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1. Motivation

GCompris is a high-quality educational suite which aims at making learn-
ing easier for children aged 2 to 10. GCompris currently has 137 activities on
various topics such as science, maths, games with which it has successfully
created a great learning environment for children. However, there are few
activities which were started previously but is not yet complete. I strongly
believe in what GCompris stands for and in this project, I aim at taking
GCompris one step forward by finishing three started activities: Pilot a Sub-
marine, Family and Digital Electronics

2. Project Goals

By the end of the Google Summer of Code’s time period, I will be com-
pleting the following started activities :

e Pilot a Submarine: It is a port to the Qt version of a strategic
activity originally present in the Gtk+ version aimed to teach how a
submarine works. It was started in this branch:

https://cgit.kde.org/gcompris.git /log/?h=gsoc-submarine
The activity needs to be started from scratch, since not much advance-
ment has been made in the branch

e Family: It is an activity to help children understand how they are
related to their relatives. It was started in the branch:

https://cgit.kde.org/gcompris.git /log/?h=GSoC-family
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https://cgit.kde.org/gcompris.git/log/?h=gsoc-submarine
https://cgit.kde.org/gcompris.git/log/?h=GSoC-family

The core implementation of this activity is complete, but improvements
needs to be done on the design

e Digital Electronics: This activity is aimed at providing a real time
simulation of an electric circuit. It was started in the branch:

https://cgit.kde.org/gcompris.git /log/?h=gsoc-pulkit-digital-electricity

A "Free Mode” already exists, levels and tutorials needs to be added
to allow children to understand and use the components properly

3. Implementation Details

3.1. Pilot a Submarine

The ”Pilot a Submarine” is to learn how a submarine works, explaining
the usage of elements such as engine, rudders and air tanks, in order to
navigate a submarine to a required depth. It was originally started in the
gsoc-submarine branch, but not much advancement has been made. So it

needs to be started from scratch.
Main Goals:

e Since this activity was already present in the Gtk+ version, I will be
using the svg and the audio files from the resources used in the Gtk+
submarines activity. This will allow me to dive into the coding part
directly.

e [ will be using box2d for the simulation and handling physics and col-
lisions

e There will be a tutorial at the start of the activity, which will give a
brief description about the different elements (engine, rudders and air
tanks) and it’s functions.

e Firstly I will be implementing the submarine and the mechanics of its
elements, namely the engine, rudders and the air tanks. Once that is
in place, I will start creating various levels and it’s variations.

e The aim is to make the activity easy for children to understand. For
achieving this, the levels should start from the very basics. The imple-
mentation is divided into two parts:


https://cgit.kde.org/gcompris.git/log/?h=gsoc_pulkit_digital_electricity
https://cgit.kde.org/gcompris.git/log/?h=gsoc-submarine

— the initial levels, which are aimed at giving a basic understanding
of the use of different elements required to control a submarine.
For example, the first level will explain the use of engines of a
submarine and will ask the user to move from one point to the
other by using the engine only. Similarly, the next levels will
focus on using the ballast tanks, rudders and other elements of a
submarine

— the latter levels will use the concepts from the initial levels in
various forms to check whether the child has fully understood the
mechanism of controlling the submarine or not

e The activity will contain pickups in the form of jewels, as it was present
in the Gtk+ version

e Besides the regular pickups in the Gtk+ version, there will be additional
threats in the form of rocks and caves, in order to maintain an increasing
difficulty curve, while still keeping it doable for children within the
prescribed age limit.

e In order to enhance the experience, the overall activity and the move-
ment of the submarine and the animations will be smoother compared
to the Gtk+ activity.
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Figure 1: Submarine Activity



Extended Goals:

o [ will look forward to improve the controls of the submarine, to make
it more intuitive for the children to understand and use

