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STREAMING EYES 

1 Introduction 

Technology has enabled us to access, and give out, learning material easier and faster than ever before 

and in recent times streaming has been on the forefront of that revolution. Streaming while playing 

chess is becoming popular, but normally a streamer talks while playing to convey his or her thoughts 

and decisions. This leaves out experienced players that are not accustomed to speaking while playing. 

The player might also not be consciously fully aware of his or her thinking, what he or she pays 

attention to and what is being overlooked. Our project will attempt fix this problem by introducing a 

different method for the streamer to communicate his thoughts, and that’s through eye tracking.  

Another side benefit of introducing eye tracking into chess would be to the spectator side of the 

game. Eye tracking on both players in a match would allow spectators to see where on the board each 

player would be watching, introducing a fun new way of conveying information without any cost to the 

player. We will be developing upon an existing chess software, currently in development by Skákgreind. 

 

1.1 The Team 

The team consists of three computer science students: 

Róbert Ingi Jónsson, 

Sverrir Pálsson, 

Dmitri Antonov 

 

As well as Héðinn Steingrímsson from Skákgreind, product owner and creator of the SciChess chess 

training program. 

Other members of Skákgreind including Valgarður Ragnheiðar Ívarsson also provide 

assistance.  

 

Scrum Master 

In Scrum, a Scrum Master is appointed to make sure that the Scrum methodology is followed 

and is the one who books meetings and makes sure the team can work uninterrupted. The group 

decided to appoint Róbert Ingi Jónsson as Scrum Master. 
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2 Project description 

Skákgreind is currently developing a Unity based chess training program designed to teach you chess 

through various ways, such as chess puzzles and so on. The long term goal is also cognitive 

improvement through chess. Our project will consist of integrating eye tracking data into the Unity 

GUI, which will enable the streamer to screen capture his game and send the feed to a streaming 

platform such as Twitch/Youtube/etc. 

All of this will involve creating a connection to a database (PostgreSQL for example) where the 

data from the eye tracking system will be stored, before it’s sent to the game. We will also be improving 

the GUI already implemented in the game in an effort to make it more appealing for streaming and 

spectating. 

2.1 Tools 

The following table shows the tools that will be utilized by the group for the project. 

 

Table 1 

Name Purpose 

Unity Development platform 

PostgreSQL Database management system 

Eye tracker Eye tracker 

Trello Project management tool 

Github Version control 

Dropbox Online storage solution 

Slack Team communication software 

Balsamiq User interface mockups 

Skype Online meeting software 

Google Docs Documentation and hour logging 

Python Programming language 
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These tools will aid us with project development: 
 
Unity: The programming will be done using the Unity development environment, as the Chess 
program the project is based on was developed in Unity. 
Python: The programming language will be utilized to write scripts that send eye tracker data to and 
from the database. 
Tobii eye tracking: The physical hardware that tracks eye movement. 
PostgreSQL: Object-relational database system. We will utilize it to store eye tracker data 
Balsamiq: Program mockup development. Utilized for UI mockups and testing. 
 
These tools will aid with project organization: 
 
Trello: Project management software which we will utilize to manage our backlog and tasks. 
Github: This already stores current version of the software we will be building on, and will be utilized 
by us for version control and safe-keeping of the code.  
Google Docs: Will be used for burndown chart, hour logging, report writing etc. 
Dropbox: File storage and sharing over the cloud. 
 
These tools will aid us in communicating between the members of the group: 
 
Skype: As one of the group members is living in a different country, we will be using this popular 
VOIP software to hold regular team meetings. 
Slack: Most communications, however, are written and will mostly happen through this 
communication software, which allows easy sharing or code bits and small files. 

2.2 Code and Data Storage 

The team utilizes the Github development web service to store the project’s code as well as using it for 

revision and version control. A single repository was created for our part of the software and every 

member of the team has access to that repository. This will allow us to utilize a more strict protocol for 

changed to the code and make sure changes which may introduce errors or issues can be easily dealt 

with. A Dropbox folder was created to store any other miscellaneous items which may need to be 

shared with the team. 

2.3 Report writing and presentations 

The team utilizes G Suite for report writing. A single Google Docs document was created for the 

official project report, the online software allowing every member of the team to contribute and 

collaborate on the report writing section of the project. A Google Sheets was also utilized to keep track 

of man hours as well as using that information to visualize burndown charts and other statistical 

diagrams to help understand the type of work that was done as part of the project. 

 With these two parts of the report complete, it can then be exported and finalized using 

desktop software such as Pages (Mac), Microsoft Word (Windows) or LibreOffice (Linux). 
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3 Project Organization 

3.1 Methodology 

The group chose to utilize the Scrum framework, part of the Agile methodology for software 

development. As the first step in this approach the group generated user stories in order to dissect the 

project into single concrete actions a user of the chess program could take or to describe potential 

requirements they may have. Once complete and reviewed, these user stories were used to generate our 

product backlog, with each story categorized by overall importance and difficulty, and prioritized 

accordingly. 

User stories categorized with the letter ‘A’ are the most important, and are considered 

mandatory to the completion of the project. User stories categorized with the letter ‘B’ were not 

necessary requirements, but nevertheless important enough to consider implementation. Lastly, user 

stories categorized with the letter ‘C’ were not considered strictly necessary, but rather quality of life 

updates or desired features not critical to the actual working of the software. These would only be 

implement if time or resources allowed.  

To further document and evaluate the complexity and time-cost of each user story, each one 

was allocated a number of story points, which indicate the estimated arbitrary time units necessary for 

each story. User stories were allotted story points starting with the number 1 for the least necessary 

amount of time, and then 2 would mean double that and so on. As is tradition when using Scrum, only 

numbers that belong to the Fibonacci sequence are used when deciding story points. 

