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Skill Education is a dynamic and evolving field, and ensuring that every learner has
access to quality learning resources is of paramount importance. The absence of
finalized study material should not hinder the educational progress of students in
the schools. To address this need, the PSS Central Institute of Vocational Education
(PSSCIVE) presents this Draft study material, a provisional yet comprehensive
resource, designed to support the teaching-learning process until the official study
materials or textbooks are released by the National Council of Educational Research
and Training (NCERT).

This draft study material provides a structured, accessible, and curriculum-aligned
framework for both teachers and students during the interim period. The content
has been carefully developed to ensure continuity in learning and to help students
achieve the prescribed learning outcomes. The content of the draft study material
covers essential concepts, practical competencies, and skill-based knowledge in
accordance with the curriculum and established educational standards.

The primary objective of this material is to sustain the momentum of skill education
and facilitate effective classroom transactions while the finalized textbooks are under
preparation. It serves as a guiding resource that can be adapted and enriched to
meet the diverse learning needs of students.

We express our sincere gratitude to the academicians, educators, subject matter
experts, industry professionals, academic consultants, and all other contributors
whose expertise and valuable insights have made the development of this draft study
material possible.

Teachers are encouraged to use this draft study material as a guiding resource and
to supplement it with additional learning materials, practical activities, and
contextual examples that cater to the unique needs and learning styles of their
students. We welcome constructive feedback and suggestions, particularly from
teachers and practitioners, to further enhance the content and effectiveness of this
study material.

We hope that this draft study material serves as a valuable resource in fostering
knowledge, skills, and employability among learners, while supporting the successful
implementation of skill education programmes across the country.

Deepak Paliwal
Joint Director
PSS Central Institute of Vocational Education
28 July 2026
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Animation and digital media have emerged as dynamic forms of creative expression
in the media and entertainment industry. The book “Animator” for Class XII has been
designed to provide students with a strong foundation in animation and multimedia
production by integrating theoretical concepts with practical application-oriented
learning. This textbook is structured into three units that collectively introduce
learners to professional workflows in 3D production, animation, and audio-visual
post-production.

Unit 1 on Advanced 3D Production focuses on the essential stages of creating high-
quality 3D assets and scenes. Session 1 introduces the fundamentals of texturing,
explaining how surface detail, material properties, and UV mapping contribute to
realism in digital models. Session 2 explains the concepts of lighting and rigging,
covering how lighting setups shape visual mood, depth, and composition, while
rigging provides the skeletal structure required for animating characters and objects.
Session 3 covers post-production activities, including rendering optimization,
compositing, and final output refinement, ensuring that 3D assets are polished and
production-ready.

Unit 2 on Animation Techniques and Motion develops a strong foundation in the
principles of movement and timing in digital animation. Session 1 introduces the use
of edit keys in the timeline, enabling precise control over animation sequences.
Session 2 explains the purpose of frames, timing, frame rate, and keyframes,
emphasizing their role in creating smooth and realistic motion. Session 3 deals with
creating and editing animation sequences, allowing learners to apply timing and
spacing principles effectively. Session 4 provides a practical exercise in creating a
bouncing ball animation, reinforcing core animation principles such as squash and
stretch, anticipation, and motion flow.

Unit 3 on Introduction to Video and Sound Editing provides essential skills for post-
production in multimedia projects. Session 1 introduces digital video editing,
including clip arrangement, trimming, and sequencing techniques. Session 2 covers
the basics of audio editing and sound design, focusing on clarity, synchronization,
and enhancement of sound elements. Session 3 explains the complete post-
production workflow, guiding learners through the integration of video and audio
components and the export of finalized media in suitable formats for distribution.

The textbook combines theoretical understanding with software-based practical
exercises to prepare students to meet the creative and technical demands of the
modern animation and media industry.

Vinay Swarup Mehrotra

Professor and Head
Curriculum Development and Evaluation Centre
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Unit 1 Advanced 3D Production

The Unit introduces the essential stages of advanced 3D production, focusing on
texturing, lighting, rigging, and post-production processes. It develops practical
knowledge and provides hands-on experience with industry-standard tools such as
Adobe Photoshop for texturing and Autodesk Maya for lighting and rigging, along
with an understanding of post-production workflows. The basics of creating and
applying textures to 3D models are covered, including designing and editing textures
in Adobe Photoshop to produce realistic and visually appealing surfaces. Lighting
techniques are explored to enhance the mood and realism of 3D scenes, along with
rigging concepts that support movement and animation of models. Autodesk Maya
serves as the primary software for these activities. The post-production phase
includes rendering, compositing, and final output adjustments to complete the 3D
production process.

Session 1: Introduction to Texturing

In the 3D animation production pipeline, texturing is a crucial step that comes after
the creation of the 3D model and before the final rendering. Using Adobe Photoshop,
artists design and refine texture maps, 2D images that define the surface qualities
of a model, such as its colour, material patterns, roughness, shininess, and
transparency. These textures breathe life into otherwise plain 3D models, making
them visually compelling and realistic.

1. Texturing in the 3D Animation Production Pipeline

Texturing is a vital stage in the 3D animation production pipeline that takes place
after the modelling process and before lighting, animation, and final rendering. Once
a 3D model has been created, it often appears plain and lacks visual detail. Texturing
adds realism, depth, and character by applying surface details to the model.

In 3D animation, artists use UV maps exported from modelling software and paint
over them in Photoshop to align textures with the model’s geometry. Tools such as
blending modes, masks, filters, and high-resolution brushes help create realistic or
stylised surfaces.

(i) UV mapping is the process of converting a 3D model's surface into a 2D layout so
that textures can be accurately applied. The letters U and V represent the horizontal
and vertical axes of the texture space. Artists create seams and unwrap the model
into UV islands, which are then arranged efficiently to maximize texture quality and
minimize distortion.

(ii) Texture workflows define how surface details and materials are created and
applied to 3D assets. After UV mapping, artists paint or generate texture maps such
as base colour, roughness, metallic, normal, and displacement maps. Modern
productions typically use Physically Based Rendering (PBR) workflows to achieve
realistic and consistent material behaviour under different lighting conditions.
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(iii) Rigging is the process of creating a skeletal structure and control system that
allows a 3D character or object to be animated. A rig consists of joints, controllers,
constraints, and systems such as Forward Kinematics (FK) and Inverse Kinematics
(IK). The goal of rigging is to provide animators with intuitive controls while ensuring
stable and natural movement of the model.

(iv) Weight painting determines how strongly each bone or joint influences different
parts of a mesh during deformation. Artists assign weight values to vertices so that
movements, such as bending an elbow or knee, produce smooth and realistic results.
Proper weight painting prevents issues like mesh collapsing, volume loss, and
unnatural deformations during animation.

(v) Industry pipeline diagrams visually represent the sequence of production stages
through which assets or shots move in animation, VFX, or game development. A
typical pipeline includes concept art, modelling, UV mapping, texturing, rigging,
animation, lighting, rendering, and compositing. These diagrams help teams
understand workflows, manage dependencies between departments, and maintain
efficient production processes.

Using Adobe Photoshop, artists create and refine texture maps—2D images that
define how a model’s surface appears. These maps control various visual properties
such as colour, material patterns, roughness, shininess, transparency, and surface
imperfections. By carefully designing and applying these textures, artists transform
simple geometric models into believable characters, props, and environments that
enhance the overall visual quality of an animation.

Texturing is an integral part of a broader animation production workflow, which
typically includes the following stages:

a) Production Planning: Establishing the project objectives, visual style,
creative direction, and production schedule.

b) Layout: Designing scene composition, camera placement, staging, and overall
visual arrangement.

c) Line Test: Creating rough animation tests to evaluate timing, movement, and
scene flow before final production.

d) Walk Cycles and Loop Animation: Developing repetitive character motions,
such as walking, running, or other cyclic actions, which require consistent
visual appearance throughout the animation.

e) Onion Skinning: Using successive frame overlays to assist animators in
creating smooth and accurate motion sequences.

f) Modelling: Constructing the three-dimensional geometry of characters,
props, and environments.

g) Texturing: Designing and applying texture maps in Photoshop to define the
final surface appearance and material characteristics of 3D models.

2. Production

Animation production is a highly synchronised and coordinated process where
different groups of artists work together while they use optimum resources and
achieve the project objectives within the time available. When the storyboard gets
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approved, the project then enters the production phase. Here the work starts based
on the guidelines created in the pre-production phase. The major production
processes include the layout, modelling, texturing, lighting, rigging, and animation

The production process is often the longest and busiest phase of the animation
pipeline. Here, the Director approves camera moves, depth of field and the symphony
of the models making up the set (environment) and set dressing. It is then the
responsibility of the Modelling department to deliver these approved sets, props and
character models in the final layout frames.

