterpreted. Although their study focuses on general information acquisition, the technology shows potential for application in health-related contexts. [11]
However, the design and development of a functional app is only part of the challenge; ensuring users adopt and change their behaviour requires more psychological insight. Behavioural change has been studied under various psychological models, providing a valuable lens for understanding user engagement. Firstly, the Technology Acceptance Model (TAM) suggests that perceived usefulness and ease of use predict a user’s intention to adopt new technologies. If something is perceived to be helpful and easy to use, there is a higher chance that the technology will be adopted. In the context of this study, TAM helps explain why an AR-OCR mobile application for interpreting food packaging might get adopted by users. If users perceive the app as making reading nutritional information easier and more intuitive, then they are more likely to adopt it consistently in the real world. By designing features that directly enhance these perceptions, the application aligns with TAM’s predictive model, making user adoption more likely, particularly among those with lower digital or health literacy. [12]
The Theory of Planned Behaviour (TPB) is another psychological model relevant to this study as it proposes that intention, shaped by attitudes, subjective norms and perceived behavioural control can predict behaviour. In this study, the AR-enhanced interface is expected to influence users’ attitudes toward food decisions by improving clarity and awareness. This theory was first introduced as an extension of the Theory of Reasoned Action to better understand situations in which individuals do not have full control over their behaviour, and is widely used in health psychology, particularly for research on technology adoption. [13]
The Theory of Reasoned Action (TRA), on the other hand, suggests that individuals form intentions based on their attitudes and perceived social norms, assuming they have control over their actions. The use of clear, real-time nutritional indicators may reinforce positive attitudes and intentions. This foundational behavioural theory aims to predict how individuals will base their intentions, assuming that people are rational decision-makers who consider the implications of their behaviour before engaging in it. It works by combining their attitude towards the behaviour, reflecting on their beliefs about outcomes and the desirability of those outcomes, with subjective norms, which refer to the perceived social pressure from others to perform or not perform the behaviour. So the stronger the intention, the more likely the behaviour will follow, assuming the person has actual control. However, TRA may not be realistic in terms of all health and accessibility contexts as not everyone will have control. TPB addresses this limitation by introducing the concept of perceived behavioural control, making it especially relevant in consideration of accessibility barriers or mental strain resulting from traditional labels. [14]
These are both important to the mobile application as the app will simplify and visualise complex nutritional data that can shape a user’s belief about food and foster a more positive attitude towards healthier eating. By making more nutritious choices easier and more understandable, the app is designed to increase the likelihood of the user's intention towards better dietary decisions.
Another model worth considering is the Fogg Behaviour Model. This is a psychological framework designed to explain how human behaviour is influenced and triggered, particularly when paired with technology. This theory suggests that three elements must be present simultaneously to effect a behavioural change. This is motivation, ability and prompt. In the applications context, users may desire to be healthier, using it as their motivation. Then, the app should simplify complexity, enhancing their ability to quickly and correctly interpret food labels by providing a clear visual queue in real-time using AR.  Lastly, by having a colour-coded traffic light system, it could prompt users to purchase or not purchase the product, serving as a behavioural nudge in the right direction. [15]
The last theory worth considering is the Technology Affordance theory. This refers to the actionable possibilities that a technology offers to its users, shaped by both the technology’s features and the user’s goals or context. Unlike models such as TAM, which focus purely on perceptions or intentions, affordance theory focuses on what users can do with a tool in practice, highlighting the functional interplay between users and system features. One study applied this theory to examine how specific technological affordances in mobile health applications influence consumers' ability to make safe food choices. Their findings identified four key affordances: interactivity, visibility, portability, and guidance, all of which significantly enhanced users’ ability to make safer food choices. Features like real-time scanning, visual risk alerts and simplified summaries enabled users to avoid unsafe or unhealthy items with greater confidence and reduced decision fatigue. These affordances allowed users to act on health information more effectively than with static labels or passive apps. In this study, integrating AR and OCR aims to replicate and extend these affordances by providing on the spot, accessible nutritional feedback, thereby guiding users' understanding and supporting safer, healthier food purchases. [16]
Collectively, these models will provide a strong foundation for understanding how an AR-OCR tool may influence users’ behaviour regarding their diet, thereby improving their understanding of nutritional intake and enabling more informed purchases in a clear and accessible manner. The notion of control is directly linked to accessibility, a critical consideration when developing mobile health tools, particularly for diverse populations.
