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1 Introduction

The purpose of this document is to provide information about the steps involved in the
implementation of the research project - ’A Machine Learning based Eye Tracking Frame-
work to detect Zoom Fatigue’. The configuration manual describes the step-by-step de-
tails performed in the completion of the research. The research aims to determine to what
extent can the features from the eye tracker be used to predict zoom fatigue?. For the
implementation of this research, we have used five machine learning algorithms to detect
Zoom fatigue and compare the performance of these machine learning algorithms. Below
is the structure of this configuration manual describing the stages of implementation of
the project:

• Section 2 Hardware and Software Requirements: In this section, we will describe
the system configuration, tools, and technologies used in the research

• Section 3 Data Collection: In this section, we will discuss the steps involved in data
collection for this research.

• Section 4 Data Pre-processing: Under this section, we will discuss the implement-
ation, which includes, data preparation and storage, exploratory data analysis and
Data transformation, and implementation of different machine learning models

• Section 5 Implementation: Under this section, we will discuss the steps taken for
the implementation of the Machine Learning algorithm.

• Section 6 Conclusion: In this section, we will discuss the conclusion of the Config-
uration Manual

2 Hardware and Software Requirements

The detail of the system configuration used in the research is shown in 1.
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Operating System Windows 10 Home
Installed Memory (RAM) 8.0 GB
Processor Intel(R) Core(TM) i5-1035G1 CPU @ 1.00GHz 1.19 GHz

Table 1: System configuration

For implementation of the research, Python Programming Language has been used,
using Jupyter Notebook as IDE. The detail of libraries and programming languages used
for the research are mentioned below : - Python 3.8.5
- Jupyter Lab 3.0.14
- Pandas
- Numpy
- scikit learn
- os

3 Data Collection

In this section, we will discuss the steps involved in data collection for the research. An
experiment was conducted with thirty-one participants, consisting of 12 girls and 19 boys
with ages ranging between 22 to 35. In the experiment, the participants were asked to
wear an eye tracker device (as shown in fig.1) while watching an online lecture. The
movement of eyes and the stimulus of eyes towards the video was captured by the eye
tracker device. The participants were asked to respond to two sets of the questionnaire for
this experiment, where one set of the questionnaire contained questions regarding their
personality, age, SSS (Stanford Sleepiness Scale), KSS (Karolinska Sleepiness Scale), and
social cognition experiment. The second questionnaire consists of the response for the
summary test for the lecture video.

Figure 1: SMI Eye tracker glass

The data extracted from the questionnaire and eye tracker device for this research

3



are available in github - Questionnaire response 1. The data extracted from eye tracker
contains total of thirty-nine attributes. Figure 2 describes the list of attributes present
in the dataset.

Figure 2: Attributes in dataset collected from eye tracker device

4 Data Pre-processing

In this section we will discuss step by step process of data pre-processing for the research.

4.1 Data Preparation and Storage

The data was collected from two different excel files and merged to prepare the dataset
for the research. The data in file event stats v1.xlsx contains the data extracted from the

1https://github.com/anjuli22/Thesis_MS_19242581

4

https://github.com/anjuli22/Thesis_MS_19242581


eye tracker device, see fig. 3.

Figure 3: Data set containing data from eye tracker device

The data in file participants.xlsx contains the data extracted from the questionnaire,
see fig. 4.

Figure 4: Data set containing response from questionnaire

4.2 Data Transformation

In this section we will discuss the data transformation performed for the research. This
includes change in format, structure or logical interpretation of values.

The attributes extracted from eye tracker device had space in the name of columns
which was replaced by ’ ’, as shown in fig.5.

Figure 5: Replacing space with ’ ’ in event data column names

Similarly, the data extracted from the questionnaire, also had multiple special char-
acters in the column names, which was replaced by ’ ’, as shown in fig.6.
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Figure 6: Replacing special character with ’ ’ in participant data column names

The data from both the files were merged to create the final dataset, as shown in fig.7.

Figure 7: Merging data

For the research we have calculated PERCLOS, which is the percentage of the total
blink duration and total interval, see fig.8.