A 2D production project pipeline starts with a workbook and goes all the way to final
checking, composting and film output, while the 3D production phases emphasise
the designs, modelling, rigging and animation stages.

3. Layout

A layout is a visual guide showing where characters are placed, how they move, and
how scenes are staged. These details, including timing, character actions, camera
moves, and audio, are organised in a dope sheet, ensuring all team members follow
the same instructions.

The Layout Artist converts storyboards into 3D versions, setting camera angles,
lighting, props, and character positions. They work with the Director and other
specialists to design each scene. Background Artists create static settings, while Key
Frame Animators draw the start and end of movements, and Inbetweeners fill the
gaps for smooth motion.

Clean-up Artists refine rough drawings, scanner operators digitize them, and digital
ink and paint artists apply colour to the frames using specialized software. Today,
traditional cel painting has been replaced by digital methods, making the process
faster and more flexible.

4. Line Test

It is a process used to check hand-drawn frames before being used for final artwork.
Frames are captured either via a video camera, frame by frame or by scanning them
into a computer. The resulting sequence allows the animator to evaluate how well
the sequence is flowing. If the result is unsatisfactory, then the animator can simply
redraw, add or delete frames and then create another line test.

5. Onion Skinning

It is a method used to view several frames of an animation simultaneously, it allows
the animator to check the changes within each frame and how they are staged
together. Generally, this process involves comparing drawn frames. Many animation
software packages include the ability to view frames with several before and after
other translucent frames visible.

6. Walk Cycle/Loops

The 'Walk cycle' form of loop is where the sequence of frames used to show one foot
moving in front of another can be repeated continually, and gives the effect of
continuous walking.
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Walk cycles are a common form of 'loop' animation; they consist of a sequence of
frames which together make a continuous flowing loop. They help to make repetitive
movements simpler to animate.

7. Modelling

Modellers are responsible for transforming 2D concept artwork, sketches, or physical
magquettes into detailed three-dimensional digital models. They create the geometry
of characters, props, vehicles, and environments while ensuring that the models
meet both artistic and technical requirements. To prepare assets for animation,
modelers often collaborate closely with rigging artists, who add skeletal structures
and controls that enable movement. Throughout production, models may be further
refined to enhance facial expressions, muscle deformation, and overall character
performance.

Modelling teams are typically specialized according to the type of assets they create.
Organic Modellers focus on living subjects such as characters, creatures, and
natural forms, while Hard-surface Modellers specialize in mechanical objects,
vehicles, architecture, and environmental elements that require precise geometric
structures. Once the modelling stage is completed and approved, the assets move to
the rigging and texturing departments. However, minor modifications and
corrections may still be required during later stages of production, including lighting
and rendering.

Texturing Artists then create and apply textures that define the visual appearance of
the models. Using digital painting and image-editing tools, they develop texture maps
that specify colours, patterns, surface details, and material properties. These maps
are carefully designed to match the original concept art and artistic vision of the
project. Working closely with the surfacing and shading teams, texturing artists
refine the appearance of materials such as skin, fabric, metal, wood, and glass,
ensuring that the final rendered models achieve a realistic and visually appealing
look.

8. Texturing and Lighting

After the modelling and texturing stages are completed, the assets move into the
lighting and rendering phase of the production pipeline. At this stage, Lighting
Technical Directors (Lighting TDs) play a critical role in ensuring that the computer-
generated imagery (CGI) appears visually convincing and seamlessly integrates with
the overall scene.

While a Lighting Artist is primarily responsible for the visual quality of a shot,
creating mood, realism, depth, and cinematic lighting that supports the story, a
Lighting TD (Technical Director) focuses more on the technical side of lighting and
rendering, including scene optimization, troubleshooting render issues, developing
tools and scripts, and improving workflow efficiency. While both roles work with
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lighting, the Lighting Artist is generally more art-focused, whereas the Lighting TD
combines artistic understanding of lighting with technical and programming
expertise. In smaller studios, the roles may overlap, but in larger VFX and animation
studios they are often separate specializations.

Lighting TDs design and adjust lighting setups to achieve the desired level of realism,
colour balance, atmosphere, and mood. In productions that combine CGI with live-
action footage, they carefully match the lighting characteristics of the digital
elements to the live-action plates, ensuring a natural and consistent appearance.
Their work involves controlling light intensity, direction, shadows, reflections, and
environmental effects to enhance the visual storytelling of each shot.

To create the final rendered images, Lighting TDs combine the latest versions of all
production elements, including animation, visual effects, camera movements,
shaders, and textures. They regularly generate updated renders reviews throughout
the production process, allowing supervisors and artists to review progress, identify
issues, and make necessary refinements. This iterative workflow helps maintain
visual consistency and ensures that every scene meets the artistic and technical
standards of the project.

To better understand how these elements, work together, let us examine the workflow
step by step.

Step 1: Now, to learn further, let us open the shark file, which we saved in the
previous part of the modelling class (Fig. 1.1).

Fig. 1.1: Saved animation file of the shark model

We applied UVs to the shark's body before it was converted into a subdivision. Now,
flatten each part to use the 3D Paint Tool in Maya, with the shark body selected and
the model being in Polygon mode, go to the Edit UVs menu and select UV Texture
Editor. It will open the UV Texture Editor window.
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Press the F10 key to enter Edge Selection Mode (Fig. 1.2).

Fig. 1.2: Opening the UV Editor and switching to Edge Mode

Double-click on both side fin edges to select the entire loop.

Step 2: With the edge loops selected, go to the Polygon menu in the UV Texture
Editor window, select the Cut UV Edges command to take out a separate shell.

Now right-click on the shark UVs in the UV Texture Editor, and select UV in the fly-
out menu.

Select the UVs of the fin shell and with the Control key pressed, right-click on the fin
shell and choose the To Shell command, to select all the UVs for the shell.

Now move the shell away from the main body UVs and place it in a different location.
Using the same technique, extract the UV shell for the fin on the other side. Also,
move it away as shown (Fig. 1.3).

Fig. 1.3: Selecting UV shell, separate and move it aside
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Step 3: While in Edge Selection Mode, double-click on the edge that outlines the
shark's mouth to select the entire loop.

With the edge loops selected, go to the Polygon menu in the UV Texture Editor,
select the Cut UV Edges command to take out the separate shell.

Using the same technique, extract all the folded UV shells and arrange them
separately as shown below (Fig. 1.4).

Fig. 1.4: Selecting edge loop, cut UVs, and separate shells

Step 4: Next, we need to unfold and relax all the UV shells. With one of the UV shells
for the character's body selected, go to the Polygon menu in the UV Texture Editor
window, and click on the Relax options box.

In the Relax UVs Options window, check on Pin UV Border and set the Maximum
Iterations value to 2, and then click on the Relax button. You will see the selected
UVs being relaxed in a proper flow. Now, Relax the UVs for the other side using the
same method (Fig. 1.5).

Fig. 1.5: Optimizing UV layout by relaxing shells with pinned borders
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Step 5: Now cut and separate the top and bottom faces of the shark's fins. So, press
the F10 key to enter Edge Selection Mode. Now select the edge loops of both fins as
shown (Fig. 1.6).

Fig. 1.6: Identifying and selecting fin edge loops in Edge mode

Go to the Polygon menu in the UVs Texture Editor window and select Cut UV
Edges.

Step 6: Following the same process, extract the shells for both fins properly. We now
need to take care of the flipped faces. To see which faces are flipped, click on
the Shaded UV Display button in the UV Texture Editor window. This will display the
flipped UVs in red (Fig. 1.7).

Fig. 1.7: Separating fin UV shells and inspecting shaded
UVs to detect orientation issues and flipped islands

Step 7: Next, select any of the flipped UV shells, go to the Polygons menu in the UV
Texture Editor window and click on the Flip command to flip the selected UV
shells.
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Repeat the same process, one by one, flip all the necessary UV shells.

After flipping the UV shells, we need to sew and flatten them. With one side of the
border edge selected, go to the Polygon menu and select Move and Sew UV Edges.
This will sew the corresponding edges together.

After sewing the shells together, we need to relax and unfold them. So, with a UV
shell selected, go to the Tool menu and select the Smooth UV Tool.

You will see the Smooth UV Tool on the grid. Click on the Unfold and Relax buttons
as required to flatten the UVs as shown.

Here you can see the selected UV shell unfolded and relaxed properly (Fig.1.8).

Fig. 1.8: UV shell after unfolding and relaxing, optimized for
improved texture distribution and minimal stretching.

Step 8: Using the same techniques, unfold and relax every UV shell. Now it’s time
for painting and applying our texture map (Fig. 1.9).

Fig. 1.9: UV shell after unfolding and relaxation, optimized for
improved texture distribution and minimal stretching.