While behavioural models, such as Fogg’s, highlight the need for clarity, simplicity, and effective prompts, many existing mobile health applications fall short of delivering accessible, immediate, and intuitive feedback for users. Popular mobile health applications, such as MyFitnessPal, Yuka, and FoodSwitch, have become widely used tools over the years for tracking food intake and assessing the healthiness of products. These apps typically rely on barcode scanning or user-inputted data to provide nutritional insights. However, they often lack real-time image recognition or AR visual overlays, which limits their immediacy and accessibility in-store. Furthermore, studies have found that existing mHealth apps frequently overlook accessibility for users with disabilities. For example, a recent accessibility-focused study highlighted gaps in the usability of mHealth applications for individuals with disabilities, particularly in contexts related to weight management and nutrition tracking. The study developed a systematic, replicable protocol for evaluating app accessibility and usability among individuals with visual, dexterity, and cognitive impairments. Through a mixed-methods analysis of three top-rated mHealth apps, the researchers found that users with visual impairments faced the most significant challenges, followed by those with dexterity impairments, while users with cognitive impairments reported greater tolerance despite experiencing a few issues. [17]
The main issues they found were insufficient screen reader support, unlabelled buttons, poor contrast, inaccessible data entry fields, and a lack of alternative input methods. These limitations not only reduce app effectiveness but also introduce a risk of widening health disparities by discouraging use among disabled populations. To combat these issues, authors have proposed design improvements aligned with established accessibility standards, such as integrating alternative text, providing consistent navigation cues, utilising high-contrast interfaces, and offering multimodal input options. This project aims to address these issues by incorporating principles of inclusive design. [17]
Accessibility is a crucial factor in the development of mobile health. It has been proven that people with visual or dexterity impairments often face barriers when using health apps, especially those who rely heavily on visual content or complex navigation. Health apps are becoming increasingly popular, but their accessibility is becoming less consistent. By integrating AR and OCR, there is potential to mitigate issues by enhancing readability, reducing the steps required for interactions, and utilising visual overlays designed to improve clarity. [17]
Another study evaluated the accessibility potential of a mobile application named Jooay, which was developed to enhance access to leisure programs for children with disabilities through a participatory design approach. However, sustained use and equitable access remain a challenge as they struggle to maintain engagement. This project will incorporate the lessons learnt in their study into the design, particularly by prioritising user-centred design, accessibility considerations and mechanisms to support sustained engagement over time. [18]
Another issue with existing applications, such as Yuka, is that their scoring systems for evaluating product healthiness rely heavily on a pre-existing product database. While this allows users to make quick assessments of items stored in the database, often in the form of colour-coded ratings or scores, it introduces limitations in real-time adaptability, especially when packaging or product formulas change and have not yet been updated in the app’s database. This static approach lacks the ability to provide dynamic, contextual visual feedback, which means that users must interpret the health information separately from the physical product, rather than having it overlaid directly on the item through a means like augmented reality in real-time. The lack of in-the-moment interactive cues can reduce its effectiveness in shaping long-term behavioural change. 
To conclude, this literature review highlights a significant opportunity: while existing nutritional apps offer valuable information, they often lack the immediate, visual clarity and behavioural alignment needed to drive real-time decision-making. By integrating AR and OCR with established behavioural models such as TAM, TPB and the Fogg Behavioural Model, this project aims to develop a mobile application that not only informs but actively influences users’ dietary choices. Furthermore, by addressing the accessibility gaps identified in current tools, the proposed solution prioritises inclusivity for users with impairments, reducing health disparities, especially for individuals with specific health needs or limited nutritional health understanding. These insights will directly inform the design and evaluation criteria of the prototype developed in this study.
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Despite growing interest in mobile health applications, a significant gap remains in integrating AR and OCR technologies to improve nutritional awareness and informed decision-making. In 2024 alone, mHealth apps were downloaded over 388 million times, reflecting the increasing global demand for digital health applications [19]. However, while several nutrition-focused mobile apps exist, such as MyFitnessPal and Yuka, they primarily rely on barcode scanning or manual data entry, which can be time-consuming, difficult to navigate, or inaccessible to all users, particularly those with low health literacy or various disabilities.