The standard length of sprints in Scrum is two weeks. The group decided to keep to that during 

the regular semester, with he first sprint (sprint zero) revolving around organization and preparation of 

the project ahead; generating the aforementioned users stories, as well as deciding a project role for 

each team member. Once each sprint is completed, the team will generate a release burndown chart 

based on the amount of time it took to finish each task and compare it to the estimates. 

Regular team meetings are an integral part of the Scrum methodology. At the start of each 

workday a so-called stand up meeting is held, where each member of the group quickly informs the 

others of what he did last workday, what he intends to do this workday and if there’s anything in his 

way of doing what he intends to do this workday. At the end of each sprint there is a performance 

review, where the group discusses the completed sprint with the following questions in mind: What 

went well? What could’ve been done better? What will we do to improve next sprint? 

Following the retrospective, the burndown chart and sprint backlog are updated and the next 

sprint planned in according to last week’s performance and output. 

3.1.1 Sprints 

During the regular semester each sprint is going to be two weeks long. When the regular semester ends 

with the exam period, there will be a three week time period with no classes, where we will change the 

sprint length to a single week, as the team intends to put a significantly larger amount of time into the 

project during this time. 
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3.1.2 Standup meetings 

At the beginning of each work period, the team starts with a quick meeting over Skype. The purpose of 

these meetings is to take quick stock of the status of the current tasks being worked on. This is done 

with a focus on three questions that each member must answer. These are the following:  

• What did I do last workday? 

• What do I want to accomplish today? 

• Is there, if anything, hindering me from accomplishing what I want to accomplish today? 

This gives the entire team a quick look into the status of the project and allows each member to ask for 

help or assistance in the case that it becomes necessary. Should certain, real or potential, critical issues 

pop up, this can allow the team to decide to re-prioritize or take other potential actions if they become 

necessary. 

3.1.3 Performance review and retrospectives 

At the end of each sprint, a performance review meeting or “retrospective” is held. This meeting has 

the objective of reviewing the performance of each sprint. The team reviews the total amount of work 

and which tasks and user stories were completed. In the case that certain planned user stories or tasks 

were not completed, or took much more time than anticipated, then this was also the purview of these 

meetings. 

 An important aspect of this discussion is the burndown chart mentioned above, where the 

resolved story points are compared to the total that was planned. This information is then utilized to 

update the sprint backlog as needed. Overall, these meetings aim to find the strengths and weaknesses 

of the team and allow it to plan future sprints accordingly.  

3.2 Schedules 

As previously mentioned, the team holds two week sprints during the regular school semester. 

With a team consisting of three members, and each member working 12 hours per week during these 

sprints, the projected total man hours per week the group will have available to work on the project 

will be 36 hours per week. See table 2 below for the weekly schedule of the regular semester. 

Once the regular semester ends and after the exam period, there will be a three week period 

normally put aside for group project courses. For students working on their thesis projects, ourselves 

included, have no other school obligations during this time and can thus spend a significantly larger 

amount of time on the project. With each member of the team working an average 8 hours a day, the 

whole group can put in 360 man hours of work for the project. The schedule generally does not take 

weekends into account, but they could also be utilized if this becomes necessary. See table 3 below for 

the weekly schedule of the 3-week period. 
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3.2.1 Regular semester 

Table 2 

  Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

8:00               

9:00   
Stand-up 
meeting 

          

10:00               

11:00               

12:00               

13:00       
Stand-up 
meeting 

      

14:00               

15:00               

16:00               

17:00               

 

3.2.2 Three week season 

Table 3 

  Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

8:00               

9:00 Stand-up Stand-up Stand-up Stand-up Stand-up     

10:00               

11:00               

12:00               

13:00               

14:00               

15:00               

16:00               

17:00               
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3.3 Hour logging 

To keep hour logging as simple as possible, a single Google Sheet spreadsheet was created to keep 

track of each member’s hour contribution to the project. Each member will be responsible to keep 

track of his hours spent on the project and to log them into the spreadsheet.  There are four different 

types of hour logging categories:  

 

Administration 

Meetings, planning and general administrative tasks. 

Report 

Working on the report. Includes researching, and report writing. 

Programming 

Working on the project itself. Writing code, creating databases, etc. Anything that involves creating a 

piece of software. Also includes testing. 

Designing 

Time spent designing the UX/UI and various other things. 
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4 Risk analysis 

This is just a start of some of the problems we might encounter.  And when the problems that we 

didn’t expect arrive, we will add them to this list for further reference 

Scaling from 1 to 10 in all categories. 

 

Table 4 

# Probability Impact Multiplier Risks 
Preventative 

measures 
In case of failure Responsibility 

1 8 6 48 
Lack of 
knowledge in 
Unity 

Group gains 
knowledge on how to 
use it by 
research.  Looks for 
help from outside the 
group 

Scrapping the 
reliance on Unity and 
find an alternate 

Individual 
responsibility 

2 10 3 30 

A-Demands 
not completed 
within 
timeframe 

Structure demands 
clearly before project 
start and order by 
importance 

Reorganize the 
timetable 

Robert (as 
Scrum master) 

3 8 4 32 
Work going 
more slowly 
than expected 

Put in the necessary 
time to plan the project 
and all the necessary 
tasks, as well as 
prioritize them 

Invest more time into 
the assignment if 
MVP is at risk 

Róbert 

Event Log for Risk 3   Issue Action Result   

November 25th   

We were 
behind with 
getting our 
server running 
because 
hardware 
issues 

Talked to project owner 
who talked to 
employees 

Use the data locally to 
begin with until the 
server is up 

Róbert 

November 27th   
Server was up 
and running 
late 

Managed to setup the 
server and get it up 
and running 

Tested server 
functionality, 
connectivity and 
read/writing of data 
onto SQL database 

Róbert 

4 6 8 48 
Not gaining 
access to the 
eye-tracker 

Plan office hours with 
Skakgreind in order to 
always have access to 
the eye tracker 

In case of complete 
eye tracker failure or 
damage, speak to 
project 
owner/instructor 
about altering the 
scope of the project 

Sverrir 

Event Log for 4   Issue Action Result   

October   

Delay in 
getting access 
to eyetrackers 
related to 
delay in office 
space 
availability 

Once Skákgreind 
offices were available, 
we got access to the 
eyetrackers 

While some versions 
of the eye tracker did 
not work as intended, 
we did get different 
versions working. 