Draft Study Material — Animator (Class XII) Page | 9



9. 3D Texture Painting: Colour Map

3D texture painting is an essential stage in the workflow of creating realistic digital
models, as it allows artists to directly apply colours and surface details onto a 3D
mesh. Steps are as follows:

Step 1: Before 3D painting, we have to remember that we already have converted the
mesh from polygons into subdiv earlier in part 1, but then converted it back into
polygons, so the unwrapping could be completed and in detail.

Since we have now completed the unwrapping process, we can proceed to the next
stage.

Since we have now completed the unwrapping process properly, it is time to convert
the polygon mesh back to subdivision once again. With the shark's body selected, go
to the Modify menu on the main menu bar and select the Polygon to
Subdiv command from inside the Convert submenu.

Now turn on Rendering mode (or press the F6 key on the keyboard).

Step 2: Go to the Texturing menu and open the 3D Paint Tool options box. This
opens a new panel for the 3D Paint Tool inside the Attribute Editor.

Inside the 3D Paint Tool attributes, open the File Textures drop-down menu and set
the Attribute to Paint option to Colour, and then «click on the Assign/Edit
Textures button to assign the texture map (Fig. 1.10).

Color

Assign/Edit Textures

Fig. 1.10: Using the 3D Paint Tool to create and assign a
colour texture map for texture painting

Step 3: Clicking on the Assign/Edit Textures button opens the Assign/Edit File
Textures window. Here, set the values for Size X and Size Y to 2048, and
choose JPEG (jpg) as the Image Format. Click on the Assign/Edit Textures button
to create and assign the texture to the selected mesh.
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Also, expand the Stroke drop-down menu, check on the Reflection option, with
the Reflection Axis set to X. With this option turned on, you can paint on both
sides of the mesh symmetrically.

Step 4: Now we will start painting. First, choose a dark black Colour with
the Opacity value set to something like 0.21. Go to the Flood panel and set
the Colour to pure white, then click on the Flood Paint button to apply the white
colour onto the entire shark mesh.

Now, with the dark black colour selected, start painting on the shark’s upper body.
As shown below (Fig. 1.11).

Fig. 1.11: Applying a dark black colour to the shark’s upper
body to establish the primary surface pattern

Step 5: Now we will paint some dirt and dust patches on the shark's body. Change
the Colour to very dark black and increase the Opacity value to something like 0.32.
Then click on the File Browser button (Fig. 1.12).

Paint Operations

Fig. 1.12: Configuring the dark colour, fine-tuning opacity
settings, and accessing the File Browser for texture selection
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Step 6: Clicking on the File Browser button opens the Open window. Here, select the
dapple.jpg file (included with the default Maya install) (Fig. 1.13).

Fig. 1.13: Choosing dapple.jpg from the File Browser to apply a
texture pattern to the model

Step 7: With the dapple.jpg image selected, start painting dust and dirt on the shark
model. You can also use the Blur tool inside the Paint Operations panel.

Artistically blur the patches, and also blur the paint seams if required. Once again
with the same texture brush selected, change the colour to pure white and increase
the Opacity value to around 0.75. Also, turn on the Paint Radio button.

Now paint some white patches as shown (Fig. 1.14).

Fig. 1.14: Adding white patches to create natural colour
variation and visual interest on the shark’s body
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Step 8: To add more variety, change the texture brush file to hatch.jpg to paint some
scratches on the skin. You can also use your own textures. Then take the white
colour and increase the Opacity to about 0.95. Now, paint some scratches on the
skin. We'll also paint some more patches, such as dotted spots. So first, change the
texture to sand.jpg.

This area should also have some colour. Change the colour to red, with
an Opacity value of 1.0. Now, if you paint the bottom of the fin, you'll see some red
spots. Keep painting artistically according to your needs (Fig. 1.15).

Fig. 1.15: Applying red spots to the fin at full opacity
to create bold, well-defined markings

Step 9: Now we will paint the gums of the shark. Pick a pink colour with
an Opacity value of 0.67, and start painting the gums as shown in the image
(Fig. 1.16).

Fig. 1.16: Applying a pink shade to the gums for a more
realistic and detailed appearance.
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With the same brush, colour and opacity values selected. Increase the brush size by
pressing B and dragging the Left Mouse Button to the left and right to increase
or decrease the size. With an increased brush size, paint some patches on the bottom
of the shark.

You can also choose your own colours and settings to further customise the look of
your model.

Step 10: After completing the texture painting, we need to save the texture for
retouching in Photoshop, so we can get a much better look for the texture and
colours. Scroll down in the 3D Paint Attributes and go to the File Textures option,
and click on the Save Textures button to save the texture file.

10. Applying Shaders

Shaders play an important role in defining how a 3D object interacts with light,
helping to create realistic surface properties such as colour, glossiness, and
reflectivity. In this step, a Blinn shader is applied to the eyeballs to achieve a smooth,
glossy appearance suitable for realistic rendering. Steps are as follows:

Step 1: With both eyeballs selected, right-click and select Assign Favourite
Material >Blinn.

In the Blinn Attribute Editor, change the colour to a dark blue as shown in the
image. Scroll down to the Specular Shading panel and change
the Eccentricity value to 0.150, the Specular Roll Off value to 0.800 and
the Specular Colour to white, to add glossiness to the eyeballs (Fig. 1.17).

Material Sample

Dittuse 0.80(
Transiucence
Transiucence Depth
Transiucence Focus 0., S0(
Specular Shading
Eccentriaty 10.150
Speadar Rl Off 0.800
Specular Color -
Reflectivity 0.500
Reflected Color
Spedial Effects
Matte Opacity

Raytrace Options
Vector Renderer Control

Select Load Attrbutes Copy Tab

<« |4 [« a4 > »l »] »l

Fig. 1.17: Applying the eye colour and fine-tuning specular
settings to achieve a realistic glossy appearance
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Step 2: Now apply a shader to the teeth mesh group. First, go to Window >Outliner.

We have already grouped all the upper and lower teeth in the Outliner window, so
select the Teeth group.

With the Teeth group selected, apply a new Blinn shader node and change its colour
to pure white.

The shark texturing process is completed now. Be sure to Save the file to use in the
next part of the process.

This is the final result of our well-textured shark (Fig. 1.18).

Fig. 1.18: Completed shark texture showcasing realistic colour
variation, markings, and surface detail

Practical Exercise

Activity 1: Interviewing a 3D Animation Professional

Materials Required:

1.

o ebd

Computer, tablet, or smartphone with internet access

Notebook and pen or a digital note-taking application

Audio/video recording device (optional, with permission)

Word processing software (e.g., MS Word, Google Docs, LibreOffice Writer)
Camera or screenshot tool for collecting relevant images (optional)

Procedure:

Step 1: Conduct the Interview

1. Identify a 3D animation professional, either locally or through online
platforms.

2. Prepare a list of interview questions in advance. Suggested questions
include:

e How do you begin an animation project?

e What tools and software do you use?

e What are the main steps in the animation process?

e What challenges do you face during animation work?
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e How do you ensure the quality of your animations?
e What advice would you give to beginners in 3D animation?
3. Schedule and conduct the interview respectfully.

Step 2: Record and Organise Information

1. Take detailed notes during the interview or record the conversation after
obtaining the artist's permission.

2. Collect supporting materials such as photographs, screenshots, diagrams, or
sample work if available.

3. Create a document containing:
e Name and brief background of the artist.
e Description of the animation workflow explained by the artist.
e Tools and software used.
e Tips, suggestions, and interesting insights shared.
e Relevant images, diagrams, or examples.

Step 3: Prepare the Final Report
1. Organise the information using clear headings and subheadings.
2. Format the document neatly and ensure readability.
3. Review the report for completeness and accuracy.
4. Save and submit the file.

Activity 2: Texturing a 3D shark model

Materials Required:

1. Computer or laptop

2. 3D modelling and animation software (e.g., Blender, Maya, 3ds Max)
3. Completed 3D shark model

Procedure

Step 1: Prepare the Model
1. Open the previously created 3D shark model.
2. If the model has not been created, complete the modelling process before
proceeding.

Step 2: Apply Textures
1. Select the shark model.
2. Create or assign a material to the model.
3. Import appropriate texture images or use procedural textures.
4. Apply the texture to the shark's surface.
5. Adjust colour, roughness, and other material properties to achieve a realistic
appearance.

Step 3: Refine and Review
1. Perform UV mapping if required.
2. Adjust texture placement and scaling.
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3. Preview the model under different lighting conditions.
4. Make necessary corrections to improve realism.
S. Save the textured model.

