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[bookmark: _Toc148700416]1. Introduction
This proposal outlines the project idea, objectives, and completion process. It includes research on technologies, project design, data collection, and planning structure. The proposal also discusses tools for planning and development as the project progresses. [1].

[bookmark: _Toc148700417]2. Background to the Proposed Research
This literature review explores eye-tracking advancements, uses, and research findings, highlighting its contributions to fields like psychology, neuroscience, marketing, usability testing, and human-computer interaction. [2], [3].

Early 20th-century researchers like Edmund Huey developed eye-tracking technology, which gained prominence with Electrooculography (EOG) in the 1950s, enabling electronic capture of eye movements. [4].

Here are some significant topics and ground-breaking works in this area of study:
L. A, Yarbus. Produced a book on “Eye Movements and Vision.” This classic book laid the foundation for the study of eye movements and their relation to visual perception. The impact of Yarbus's research on eye movements was enormous following the translation of his book Eye Movements and Vision into English in 1967. [5], [6].
K, Rayner’s “Eye movements in reading and information processing: 20 years of research.” This article review places an abundance of focus on reading as a particular instance of cognitive processing. The properties of eye movements, the perceptual span, information integration between saccades, eye movement control, and individual variability are fundamental issues covered in relation to reading. [7], [8], [9].

One other researcher Kenneth Holmqvist published and edited numerous works. One of these included "The Handbook of Eyetracking Research and Applications" which features chapters on eye-tracking data analysis techniques, providing a broad overview of the field. Another book "Eye Tracking: A Comprehensive Guide to Methods and Measures" covers various aspects of eye tracking, including analysis techniques and their applications in different domains. [10].
To analyse further research, writer J.M, Henderson published a paper "Using Eye Movements as an Experimental Probe of Scene Perception" which is an influential paper that discusses the analysis of eye movements in the context of scene perception and visual attention. Another paper written by Henderson “Human gaze control during real-world scene perception.” discusses how people use eye movements to gather information from complex scenes. [11], [12], [13].

"Eye Tracking Methodology: Theory and Practice" is another book written by the author, Andrew Duchowski. In this comprehensive book, it covers various aspects of eye tracking, including data analysis techniques. It provides an excellent foundation for understanding eye-tracking research and examines a variety of intriguing and difficult applications in human factors, collaborative systems, virtual reality, marketing, and advertising, with a focus on video-based, corneal-reflection eye trackers. [14].

Journals and conference proceedings on the study of eye tracking are also widely available. The "Journal of Eye Movement Research," a scientific journal devoted to studying eye movements, and the "Eye Tracking Research & Applications Symposium (ETRA)," a conference that offers an environment for researchers to share their work in the area of eye tracking, are a few more sources I have chosen to include in my review of the literature. [15], [16].

Lastly, I would also like to include institutions, such as the and the Institute of Cognitive Neuroscience at University College London in this literature review. The included literacy should provide a strong foundation for understanding and carrying out eye tracking and eye tracking data analysis. [17], [18].

[bookmark: _Toc148700418]3. Aims & Objectives
The aims and objectives of this project utilizes eye-tracking data analysis to study psychology, human-computer interface, marketing, and usability studies, focusing on visual attention, cognitive functions, and user behaviour.

5 crucial steps will be incorporated into my aims and objectives to assist me in accomplishing my project:
1. Identify Gaze Patterns: Eye tracking data analysis can identify gaze patterns and fixations by measuring the most frequent areas of interest (AOIs), the order of gaze shifts, and the time spent on each AOI. [19].

2. Evaluate Visual Attention: Analyse visual attention to determine which components of a visual interface, such as a website or advertisement, capture users' attention the most. [20].

3. Correlate Eye Movements with User Behaviour: Examine eye movements' correlation with user behaviour, focusing on understanding eye tracking data's impact on actions and decisions, such as website clicks and visual stimuli reactions. [21].

4. Compare Across User Groups: Comparing eye tracking data across different user groups, such as age, gender, expertise, or language proficiency, can help identify variations in gaze behaviour and aid in designing and content targeting specific user segments. [22].

5. Optimize User Experience: The analysis of eye tracking data can be used to suggest improvements in user experience, such as design changes and enhanced visual communication. [23].

Along with determining the goals and objectives, I will also take the "MoSCoW" technique into consideration when constructing my project.  The MoSCoW method is a prioritization technique used in project management to divide tasks and requirements into four categories: Must, Should, Could, and Won't. 

[bookmark: _Toc148700419]4. Methodology

[bookmark: _Toc148700420]4.1 Research Methodology
The research methodology of an eye-tracking data analysis project's major objective is to learn more about how individuals visually perceive and respond to different stimuli, including pictures, videos, websites, advertising, and real-life objects. With the aid of eye-tracking technology, researchers can monitor and examine a person's eye movements and fixations while they see and interact with various visual materials. This is the overall aim of an eye-tracking data analysis project. [24].