  



STREAMING EYES 

5 4 8 32 

Problems with 
retrieving data 
from the eye 
tracker 

Make sure to 
understand the correct 
way to retrieve data 
and test it during the 
setup process 

Find out which issues 
persist and if fixing 
them is not plausible, 
then have consider 
keeping to a simpler 
scope (this may come 
up with gathering data 
from multiple players, 
for instance) 

Dmitri 

Event Log for 5   Issue Action Result   

November 15th   

We found out 
the eye-
tracking 
glasses were 
not capable of 
giving live data 

Switched to using the 
tobii eye-tracker 4c 
which can produce live 
data 

We have 3 to our 
disposal so if one of 
them fails we have 2 
lef 

Sverrir 

6 6 6 36 

Issues with 
capturing eye 
tracking data 
into the new 
PostgreSQL 
database 

Make sure database 
design is correct and 
test it throughout the 
process 

Consider an 
alternative solution or 
configuration to make 
this possible 

Sverrir 

7 9 4 36 

Issues with 
sending eye 
tracking data 
to database 
which causes 
issues with live 
play and/or 
streaming 

Make sure of correct 
connection 
implementation via 
testing 

In the case of 
unreasonable 
slowdown or issues, 
meet with project 
manager about the 
possibility of limiting 
the scope of the 
livestreaming to a 
testing stage, 
benchmark or 
alternative solution 

Dmitri 

8 7 3 21 

Incapable of 
visualizing the 
eye tracker on 
a streaming 
platform 

Plan this feature 
accordingly, and start 
with simple version 
such as heat map or 
cluster analysis 

If livestreaming this 
becomes implausible, 
then consider 
lowering the scope to 
a post-game analysis 
available to players 

Dmitri 

9 4 5 20 
Computer 
breaks down 

Intent is to have 
everything available 
through common tools 
and backed up on the 
cloud 

In case of 
catastrophic failure of 
personal computers, 
we will see about 
gaining access to 
alternatives (within 
reason) 

Individual 
responsibility 

Event Log for 9   Issue Action Result   

September 15th   
Dmitri’s 
computer got 
blue screen 

Restored his computer 
Similar actions are 
required 

Dmitri 
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November   

Eyetracker 
only works 
with windows 
which Sverrir 
and Róbert 
neither had 

Sverrir switched 
operating systems 
while Róbert switched 
computers 

Problem resolved Sverrir, Róbert 

10 3 9 27 
Somebody 
gets sick for a 
long time 

This is a remote 
assignment so it is 
possible to work from 
home, and students 
can catch up as 
needed 

If student is sick for a 
long time then there 
may be need to 
rethink the project 
scope with the project 
manager 

Individual 
responsibility 

11 9 3 27 
Assignments 
in other 
classes 

Organization of 
work/school/life is the 
responsiblity of every 
student and that they 
complete their part 

Team meeting(s) to 
decide re-
organization of time 
management/effort 

Róbert (as the 
Scrum Master) 

Event Log for 11   Issue Action Result   

November 14-20th   
Dmitri and 
Sverrir had 
exam in TSAM 

Róbert worked extra 
during that time while 
they studied 

  Sverrir, Dmitri 

12 5 7 35 

Distance 
between group 
members 
becomes a 
problem 

Daily meetings through 
Skype/Slack and stay 
in communication, as 
long as everyone does 
their part, it should not 
be an issue 

If a member does not 
check in with the 
team for a 
while.  Then a 
meeting with 
instructor may be 
necessary 

Dmitri 

13 2 2 4 
Team has no 
access to 
workspace 

2 potential work spaces 
are provided, both at 
the university and 
skákgreind 

Revert to home 
offices and work 
remotely or meet up 
at school 

Skákgreind 
and RU campus 

Event Log for 13   Issue Action Result   

August-October   

Did not have 
any access to 
workspace 
until 30. 
november 

Got an office at Innovit 
for our disposal until 
end of assignment 

Problem resolved Skákgreind 

14 8 6 48 
Product owner 
not available 

Find alternative contact 
in case of this 
happening beforehand 
- Valgarður and 
Kristján from 
Skákgreind 

Meet with instructor 
about claiming 
ownership of the 
project ourselves 

Group + 
Skákgreind 

Event Log for 14   Issue Action Result   
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26th-30th November   

He had a 
surgery and 
was 
unavailable for 
a week 

Null 
No other member was 
available to replace 
him during this time 

Group 

15 5 7 35 

Getting the 
project to work 
in realtime 
becomes an 
issue, despite 
the individual 
components 
functioning 

Plan and test 
accordingly throughout, 
to find potential leaks 
and problems in 
individual processes 
(eye tracker to 
database? database to 
streaming platform?) 
and solve 

In case of all 
processes failing for 
this, then consider 
with project 
manager/instructor 
which part to focus on 
as an MVP and 
create alternative 
solutions for other 
non-working parts or 
give them new 
functions 

Group 
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5 User Groups 

Below are the User Groups for our Project. 