Activity 3: Creating a 3D animation production pipeline flowchart

Materials Required:

1. Blank sheet of paper or chart paper
2. Pencil and eraser

3. Ruler

4. Coloured pens/markers

Procedure:

Step 1: Review the Production Pipeline
1. Read the section describing the 3D animation production pipeline.
2. lIdentify the sequence of stages from planning to final output.

Step 2: Draw the Flowchart
1. Draw a flowchart on a blank page.
2. Arrange the stages in the following order:
Production Planning — Layout — Modelling — UV Mapping — Texturing —
Rigging— Animation — Lighting — Rendering — Compositing — Final
Output
3. Connect each stage using arrows to indicate workflow progression.

A. Fill in the Blanks

1. is a crucial step in the 3D animation production pipeline that
comes after modelling and before final rendering.

2. A provides detailed instructions about character movements,
scenes, camera moves, and audio details.

3. An specialises in building characters and other freeform surfaces,
while hard-surface modellers create architectural and mechanical elements.

4. A is a looped sequence of frames that creates the effect of

continuous walking.
B. Multiple Choice Questions

1. Textures are created in the form of:
a) Image maps
b) Graphs
c) Texture maps
d) Procedural maps
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C.

>

D.

1.

Modellers are usually split into:

a) Two or more departments.

b) One department only

c) Not more than two departments
d) None of these

Walk cycles are a common form of:
a) 'Loop' animation

b) One-sided animation

c) Two-sided animation

d) None of these

A line test is a process used to check:

a) Computer-drawn frames prior to them being used for the final artwork.
b) Hand-drawn frames prior to them being used for final artwork.

c) Colour balance

d) None of these

Onion skinning is a method used to view:

a) One frame of an animation

b) Two frames of an animation

c) Three frames of an animation separately

d) Several frames of an animation simultaneously

State Whether the Following Statements are True or False

. The production phase starts after the storyboard is approved.
. In production, different groups of artists work independently without

coordination.

. The layout determines camera angles, lighting, and placement of characters and

props.
A dopesheet is used to store audio files for the animation.

. Background artists create the static settings on which animation takes place.

Subjective Questions

A studio has finalized its script, character designs, and storyboard for an
animated film. The team is now ready to begin creating scenes and animation.
When does the production phase of animation start?

. While making an animated series, the director asks all artists to carefully follow

the storyboard before creating scenes. Why is the storyboard important for
starting production?

. During production, the modelling team changes a character design without

informing the animation team, causing delays and errors. Why is coordination
important among different artist groups in production?
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What have you learned?

After completing this session, you will be able to:

e explain the role of texturing in the 3D animation pipeline and how it
enhances model realism;

e demonstrate UV unwrapping, shell extraction, unfolding, relaxing, and seam
correction in Maya;

e demonstrate an understanding of UV editing, texture painting, and texture
application workflows by creating and modifying textures for 3D models
using appropriate mapping and painting techniques;

e analyse the alignment and quality of textures for consistency with the
model’s geometry;

o identify flipped faces, overlapping UVs, and other issues that affect texture
application; and

e classify texture elements (body, fins, gums, eyes, scratches, patches) for
organized workflow.

Session 2: Concept of Lighting and Rigging

In Maya, rigging creates a digital skeleton that controls how 3D models move, bend,
and perform actions, enabling realistic character animation. Lighting involves
positioning and adjusting light sources to define mood, depth, textures, and
atmosphere. Together, rigging and lighting provide both flexibility and visual impact,
ensuring animations are believable and engaging.

1. Lighting

Lighting in Maya refers to the simulation of real-world or artistic light sources inside
a 3D environment to make objects, characters, and scenes appear realistic or visually
appealing. It plays a vital role in defining mood, depth, and atmosphere, while also
supporting the storytelling process.

i. Purpose of Lighting: Lighting in Maya is essential because it adds realism by
simulating natural or artificial light sources within a scene. It enhances
textures, colours, and material details, making objects appear more lifelike.
By using highlights, mid-tones, and shadows, lighting also creates depth and
dimension in the composition. Additionally, it guides the viewer’s eye to
important elements in the scene and conveys emotion- for example, warm
lighting can create a sense of comfort, while harsh lighting can introduce
tension or drama.

ii. Role of Lighting in Production: Lighting in Maya works closely with
texturing and shading to make surfaces look realistic and believable. It plays
a key role in the rendering pipeline, influencing how the final image appears.
Beyond technical accuracy, lighting is also used creatively to set the tone of a
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scene. For instance, horror sequences often employ low, dramatic lighting,
while comedies use bright, soft illumination to create a cheerful atmosphere.

2. Types of Lights in Maya

Different types of light in Maya are as follows:

i. Directional light: It mimics sunlight; rays are parallel and consistent.
ii. Point light: It emits light in all directions from a single point, like a bulb.
ii. Spotlight: It emits a focused cone of light; useful for stage-like effects.
iv. Area light: It produces light from a rectangular or circular surface; great for
soft shadows.
V. Ambient light: It provides uniform light to reduce harsh shadows, but can

look flat if overused. Ambient lights are generally avoided in physically based
rendering pipelines.

Vi. Volume light: It lights a scene within a defined volume, such as a cube or
sphere.

3. Lighting Techniques

Below are the different forms of lighting techniques:

i. Three-point lighting: Uses a key light, fill light, and back light to illuminate

subjects.

ii. Global Illumination (GI): Simulates indirect light bouncing off surfaces.

iii. Final gather and ray tracing: Used for realistic reflections, refractions, and
shadows.

iv. Image-based Lighting (IBL): Uses High Dynamic Range Image (HDRI) images
to light scenes realistically.

4. Role of Lighting Artist

Lighting artists are responsible for placing and adjusting lights, defining their
properties, and controlling how light interacts with materials and textures. They
manage mood, shadows, and colour harmony, ensuring each shot looks realistic and
fits the director’s vision while maintaining consistency across the sequence.

5. Rigging

Rigging is the process of creating a skeletal structure (rig) that controls the movement
of a character or object. A character’s technical department will make test animations
showing how a creature or character appears when distorted into different poses,
and based on the results, counteractive adjustments are often made. The rigging
department is also involved in developing cloth simulation (a term from dynamics),
so making a character able to clench their fist or rotate their arm, the rigging and
cloth department is liable for realistically making their costume move as well.
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Planning a character's presentation frame by frame uses the same essential
principles first developed for 2D animation. Once the mesh is prepared and
Animation mode is enabled, the rigging process begins by setting up a skeletal
structure to control movement.

(i) Creating Joints for Rigging

Step 1: Open the complete textured shark file that you saved at the end of the last
part of the project.

With the shark selected, create a new layer and turn on the template button to
make it a template layer.

Rename the layer as Shark Mesh. Now, turn on Animation mode to start rigging.
Go to the Side view to start creating joints inside the shark's body.

Now go to Skeleton > Joint Tool. With the Joint Tool selected, create joints from the
lower front fins by holding the Shift key for a straight line.

Draw six bones up to the tail, as shown in the image below.

Step 2: This bone chain will work as the spinal cord. So, rename the joints as
Spine_jnt_1, Spine_jnt 2, Spine_jnt_3, Spine_jnt_4, Spine_jnt 5 and Spine_jnt_
Tip in the Outliner window.

Step 3: Again, with the Joint Tool selected, create

Three more joints for the upper fin, as shown in the image below (Fig. 1.19). You
must rename these joints as

e T
£ ¢ Upper_Fin_j

by Li:mer_Fin i

b Upper_Fin_jnt_Tip

Fig. 1.19: Adding three joints to the upper fin to establish the
skeletal structure for deformation
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Upper_Fin jnt_1, Upper Fin_jnt 2 and Upper Fin_jnt Tip.
In the same way, create the tail joints and rename them as:

Upper_Tail _jnt_1, Upper_Tail jnt 2, Upper_Tail jnt Tip for the upper tail mesh,
and Lower_Tail jnt_1, Lower_Tail jnt 2 and Lower_Tail jnt_Tip for the lower tail
mesh.

Step 4: Go to the Top view, and create joints for the left side fin. From the perspective
view, you will find the created joints are not positioned correctly. To correct this,
select the joint’s root and move it down in the Y axis to fit the joints inside the fin.

You must orient the joints according to the mesh flow of the fin. So, press Control-
A to open the selected joints’ Attribute panel, and then change the Joint Orient
Y and Z axis values (the values may differ in your case) (Fig. 1.20). Rename these
joints as

o L_Fin_jnt_1
i L~.» L_Fin_jnt_2
5 L_Fin_jnt_3
L L_Fin_jnt_Tip

Fig. 1.20: Adjusting joint orientations to follow the fin’s
topology and ensure smooth animation

L_Fin_jnt 1, L _Fin jnt 2, L Fin_jnt_3 and L_Fin_jnt_Tip.