[bookmark: _Toc148700421]4.1.1 Philosophy
Eye-gaze tracking is used in the eye-tracking data analysis philosophy to research problem-solving on standardised science tests, comprehend diagnostic interpretation in various medical specialities, and categorise attentional states. An array of infrared or near-infrared light sources and cameras that monitor the gaze behaviour of one or both eyes are used in the processing of eye-tracking data. The descriptive data on various eye movement traits like fixations, saccades, blinks, vergence, and pupil dilation make up the majority of the extracted eye tracking feature set. For the accuracy and precision of gaze location measurements, the quantitative evaluation of eye-tracking data quality is essential, and the positivism philosophy is used. [25].

[bookmark: _Toc148700422]4.1.2 Approach
For this particular undertaking, a mixed method that combines both deductive and inductive reasoning will be applied. Quantitative data will be gathered using deductive reasoning with a high sample size to enable generalisation. Inductive analysis, which includes data collecting, analysis, and theory development, is used to comprehend the significance of persons associated with events.



[bookmark: _Toc148700423]4.1.3 Strategies

4.1.3.1 Literature Review
Every research effort, especially one that analyses eye-tracking data, must include a literature review. Here are some explanations of why: Identifying research gaps. Selecting the best techniques. Choosing the proper metrics and tools. Realising the significance of images and learning from earlier research. [26].

4.1.3.2 Experiment
I have chosen this strategy as I will need to experiment with software and hardware to collect user data for eye-tracking data analysis. By conducting an experiment with users on a specific software, I am then able to collect useful data needed to develop my project.

4.1.3.3 Software Development
I have chosen this strategy as once I have collected my data from my experiment, I will then need to create software to organise, store and create purposeful data for the end goal of my project.

[bookmark: _Toc148700424]4.1.4 Risks & Limitations
Eye tracking data analysis does come with a number of risks and limitations, such as:
1. Data loss - Inability of the eye tracker to detect the pupil or corneal reflection. Corrupt data, storage faults and non-backed-up data. [27].

To avoid this, I will make sure to store and back up the data I obtain when completing my data collection in several places. Additionally, I'll make sure to gather this data in a setting that is reasonably conducive to functioning.

2. Hardware and software limitations - The capacity of the eye-tracking camera to record eye movements may be impacted by factors including contact lenses, spectacle glasses, pupil colour, and not all eyes can be tracked. [28].

I will conduct the collection of my data with a wide range of users who do not have any limitations to the hardware being used.

3. Cost - As a result of its high cost, eye-tracking equipment is less accessible to researchers, companies, and users with tight budgets. 

This does not have an effect on the collection of my data, as I will be using hardware, software, and the facilities of my educational institution. If my institution does not have these factors, I will use my educational project grant.

4. Privacy concerns

When conducting my research and collecting the necessary data, I will make sure that I have the right documentation to do this. This will include an ethical form and/or an authorised signature of the users.

5. Computational requirements
 
6. Human limitations - Prolonged use of eye tracking technology may cause eye fatigue, discomfort, or dryness. There is also a factor of any accessibility constraints, physical and/or mental limitations. [28].

I shall consider the human eye tracking limitations while I executing the data collecting. An eye tracker won't be used for an extended period by users. There will be no restrictions on the users chosen, thus there will be no problems gathering the required data.

7. Data processing and analysis - Eye tracking data processing and analysis can be challenging, especially in special populations and cultures. [29].
Addressing these challenges is essential to ensuring the reliability and generalizability of eye-tracking research and also when creating my own project.

[bookmark: _Toc148700425]4.1 5 Ethical Issues
Information obtained from the testing may present ethical problems for the study. The violation of any GDPR regulations could lead to additional ethical problems. Any information gathered that might be used to identify participants could raise ethical concerns. Name, age, sexual orientation, and gender are examples of these.
The morality of the project and/or its legality to the users are additional ethical considerations that could arise in a project.

[bookmark: _Toc148700426]4.1.6 Validity, Reliability & Generalisability
4.1.6.1 Validity
In order to create a fixation analysis tool for the Tobii 4C eyetracker, I will assess the veracity of the data gathered using specialised analysis tools like Excel and IGazeInteractionLibrary. These are appropriate in my opinion because the software allows you to use analysis techniques to verify the input data and the integrity of the proposed problem. This will then correlate with the end goal of my project.

4.1.6.2 Reliability
A different researcher may have a different way of conducting this project. This is because there are multiple different software and hardware available in this field. Therefore, another researcher may have different ways of collecting data, using different users as a data source, which this may produce different results. The end goal of the project is to collaborate different data sets to make the best user experiences.