 
Table 5 

User group Background Usage Context Purpose 

A player who 
streams 

Computer knowledge: 
Good/Average While playing a game of 

chess and streaming to a 
streaming platform 

Technical context: 
Computer/laptop 

Entertaining or 
informing an 
audience of others 
who like to play or 
watch chess. Chess knowledge: Good 

Real life context: From home 
or studio 

A person 
watching a 
player 
streaming his 
game 

Computer knowledge: Any 
While on a streaming 
platform and watching a 
player stream his chess 
game 

Technical context: Internet 
connected device capable of 
watching a video live stream 

Watching a 
streamer play a 
chess game for 
entertainment or 
learning purposes. Chess knowledge: Any 

 Real life context: Any 
location with a good enough 
internet connection 

A chess 
player using 
the program 

Computer knowledge: 
Average 

While using the chess 
program 

Technical context: A 
computer/laptop capable 

Recalling and 
studying a past 
game to see his 
own/another 
player’s eye 
movement during a 
game 

Chess knowledge: Any 
Real life context: At home or 
at a studio. 
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6 Testing 

Testing is usually a very important part of programming in general, allowing for catching of potential 
errors as well as simply seeing if the program is working as expected. Unity allows the developer to test 
things as he programs them.  This allows the programmer to be certain that the appropriate parts of 
the application is running as it should.  

The type of programming that we did during this assignment could have been tested but there 
are several reasons for the choice not to do so. 

1. We had to finish other tasks first and that stretched longer than it should have. 
2. The project we were building on didn’t have a single test in its codebase. 
3. The project manager didn’t specify any need for testing. 
4. Unit tests are usually not done in unity projects. 

We are not satisfied at not having found the time to at least have some tests in our codebase. 
But this is something that we will just have to work on in the next assignment each of us gets assigned. 
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7 Manual 

 
This is a quick manual on how to use the chess game from Skákgreind with the added functionalities 
that were added in with this project. Since we were building on top of software a lot of the manual on 
how to set the project up is already on github. 

There are a few things that you will need to have, including the Tobii eye-tracker 4C and the 
software that comes with it. Purchasing the Tobii eye-tracker 4C can be done through Tobii’s website 
at this link: https://tobiigaming.com/product/tobii-eye-tracker-4c/  

After you have had the eye-tracker sent to your location you can look at this video to get 
started https://www.youtube.com/watch?v=XdkZie6trfc . Essentially all you need to do it: 
 

• Attach the metal plate that comes in the box under your screen 
• Place the eye-tracker on top of it, it uses magnets to stay in place  
• Plug it in to the usb drive off the computer 
• Go to this website https://tobiigaming.com/getstarted/  
• Download the Tobii Eye Tracking Core Software and follow the installation instruction 
• Run the unity project and you should see a dot that follows you movement in game 
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8 User Stories 

Below are the User Stories for our project. Generated with the assistance of Héðinn, Skákgreind’s 

owner. The possible story points are 1,2,3,5,8 and 13, part of the Fibonacci sequence. 

 
Table 6 

# Actor Story Story Points Priority 

0 As a product owner 
I want the report to have 

a project description 
chapter 

 13 A 

1 As a product owner 
I want the report to have 

a work organization 
chapter 

 13 A 

2 As a product owner 
I want the report to have 

a risk assessment chapter 
 13 A 

3 As a product owner 
I want the report to have 

a description of user 
groups 

 8 A 

4 As a product owner 
I want the report to have 

user stories 
 13 A 

5 As a product owner 
I want the report to have 

a Project History chapter 
 13 A 

6 As a user 

I want to be able to 
stream chess games with 
eye tracking through a 
streaming service such as 
Twitch, to give others 
insight into my thought 
process 

 13 A 

7 As a viewer 

I want to be able to see 
where the a streamer’s 
attention is focused during 
a chess match at any time, 
in order to learn where to 
keep my attention in my 
own play 

 13 A 

8 As a streamer 

I want to see where I am 
watching the chess board 
as I play and I want my 
users to be able to see it 
as well 

 13 A 

9 As a viewer 

I want to be able to see 
the changes to pupil 
dilation of a streamer to 
their emotional state of a 
player during a match 

 8 B 

10 As a viewer 

watching a chess match, 
I want to be able to 
compare what either chess 
player is paying attention 
to on the chess board, to 
compare and contrast 

 13 B 

11 As a streamer 

I want to be able to see 
an overview of my 
eyetracking data after a 
match 

 8 B 
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12 
As either a streamer 

or a viewer 

I want to be able to find 
(recorded) chess games 
that match certain 
eyetracking data to find the 
games that match that 
particular playing style or 
match type/strategy 

 8 B 

13 As a streamer 

I want to be able to turn 
the live eyetracking on and 
off again to focus more on 
the chess game or for a 
quick view of the 
eyetracking data available 
so far 

 5 B 

14 As a streamer 

I want to be able to save 
the eyetracked chess 
game as an image, to use 
as an overlay on my 
streaming service 

 5 B 

15 As a streamer/user 

I want to be able to 
watch replays of the chess 
game I played and the 
eyetracking overlay in the 
Unity interface 

 13 B 

16 As a streamer/user 

I want to see where I 
was looking at the chess 
board at what time during 
the chess game. 

 13 B 

17 As a data analyst 

I want to visualize the 
eyetracking data overlay 
separated into two 
different colors gain insight 
into what each player in 
thinking during a specific 
chess position or situation 

 8 B 

18 As a streamer 

I want my eyetracking 
data (and the eyetracking 
data of an opponent that 
uses eyetracking) to be 
saved to a database for 
later review 

 5 C 

19 As a streamer 

I want to be able to 
connect to the database 
and view an the 
eyetracking data of the 
chess game, to see where 
my focus lies during a 
match 

 5 C 

20 As a data analyst 

I want to get eyetracking 
data from one or both 
players that use 
eyetrackers during a chess 
game and unique data to 
them for data analysis and 
research 

 8 C 

21 As a data analyst 

I want to be able to 
pinpoint available chess 
moves based on the 
position of the board the 
players are focusing on 
and possibly guess the 
most likely next move to 
be taken 

 8 C 
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9 Project Planning 

Below are our projected sprint schedule dates. 