There is a strong lack of AR-OCR integration for real-time nutrition support research, particularly in the area of extracting and visually overlaying nutrition data from packaging in real-time. While studies have shown AR’s ability to increase engagement and comprehension in both health and education contexts, it has not been widely applied to the interpretation of food labels in everyday contexts, such as grocery shopping or meal preparation, leaving a technological gap in how dietary health information is delivered in decision-making scenarios.
This gap is significant given the role of diet in assisting with chronic health conditions such as diabetes, obesity or heart disease, conditions closely linked to excessive intake of salt, sugar and saturated fats. For individuals managing these health conditions, the ability to make quick and informed decisions is crucial. However, current food packaging can be challenging to interpret, especially for individuals with low nutritional knowledge or language barriers. Even the UK’s traffic light labelling system, while effective in theory, can be overlooked, misunderstood, or not even applied to packaging in various situations. This approach could support ease of access to health information for underserved populations, thereby overcoming the drawbacks inherent in current mHealth apps.
To summarise, the reason why this research is necessary is due to its topical alignment with the rise of digital health, AI, and AR technologies. Its novel application uses emerging tools in a practical everyday context, such as food shopping. It has the potential to be scalable and impactful, the opportunity to influence public health behaviours is great, as well as the chance to inform policy and guide users with its inclusive app design. Empowering users to make healthier food choices can play a preventive role in managing diet-related diseases, promoting a healthier lifestyle and aiding those in need. Addressing the unexplored intersection of nutrition, mobile AR-OCR technology and health accessibility, this study seeks to fill a crucial research gap. It offers an opportunity to demonstrate how technology can directly support public health targets, particularly for those most at risk with poor dietary health.
[bookmark: _Toc204022695]Research Context
The context in which this work will be mostly applied would be a grocery retail environment, where users often make spontaneous food purchasing decisions with limited time to interpret detailed nutritional labels. Despite the introduction of the UK’s traffic light labelling system, which categorises fat, sugar, and salt levels using a red, amber, and green indicator, studies show that many consumers still struggle to interpret this information quickly and correctly, particularly those with lower health literacy or visual impairments. [20]
According to the UK Food Standards Agency, any food item with more than 1.5g of salt per 100g is classified as “high” in salt [21]. Consistently exceeding this threshold will contribute to an increase in risk for stroke, heart disease and hypertension, which are very prevalent in the UK. The British Heart Foundation reports that around 28% of adults in England have high blood pressure, which is highly linked to excessive salt intake. [22]
For individuals managing health conditions, food choices have a significant influence on health outcomes; however, current mobile solutions offer limited support at the point of purchase.
The target audience for this study is individuals with specific dietary restrictions who require simplified, real-time feedback on nutritional content. The prototype will be deployed on smartphones equipped with AR capabilities, using their camera to extract and analyse nutrition label text.
An investigation into the best programming language and framework will be conducted, looking at a range of different services. Potential candidates consist of REACT native with AR camera plugins, connected to OpenAI’s API to utilise GPT4.0’s text recognition capabilities. Other technologies that could be considered include Google’s ML Kit, coupled with Java for Android. More information on the technology used will be explored during development, and after a concluded prototype is developed, insight will be shared on its creation.
When developing the application, accessibility should be at the forefront of the design process. Implementing inclusive design patterns early on significantly improves the user experience and enhances usability. These include adhering to the WCAG 2.1 AA standards, ensuring a minimum contrast ratio of 4.5:1 for standard text and 3:1 for larger text elements [23]. Additionally, the interface should avoid relying solely on colours, but also incorporate text labels, icons, shapes, or patterns to convey meaning, making it more straightforward for users with visual impairments or cognitive challenges. By integrating visual cues such as colours and patterns alongside minimal text, the interface can remain interpretable regardless of a user’s spoken language, promoting cross-cultural and multilingual accessibility [24]. Universal design principles should also be considered, ensuring usability for those with low vision, dyslexia or cognitive impairment [25]. The selected accessibility standards and design patterns will be defined and discussed before development, establishing clear goals for an inclusive and usable AR-OCR prototype.
