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Who is this Curriculum Intended For?

This curriculum is intended for higher education level animation schools which teach
traditional, tradigital (paperless) and digital cut-out animation.

What is the Goal?

The goal of this curriculum is to guide the student to a level of experience where he will
be able to work in a production environment using cutting-edge technology and
production-standard software.

What is the Approach?

In this curriculum, the student will not only learn to use leading animation software, he
will learn all about animation.

Instead of learning the software by reading technical documents, the student will do so
by going through the course which Toon Boom Animation has compiled. This course
introduces all of the most popular animation principles, drawing concepts and
production tips.

It even contains a brief introduction to the history of animation, animation techniques
and animation workflow.

The idea behind this curriculum is to seamlessly integrate Toon Boom'’s software into the
school course plan and support the teaching of animation.

By the time the student reaches the end of the course, he will be comfortable using Toon
Boom Animation’s technology, because he will have used it in a production-like context
and have sucessfully completed all the essential animation exercises on it.

This course is not a software learning curriculum, it is an animation curriculum assisted
by the use of Toon Boom Animation technology.



About This Art Curriculum
What Topics are Covered?

Here is a list of some of the main topics covered in this curriculum:

Introduction to the history of
animation

Introduction to the animation
techniques

Introduction to the animation
workflow

Character design

Character construction sheet
Timing

Squash and stretch

Anticipation, drag and
overlapping action

Traditional two legged walk-
cycle

Traditional four legged walk-
cycle

Jump animation

Exposure Sheet and timing
Timeline

Digital animation

Acting

Take

Breakdown and lip-sync
Digital morphing

Layout and posing
Compositing

Digital scene setup
Digital 3D scene setup
Multiplane

Camera

Symbols

Library

Asset management
Computer generated effects
Cut-out character design

Cut-out character breakdown
and rigging

Cut-out character animation
Cut-out character lip-sync
Cut-out four legged walk-cycle
Output and rendering




Activities

The core of this curriculum resides in the activities. The student will simultaneously learn
the software and animation. Some activities are more detailed and have step by step
procedures, others are shorter and contain fewer details enabling the student to
practice and apply what was learned during the class.

Here is a list of all the activities contained in the Student Workbook:
« M1: History of Animation

= Activity 1: Build Your Own Thaumatrope
= Examination available in the Teacher Guide

« M2: Animation Techniques

= Activity 1: Research a New Animation Technique
= Examination available in the Teacher Guide

+  M3: Animation Workflow
= Examination available in the Teacher Guide
« Ma4: Introduction to Toon Boom Harmony

= Activity 1: Drawing Basic Shapes
= Activity 2: Drawing Characters

« MBS5: Character Design and Construction Sheet

= Activity 1: Drawing a Character Construction

= Activity 2: Expanding the Design of the Character
= Activity 3: Tracing a Character

= Activity 4: Deconstructing a Character

« Mé: Colour
= Activity 1: Coloring the Designed Character
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M7: Timing

= Activity 1: Experimenting with Space and Time
= Activity 2: Drawing a Pendulum

= Activity 3: Animating Playground

= Activity 4: Observation and Timing

M8: Squash and Stretch
= Activity 1: Drawing a Bouncing Basket Ball and Bowling Ball
M@9: Anticipation, Drag and Overlapping Action

= Activity 1: Drawing a Bouncing Ball with a Tail Attached
= Activity 2: Waving a Flag

M10: Animating a Walk-cycle

= Activity 1: Walking Around

= Activity 2: Animating a Rough Walk Cycle

= Activity 3: Animating, Cleaning and Painting a Walk-Cycle
= Activity 4: How Do These Characters Walk?

M11: Four Legged Walk-cycle

= Activity 1: Observation
= Activity 2: Animating a Four-Legged Walk-cycle
= Activity 3: Animating a Bear and a Dog

M12: Animating a Character Jumping

= Activity 1: Jumping Around
= Activity 2: Making a Character Jump
= Activity 3: Animating a Four-legged Animal Jumping

M13: Scanning and Timing

= Activity 1: Scanning An Animation - Chasse-Galerie Project
= Activity 2: Scanning an Animation - Short Project
= Activity 1: Timing an Animation - Chasse-Galerie Project

M14: Acting

= Activity 1: Performing Different Takes

= Activity 2: The Flour Bag’s Expressions

= Activity 3: Animating the Flour Bag's Take Shot
= Activity 4: How should these Characters Act?