 
Table 7 

Sprint ID Began Finished Description 

0 26.08 7.09 
Team formed, project prepared, reporting 
and general organization 

1 10.09 21.09 
Work on the report and go over major 
chapters of the project 

2 24.09 5.10 
Work on the report and members study 
the Skákgreind’s code 

3 8.10 19.10 
More report work and the beginning 
stages of programming 

4 22.10 2.11 Prototyping 

5 5.11 16.11 
Improving prototypes and real data 
programming 

6 19.11 23.11 
Server management and UI 
improvements 

7 26.11 30.11 Server connectivtity and database 

8 3.12 7.12 
Preparation for final meeting and review 
of last tasks 

9 10.12 14.12 Finalizing project and report 
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10 Design 

 
When it came to visual design, there were two main components we focused on during the project, the 
database tables and how we should visualize the eye-tracking data in the unity project.  We will take a 
look at these two designs and how the initial design differed from the outcome. 

For visualizing the heatmap there were two main concepts in mind:  Copying the board object 
and using colors to represent how much focus is on each square. And secondly draw lines between the 
x and y coordinate points. The first option was implement, with the sheer volume of data available for 
this visualization very high, meaning it could be well utilized. Due to time constraints, and the fact that 
it probably wouldn’t be very aesthetically pleasing, we skipped the latter option altogether. 

 
 
Figure 1 shows the dataflow concept 

between player playing chess to database and the 
screen. The player playing chess with the eye 
tracker is on the left, and as he plays, data is sent 
to the database (on the right, in blue) while also 
being sent to the actual chess program for live 
visualization (below, in green). 

 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 2 shows the database 

concept design of the tables in 
PostgreSQL which store the 
relevant eye tracking data. The 
design had gone through several 
iterations, fine tuning the 
requirements, but came down to 
two tables which help keep track of 
the moves and the game itself, 
while splitting the eye tracking 
coordinates into two separate tables 
for each player. 

 
 
 
 
 
 
 

Figure 1 

Figure 2 
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Figure 3 shows the final version of the 

heatmap.  In the initial design we just drew it 
up on a tablet at the office so no designs exist 
of that.  It uses the data from the eye tracker to 
identify where on the screen the player is 
looking and colors in with an increasingly 
darker color where the player looks for 
longer.  We used a minimized copy of the 

board that was already in place when we started this assignment. 
 
 
Figure 4 shows the cursor where the player is 

looking at the actual game board.  This is used to verify 
the data in our heatmap. Both of these features can also 
be disabled by a push of a radio button that is located 
left of the game board. 

 
 
 
 

 
 

 
Figure 5 shows the cursors of two different players on the same 

game board.  This is made possible by a python server that gets the data 
from two different data sources.  It receives data from each of the players 
and stores it in a PostgreSQL database. 

 

 
 

  

Figure 3 

Figure 4 

Figure 5 
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11 Project Progress 

11.1 Sprint 0 

11.1.1 Theme 

The theme of the sprint was organization and initial group meetings. Each member of the now formed 

team contacted Héðinn, owner of Skákgreind, individually about interest in doing a project for 

Skákgreind and Héðinn arranged a meeting at Reykjavik University. 

There, the two initial members of the team met for the first time and decided upon a project 

with Héðinn, centered around collaboration with Skákgreind and use of eye tracking software for 

chess. Later in the week, the third member of the team (Dmitri) joined the project. 

After further meetings, the frameworks and organizational tools of the projects were decided, 

and the group started working on the report. 

11.1.2 Burndown and hours 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 

Figure 7 
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11.1.3 Retrospective 

Due to school and work obligations, not enough time was spent writing the report and it was decided 

the prolong this initial sprint. In retrospect the team should’ve carved out more time for the report. 

 

Table 8.1.3-1 displays the stories completed this sprint and each story is broken down to tasks with est. 

time to finish and actual time to finish. 

 
Table 8 

id actor story priority finished 

0 as a product owner 
I want the report to have a project 
description chapter 

A yes 

 task performed by est. hrs. act. hrs. 

 collaborate on text everyone 21 25 

 format text Róbert 1 2 

id actor story priority finished 

1 as a product owner 
I want the report to have a work 
organization chapter 

A yes 

  task performed by est. hrs. act. hrs. 

  collaborate on text everyone 21 25 

  format text Róbert 1 2 
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11.2  Sprint 1 

11.2.1 Theme 

Report writing and risk assessment were the main objectives of this sprint. 

The team held meetings with Héðinn and discussed the risks of the project and possible preemptive 

and after-the-fact solutions to those risks. 

11.2.2 Burndown and hours 

  

Figure 9 

Figure 8 
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11.2.3 Retrospective 

Even though the team put in more hours during this sprint compared to the previous one, it was still 

less than the team would’ve liked. The put this to getting used to the software and setup that they 

would be using, as there were questions with installation and options that needed to be discussed and 

solved. The Risk Assessment also took more effort and time than predicted, as their initial version of it 

was not quite up to task. 

 
Table 9 

id actor story priority finished 

2 as a product owner 
I want the report to have a risk 
assessment chapter 

A no 

 task performed by est. hrs. act. hrs. 
 determine risks everyone 12 20 

 determine preventive 
measures 

everyone 6 10 

 determine failure 
solutions 

everyone 6 6 

a assign risk responsibilities everyone 3 3 

  format text Róbert 1 1 

  collaborate on text everyone 21 25 

  format text Róbert 1 2 
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11.3 Sprint 2 

11.3.1 Theme 

The theme of this sprint were frameworks, user stories and user groups. The team began setting up 

frameworks and tools needed for the project. NDAs were signed and the source code was distributed 

to team members through GitHub. The team began generating user stories and groups and meeting 

with Héðinn for input. The stories and groups would then be modified based on Héðinn’s input. This 

process was then to be reiterated until the team and Héðinn were satisfied with the user stories and 

groups. 