Step 5: With L_Fin_jnt_1 selected, go to the Skeleton menu and click on the Mirror
Joint tool Options Box.

It opens the Mirror Joint Options window. Turn on the YZ radio button for
the Mirror across option. Type L_ in the field search, and R_in the Replace with
field, and then click on the Mirror button. You will see the mirrored joints for the

right side. Rename the mirrored joints as:

R Fin jnt 1, R Fin jnt 2, R Fin_jnt 3 and R_Fin_jnt Tip.
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Step 6: Create joints for the head and jaw. Rename the head joints as
Head_jnt and Head_jnt_Tip, and the jaw joints as Jaw_jnt and Jaw_jnt_Tip.

And create one more joint as the Root joint.
(ii) Parenting the Joints
Step 1: Establish proper hierarchy in the rig, follow these steps (Fig. 1.21):

a) Select R _Fin_jnt_1 and L_Fin_jnt_1.

b) Hold down the Shift key and then select SpineBase_jnt (this should be the last
selected object, i.e., the parent).

c) Press the P key to parent the fin joints to the spine base joint.

d) Next, select Upper_Fin_jnt_1.

e) Hold down the Shift key and select Spine_jnt_2.

f) Press the P key to parent the upper fin joint to Spine_jnt 2.

Fig. 1.21: Organizing the rig hierarchy to maintain
accurate parent-child relationships and control flow

Step 2: Now, with Upper Tail jnt 1 and then Lower _Tail jnt 1 selected, hold
down Shift and select Spine_jnt Tip and press the P key again. Now
with Jaw_jnt and Head_jnt selected, hold down Shift. Select SpineBase_jnt and
then pressthe P key. Finally, select the SpineBase_jnt and then select
the Root_jnt, and press the P key. The parenting process for all joints is now
completed (Fig. 1.22).

Fig. 1.22: Connecting all joints through parent-child
relationships to create a coherent rig structure
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(iii) Creating Control Curves

Step 1: Now we will start creating control curves. So, go to Create > NURBS
Primitives > Circle.

Create a Circle curve in the Perspective view. With the Circle selected, move and
place it on the top of the shark mesh, and then deform it into something similar to
shown in this image. Press F9 to jump into Vertex selection mode, and then deform
the vertices to create the shape. Jump into the Front view and then create another
big Circle curve. After creating the new circle, jump into the Perspective view and
then move and place it around the shark’s head (Fig. 1.23).

Fig. 1.23: Generating and customizing circle curves to
serve as animation control objects

Step 2: Select the previous circle curve and rename it Swimming Control in
the Channel box. Also, select and rename the big circle Head_Control. We have also
created two more Circle curves and placed them around the upper and lower tail
mesh, as shown in the image below. Rename these
curves Upper_Tail Control and Lower_Tail Control (Fig. 1.24).

Fig. 1.24: Adding two more circle curves to
provide enhanced control over the rig

Step 3: Create one more Circle curve for side fin control, and place it around the
side fin area. With this new circle curve selected, snap it to the L_Fin_jnt_1 by
pressing the V key.
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We have now created the left side fin control, and the fin control for the right side
as well. So, with the left circle selected, press Control-D to duplicate it for the right-
side fin.

Once the right-side fin control curve is created, snap it to the R_Fin_jnt 1 by
pressing the V key. Rename the left side fin control L_Fin_Control, and the right-
side fin control R_Fin_Control (Fig. 1.25).

Fig. 1.25: Generating a control curve to serve
as an intuitive interface for rig controls

Step 4: Finally, we need to create the global control. So, go to Create > CV Curve
Tool and click on the Options box. This opens the CV Curve Tool settings panel.
Here, turn on the Curve degree: 1 Linear radio button.

With the CV Curve Tool selected, create a rectangular shape in the Top view.

Jump into the Perspective view and place it beneath the shark mesh. Rename this
rectangular curve as Global_Control.

With all the control curves selected, go to Edit > Delete by Type > History to delete
the history.

With all the control curves still selected, go to Modify > Freeze Transformations.

We have now created all the control curves for the shark animation controls
(Fig. 1.26).

Fig. 1.26: Designing and refining global and control
curves to complete the rig control system.
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(iv) Creating Expressions for Spine Joint Rotation

Step 1: We will write an expression for the rotation of the shark’s spine joints. So
first, select the Spine_jnt_1 as shown in the image below (Fig. 1.27).

Fig. 1.27: Selecting Spine_jnt_1 to begin spine rig manipulation

With Spine_jnt_1 selected, go to Window > Animation Editors > Expression
Editor.

After opening the Expression Editor Window, select Spine_jnt_1 in the objects
group and rotate Y in the Attributes group.

float $freq = 1;

float $delay = 0;

float $amp = 1;

Spine_jnt_1.rotateY = sin((frame*$freq)+$delay)*$amp;

and then click on the Create button to apply the written expression structure
(Fig. 1.28).

¥ Sclection

épimJnl_1

float $freq = 1;

float $delay = 0;

float $amp = 1;

Spine_jnt_1.rotateY = sin((frame*$freq)+$delay)*$amp;

Create Delete

Fig. 1.28: Confirming and applying the expression by clicking Create
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Step 2: Now we will create some custom attributes. So, with Swimming
Control selected, go to Modify > Add Attribute.

This opens the Add Attribute window. In the Long name field, write amplitude.
And set the Numeric Attribute Properties for Minimum to 0, and Maximum to 10.
Then click on the OK button.

Again, in the Long name field type Speed, and set the Minimum value to .1 and
the Maximum value to 10, and then click on the Add button. And finally, in
the Long name field type Delay, and then set the Minimum value to -24 and
the Maximum value to 24, and click on the OK button (Fig. 1.29).

[P
o L) Add Attri

Particde Control

Long name: Delay

Override nice name:

Make attribute: @ Keyable
Data Type
Vector Integer
o Float Boolean
Attribute Type

® Scalar

Numeric Attribute Properties
Minsmum: -24

Mandmum: 24

Default: 0

Enum Names

OK

Fig. 1.29: Introducing speed and delay attributes to enhance
animation control and timing precision

Step 3: Now, after selecting the Swimming Control, you will see three new custom
attributes: Amplitude, Speed and Delay in the Channel Box. Now, with
the Swimming Control selected in the Channel Editor, select all
the Translate and Scale parameters.

Right-click on them and select Lock and Hide Selected from the fly-out menu.

Now open the Expression Editor and type the following expression in the expression
text box:

float $freq = Swimming_ Control.speed/12;

float $delay = Swimming_ Control.delay;

float $amp = Swimming_Control.amplitude*5;

Spine_jnt_1.rotateY = sin((frame*$freq)+$delay)*$amp;
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Finally, click on the Edit button (Fig. 1.30).

ul Expression E

SclactFilﬁr bject Fiter  Attrbute Fiter 1
"« By Expression Name

Aways

Expresson Edtor

float $freq = Swimming_Control.speed/12;

float $delay = Swimming_Control.delay;

float $amp = Swimming_Control.amplitude*5;
Spine_jnt_1.rotateY = sin((frame*$freq)+$delay)*Samp;

Edit Delete

Fig. 1.30: Creating and refining an expression to control spine
rotation behavior

Step 4: We now need to write an expression for each spine joint. So, select all the
written expressions and rename the expression as Spine_1, and press the Edit
button.

Next, click on the New Expression button and type Spine_2 as the expression name.
Then paste the copied expression text into the Expression field box, and
replace Spine_jnt_1 with Spine_jnt_2. Finally, click on the Edit button.

Do the same thing for the next spine joint. Click on the New Expression button and
type Spine_3 as the expression name. Then paste the copied expression text into
the Expression field box, and replace Spine_jnt_1 with Spine_jnt_3.

And click on the Edit button. Using the same process, create expressions
for Spine_jnt_4 and Spine_jnt_5.

Finally, for the end spine joint, click on the New Expression button and
type Spine_end as the expression name. Then paste the copied expression text into
the Expression field box, and replace Spine_jnt_1 with Spine_jnt_Tip. And finally,
click on the Edit button.

After doing this, check the attributes for the animation control. It works fine, but we
can’t control the delay attributes. So, we have to multiply the delay values for each
spine joint. Keep the 1* in place for the Spine_lexpression, and re-number the
values up to 6* for the remaining five joints.
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Through this process, we have now changed all the Spine_1 to Spine_end
expressions one by one with a float delay, as shown in the image below (Fig. 1.31).

Spine_end

float $freq = Swimming_Control.speed/12;

float $delay = 6*Swimming_Control.delay;

float $amp = Swimming_Control.amplitude*s;
Spine_jnt_Tip.rotateY = sin((frame*$freq)+$delay)*$amp;

Edit

Fig. 1.31: Implementing delayed expressions to introduce
controlled timing offsets in rig behaviour

Now, check the Custom Attributes. You can see all the controls for the Swimming
Control. The expression for the spine joints is now completed (Fig. 1.32).