3.2. Famaly

The core implementation of the family activity is finished. The layout of
the activity needs to be improved.
Main Goals:

e The layout of the activity will be improved, keeping same generation
members in the same level in the tree representation, making the rela-
tion easy to understand

e Cleaning up the code: including but not limited to removing redundant
variables, separating the main working code and the dataset, keeping
them in different files

Figure 2: Current layout of the Family Activity



Figure 3: Sketch of the Final layout of the Family Activity

Extended Goals:

e In the existing activity, for a given pair, the user will have to choose the
correct relation. There will be one more activity besides the existing
activity

e In the new activity, which will inherit the existing activity, a relation
will be provided and the child will have to click on the correct pair
which demonstrates the given relation

3.3. Digital Electricity

The core simulation of electricity is done and the circuits are working
properly. There exists a "Free Mode” where the children can use any com-
ponent to build a circuit and test it on their own. But to make sure it is
easier for the children to understand it, we have to illustrate how each of the
components works in a circuit via properly designed levels and instructions.
For this project, I propose:

Basic Goals:



e There will be levels to teach the children on how to use the components.
These levels are broadly divided into three parts:

— The first part will be a very basic one: the aim will just be to
learn how to use the component. For example, if the component
is the Or Gate, the child will be asked to light the bulb using the
71”7 and 70" input, or with two ”1” inputs.

Light the bulb using only one of each
“1” and “0” mputs

Figure 4: Digital Electricity: Basics

— The second part will take the previous concepts a bit further and
will ask the child to solve a simple problem using the component,
maybe reusing it more than once. This will allow the child to
get an in-depth understanding on how to use the component and
what its purpose are. For example, for the Or Gate, the child will
be asked to light the bulb from three power sources, such that the
bulb should be on if at least one of the power sources is turned on
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Figure 5: Digital Electricity: Second Step

— The third part will ask the child to complete a given incomplete
circuit, making use of the component and the previously learned
components. It will ask the child to complete the circuit with
limited number of the provided components



Complete the circuit such that the bulb glows only
when the first switch 1s turned on and the second

switch 1s turned

) 05 o

Figure 6: Digital Electricity: Third Step

e The final answers for each of the above levels will be validated using
an "ok” button

e Whenever there is a level where a specific item is used for the first
time, there will be an instruction text to inform the children on what
the specific component does and how to operate it
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Figure 7: Digital Electricity: Instructions



There will be a free mode, as it is present in the current implementation
of the activity, where the child can try out any combination of circuits
and test it. This free mode will be present after the levels are over, once
the child has understood the concepts of each and every components
and how to use it

For small screen devices like tablets and phones, it is uneasy to se-
lect the tools ( delete, rotate left, rotate right and info). To im-
prove this, I will be adding them on a ListView, which can be ex-
panded and collapsed when the ” Tools” option is clicked. (Demo:
https://youtu.be/13ShC4ghRWE)

Since the basic simulation is already done in the current progress of the
activity, I can directly move on to the coding part, implementing the
different levels for the activity

Extended Goals:

Few other electronic components and features which are currently miss-
ing in the present progress of the activity will be added to the activity.
Features mainly include the ability to zoom in and out and on the
components side we have multiplexer, demultiplexer and few more.

. Timeline

May 5, 2017 - May 30, 2017: Community Bonding Period

I will interact and consult with my mentors.

I will take an in-depth look at the implementation of the activities in
my proposal, discussing about the same with my mentors, so as to
devise an optimum method to implement the proposed tasks.

I will look up the documentations and learn about box2d, the physics
engine I will be using for the submarine activity

[ will look for the necessary resources (images and audio clips) required
for my proposed projects.

May 31, 2017 - July 10, 2017: Pilot a Submarine


https://youtu.be/l3ShC4ghRWE

e May 31 - June 5: Basic Structure, Instructions

— Implement the basic layout of the activity, which includes the sub-
marine itself, the surrounding environment, the gates, the colliders
such as the rocks and ships. Also, include the basic components
of the submarine: the engine, rudders and air tanks.