11.3.2 Burndown and hours 

  

Figure 10 

Figure 11 
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11.3.3 Retrospective 

A significant amount of time was spent fixing the Risk Assessment chapter during this sprint, based on 

feedback received from meeting with the project committee. New risks were added, priorities were 

changed and we took into account the need to logging risk events as they happen during the project. 

Determining user groups and writing the project history chapter of the report went well, but 

determining the user stories took more time than anticipated. This was in part due to having trouble 

nailing down the requirements that Skákgreind felt were critical to the project versus features that were 

simply there for aesthetic or quality-of-life reasons. 

Reading and understanding the source code took longer time than expected as well, as most of 

it was undocumented. 

 
Table 10 

id actor story priority finished 

3 as a product owner 
I want the report to have a 
description of user groups 

A yes 

  task performed by est. hrs. act. hrs. 

  determine user groups everyone 9 3 

  set up user groups Sverrir 1 1 

  format text Róbert 1 1 

id actor story priority finished 

4 as a product owner 
I want the report to have user 
stories 

A yes 

  task performed by est. hrs. act. hrs. 

  create user stories everyone 20 25 

  revise user stories everyone 10 15 

  set up user stories Dmitri 1 1 

  format text Róbert 1 1 

id actor story priority finished 

5 as a product owner 
I want the report to have a 
Project History chapter 

A yes 

  task performed by est. hrs. act. hrs. 

  collaborate on text everyone 6 4 

  
create graphs/charts Róbert 6 5 

  format text Róbert 1 1 
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11.4 Sprint 3 

11.4.1 Theme 

The theme of this sprint was prototyping. The team were to begin working on a prototype for showing 

the eye-tracking on screen and a prototype for storing the eye-tracking data on a database. 

Further researching and reading the source code. Afterwards the group began coding and 

tinkering with the source code. A rough prototype displaying eye-tracker on screen was developed 

using mock eye tracking data. The mock data was created using a python script. Dmitri began setting 

up and working on the database, which hosts the eye tracking data. 

11.4.2 Burndown and hours 

 

Figure 13 

Figure 12 
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11.4.3 Retrospective 

As the team hadn’t gained access to the eye-tracker owned by Skákgreind yet, a python script was 

developed to generate mock-data. Both the python script and displaying what the python script 

generated on screen, took considerably more time than anticipated. Most of the time spent 

understanding the undocumented source code, and researching the Unity framework. However, the 

results were good and the team successfully created a prototype of eye-tracking. 

 
Table 11 

id actor story priority finished 

6 as a user 

I want to be able to stream chess games 
with eye tracking through a streaming 
service such as Twitch, to give others 
insight into my thought process 

A yes 

  task performed by est. hrs. act. hrs. 

  
confirm game works with an 
observer software (fx. OBS) 

Sverrir 1 1 

i

d 
actor story priority finished 

8 as a streamer 
I want to see where I am watching the 
chess board as I play and I want my users 
to be able to see it as well 

A no 

  task performed by est. hrs. act. hrs. 

  

develop a Python script that 
produces mock eye tracking 
data 

Róbert 9 33 

  
create a image representation of 
the eye tracking data 

Sverrir 3 15 

  
import image to all Unity Game 
scenes 

Sverrir 3 3 

  
move image according to mock 
eye tracking data 

Róbert 6 19 

  set up user stories Dmitri 1 1 

  format text Róbert 1 1 

id actor story priority finished 

5 as a product owner 
I want the report to have a Project History 
chapter 

A yes 

  task performed by est. hrs. act. hrs. 

  collaborate on text everyone 6 4 

  create graphs/charts Róbert 6 5 

  format text Róbert 1 1 
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11.5 Sprint 4 

11.5.1 Theme 

The team gained access to the work-office of Skákgreind as well as the eye-tracker itself. This sprint 

was dedicated to prototyping the heat map and further designing the database tables.  

11.5.2 Burndown and hours 

  

Figure 14 
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11.5.3 Retrospective 

Setting up the work-office took a bit of time. It had been unused and the team had to move offices 

within the start-up company facility. The heatmap prototype took a bit more time than anticipated but 

came out well. The initial work for the database was done as well. While the table below shows the 

database work as part of one user story, the databases are a necessary requirement for many of the 

User Stories. 

 

Table 12 

  d actor story priority finished 

7 as a viewer 

I want to be able to see where the a 
streamer’s attention is focused during a 
chess match at any time, in order to learn 
where to keep my attention in my own play 

A yes 

  task performed by est. hrs. act. hrs. 

  
record how many times eye 

tracker visits a tile 
Róbert 20 26 

  
visualize eye tracker 

attention on chess board 
Sverrir 20 25 

id actor story priority finished 

11 As a streamer 
I want to be able to see an overview of 

my eyetracking data after a match 
B no 

  task performed by est. hrs. act. hrs. 

  

Research and development 
of requirements laid by 
previous Skákgreind database 
design for 2 player chess data 
tracking and database design 

Dmitri 8 10 

  

Procurement, installation and 
testing of relevant assets and 
software for designing, 
visualizing and building 
databases and working with 
them remotely 

Dmitri 5 10 

  

Create initial database table 
design, queries and 
visualization 

Dmitri 5 7 

id actor story priority finished 

18-
21 

Data analyst 
Data analysis and review of saved 

database files. Several stories. 
C No 

  task performed by est. hrs. act. hrs. 

  

Review necessary database 
capabilities for future data 
analysis with SQL and related 
software 

Dmitri 5 5 
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11.6 Sprint 5 

11.6.1 Theme 

The theme of this sprint was developing upon previous prototypes. The team were to read screen 

coordinates from the eye-tracker and display them on-screen, as well as further develop the database 

that were to host the eye-tracking data. 