Channel Box / Layer

Channels Edt Object

Swimming_Control

Speed 2
Delay -23.3

SHAPES

Swimming_ControlShape
OUTPUTS

Spine_1

Spine_2

Spine_3

Spine_4

Spine_5

Spine_end

103p3 2401 | x08 PUrRYD

J0¥P3 APqUAY

Node State Normal

Display Render Anm
Layers Options Help

»

S o

S

V T /|SharkiMesh

Fig. 1.32: Checking custom attributes to confirm proper
configuration and behaviour in the rig

Draft Study Material — Animator (Class XII) Page | 29



(v) Creating Constrain Controls

Step 1: Before creating the constraint controls, hide the shark mesh in the Layer
Editor. Now with Head_Control selected, go to Modify > Add Attribute.

In the Add Attribute settings window, type Jaw X in the Long name field and then
click on the Add button to add a new attribute.

Follow this process, create all three custom attributes respectively: Jaw X, Jaw
Y and Jaw Z (Fig. 1.33).

Crannel Box / Laywer Edisor

| Chamnels Edt

~- T_‘:, = Head_Control
! gt

Jaw X0
Jay YO0
Jaw Z 0
SHAPES
Head_ControlShape

Fig. 1.33: Hiding the mesh and adding Jaw X, Y, and Z
attributes to the Head control for enhanced rig functionality

Step 2: Now with Head Control selected, go to Window > General Editors >
Connection Editor. In the Connection Editor, we can see Head Control in
the Outputs group. First select Jaw_jnt in the viewport and then click on Reload
Right (Fig. 1.34).

After loading Jaw_jnt, click on:

Head Control Jaw X to

Jaw_jntrotateX, Head_Control Jaw Y to
Jaw_jntrotateY and Head Control Jaw Z to
Jaw_jntrotateZ.
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ghostDriver

Fig. 1.34: Using the Connection Editor to load Head Control
and Jaw_jnt for establishing rig connections

With Head Control selected, first select Head_jnt and then go to Constrain >
Orient.

Step 3: Next, select L_Fin_jnt_1 and then select L_Fin_Control, and go
to Constrain > Point tool. After applying a point constraint,
select L_Fin_Control and then go to Window > General Editor > Connection
Editor.

This opens the Connection Editor. Select L_Fin_jnt_1 in the viewport and then load
it on the rightside by clicking the Reload Right button. And then connect all
three rotate X, Y and Z inputs for both sides.

Now select L_Fin_jnt_2 and then click on the Reload Right button, and do the same
as we did previously. Now select L_Fin_jnt_3 and then click on the Reload
Right button, and connect them as previously done (Fig. 1.35).

rotateX
rotateY
~ rotateZ

Fig. 1.35: Using a point constraint to connect and drive
positional movement in the rig
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Follow the same process and connect the right side and apply a Point Constrain,
likewise done for the left side joints.

Step 4: Now we will do the same with the upper and lower tails. So,
with Upper_Tail _jnt_1 selected first, select the Upper_Tail Control and then go
to Constrain > Point.

Now with the Upper_Tail Control selected, open the Connection Editor and then
reload the right side with the Upper_Tail jnt_1, and then connect rotate X,
Y and Z. In the same way, connect Upper_Tail jnt 2 also (Fig. 1.36).

rotateX

rotateY
rotateZ

Fig. 1.36: Applying constraints to tail joints and
linking rotations to ensure smooth and unified motion

Step 5: Open the Outliner window. Here, select the Lower_teeth_group and while
holding down Control, select the Jaw_jnt and then press the P key to parent.

First select Left_eye_ball, Right_eye_ball and the Lower_teeth_group, and then
select the Head_jnt and press the P key to parent them together (Fig. 1.37).

Bownoer i (=5 5

Shark_poly to_subdiv
Left_eye_ball
Right_eye_ball

er_teeth_group

AN G I R AE I

Fig. 1.37: Attaching the teeth to the jaw hierarchy to ensure
proper movement during animation
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(vi) Creating the Global Controls

Step 1: Select all the control curves, except for the Global Control curve and
press G to group them. After making the group of controls, rename
it Controls_Grp in the Channel Box (Fig. 1.38).

oL

sOURsS

g
L
R
R

X03P3 ANQIY

Fig. 1.38: Organizing control curves into groups for a cleaner
and more efficient rig structure

Step 2: Now select the Root_jnt and press G to make it a group of joints. Rename
it All Joints Grp (Fig. 1.39).

203p3 R | xog puuey)

Fig. 1.39: Creating a group for the root joint and renaming
it to All Joints Grp for clean rig structure

Step 3: Now, in the Outliner window, first select the Global_Control and then select
the Controls_Grp and go to Constrain > Scale Constrain.

With the same controls still selected, go to Constrain > Parent Constrain this time.

Now, select the Global Control and then select the All Joints Grp, and go
to Constrain > Scale Constrain.

Again, with the same controls still selected, go to Constrain > Parent Constrain this
time.
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(vii) Applying Skinning and Editing Weights

Step 1: With the shark mesh and Root_jnt selected together, go to Skin > Bind Skin
> Smooth Bind.

Now select the Head Control and then set the Jaw Z value to -20.

You will see deformation around the mouth area, which is not a right indication. The
skin weights need to be balanced according to the respective joints (Fig. 1.40).

Channels Edt Object Show

Head_Control

10393 Rie | 108

033 ANy

Jaw Z -20
SHAPES
Head_ControlShape

Fig. 1.40: Fine-tuning Jaw Z movement and correcting
skin weights for improved deformation accuracy

Step 2: For adjusting skin weights, go to Skin > Edit Smooth Skin > Paint Skin
Weight Tool and click on the Options box.

This opens the Paint Skin Weight Attribute Editor window. You can select the
joints independently and then reduce or add skin weights as required.

For adjusting and painting weights, scroll down the attributes list and paint and
adjust weights using the Add and Replace options as required (Fig. 1.41).

Select Geometry
Paint operation: e Replace ® Add
Scale Smooth
Opacity: 0.0000 &
Value: 0.0000 |

> o

Fig. 1.41: Refining vertex influence by painting
skin weights for smoother deformation results.
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Step 3: In this case, we can also use the Component Editor for better controls over
the skin weights. So, with the shark mesh selected, turn on the Component button
on the status bar, as shown in the image below.

With the vertices of the upper head area selected, go to Window > General Editor >
Component Editor.

Now right-click on the shark mesh and select Display Coarser.
In the Component Editor, select the entire column of weight boxes and enter a
value of 1, and then press the Enter key. Kindly note, the selected vertices have

shifted a bit upward.

Again, select some more vertices around the nose area, and enter the same value
of 1 for the entire column of the Head_jnt_Tip, and then press the Enter key.

Follow the same process, select the vertices of the lower jaw, and set a value
of 1 under the Jaw_jnt joint column, and press Enter again (Fig. 1.42).

Fig. 1.42: Refining skin weights through the Component
Editor for precise vertex influence management

We have now properly adjusted the skin weights for all the joints. Below is the
complete shark character, fully rigged and ready for animation (Fig. 1.43).

Fig. 1.43: Skin weight adjustments completed,
leaving the shark rig ready for animation
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Activity 1: Rigging a Textured Shark Model
Materials Required:

Computer or laptop

3D animation software (e.g., Blender, Maya, 3ds Max)
Completed and textured 3D shark model

Mouse or graphics tablet (optional)

Project file for saving work

a L=

Procedure:
Step 1: Prepare the Model

1. Open the textured shark model in the 3D software.
2. Check that the model geometry and textures are correctly applied.
3. Save a backup copy of the model before beginning the rigging process.

Step 2: Create the Skeleton

Add an armature or skeleton to the shark model.

Create bones for the main body, tail, fins, and jaw (if required).
Position and align the bones according to the shark's anatomy.
Ensure that joints are placed at appropriate bending points.

e

Step 3: Bind the Model to the Skeleton

1. Parent the shark model to the armature.

2. Use automatic weights or manually assign vertex weights.

3. Adjust weight painting to ensure smooth and natural deformation during
movement.

Step 4: Add Animation Controls

1. Create control objects or handles for major body parts.
2. Set up constraints where necessary to simplify animation.
3. Organise controls for easy access and efficient workflow.

Step 5: Test and Refine the Rig

Move the controls and bones to test the rig.

Check the movement of the tail, fins, and body.