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The primary aim of this study is to evaluate whether a mobile application that utilises Augmented Reality and Optical Character Recognition technologies can enhance users’ understanding of nutritional labels and support healthier dietary decisions. This is especially relevant for individuals managing diet-related health conditions, such as diabetes, heart disease, or hypertension, who often require more accessible and comprehensible nutritional information to manage their intake of key nutrients, including salt, sugar, and saturated fats.
The research will explore the idea that AR-enhanced, real-time feedback and simplified cues provided by the traffic light labelling will reduce cognitive load, improve understanding of nutritional intake, and influence behavioural intention and decision-making, drawing from behavioural change models such as the Theory of Planned Behaviour and the Fogg Behaviour Model.
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Objective 1 – Literature and Technology Review:
This project will critically analyse existing mobile health research and applications that focus on food nutrition and label scanning, including MyFitnessPal, Yuka, and other diet-related mobile applications.
Objective 2 – Technical Evaluation of AR and OCR
A comparison and evaluation of current AR frameworks will be conducted, studying their speed, accuracy, and mobile compatibility, particularly when reading nutritional labels under real-world conditions such as glare, difficult angles and font sizes.
Objective 3– Prototype Development
A functional mobile application will be designed and developed that can extract and interpret nutritional data using OCR and overlay this data through AR visual elements.
Objective 4 – Usability and impactfulness testing
To conduct usability testing and evaluate the impact of the AR-OCR app on users’ ability to interpret nutrition labels. Testing will involve qualitative interviews and quantitative surveys with members of the general public and with those with health conditions that require a careful diet.
Objective 5 – Behavioural and Feedback Analysis
To analyse user feedback and behavioural responses, mixed methods will be employed, including surveys, interviews, and interaction logs, to assess the app's effectiveness in influencing food choices and supporting informed dietary decisions. This will help determine how users perceive the usefulness and usability of the AR-OCR interface.
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This project aims to deliver a range of practical, technical, and academic outputs that demonstrate the feasibility of integrating AR and OCR technologies in mobile health applications for nutritional purposes, as well as their impact.
Firstly, a fully functional mobile application prototype will be developed, allowing users to scan food packaging using their smartphone's camera. This app should use OCR to extract nutritional information from standard food labels, apply AR overlays to display this information in a clear and accessible manner and lastly implement the UK traffic light system, as defined by the FSA, using red, amber and green to indicate high, medium and low levels of nutritional content.
Following this, a user study will be conducted to assess the usability of the application, measuring its intuitiveness, efficiency, and accessibility, particularly for individuals with dietary conditions or visual/ cognitive disabilities. Its perceived usefulness, drawn from the Technology Acceptance Model, will be used to evaluate whether users find the application beneficial for making dietary decisions. The user’s behavioural impact will also be assessed to determine if the application influences the user's ability to interpret food labels more accurately or make healthier food choices in the long term.
This project will then compile to produce a written report that will detail the technical aspects of developing the AR-OCR application. It will contain findings from the user evaluation, comparing the results to existing literature in nutrition and mobile health technologies. It is hoped that this will contribute to the broader academic discourse on digital health, particularly in enhancing health literacy. Future research and development will be discussed at the end, highlighting the possibilities of improving the mobile application and how more mobile health applications could integrate more accessible and more straightforward designs.
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Figure 1- Concept of potential app UI design in action
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Project Proposal and Literature Review (July)
· Conduct a critical review of existing research on AR-OCR application, mobile health interventions, accessibility, and nutritional labelling.
· Identify gaps in the current literature and refine research objectives.
· Theoretical framework and research context
App Development (August, September)
· Wireframing and UX/UI design for the AR-OCR application.
· Select appropriate development tools
· Start implementing core OCR and AR overlay functionality
· Complete app development with nutritional logic (colour code)
· Prepare a prototype for user testing
Data Collection (October)
· Recruit participants
· Conduct usability studies and surveys 
· Collect qualitative data on app performance, user satisfaction and behavioural impact
Writing and Editing (November, December)
· Analyse user data and evaluate against research objectives
· Draft dissertation report, including evaluation results and recommendations
· Review, revise and finalise work
· Prepare appendices (code, screenshots, user feedback, etc.)
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