4.1.6.3 Generalisability
There are many different situations where my results may apply to different fields. This is because there are multiple different areas, in which my data may be useful. These may include, psychology, neuroscience, marketing, usability testing, and human-computer interaction.

[bookmark: _Toc148700427]4.1.7 Data Evaluation Methods
4.1.7.1 Data Collection
I plan to collect raw quantitative data for my project. I plan to collect this data by experimenting on users within my educational institution. I plan to use a range of data sets to analyse and produce an outcome for my project. If I cannot collect enough data for my own use, I will use the latest data available from my field area.

4.1.7.2 Data Evaluation	
I will begin by gathering clean, accurate data while considering relevance in order to examine the data for an eye-tracking project. Assess calibration accuracy while ensuring quality control through data visualisation and statistics. I will define research questions, select the best measurements, then use specialised software to conduct my analysis. To analyse the data and show the results, I'll use statistical tests. Interpret the results in the context of the research, consider any constraints, and present the findings in a report. [30].

[bookmark: _Toc148700428]4.2 Development Methodology
 
[bookmark: _Toc148700429]4.2.1 Software Development Methodology OR Other Relevant Major Methodology

Behaviour-Driven Development (BDD), a software development methodology and practice that extends the ideas of Test-Driven Development (TDD), could be one appropriate approach that can be applied when developing my project. I chose this methodology because it can help verify that the analysis appropriately reflects the intended user behaviour and requirements when Behaviour-Driven Development (BDD) is applied to an eye-tracking data analysis project. 



[bookmark: _Toc148700430]4.2.2 (Optional) <Any Other Relevant Subsidiary Methodologies>

The ability to identify complex patterns and insights from eye-tracking data makes Deep Learning an effective methodology for the analysis of my project. Deep learning is particularly good at discovering intricate connections in eye-tracking data, such as identifying patterns associated with user attention, preferences, or cognitive processes. It could offer insightful information for a variety of uses, such as user experience design, psychological research, and human-computer interaction.

[bookmark: _Toc148700431]5 Resources and Planning

[bookmark: _Toc148700432]5.1 Hardware Resources
Tobii 4C eyetracker, Camera, Light sources, and basic computer facilities.
[bookmark: _Toc148700433]5.2 Software Resource
Microsoft Office, IGazeInteractionLibrary, Windows Library, Games Launcher, Specialist eye tracking software. All these software programs will be sourced from official websites.
[bookmark: _Toc148700434]5.3 (Optional) Information Resources
	N/A
[bookmark: _Toc148700435]5.4 (Optional) Human Resources
I will be requesting 5-10 colleagues to help me in collecting my data for my project. I will be contacting them via email and face-to-face conversation.

[bookmark: _Toc148700436]5.5 Project Plan
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1. Research Researching 28/09/23 | 06/04/23 | Microsoft Office,
relative Google, Semantics
information and Scholar, GeneAl's
project (ChatGT, Perplexity)
approaches.

Project Proposal 28/09/23 | 20/10/23

1.1 Project Planning | Planning and 28/09/23 | 09/01/24 | Microsoft Office,
timeframe of the Google, Semantics
project Scholar, GeneAl's

(ChatGT, Perplexity,
MindmapGenerator)

1.2 Design Creating the 24/10/23 | 24/04/24 | Microsoft Office,

environment Google, GeneAl's
(ChatGT, Perplexity,
MindmapGenerator),
Tobii and IGaze.

Interim Viva 20/10/23 [ 17/01/24

2. Literature Review | Reviewingthe | 28/09/23 | 24/04/24 | Microsoft Office,
literature relating Google, Semantics
to my field of Scholar, GeneAl's
study (ChatGT, Perplexity,

MindmapGenerator)
IEEE UWTSD Library

3. Testing Conducting tests | 09/01/24 | 06/02/24 | Microsoft Office,
on experiment Tobii and IGaze.
with participants

4.Data Collection | Collecting raw | 09/01/24 | 06/02/24 | Microsoft Office,
unformatted data Tobii and IGaze.

4.1 Data Analysis Critically 06/02/24 | 24/04/24 | Microsoft Office,
analysing the Tobii and IGaze.
data with
specialist
software

5. Implementation | Collecting results | 06/02/24 | 24/04/24 | Microsoft Office,
and literature for Google, Semantics
final project and Scholar, GeneAl's
report (ChatGT, Perplexity)

IEEE UWTSD Library

Final Report 20/10/23 | 24/04/24

Final Viva 24/04/24_| 01/05/24

Exhibition Materials 01/05/24 | 07/05/24