M15: Visual Breakdown and Lip-sync

= Activity 1: Creating a Mouth Chart
= Activity 2: Breakdown and Lip-sync
= Activity 3: Animating a Dialogue



Activities
M16: Morphing
= Activity 1: Morphing a Flag
M17: Layout Posing

= Activity 1: Creating Layout and Posing
= Activity 2: The 10 Layer Scene

M18: Gathering Content and Scene Setup

= Activity 1: Gathering Content

M19: Camera and Trajectory

= Activity 1: Spaceship and Planets

M20: Basic Multiplaning and Camera Movement

= Activity 1: Setting the Multiplane Space
= Activity 2: Moving the Camera

M21: Setting up 3D Space

= Activity 1: The 3D Room

M22: Symbols and Library

= Activity 1: Using Symbols to Animate a Skateboard
M23: Effects in Harmony

Activity 1: Creating Mood and Atmosphere

Activity 2: Animate Light Effects with the Colour Scale Effect
Activity 3: Creating a Lighting Effect

Activity 4: Using the Tone and Highlight Effects

Activity 5: Creating a Fire Effect

Activity 6: llluminating Lamps and Stars

M23: Effects in Harmony

= Activity 1: The Boy and the Shadow Monster
= Activity 2: Creating a Lighting Effect
= Activity 3: Using the Tone and Highlight Effects

48333 3830

M24: Creating Cut-out Character Designs
= Character Design for Cut-out Animation
M25: Building a Cut-out Puppet

= Activity 1: Creating a Cut-out Puppet
M26: Library and Symbol Management

= Theory Only

11
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« MZ27: Animating a Cut-out Puppet
= Activity 1: Animating the Puppet
« M28: Sound and Lip-sync in Cut-Out Animation
= Activity 1: Importing a Sound
« M29: Cut-out Four-legged Walk-cycle

= Activity 1: Four-legged Walk-cycle
= Activity 2: A Galloping Donkey

« M30: Output and Rendering Options
= Theory Only

12



Suggested Outlines

The Student Workbook is split into modules covering specific animation subjects. You
can breakdown the workbook to create an outline that will best suit your class and
curriculum.

To help you in your task we have suggested several different outlines based on some of
the main animation workflow. You can use these and modify them as necessary.

Here are the suggested outlines:
« Complete In-Depth Outline, on page 14
« Complete Cut-out Workflow Outline, on page 15
+ Exclusive Cut-out Workflow Outline, on page 16
« Complete Traditional and Tradigital Workflow Outline, on page 17
« Exclusive Traditional and Tradigital Workflow Outline, on page 18
 Quick Tradigital Workflow Outline, on page 19
« Quick Overview Outline, on page 20



Evaluation Grids

A very important element of this curriculum are the series of Evaluation Grids provided
with each of the activities. The criteria of these evaluations cover not only the animation
principles included in the activities, but also the language, quality and other important
pedagogical criteria.

In this section you will find an Evaluation Grid corresponding to its applicable module.
Note: that some modules do not have a corresponding Evaluation Grid, these are listed
later.

 Student Evaluation: M1 - History of Animation

« Student Evaluation: M2 - Animation Techniques

+ Student Evaluation: M4 - Introduction to Harmony

« Student Evaluation: M5 - Character Design and Construction Sheet

+ Student Evaluation: M6 - Colour

+ Student Evaluation: M7 - Timing

+ Student Evaluation: M8 - Squash and Stretch

+ Student Evaluation: M9 - Anticipation, Drag and Overlapping Action
 Student Evaluation: M10 - Animating a Walk-cycle

« Student Evaluation: M11 - Four Legged Walk-cycle

« Student Evaluation: M12 - Jumping Characters

« Student Evaluation: M13 - Scanning and Timing, on page 56

+ Student Evaluation: M14 - Acting, on page 59

 Student Evaluation: M15 - Visual Breakdown and Lip-Sync, on page 62
+ Student Evaluation: M16 - Morphing, on page 65

 Student Evaluation: M17 - Layout and Posing, on page 67

« Student Evaluation: M18 - Gathering Content and Scene Setup, on page 69
« Student Evaluation: M19 - Camera and Trajectory, on page 71
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Student Evaluation: M20 - Basic Multiplaning and Camera Movement, on
page 74