Correct any deformation issues or weight-painting errors.
Save the completed rigged model.

el

Draft Study Material — Animator (Class XII) Page | 36



Activity 2: Lighting the rigged, and textured shark model

Materials Required:

1. Computer or laptop

2. 3D animation software (e.g., Blender, Maya, 3ds Max)
3. Developed, rigged, and textured shark model

4. Rendering engine integrated with the software
Procedure:

Step 1: Prepare the Scene

1. Open the completed shark model scene.
2. Verify that the model, textures, and rig are functioning correctly.
3. Set up an appropriate background or environment for lighting.

Step 2: Add Basic Lighting

1. Insert one or more light sources into the scene.

2. Use suitable light types such as Point Light, Spot Light, Area Light, or Sun
Light.

3. Position the lights to illuminate the shark model effectively.

Step 3: Enhance the Visual Appearance

1. Adjust light intensity, colour, and direction.

2. Create highlights and shadows to add depth and realism.

3. Use fill lights and rim lights to improve visibility and separation from the
background.

4. Apply underwater-style lighting effects if desired.

Step 4: Experiment and Refine

Test different lighting positions and angles.

Modify light colours and strengths to create different moods.
Preview the scene from multiple camera views.

Adjust until the desired visual effect is achieved.

b

Step 5: Render and Save
1. Render test images to evaluate the lighting setup.

2. Refine settings if necessary.
3. Save the final scene and rendered output.
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Check Your Progress

A. Fill in the Blanks

1. Lighting artists establish colour palettes, mood lighting and
for each assigned shot.
2. Lighting artists ensure that each shot fits within the link of a

w

Rigging procedure also known as
4. Planning a character's presentation frame by frame uses the same essential
principles first developed for

B. Multiple Choice Questions

1. What is one of the primary responsibilities of a Lighting Artist in a production
house?
a) Designing character models
b) Creating sound effects
c) Assembling animation, textures, camera moves, and effects into final scenes
d) Writing the script

2. Which of the following is NOT typically part of a Lighting Artist’s everyday tasks?
a) Placing lights
b) Defining light properties
c) Modelling 3D characters
d) Considering colour theory and harmony

3. In animation, the term “biped” refers to:
a) A lighting setup with two main light sources
b) A two-legged character
c) The skeleton or bone system added to a character
d) A camera movement technique

4. Which department is responsible for making costumes move realistically in
animation?
a) Lighting department
b) Rigging and cloth simulation department
c) Storyboarding department
d) Editing department

5. The process of rigging in animation is essential because it:
a) Adds textures to a model
b) Allows a character or object to move in a realistic way
c) Sets the lighting mood for each shot
d) Creates the initial storyboard for the scene
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C. State Whether the Following Statements are True or False

1. A Lighting artist is only responsible for placing lights in a scene.

2. Lighting TDs assemble animation, textures, camera moves, and effects into final
scenes.

3. The position and intensity of lights can affect the mood and believability of a
scene.

4. A biped in animation refers to a lighting setup with two light sources.

5. The rigging department is responsible for creating realistic costume movement

through cloth simulation.
D. Subjective Questions

1. An animation studio has completed character modelling, texturing, and
environment design for a film scene. However, the scene still looks flat and
unrealistic until the lighting artist adds proper lights and effects. Explain the role
of a Lighting Artist in bringing together elements created by other departments in
an animation production.

2. In a horror animation scene, the lighting artist uses dim blue lighting and strong
shadows to create a scary atmosphere. In another scene, warm yellow lighting is
used to show happiness and comfort. How do lighting properties and colour theory
influence the mood and believability of an animated scene?

3. A 3D character model has been created, but it cannot move its arms, legs, or facial
features until a digital skeleton is added. What is rigging in animation, and why
is it essential to the animation process?

4. During production, an animator reports that a character’s arm bends incorrectly
while moving. The character TD checks the rig, fixes the controls, and tests the
movement again. Explain the role of a character TD in testing and adjusting a rig.

S. In an animated movie, a superhero’s cape and clothes move naturally while
running and jumping, making the character look more realistic. Describe the
importance of cloth simulation in creating realism for animated characters.

What have you learned?

After completing this session, you will be able to:

e explain how lighting sets mood, depth, and realism in a 3D scene;

e demonstrate rigging by creating joints and a skeleton for character movement;

e describe control curves and how they manipulate the shark’s body and fins;

e identify constraints that link controls to joints for accurate animation; and

e explain how lighting, textures, and shaders combine to create a realistic final
render.

Session 3: Post-Production Activities

Post-production is the final stage of the animation pipeline where all creative and
technical elements merge into a complete product. It starts with rendering,
converting models, textures, lighting, and effects into final images. Next is
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compositing, combining layers, backgrounds, and effects for realism. Editing
arranges and trims sequences for continuity and pacing. Sound, music, dialogues,
and effects are added to enhance emotion and atmosphere. Finally, titles and credits
give the animation a professional finish.

1. Rendering

Rendering is a crucial stage in the animation production pipeline that converts digital
assets—such as 2D or 3D models, textures, lighting, materials, and visual effects—
into the final images or frames viewed by the audience. It is the process through
which the animator’s creative work is transformed into a polished visual output that
is ready for editing, compositing, and final presentation.

Before rendering begins, it is important to understand camera placement, camera
angles, and camera movements, as these elements significantly influence the
composition, mood, and visual quality of a scene. Careful planning of camera work
helps ensure that the rendered output effectively communicates the intended story
and artistic vision.

Rendering is widely used in both 2D and 3D computer animation and can also refer
to the creation of final frames in traditional hand-drawn animation workflows. In
computer-generated animation, rendering involves processing all scene elements,
including geometry, textures, lighting, shadows, reflections, and special effects to
produce a sequence of high-quality images. These individual frames are then
compiled into a continuous animation or video clip.

The primary objective of rendering is to generate the final pixel-based frames that
accurately represent the completed scene. Depending on the complexity of the
animation, rendering can be a time-consuming process that requires significant
computing resources.

Before rendering a scene, artists should carefully examine it for common issues that
may affect image quality or increase rendering time. Identifying and correcting
problems such as incorrect lighting, missing textures, excessive polygon counts, or
inefficient render settings can improve both visual results and production efficiency.
While test renders provide an accurate preview of the final output, artists can often
evaluate and visualise scenes using viewport previews and other diagnostic tools,
allowing them to adjust more quickly before initiating the final render. Table 1.1
describes different techniques used to preview and assess animation scenes during
the rendering process.

Table 1.1: Techniques to preview and assess animation scenes during the
rendering process

See changes to a still image or a | Use Interactive Photorealistic Rendering (IPR).
single frame of an animation as | IPR updates the display to show your most
you make them. recent changes, allowing quick feedback during
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scene development. However, there are

limitations to what can be displayed.

See what a still image, a single
frame of an animation, or a
selected region looks like while
the render is in progress.

Use Render View, particularly Render Region.
Render View provides a more
representation than IPR but requires more
processing time. Rendering only a selected
region helps reduce visualization time.

accurate

View lights, objects, and
textures directly in the scene
without performing a full render.

Use Hardware Texturing. This method does not
perform an actual render but displays an
approximation of the final rendered appearance,

enabling faster scene evaluation.

Render at lower resolutions. Lower-resolution
renders require less processing time and
provide a fast way to review the overall
appearance and animation quality before
creating the final high-resolution output.

Quickly preview a fully rendered
still image, a single animation
frame, or an entire animation.

2. Performing a Final Render
Once a scene has been reviewed and optimized, the final rendering process can begin.
Final rendering generates the completed images or animation frames that will be

used for editing, compositing, and distribution.

Table 1.2: Methods for Performing Final Rendering in Animation Production

A still image or a single
frame of an animation.

Use Render View. This method renders and displays a
single frame directly within the software, making it
ideal for reviewing image quality and scene details.

A still image, a single
frame of an animation, or
an entire animation
sequence.

Use Batch Render. Batch rendering automatically
processes and saves multiple frames or complete
animation sequences without requiring user
interaction.

A still image, a single
frame of an animation, or
an

entire animation

S€equernce.

Use Command Line Render. This method initiates
through instructions,
providing greater flexibility for automation, network
rendering, and large-scale production workflows.

rendering command-line

In the main Maya window, click the Render Current Frame button, or select Render

> Render Current Frame.

Maya renders the current scene and displays the image as it renders in Render View.

To re-render a frame from within Maya:

e Select Render > Redo Previous Render from the main menu bar.

e Maya renders the scene from the previous camera and displays the image as
it renders in the Render View window.

Draft Study Material — Animator (Class XII)

Page | 41




To cancel the in-progress render,

Note: To set batch render options, select
Press Esc.