11.6.2 Burndown and hours 

  

Figure 15 

Figure 16 
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11.6.3 Retrospective 

Reading from the eye-tracker and displaying the coordinates from it went well. Testing occurred mainly 

on Sverrir’s computer as the eye-tracker only works on a Windows based system. 

The database development went through several phases during this sprint, as the initial design was 

completed, critiqued, re-evaluated and then remade in accordance with the data that should be 

available from the eye tracker. 

 

Table 13 

id actor story priority finished 

8 as a streamer 
I want to see where I am watching the 
chess board as I play and I want my users 
to be able to see it as well 

A yes 

  task performed by est. hrs. act. hrs. 

  
Read actual x,y coordinates 
from eye-tracker 

Róbert 15 12 

  
move image according to real 
eye tracking data 

Róbert 5 6 

  
Test eye-tracking to ensure 
correctness 

Sverrir 1 1 

  
Validate coordinates registering 
on heatmap 

Sverrir 3 3 

id actor story priority finished 

11 As a streamer 
I want to be able to see an overview of my 
eyetracking data after a match 

B no 

  task performed by est. hrs. act. hrs. 

  

Review database design and 
requirements with Skákgreind 
and apply revisions 

Dmitri 15 15 

  

Research other live database 
capture projects for 
requirements and optimization 

Dmitri 5 5 

 

  



STREAMING EYES 

11.7 Sprint 6 

11.7.1 Theme 

The theme of this sprint was server management and UI improvements. A Skákgreind owned server in 

the work-office was to be utilized. 

 

11.7.2 Burndown and hours 

 

 

 

  

Figure 17 

Figure 18 
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11.7.3 Retrospective 

Setting up the server took up a chunk of time but went well. A graphics card was missing from the 

server so the team went out and bought one on behalf of Skákgreind. Ubuntu was then installed as well 

as the python3 environment and PostgreSQL. The code was refactored for readability and commented.  

Dmitri started working on gathering data on how we could possibly improve the UI by finding 

qualified people, such as chess players and streamers, and was going to be interviewing them, but the 

team decided that improving the functionality of the server and software should take priority so the UI 

improvements were scrapped. 

 

Table 14 

id actor story priority finished 

11 As a streamer 
I want to be able to see an overview of my 
eye-tracking data after a match 

B no 

  task performed by est. hrs. act. hrs. 

  Install Ubuntu on to server Sverrir 3 5 

  Install python on to server Sverrir 1 3 

Ins Install postgresql on to server Sverrir 3 3 

id actor story priority finished 

8 As a streamer 
I want to see where I am watching the 
chess board as I play and I want my users 
to be able to see it as well 

A yes 

  task performed by est. hrs. act. hrs. 

  

Research relevant chess 
streams for UX and HUD 
design and compare with our 
initial UX design 

Dmitri 5 5 

  

Find and qualify several 
streamers and players willing 
to undergo UX surveys to 
improve design 

Dmitri 15 15 

  

Research other live database 
capture projects for 
requirements and optimization 

Dmitri 5 5 
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11.8 Sprint 7 

11.8.1 Theme 

This sprint consisted of creating a connection to the server within the Skákgreind’s software, as well as 

creating a python websocket program in that would run on the server. 

11.8.2 Burndown and hours 

  

Figure 20 

Figure 19 



STREAMING EYES 

11.8.3 Retrospective 

With the server up and running we were able to continue work on the actual database and related 

tables. First the design was reviewed again in accordance to some changes recommended by 

Skákgreind and then implemented and setup on the server. Once the main relevant tables were on the 

server we tested the sending and recording the data onto the server from the eye trackers, which could 

send X and Y coordinate data without any issues. 

We also spent time discussing and researching optimal dataflow, comparing potential accuracy 

hits to live performance vs. slower performance and increase data accuracy. Potential constraints based 

on available recorded data were also worked on to optimize and decrease chances of error. 

 
Table 15 

id actor story priority finished 

11 As a streamer 
I want to be able to see an overview of my 
eye-tracking data after a match 

B no 

  task performed by est. hrs. act. hrs. 

  
Update database schema and 
table design and configuration 

Dmitri 7 12 

R 

Research PostgreSQL 
database read/write fulfilment 
requirements 

Dmitri 5 5 

  
Develop a python websocket 
server on server machine 

Sverrir and Róbert 10 12 

  
Modify software code to send 
to python websocket server 

Róbert 6 12 

  
Create database and database 
tables 

Róbert and Dmitri 6 6 

  

Test database and table 
creation and insertion on local 
server 

Dmitri and Róbert 4 4 

  
Modify python server to write to 
database 

Róbert 1 2 

T 

Test data writing from 
eyetracker onto local server 
database 

Róbert and Sverrir 3 4 
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11.9 Sprint 8 

11.9.1 Theme 

The main objective of this sprint was to prepare for the final status meeting at the university, scheduled 

at the end of the sprint. The point of this meeting is final review and comments from our instructors 

that can give insights and input into our work and how we may best utilize the time we still have left. 

This meant that a significant amount of time during this week long sprint was spent updating the 

report extensively and making sure that the software was presentable to the instructors, in order to 

show the status of our work. 

11.9.2 Burndown and hours 

Figure 21 

 
 

  

Figure 22 
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11.9.3 Retrospective 

While a large amount of time went into the report and planning a presentation for the instructors at the 
university, the team also managed to add on functionality to the program, such as being able to toggle 
live eye tracking on and off. Additional lower priority user stories were also worked on, though stayed 
incomplete. 
 
Table 16 

id actor story priority finished 

2 As a product owner 
I want the report to have a risk 

assessment chapter 
A yes 

  task performed by est. hrs. act. hrs. 

  Update Risk Assessment  Dmitri & Sverrir 8 12 

id actor story priority finished 

4 As a product owner I want the report to have user stories A yes 

  task performed by est. hrs. act. hrs. 

