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1 Project Description

In the past decades, eye-tracking has been a trending research topic for the studies of
human eye movement. It is considered as a technology used for acquiring data about
the visual attention of human looking at a visual scene. Eye behaviour is known to be
the process of the observation and recording of an object obtaining external information.
Specific interests such as fixation points and gaze pattern will be acquired by an eye-
tracking device. Eye-tracking has already embedded and being utilised in a wide range of
industry such as commercial industry may use eye-tracking technique to analyse the best
spot of an image or video for embedding advertisement. Other fascinating eye-tracking
studies like the analysis of medical imaging where is used to aid beginner doctors or
learners to spot the x-ray image effectively.

Prediction of human eye movement could be achieved by building salience model with the
aid of machine learning. Being able to predict human eye movement may contribute to
different area of study such as, develop a smarter algorithm for image compression that it
compress the pixel more on the side of less human visual attention focused on and remain
high image quality on the area user may pay more attention in order to solve the image
distortion problem, also same concept could also be applied to video compression[1].

This project focus on analysing human eye movement tendencies on different categories
such as gaming and sports of multimedia images mainly in two perspectives; observe
the relationship of human visual attention behaviour on looking at the same category of
images and distinguish the variation of human eye movement tendencies between different
levels of image distortion. Moreover, trying to build a salience model in order to train
the machine to predict human eye movement by the salience map. Eventually, evaluate
the effectiveness and accuracy of a machine predicting human eye movement.

2 Project Aims and Objectives

1. Visualise the dataset

• Visualise fixation points for each image by plotting the fixation points overlaid
on the origin picture

• Plot the gaze pattern of each picture for each individual participant or photo
category

2. Analysing human eye movement tendencies on different category of multimedia photos

• Gain understanding on how human react to different type of images, will they
have similar gaze pattern while looking at same type of image by comparing the
saccade amplitudes and orientation of the image

3. Analysing human eye movement tendencies on different level of distortion images

• Observe how the distortion level of an image may or may not affect a human visual
attention and gaze pattern to the image by comparing the saccade amplitudes
and orientation of the image

4. Classify pictures into category
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• Experience whether machine can classify the image label (category) given the
profile data (a set of saccade amplitudes and orientation tendencies) of the image

5. Predict human eye movement

• Build a salience model in order to generate a salience for the image and through
machine learning to predict the human eye movement and gaze pattern

3 Ethics

After the discussion with my supervisor about ethics consideration, we have confirmed
this project will not involve with any human participation nor directly or indirectly
acquire any data from human in anyway in which an ethical approval is not required for
this project. All the eye-tracking data that will be used in this project were provided and
acquired previously by my supervisor, no further data collection operation will be done
during the project.

4 Deliverables

At the end of the project, a final report would be presented with an exceptional summari-
sation of the analytical of the dataset and provide human eye movement prediction. The
result will conclude the relation of its main findings of human eye movement tendencies
on two different perspectives; 1) Similarity of gaze pattern of human eye movement on
the same category imaging. 2) Differentiation between gaze pattern and visual attention
of a human browsing into an image between different levels of distortion and its effects.
In addition, reflecting the effectiveness of a machine classifying image categories by its
image profile and human eye movement accuracy, follow by all the source code used for
the analysis, plotting and machine learning.

5 Work Plan

The following table presented the work plan for the project in a week to week basis, there
will be a total of 12 working weeks not including Easter recess. The Easter recess period
would be used as buffer weeks to catch up the progress in case it had been fallen behind
or delayed or for additional new content the I would willing to introduce to the project.

A regular meeting with supervisor has been scheduled on every Friday and the review
meeting will be scheduled on the weeks that had achieved a milestone.
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Week Progress / Milestone

Week 1
• Complete initial project plan

– Project description
– Project aims and objectives
– Work plan

• Research relative topic to the project

Milestone: Complete initial plan

Week 2
• Background and topics research
• Finalise technology used for the project

– Which programming language?
– Choice of libraries

Week 3
• Visualise the given dataset

– Plotting fixation potion on each picture
– Plotting gaze pattern on each picture

Milestone: Eye-tracking dataset visualisation

Deliverables: Source code for plotting the result and
overlaid images

Week 4
• Analysis human eye movement tendencies on different
categories images

– Calculate the saccade amplitudes and orientation
– Plot the result on a histogram and polar plots
– Observe and compare the result and report the find-

ings

Week 5
• Observe differences of human eye movement tendencies
between different level of image distortion

– Calculate the saccade amplitudes and orientation
– Plot the result on a histogram and polar plots
– Observe and compare the result and report the find-

ings

Milestone: Complete dataset visualisation

Deliverables: Conclusion on the affection of human eye
movement tendencies on different levels of
image distortion
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Week 6
• Report writing

– Starting a draft of the report
– Initiate report structure

Week 7 - 8
• Classify pictures categories using machine learning

– Feeding the machine with the calculation of saccade
amplitudes and orientation

– Letting the machine to learning and classify the im-
age by the visual attention profile

Milestone: Classify images to different category

Deliverables: Machine learning algorithm and conclusion
of the result

Week 9 - 11
• Predict human eye movement

– Building a salience model (maybe using the joint
salience with a combination of saccade amplitudes
and orientation)

– Train the machine using salience model to produce
a salience map for the image

– Predict the human eye movement using the salience
map and compare the result with the dataset

– Report the findings and evaluate the effectiveness
of the chosen salience model

Milestone: Completed all analysis and coding

Deliverables: Findings of prediction result

Week 12
• Review report and adding final touches

– Proof reading on the report
– Final touch to the report

Milestone: Completed final report

Deliverables: Final report with all the source code
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