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CHAPTER 1

Introduction

What is Blender?

Blender is a free and open-source 3D computer graphics software toolset used
for creating animated films, visual effects, art, 3D printed models, interactive
3D applications and video games. Blender's features include 3D modelling, UV
unwrapping, texturing, raster graphics editing, rigging and skinning, fluid and
smoke simulation, particle simulation, soft body simulation, sculpting,
animating, match moving, rendering, motion graphics, video editing and
compositing.

Why Blender?

e Blender can be used to create 3D visualizations such as still images,
video, and real-time interactive video games.

e Blender is well suited to individuals and small studios who benefit from
its unified pipeline and responsive development process.

® Blender is a cross-platform application, running on Linux, macOS, and
MS-Windows systems. Blender also has a relatively small memory and
drive requirements compared to other 3D creation suites. Its interface
uses OpenGL to provide a consistent experience across all supported
hardware and platforms.



Who uses Blender?

Blender has a wide variety of tools making it suitable for almost any sort of
media production. People and studios around the world use it for hobby
projects, commercials, feature films, games and other interactive applications
like kiosks, games and scientific research.

What is an Open Source Software?

The term “Open source” defines software whose source code is made publicly
available. They are eligible for use and modification by users, developers
subject to certain conditions.

Some key point of “Open Source”

e No need to buy Software

e Large community (Users, developers, admin).

* Many open sources like Blender are under the GNU Public License.

FOSSEE & Our Aim

FOSSEE (Free and Open Source Software in Education) project promotes the
use of free and open-source tools to improve the quality of education in our
country. They aim to reduce dependency on proprietary software in
educational institutions. They encourage the use of FOSS tools through various
activities to ensure that commercial software is replaced by equivalent FOSS
tools. They also develop new FOSS tools and upgrade existing tools to meet
requirements in academia and research. Incorporated to FOSSEE program, this
fellowship’s main aim is to introduce students to the FOSS in various
engineering fields and to become a part of this big community.

We were selected for this fellowship on the basis of screening tasks submitted
by us. As part of fellowship program, we got opportunity to work on Blender.
Our task was to create a 2 minute animation movie conveying a social
message.



At the beginning of the fellowship we formulated several learning goals, which
we wanted to achieve:

e To understand the functioning and working conditions of a government
organisation

* To see what it is like to work in a professional environment

* To see if this kind of work is a possibility for our future career

* To use our knowledge and skills and to further increase them

e To learn about organising an open source project

® To enhance our communication skills

* To strengthen professional and social network

This report is a short description of our 48 days fellowship under FOSSEE. This

report contains our activities that have contributed to achieve a number of our
stated goals.

Introduction To Blender

e Blender is a fully integrated 3D content creation suite, offering a broad
range of essential tools, including Modelling, Rendering, Animation,
Video Editing, VFX, Compositing, Texturing, Rigging, many types of
Simulations, and Game Creation.

® Cross platform, with an OpenGL GUI that is uniform on all major
platforms (and customizable with Python scripts).

e High-quality 3D architecture enabling fast and efficient creation
workflow.

® Excellent community support from forums and IRC.

e Small executable size, optionally portable.



CHAPTER 2

Getting Started with Blender

Installing Blender
Blender is available for download for Linux, macOS and MS-Windows.
Minimum Requirements

Check if your system meets the minimum or recommended requirements at
https://www.blender.org/download/requirements/

Always check that the graphics drivers are up to date and that OpenGL is well
supported.

Download Blender
The Blender Foundation distributes Blender in three different ways that you
can choose from, to better suit your needs.

The options comprise binary packages for all the supported platforms and the
source code. Within the binary packages, you can choose from a stable release
or a daily build. The first has the benefit of being more reliable, the latter
provides the newest features, as they are developed. Blender is released
approximately every three months. You can keep up to date with the latest
changes through the release notes.

Latest Stable Release

This is a binary distribution of the latest version of Blender. It is considered
stable and without regressions.

Daily Builds

This is a binary distribution of Blender that is updated daily to include the
newest changes in development. These versions are not as thoroughly tested


https://www.blender.org/download/requirements/

as the stable release, and might break, although they are official and generally
not highly experimental.

Build from Source

Blender’s source is available for reference and installation, with the following
advantages:

Blender is always up to date.
It allows access to any version or branch where a feature is being developed.
It can be freely customized.