Student Evaluation: M21 - Setting Up the 3D Space, on page 77

Student Evaluation: M22 - Symbols, on page 80

Student Evaluation: M23 - Effects in Harmony, on page 83

Student Evaluation: M24 - Creating Cut-out Character Design, on page 86
Student Evaluation: M25 - Building a Cut-Out Puppet, on page 88
Student Evaluation: M27 - Animating a Cut-out Puppet, on page 90

Student Evaluation: M28 - Sound and Lip-Sync for Cut-out Animation, on
page 92

Student Evaluation: M29 - Cut-Out Four-Legged Walk Cycle, on page 94

There are no Evaluation Grids for the following modules:

M3: Animation Workflow
M26: Library and Symbol Management
M30: Output and Rendering Options



Evaluation Grids
Student Evaluation: M1 - History of Animation

This section is designed for the teacher to evaluate the progress of the student
throughout the year.

There are standard criteria based on language, organisation, as well as questions
relating to the activities covered in the book.

Student Name:

Class:
Grade or Student Year:
Date:

Evaluation Criteria

» S
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Language

Comprehension

Spelling

Grammar

Reading

Writing

General Classwork

Overall organisation of work

Neatness

Follows logical process

Asks questions

Diligence

Understands task at hand

Computer Skills
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Evaluation Criteria

Exceeds

Expectations

Achieves

Expectations

Partly Achieves
Expectations

Does Not Reach
Expectations

Yes

No

Activity Related

Completes all tasks

Uses imagination

Use of colour

Activity: Build your Own
Thaumatrope

Understands task

Understands mechanism

Understands optical toy

30
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Introduction

In this book, you will learn all about animation and a new software, Toon Boom Harmony.
As well as learning the basic interface and functionality of Harmony, you will learn how
to design structured characters. After that, you will continue to learn and improve your
animation skills by experimenting with valuable animation concepts such as timing and
squash and stretch.

Next, you will also learn about various walk-cycles; human, animal, two-legged, four-
legged.

Following that, you will see more advanced animation subjects like layout, posing, jump
animation, sceneplanning, multiplaning and camera moves. As you progress, you will
also learn to manipulate some of the more advanced features of Harmony. Your scenes
will start coming together!
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You will move on to advanced animation techniques, like lip-synching, acting, mouth
charts and voice breakdown. As you progress, more of the advanced sound features of
Toon Boom Harmony will be explained to you, and you will get to animate a character
based on your own recorded voice!

Then, you will learn how to add lighting and special effects to your animation.

Finally, you will learn one of the most advanced animation techniques available in
Harmony: digital cut-out animation. As you progress, you will learn about designing a
cut-out character, building and rigging it, then animating it. You will then animate your
own design, and also a four-legged cut-out animal!

About This Workbook

12

Your workbook is divided into several modules. Each one of these modules covers a very
specific aspect of the world of animation.

Each module starts with a theory section. You should become familiar with this before
continuing with the exercises, which are located at the end of the module.

Some of these exercises come with sample material. You will need to follow your
teacher’s instructions to use these files and templates.

Here is a list of all the modules contained in your workbook:
« M1: History of Animation, on page 15
« M2: Animation Techniques, on page 23
« Ma3: Animation Workflow, on page 33
« M4: Introduction to Toon Boom Harmony, on page 55
« MS5: Character Design and Construction Sheet, on page 73
« Mé: Colour, on page 99
« M7: Timing, on page 125
« MB8: Squash and Stretch, on page 141
« M®9: Anticipation, Drag and Overlapping Action, on page 147
« M10: Animating a Walk-cycle, on page 155
e M11: Four Legged Walk-cycle, on page 201
« M12: Animating a Character Jumping, on page 223
«  M13: Scanning and Timing, on page 233
« M14: Acting, on page 275
« M15: Visual Breakdown and Lip-sync, on page 289
« M16: Morphing, on page 305
« M17: Layout Posing, on page 325
« M18: Gathering Content and Scene Setup, on page 351



M19:
M20:
M21:
M22:
M23:
M24:
M25:
M26:
M27:
M28:
M29:
M30:

Camera and Trajectory, on page 391

Basic Multiplaning and Camera Movement, on page 435
Setting up 3D Space, on page 445

Symbols, on page 481

Effects in Toon Boom Harmony, on page 495

Creating Cut-out Character Designs, on page 527
Building a Cut-out Puppet, on page 557

Library and Symbol Management, on page 611
Animating a Cut-out Puppet, on page 625

Sound and Lip-sync in Cut-Out Animation, on page 663
Cut-out Four-legged Walk-cycle, on page 671

Output and Rendering Options, on page 699

13



M1: History of Animation

A

This module is divided into the following topics:

« The History of Animation, on page 16
« Activity 1: Build Your Own Thaumatrope, on page 21
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The History of Animation

Animation has a history of many innovations and discoveries from the 1800s to today. It
first started with optical toys, until the creation of films, of cinema and cameras as we
know today.