  
Update User Stories with 

story points 
Róbert & Dmitri 6 6 

id actor story priority finished 

5 As a product owner 
I want the report to have a Project History 

chapter 
A yes 

  task performed by est. hrs. act. hrs. 

  Update Project History Róbert 3 5 

id actor story priority finished 

13 As a streamer  

I want to be able to turn the live 
eyetracking on and off again to focus more 
on the chess game or for a quick view of the 
eyetracking data available so far 

B yes 

  task performed by est. hrs. act. hrs. 

  

Program a toggle button to 
hide and show the heatmap 
and eye-tracking data shown 
on screen 

Róbert 6 10 

id actor story priority finished 

10 As a viewer  

watching a chess match, I want to be able 
to compare what either chess player is 
paying attention to on the chess board, to 
compare and contrast 

B no 

  task performed by est. hrs. act. hrs. 

  
Connect both players to 

server 
Róbert 3 6 

  
Send both player’s eye-

tracking data to server 
Róbert & Sverrir 4 10 

  
Distribute both player’s eye-

tracking data to both clients 
Róbert & Sverrir 4 10 

id actor story priority finished 

15 As a streamer/user 
I want to be able to watch replays of the 

chess game I played and the eyetracking 
overlay in the Unity interface 

B no 

  task performed by est. hrs. act. hrs. 

  
Retrieve eye-tracking data 

from database 
Sverrir 3 7 

  Display eye-tracking data Sverrir 4 9 

  
Retrieve chess data from 

database 
Sverrir 2 2 

  Reenact chess game Sverrir 4 12 
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11.10 Sprint 9 

11.10.1 Theme 

As the last overall sprint, it could be quite literally described as crunch time. The focus was to first, 
decide and work on what we felt we could code in the amount of time still available and second, to 
complete and polish this very report to as high a standard as possible, taking the requirements and 
recommendations from the meeting during the previous sprint into account. 
 Another aspect was also to refactor and comment the code, to make it as readable and usable 
as possible, as that is also an integral part of the solution. 

11.10.2 Burndown and hours 

 
Figure 23 

 

 

Figure 24 
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11.10.3 Retrospective 

Updating and finalizing the project report took a significant amount of time, but was finalized in time. 
There came up several issues with formatting and setup utilizing Microsoft Word, but they were all 
eventually solved with some trial and error. The report itself went through a complete redesign and 
rewrite, and therefore looks quite a bit different from its first version. 
 Several unique user stories were added here to reflect these new changes, as well as other 
additions to show the work that was actually put in. The code comments and code refactoring also 
went smoothly and made to be as readable as possible. 
Table 17 

id actor story priority finished 

0-
4 

As a product owner I want the reports to be well formatted A yes 

  task performed by est. hrs. act. hrs. 

  
Polishing and reformatting all 

chapters 
Dmitri 12 16 

id actor story priority finished 

5 As a product owner 
I want the report to have a Project History 

chapter 
A yes 

  task performed by est. hrs. act. hrs. 

  Polishing and reformatting Dmitri 2 5 

  Adding sprints Róbert 6 6 

  Creating charts Róbert 7 10 

id actor story priority finished 

  As a product owner 
I want the report to have a Summary 

chapter 
A yes 

  task performed by est. hrs. act. hrs. 

  Write the summary chapter Sverrir 5 8 

  Polishing and reformatting Dmitri 2 2 

id actor story priority finished 

  As a product owner I want the report to have a Design chapter A yes 

  task performed by est. hrs. act. hrs. 

  Write the design chapter Sverrir 5 7 

  Polishing and reformatting Dmitri 2 2 

id actor story priority finished 

  As a product owner 
I want the code to be commented and 

easily readable 
A yes 

  task performed by est. hrs. act. hrs. 

  Comment code Róbert 3 3 

  Refactor code  Róbert 3 3 

  
Retrieve eye-tracking data 

from database 
Sverrir 3 7 

  Display eye-tracking data Sverrir 4 9 

  
Retrieve chess data from 

database 
Sverrir 2 2 

  Reenact chess game Sverrir 4 12 
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12 Conclusion 

Overall, many of the main objectives of the assignment were completed successfully, but there were 

quite a few factors that could have gone better, in hindsight. Some elements were not implemented, 

mainly user stories related to streaming, but as Twitch is a powerful platform that utilizes a large 

amount of supporting software, we believe that streaming there should feasible using alternative 

means. Perhaps it had been too ambitious of the project manager and the team to attempt to 

implement such a feature, with other important elements that also needed work.  The team, however, 

is generally happy with the resulting program and feels that this functionality can be utilized by 

Skákgreind in future development.  

We had a slow start to the project overall, as it took us a while to understand the scope and 

requirements of the project, as well as get a handle of the necessary documentation. After the birthing 

pains of the project, we got into our strides and managed to keep up fairly well with our own planning 

each week, and our schedules were generally fairly successfully completed. Also, getting office space in 

November for the members in Iceland also had a positive affect on productivity, as it gave the team a 

defined working space. 

Among our issues were our below par performances during status meetings with out 

instructors, where we came ill prepared several times, though the feedback we received was extremely 

valuable and appreciated. Also, we spent time and energy on certain tasks and users stories that never 

saw completion, such as advanced work on the heatmap UI, or certain aspects took much more time 

than they perhaps should have, such as design elements. Despite these issues, the team managed to 

accomplish a significant amount of work. 

Here below we have included a final burndown chart that acts as an overview of the entire 

project, as well as a chart showing the total hours worked on the project by the entire team, to act as 

final points to the overall retrospective of this entire project. 

In the end we would like to thank Héðinn Steingrímsson and Skákgreind for the opportunity to 

work on this project.  Since all of us were not familiar with using Unity, this became a great learning 

experience for us and helped us all grow as developers. 
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Figure 25 

 

 
Figure 26 

 