Install Blender

Refer the following links for installation as per your operating systems:

MS Windows-> https://docs.blender.org/manual/en/latest/getting_started/installing/windows.html
Linux OS-> https://docs.blender.org/manual/en/latest/getting_started/installing/linux.html



https://docs.blender.org/manual/en/latest/getting_started/installing/windows.html
https://docs.blender.org/manual/en/latest/getting_started/installing/linux.html
https://docs.blender.org/manual/en/latest/getting_started/installing/macos.html

CHAPTER 3

Animation Project Development

PROBLEM STATEMENT:

In 3D animation development , the most critical problem is to create a good
character which would attract user’s attention.The character being developed
should be suitable with the storyline and could bring the message of the
story.The weakness in character design can cause the story to interpreted
incorrectly.

GOAL:

The goal of the project is to develop a 3D animation short story from scratch
that have a moral value and can be emotionally entertaining whistle educating
people.

OBJECTIVE:

In developing this 3D animation there are some objectives that would like to be
achieved
1. To develop an interesting 3D animation which may attract users.
2. To entertain people watching 3D animation besides promoting good
values .



CHAPTER 4

Design

Design is the most important part of 3D animation development.One has to
come up with a good idea.
Turn that idea into a good story and turn that story into storyboard.

It is important to ensure that the creator is able to animate the characters and
the stage they have designed and they also its important to determine the
suitable color/texture to be used in real animation.

All of this is important to make the 3D animation being created are interesting
and fulfil the objective of project being done.

STORYLINE
Given below is the storyline we have worked on during the fellowship:

The boy is fishing and the man is rowing the boat

The boy is upset as he hasn't caught any fish.

The boy gets tired and is sweating.

Takes the bottle to drink water but finds it empty.

Out of anger throws the bottle and the bottle cap in the lake.
The man gets angry at the boy and scolds him.

The plastic bottle and the cap settles down

A fish eats the plastic.

Next day both come for fishing again and manages to catch some fishes .
Accidentally one of the fish was the same that ate the plastic.
The boy gets excited and takes it home to eat it.

As he cuts the fish he is shocked to find plastic inside the fish.
He recalls and realises his mistake.



Name: "oy &kl .
Storyboard: Blender short movie Date: - = -1+ PageNumber:

R O] S TAY &) P . ‘

on as . WX U e . \\ CFRAG oS
- » 4 4 —_— P
( C [« 3 7 el ’ i B 3 i
g A €—R7 A N A\
S y \ 4 S \‘:\
Duration: -~ sec | Transition: | Duration: ____ sec | Transition: 2 Duration: __ '« sec | Transition: __
D ion of the scene: Zcuee o =) ie Description of the scene: _T0f ', . -+ Descriptionofthescene: Bo. - [
Yo % B bk g M i, Loek gad  wrp [P |
O] - O [©)
.= Lo '
~ ! } ==l O\ s R S
= - \ \ \\ A AN
\ 3 i /
Duration: ___ secleslrﬁon'_"‘_ Duration: ____ sec | Transiti ook 24 sec|
Flascitodtin Fi¥ia srioe 8a — Nacrrintinn of tha s The Lot L Descrintion of g Tokes Hue
l o Name: Foy €0 e R o e —

Storyboard: Blender short movie Dot oy PageNumbsr 0

L] A 5 -
e ©
T — = = =
y a 1 g
i ,»C- ‘Q\ o ] { j-
! o 5 ¢
=t \ o : 1
> b 2 g |4
> L »/. J/
o . — \
Duration: - - _sec | Transition: 7=« s '“ =+ Duration: = :_sec|Transition: _______ Duration: = °_sec|Transition: ) . o !
D ofthescene: _r1o  wobe L Description of the scene: "¢ rean 3 Description of the scene: T\ )uo s
Vegy G W koMl b0 e boy pn Weare G po el petle o orasn.

o Jnl.m L o¥\e

~ —
fe
A -/ |4 /
[ & E v (8 4
\ J 5
U
- ’ ) ; s
X - !
4 . z /‘!
D ;o5 sec| ot op wene DN ~ % see|Transit ;
Description of the scene: e oo = Description of the scene: _Tps oo Descrip —‘them L g*g-
Alscogoladtd o ) sgeby emgyy fa\ds  lha I'l' Loty & g JMles o
ok MWy oy And  » Ligl osalh Wb Ke  fag
-
o madh ik Thadet