PERCLOS =
blink + CLOS

interval

Where CLOS is the time interval for the process of blinking of eyes, blink is the time
interval for blinking. Interval can be defined as the sum of time for blinking, fixation,
saccade and CLOS.

interval = blink + fixation + scaccade + CLOS

The dataset, contained some attributes in milliseconds, and some attributes in seconds.
So to equalise the granularity of these variables, we have transformed the variables with
milliseconds to seconds, see fig.9.
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Figure 8: Calculation of PERCLOS

Figure 9: Data Transformation

In the dataset the gender values are Man, Woman and Null. These values are trans-
formed into 0, 1 and 2 respectively as shown in fig.9.

4.3 Exploratory Data Analysis

The dataset for research consist of 54 columns, so there might be a possibility that some
of the variables in the dataset are correlated. This will impact the performance of the
machine learning algorithm, so we have plotted Pearson correlation matrix to check the
correlation between the variables, as shown in fig.11.

Figure 10: Independent and dependent variable
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Feature selection for this research is done after analysing the correlation matrix plot-
ted for the dataset. The details of the final dataset and independent and dependent
variables is shown in fig.10

Figure 11: Pearson Correlation Matrix

5 Implementation

The research was conducted with four experiment, in the first experiment the data extrac-
ted from eye tracker device was considered, in the second experiment the data extracted
from eye tracker device and calculated PERCLOS was considered, in the third experi-
ment the data extracted from eye tracker device and questionnaire was considered and
in the fourth experiment the data extracted from eye tracker device, questionnaire and
calculated PERCLOS was considered.

5.1 Experiment 1 : Implementation of data collected from eye
tracker device

In this experiment we have selected data extracted from eye tracker device. The data
Structure and scalar transform for experiment 1, shown in fig.12.
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Figure 12: Data Structure and Transform for Experiment 1

5.2 Experiment 2: Implementation of data collected from eye
tracker device and PERCLOS

In this experiment we have selected data extracted from eye tracker device and calculated
PERCLOS. The data Structure and scalar transform for experiment 2, shown in fig.13 .

Figure 13: Data Structure and Transform for Experiment 2

5.3 Experiment 3: Implementation of data collected from eye
tracker device and questionnaire

In this experiment we have selected data extracted from eye tracker device and the
response from the questionnaire. The data Structure and scalar transform for experiment
3, shown in fig.14.
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Figure 14: Data Structure and Transform for Experiment 3

5.4 Experiment 4: Implementation of data collected from eye
tracker device, PERCLOS and response from questionnaire

In this experiment we have selected data extracted from eye tracker device, the response
from the questionnaire and the calculated PERCLOS. The data Structure and scalar
transform for experiment 4, shown in fig.15 .

Figure 15: Data Structure and Transform for Experiment 4

5.5 SVM

SVM machine learning algorithm was implemented across all the experiment. The im-
plementation and confusion matrix of SVM for experiments in research is shown in fig.16
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Figure 16: SVM implementation and confusion matrix for Experiment

5.6 KNN

KNN machine learning algorithm was implemented across all the experiment. The im-
plementation and confusion matrix of KNN for experiments in research is shown in fig.17

Figure 17: KNN implementation and confusion matrix for Experiment

5.7 Logistic Regression

Logistic Regression algorithm was implemented across all the experiment. The imple-
mentation and confusion matrix of Logistic Regression for experiments in research is
shown in fig.18

Figure 18: Logistic Regression implementation and confusion matrix for Experiment

5.8 Decision Tree

Decision Tree algorithm was implemented across all the experiment. The implementation
and confusion matrix of Decision Tree for experiments in research is shown in fig.19

11



Figure 19: Decision Tree implementation and confusion matrix for Experiment

5.9 Ada-Boost

Ada-Boost algorithm was implemented across all the experiment. The implementation
and confusion matrix of Ada-Boost for experiments in research is shown in fig.20

Figure 20: Ada-Boost implementation and confusion matrix for Experiment

6 Conclusion

In conclusion, the information mentioned in this report, explains the complete step by
step implementation of the research. The report is divided into sections and has been
explained in detail and sequential form. The entire code has been published in the github
repository2.

2https://github.com/anjuli22/Thesis_MS_19242581
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