— Create tutorials for the activity: explaining the use of the com-
ponents of the submarine (engine, rudders and the air tanks) and
the goal of the activity.

Milestone to be reviewed
— Review the basic layout and the tutorials of the activity

e June 6 - June 20: Movement, Physics, Collisions and ani-
mations

— Implement basic movement of the submarine, physics and collision
handling of the submarine using box2d

— Detect pickups, game over and succesful level completion

— Implement animations of submarine

Milestone to be reviewed

— The movement, controls, physics, collisions and animations. Changes
will be made if necessary

e June 21 - June 30: Implement levels with difficulty

— Implement different levels while maintaining a proper difficulty
curve as mentioned in the Implementation Details

Milestone to be reviewed

— Review the levels and their difficulty. Changes will be made if
necessary to create a proper balance in the difficulty in the levels

e July 1 - July 10: Testing and bug fixing

— Test the activity on various platforms and screen sizes
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— Get reviews for the overall activity from my mentors

— Make necessary changes based on the reviews from my mentors

July 11, 2017 - July 31, 2017: Famuly
e July 11 - July 18: Improve layouts

— Change the layout of the activity to make sure that the imple-
mentation is clean and doesn’t override other components of the
activity

Milestone to be reviewed
— Review the layout of the activity and make changes if necessary
e July 19 - July 25: Implement the parallel activity

— Implement the parallel activity: given a relation, the user will
have to click on a pair which satisfies the given relation

Milestone to be reviewed

— Review the new activity from my mentors and make necessary
changes

e July 26 - July 31: Testing

— Test the activity on various platforms and screen sizes

— Rigorous testing of the overall activity for various corner cases
which may break the workflow of the activity, analysing and fixing
the bugs

— Get reviews for the overall activity from my mentor

— Make the necessary changes based on the reviews from my mentors

August 1, 2017 - August 29, 2017: Digital Electricity
e August 1 - August 5: Initial levels, Instructions

— Fix tools icon being too small for devices with small screen size
by implementing the expandable and collapsible ListView
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— Create the initial tutorial levels which are aimed at teaching the
basic workings of the components

— Display the instructions at the beginning of the levels where a new
component is used for the first time

Milestone to be reviewed

— Review the initial levels, tutorials and instructions and make the
necessary changes to make the concepts easier to understand for
newcomers

e August 6 - August 17: Implement levels with difficulty

— Provide a specific problem to the user and ask them to solve it
using only specific number of components

— Implement restricting the number of components that can be used
per level to that specified in the level

— Checking the resultant circuit arrangement after the “ok” button
is clicked, and display the result to the user.

Move the existing free mode in the end as the last level, when all
the previous level are completed by the user

Milestone to be reviewed

— Review the levels and its difficulty and make changes if necessary
to adjust the difficulty of the levels

e August 18 - August 21: Testing

— Testing the activity on various platforms and screen sizes

— Rigorous testing of the overall activity for various corner cases
which may break the workflow of the activity, analysing and fixing
the bugs

Milestone to be reviewed

— Review of the overall activity, especially on various devices and
screen sizes
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e August 22 - August 29: Review

— Get reviews from my mentors on the overall activity
— Make necessary changes based on the reviews

— Submit the code for final evaluation

I will be providing weekly progress via my blog, rudranilbasu.me/blog
Other commitments

e [ will be having exams from July 1st to July 15th. During that timeline,
[ will be able to work 3 hours per day

e During the rest of the period, I will be able to work 8-10 hours per day
( 40 hours per week )

5. About Me

[ am a third year undergraduate engineering student from Maulana Abul
Kalam Azad University of Technology ( formerly known as West Bengal
University of Technology), pursuing B.Tech in Computer Science and Engi-
neering. [ have been contributing to KDE for the past few months on the
Qt version of GCompris, which helped me to get familiar with Qt and the
overall GCompris codebase.