Storyboard: Blender short movie Date: 3 -5 -14  PageNumber:  *

A

£ st

Duration: ~ ,eqr,m Meat dms a1 Duration: © u(l'l"anslllon e e Duration: __+_sec | Transition: "% wy
Description of the scene: +' Aoy Description of the scene: f oo dooyta o - Descriptionof the scene: 1. Lve  acfo
s Yo filte  Baa 6 W, & Mre  fneg ek ol entied by eokehivy Wbe Kok
=
) P yel 4o Lk g s

Duration: ~ *_sec | Transition: «»«__** “... Duration: _"_sec|Transition:

Description of the scene: .o =% Vo D ofthescene: [o. 107 Descrip -‘thescma o
sl +d  heats  \o _oak k. saake  Bogda M ok able baekel Ja  feeloy  plank




CHAPTER 5

Implementation

The implementation phase comes after design.It is a critical part in 3D
animation development because here animator has to create the real
character and model which are already sketched in the design phase.

Various phases involved in implementation part are :
e Modelling and Texturing

Rigging

Animation

Lighting

Rendering

Video

5.1 Modelling and Texturing:

Modelling is the first stage of implementation phase.Here,animator creates the
model that will be used in the animation story.

For this project, modelling process was divided into three types i.e modelling
the character,modelling the environment and modelling the objects.All of
these modelling in this project is done in Blender 2.79 3D software.

5.1.1 CHARACTER MODELLING
In character modelling, the character is created using combinations of basic
geometry shapes.The basic model such as cube , sphere is already available in

Blender and the creator just needs to change the shape into their model shape.

In the character modelling of this project, two character models were created a
boy and an old man.



The basic standard shapes used in creating these characters were
cube,sphere,cylinder. Required materials/texture were added to the
in Blender by using Nodes and by UV unwrapping the character mesh.

5.1.2 OBJECT MODELLING

In this project, there were few objects that were needed to be created such as
the boat, bottle, basket,fish,oars,table,chair,fork,knife,dish etc. The method of
creating object is the same as that was used in character modelling i.e. by using
simple geometry shapes.The way to color the object models is also the same as
to color the character model.
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5.2 RIGGING

The Rigging process refers to the process where bones are inserted into the
character model to enable the movement of the character. Rigging is very
important in 3D animation because it helps to animate the character with ease.

In this project, a main root bone was created to which all the others bones
were connected. Firstly, the spine bone chain was created by using series of
bones then bones for the arms and the legs were created which were parented
to the spine bones. Separate bones were created which are known as pole
targets to adjust the position of the elbow and knee.

After creating the entire armature it is parented to the base mesh so that the
character can deform by using the bones.

A bone for eyes was created and eyes were given a track to constraint so that
the eyes could follow the position of the bone.




5.3 ANIMATION

After completing the process of modelling and rigging , animation of the
characters can be started. The characters are to be brought in the environment
stage.The character could be posed as required by deforming the bones in the
pose mode in Blender.

Blender provides an option of automatic key-frame insertion by which it
automatically sets a key-frame whenever there is a change in the position of
object/character.

Animation of fish was done by providing it a path which it needs to follow.The
length and shape of the path can be modified in edit mode.

Camera movement can also be achieved by providing it with a path that it
needs to follow.

Markers are used in blender to switch between two camera at a specific frame.
For this, a marker is to be inserted at the required frame by simply pressing ‘M’
on the keyboard and making sure that the cursor is over the timeline and that
the camera required is selected then press ‘ctrl+B’ on the keyboard.

5.4 LIGHTING

Lighting process gives a big effect to 3D animation.This is because we can make
the scene and environment look alive with lighting effect.In order to expose an
image on video, a sufficient amount of light must be present to illuminate the
model or objects involved.

In this project point light, planes with emission material were used to achieve
desired output by placing them at appropriate location and angle.



5.5 RENDERING

Rendering process is the last action done in this project before video editing.
After completing all the above processes rendering process can be started.
The animation created can directly be rendered in a final MP3/MP4 format or
can be first converted into a series of images in PNG format that can be
converted into a MP3/MP4 file.

In this project, the animation was rendered frame by frame in PNG format,
which could be later converted into a video file format.

Various scenes can be rendered and kept in separate folders to organise it
properly

5.6 VIDEO EDITING

Blender can also be used as a video editing tool.There is a standard layout for
video editing in Blender. Image strips or movie strips can be added in the video
sequence editor and length of the video can be adjusted by changing the FPS
rate in the properties panel.

To get a video file for this project FFmpeg format was chosen and the encoding
preset was set to h264 in MP4. Output quality and encoding speed were set to
‘High” and ‘Medium’ respectively.