In the Beginning

Many early inventions designed to animate images were created as amusements for
children in the 1800's. Most of them were optical toys and later on, became more
sophisticated and used as entertainment for everyone. These toys are:

« The Zoetrope
« The Thaumatrope
« The Flip Book

« The Praxinoscope

What's an Optical Toy?

An optical toy is an item that uses persistence of vision to fool the eye and make you
believe that an image moves or is not what it seems.

What is Persistence of Vision?

Persistence of vision is when your eye's retina retains an image for a fraction of a second
before replacing it with a new image. If the images you are looking at are moving fast
enough, you will have the impression that you are seeing both images at the same time.

16
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The Zoetrope

The zoetrope creates the illusion of a moving picture. The first zoetrope was created in
China. The modern zoetrope was invented in England in 1834 by William George
Horner. It is a cylinder with vertical openings around the sides. On the inside edge of the
cylinder a series of pictures sit and when it spins anyone looking through the opening
sees a moving picture.

The Thaumatrope

This optical toy was invented by an English physician John A. Paris in 1825. The
Thaumatrope is a simple disc with two different pictures on each sides. Strings are also
attached at each ends of the disc. When the user spins the strings, the images appear
to merge and create a single illustration.

17
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The Flip Book

18

The first flip book was invented in 1868 by John Barnes Linnet. This was another device
used to create the illusion of movement. A flip book is a set of pictures printed or drawn
in a sequence inside a book. When the book is flipped at high speed, it creates the
moving effect.

The Praxinoscope

The praxinoscope was invented by French photographer Emile Reynaud in 1831. This
device was a more advanced version of the zoetrope. It was made of spinning cylinder
and a series of mirrors. Reynaud also developed a larger version of the praxinoscope so
that he could project the moving pictures onto a screen.

The Movie Camera

In the early 1900's the movie camera was invented. With this camera, a crank was
included in the mechanism which allowed the user to start and stop from filming when
they wanted. Quickly, people discovered the frame-by-frame technique which would
allow them to draw animation on paper. One of the first to use drawn cartoons to do
animation was Emile Cohl.
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Winsor McCay and Gertie the Dinosaur

In February 1914, Winsor McCay created an animated film of a dinosaur he called Gertie.
It was the first time that an animated character had a personality. Gertie the Dinosaur
would hide behind rocks, drink water, dance or even cry!

Winsor McCay drew thousands of drawings on paper of Gertie to bring her to life. He
would carefully flip through the drawings to make sure the animation was smooth and
fluid.

The Peg Bar

Around 1915, French Canadian Painter Raoul Barré created standard perforations in the
drawing paper and the peg bar that is still used today. The holes in the paper would
allow each drawing to be perfectly aligned on the peg bar and prevent any jerkiness in
the animation when it was filmed.

19
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The Rotoscope

Around 1915, Max Fleischer invented the rotoscope. This machine allowed the user to
transfer a live-action film into frame-by-frame drawings to create animation.

The Many Innovations of Disney Studios

Walt Disney was a pioneer in what was to become the standard methods of production
in an animation studio. They introduced the storyboard, a drawn script that would help
to visually understand what was going on in a film while they were creating it.

Many animated short movies from the Disney studios made history. In 1928, Steamboat
Willie was the first cartoon with synchronized sound. In this movie Mickey Mouse would
whistle, the boat would make noise and the characters movement was in-sync with the
music of the film. In 1932, the movie Flowers and Trees was the first animation to
introduce the Technicolor process technology.

One of the former Walt Disney Studios animator, Ub Iwerks also invented in 1933, the
multiplane camera. This special camera is used to move a number of different layers in
a scene to create depth.



History of Animation
Activity 1: Build Your Own Thaumatrope

In this activity, you will create your very own optical toy.

You will need:

+ Acircle cardboard of 100mm (approx. 4 inches) in diameter
» A paper punch
« 2 pieces of 150mm (approx. 6 inches) of string

+ Coloured pencils

How to make a Thaumatrope

1. With the paper punch, make two holes, one on each side of the circle cardboard

QO";\' =

o

—
-
2. Use your coloured pencils to draw a little bird on one side of the cardboard. Make
sure the bird is in the middle of the circle.