My contributions on GCompris include:

e Display the characters attempted by the user in the Hangman activity
https://github.com /gcompris/GCompris-qt /commit /
8ab75acf49431c685021f3cd0eh8ct31{3fad568

e Adding a Directory class in Core to directly get a list of all files in a
given directory
https://github.com/gcompris/GCompris-qt /commit /
955462b943c34fc130d1a68tctbOelec6393a3t0

e Improve the algorithm to add new levels in the categorization activity,
so that we do not need to change the code while adding new levels.
Also, added odd-even category in the categorization activity
https://github.com/gcompris/GCompris-qt /commit /
db7a4a9b743a3521c7c68{0b2b54719cbc9H82db
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e Display a black point in drawletters and drawnumbers activity when-
ever a line cannot be drawn for a given input

https://github.com /gcompris/GCompris-qt /commit /
eaf8dd326dd35581995155739bebc72at744192

e Under review: Ordering activity, which aims at arranging numbers
and alphabets in it’s increasing or decreasing order

https://github.com /gcompris/GCompris-qt /pull /172

e Allow only certain activities to take part in the expert mode of cate-
gorization activity

https://github.com/gcompris/GCompris-qt /commit /
cc25£147d53bb3f708{2464a5052ec4faca26782

e Added images to the word dataset of gcompris, which is used in the
odd-even category of the categorization activity

github.com /gcompris/GCompris-words/tree /master /words /numbers

For the last 4 years, I have worked on many open source and interactive
video game projects, both on the technical side and on the design side. On the
technical side, I worked on programming new features, quickly prototyping
and testing them. On the design side, I applied various design principles to
enhance the user interface, making the project more intuitive to the user.
Along with my prior contributions to GCompris, both of these experience
will help me to complete the task I proposed in this project.

I am also the head of our college’s programming club, where we create
awareness about open source and encourage newcomers to take part in open
source contribution.

Some of my other open source projects include contributing to Algorithm
Visualizer (github.com/parkjs814/AlgorithmVisualizer), Battery Manager (
github.com/BytesClub/Battery-Manager ), Simulator ( github.com/BytesClub/
Simulator ) and few video game projects which I build during my free time,
namely: Followed (github.com/RudraNilBasu/

AsylumJam?2016)), Fortior (github.com/RudraNilBasu/Fortior) and a Quiz
game (github.com/RudraNilBasu/Quiz-Game) to name a few.

All of my open source projects can be found on my Github profile:
github.com/RudraNilBasu

14


https://github.com/gcompris/GCompris-qt/commit/eaf8dd326dd3f5581995155739be5c72af744f92
https://github.com/gcompris/GCompris-qt/commit/eaf8dd326dd3f5581995155739be5c72af744f92
https://github.com/gcompris/GCompris-qt/pull/172
https://github.com/gcompris/GCompris-qt/commit/cc25f147d53bb3f708f2464a5052ec4faca26782
https://github.com/gcompris/GCompris-qt/commit/cc25f147d53bb3f708f2464a5052ec4faca26782
https://github.com/gcompris/GCompris-words/tree/master/words/numbers
https://github.com/parkjs814/AlgorithmVisualizer
https://github.com/BytesClub/Battery_Manager
https://github.com/BytesClub/Simulator
https://github.com/BytesClub/Simulator
https://github.com/RudraNilBasu/AsylumJam2016
https://github.com/RudraNilBasu/AsylumJam2016
https://github.com/RudraNilBasu/Fortior
https://github.com/RudraNilBasu/Quiz-Game
https://github.com/RudraNilBasu

Besides this, I have actively taken part in online and offline programming
competitions, hackathons and have been involved in video game development,
taking part in numerous online and offline game jams. I have faired well in a
lot of them, grabbing the top 3 spot few times. My projects have also been
the runners up for NGF Student Game of the Year Award twice.

Blog: rudranilbasu.me/blog

Contact Information:

Email ID: rudra.nil.basu.1996@gmail.com
Freenode IRC nick: rudra

Phone: +91 8420650826
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