21
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3. Use your coloured pencils to draw a bird cage on the other side of the cardboard.
Make sure the cage is also in the middle of the circle.

4. Attach the strings on each side of the circle using the holes you punched at the
beginning of the exercise.

5. Using the ends of each string hold the thaumatrope in front of you. Start twisting
the strings in between your fingers, As you twist the string pull on the ends of the
stings, the cardboard disc will to spin quickly.

6. What do you see the bird and the cage doing?

22



M12: Animating a Character Jumping

This module is divided into the following topics:
« Theory, on page 224
« Activity 1: Jumping Around, on page 228
« Activity 2: Making a Character Jump, on page 229
« Activity 3: Animating a Four-legged Animal Jumping, on page 232
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Theory

This topic is divided as follows:
» Deconstructing a Jump, on page 224
« Analyzing Another Jump Animation, on page 227

Deconstructing a Jump

The jump is another very frequent type of animation to do for a character. Just as we did
with previous animations, we will take the time to review each key pose in the animated

jump before you actually do the animation with one of your characters. Here is a break
down of those poses:
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Animating a Character Jumping

Anticipation

You've seen this in a lot of animation by now,
before the character will take action, he will

anticipate that action. This will show up in the
actual animation and you need to plan it out.

In the case of the jump, the character prepares
himself with a good swing.

Push

The push is the opposite of the anticipation.
Instead of crouching to take in the energy
needed to jump, the character will now
push it all toward its destination (in this case,
he is jumping straight up).
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Stretch

The stretch is that very moment
where all the energy is released
and the character is at its highest.
Then, as the second image is
showing, the character will start
being pulled again by gravity.

Impact

The impact will then come and
the character needs to squash
again because of the weight of its
body hitting the ground. After
the impact, he can get back up
again.
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Activity 2: Making a Character Jump

This activity will require a lot of observation and practise. Make sure to go through the
previous activity to study the jump carefully.

-—

. First, you need to plan what type of jump the character will do. Is he running while

jumping? Is he jumping over a rock? A fence? Or maybe he is jumping into
something like a pool?

If you need to, also plan the layout. Do you need any accessories for this scene? Or
a background?

. Launch Toon Boom Harmony by double-clicking on the icon.

3. In the Welcome Screen, name your project Jump followed by your initials.

In the Timeline, click the Add Element button, then select Drawing in the
drop-down menu.

. For the jump, it is better to work with two drawing elements: one for the character

and one to create a guide. Rename one element Character and one element Guide.

(@aw ¢~ & & -
| +ﬂ Character Oas
B +8ew /Os=

Of course, if you planned that you needed an accessory or a background, you also
need drawing layers for each of these items. Take the time to organise your scene.
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6. To help you through your animation, make sure you draw a guide that will tell you
where your character needs to go.

BT Emia | G| ([

owe W = - i =
You now need to extend the exposure of the guide cell drawing you just did.
7. In the timeline, click on the drawing cell.

8. Right-click and select Extend Exposure. The Extend Exposure window will appear.

Extend Exposure s

Extend to Frame: =

(&) Overwite O Inzert

[ Ok l I Cancel ‘

9. Extend the cell to frame 24.
10.Click on OK.

Note that the number of frames to be added will really depend on the size of your
animation. If you need more frames, you can extend the cell further by using the
same option.

11.Using the Brush ( Tool, start sketching the keyposes of the jump.

Remember to draw with the basic figures of the character. Don’t go into too much
detail until you've sketched the complete animation.

Go with the following keyposes first:

« Anticipation.

+ Push
« Stretch
e Impact
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Animating a Character Jumping

| —_—
12.Activate the Show Onion Skin == option. This will allow you to see the previous
and next frames of your animation so that you can draw the inbetweens.

In the Timeline, you can move the blue handles on each side to include the frames
you need in the onion skinning option.

W o - B G ¢
-+ 49 character 0= J _J J
+ 49 Guide Oa=
1 Top Camera Orawing K
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13.Make sure to save the progress of your work by clicking the Save @ button.The
Save As window will appear. Name your project Walk_cycle along with your initials.

14.Play back the animation of the jump with the Play | < button and test/correct your

work. You can also activate the Loop & button, to view your animation in loops
while noting the corrections you will have to do.
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