Render > Batch Render > to open the
To batch render from within Maya, | Batch Render window. For a description of
do any of the following: the batch render options, see Batch

Render Options.
e (Click Render > Batch Render

to batch render. When using the Maya Batch Renderer on

e To cancel the render, click | 5 remote machine the User Account
Render > Cancel Batch | jnformation (i.e. username) must be
Render. consistent between the machines to

e To show the image being | ensure that User Authentication will
rendered, click Render > | function correctly.

Show Batch Render.

You can render a scene on a | Note: We recommend that you use a
computer that has more than one | single processor when batch rendering a
processor and make use of some or | scene that contains a spotlight, material
all of its available processors. transparency, and raytrace shadows.

To render on a computer with several processors from within Maya. From the Maya
window, select Render > Batch Render >. The Batch Render Frame window displays.
To use all available processors on your computer for rendering, turn on Use all
available processors.

To use only some of the available processors on your computer for rendering, turn
off Use all available processors and set Number of Processors to Use to the number
of processors you want to use.

Click Batch Render. Maya renders the animation. To render on a computer with
several processors from a shell or command line (Maya software rendering only).

Render View lets you render a specific portion of your scene at any resolution so that
you can get a feel for the changes you make as you shade, light, and texture objects.

Unlike rendering at a lower resolution, a process which reduces the size of the entire
image, rendering a region can help you make changes more efficiently and quickly to
the specific regions of interest at full resolution.

Tip: If you turn on Auto Render Region (Options > Auto Render Region), the changes
you make appear as you draw the marquee (A marquee is a selection boundary used
to choose or manipulate parts of a scene or objects in animation or design software)
anywhere in Render View. Only the marquee area of the surface re-renders, showing
the results of the adjustment.

To render a region of your scene:

e Marquee select the area that you want to render in Render View (Fig. 1.44).

o Ifthere is no representation of your scene in Render View for you to marquee.
select Render > Snapshot > and select the camera (view) you want to capture.

e Click the Render region button or select Render > Render Region.
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- Marquee select a region,
F make changes to the scene,
* \ then click the Render region
y button.

(Alternatively, set Auto Render Region
to see the changes as you make them.)

R 1\
jey

size: 640 480 zoom: 1.000

Fig. 1.44: Enabling Render Region for focused rendering and
faster preview of selected areas

You can isolate specific objects to render. Note that when using IPR rendering, you
must perform another IPR render before you can see the effect of this change.

To render selected surfaces:

e Select the objects you want to render.
e In the Render View window, select Render > Render Selected Objects Only.
e Render the scene.

Tip: You can display a wireframe snapshot of your scene to use as a guide to select
a region of your scene to render.

In Render View, select Render > Snapshot and select the camera (view) you want to
capture.

The Maya Software renderer renders an image as a series of tiles. The renderer tries
to use a tiling configuration that ensures memory is optimised. Thus, the tiles are
smaller in the regions of the image where the geometry is dense. The renderer tries
to ensure that the memory cap specified in the Render Settings window is respected.

Image resolution is the total pixel size of a bitmap image. For example, 720 x 486 for
NTSC video output. Display resolution is the number of pixels in 1 inch on the screen.
Display resolution is measured in Pixels Per Inch (ppi). Most monitors have a display
resolution of about 72 ppi. If your output is for print, consider a display resolution
of around 300 ppi.

Note: The terms Pixels Per Inch (ppi) and Dots Per Inch (DPI) are often interchanged
freely. Pixels per inch, however, applies only to screen resolution, which displays
images in pixels. Dots per inch applies only to paper-based images, which are printed
with dots of colour.

You can create subfolders as well as custom filenames for storing your rendered
images using the File Output section.
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This section describes the tokens that you can input to create the subfolders and
filenames. If you do not input any of the tokens described below, Maya creates default
subfolders in which it saves the rendered images (Fig. 1.45).

¥ File Oukput

Input render filename
tags here. Otherwise,
Maya uses the default.

Fig. 1.45: Configuring the File Output section to render and
export image sequences

Default behaviour of rendered images and directories

By default, Maya saves rendered images to the following subfolders:
<RenderLayer>/<Camera>

Scenes with more than one render layer and a renderable camera:

If your scene consists of more than one render layer, then a subfolder is created for
each layer.

Similarly, if your scene consists of more than one renderable camera, a subfolder will
be created for each camera.

For example, a scene with two render layers and two renderable cameras would save
out rendered images to subdirectories as follows:

layerl/cameral/

layerl/camera2/

layer2 /cameral/

layer2 /camera2/

Scenes with only one render layer or only one renderable camera:

By default, a layer subfolder is not created for a scene with only one render layer.
Therefore, a scene with two renderable cameras but only one render layer creates
subfolders as follows:

cameral/

camera?2/
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Similarly, a camera subfolder is not created by default for a scene with only one
renderable camera. Therefore, a scene with two render layers but only one renderable
camera creates subfolders as follows:

layerl/

layer2/

If a scene has only one render layer (or no layers at all) and only one render able
camera, then subfolders are not created by default, and Maya saves the scene as

MyScene.iff.

Note: Explicitly entering tokens forces folders to be created. See the Rendered image
filename options (tokens) below for more information.

3. Creating subfolders and filenames for rendered images
The following rendered image filename options and tokens can be combined to create
subfolders and custom image names for rendered images. Enter these options in the

File Name Prefix field of the Render Settings: Common tab.

Use the tokens in conjunction with different separators between them. To create
subfolders, use the slash (/) separator as in <RenderLayer>/<Camera>/<Scene>.

Use any other separator, for example, underscore (_) and dash (-), to separate the
tokens in your image file name.

You can repeat options within the specification, and you can also specify any text
you like in the image file name or path (for example, .TEST or _final to indicate the
kind of render that you are performing).

4. Rendered image filename options (tokens)

<RenderLayer>

Adds the layer name to the created subfolder or image file name (for example, layer1).
When using render passes with the Maya software renderer, if more than one pass
is created for the layer, then pass names are appended to the layer name. The format
used is layer pass (for example, layerl_beauty). For more information on passes, see
Work with render passes. When using multi-render passes with the mental ray
renderer, a directory is created for each pass.

<Scene>

Adds the scene name to your subfolder or image file name.
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<Camera>

Adds the renderable camera name to the created subfolder or image file name (for
example, cameral).

If your scene is set to render fields, then field names are appended to the name; for
example, camera_odd or camera_even.

<RenderPassFileGroup>

Adds the render pass file group name to the created subfolder or image file name (for
example, IndirectIllum).

<RenderPass>

Add the render pass node name to the created subfolder or image file name (for
example, diffuseNoShadow).

<RenderPassType>

Different types of render passes are available for selection using the Render Pass
Attribute Editor, for example, beauty, shadow, specular, and refraction. When you
use this render token, a unique abbreviation of the pass type, of less than 6
characters, is appended to your output file name, for example, REFR for refraction
pass.

<Extension>
Adds the extension to the created subfolder or image file name.
<Version>

Adds the version label that you have selected to the created subfolder or image file
name. This option can be a numeric version number, the current date, the current
time, or any custom version label. Customise this token using the Version Label
attribute.

5. Setting up your file name prefix using the command line

In addition to setting up your file name prefix using the render tokens in the Render
Settings window: Common tab, you can also use the command line to set up the file
name prefix using the -imflag. You must include the angular brackets for each render
token and wrap the string with quotation marks. Some of the shorthand notations,
for example, %l for layer and %c for camera, are still supported for backwards
compatibility. However, not all tokens have a shorthand equivalent. Create
subdirectories by adding a / (slash). Any alphanumeric text, in addition to
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underscore (_) and dash (-), can be used to separate the tokens in your image file
name.

For example:

Render —r scenefilename -im
"<Camera>/<RenderLayer>/Draft_3_<Scene>_<RenderPass>"

6. OpenEXR file format

Among the available multi-channel file formats, OpenEXR is the only file format
where multi-channel is being leveraged. Therefore, multiple render passes can be
concatenated into a single multi-channel. exr file. Use the Frame Buffer Naming and
Custom Naming String attributes in the Render Settings: Common tab to customise
the naming of your OpenEXR channels.

To use these attributes, your scene must contain at least one render pass. Also, you
must select OpenEXR as your file format for these attributes to become active.

Select the Automatic mode under the Frame Buffer Naming attribute to use the
<RenderPassType>:<RenderPass>. <Camera> tokens to name your channels. This is
the default option.

Select the Custom mode under the Frame Buffer Naming attribute to customise your
OpenEXR channel names. Choose from the render tokens listed in Rendered image
filename options (tokens).

Note: EXR version 1.7 supports 252-character channel names. The limit is 252
characters to save room for an extension of up to 3 characters used to differentiate
individual channels (for example, R for the red channel). However, EXR version 1.7
is currently supported by a few external applications, and embedding channel names
longer than 31 characters may break compatibility with external applications that
do not support it. By default, channel names are truncated to 31 characters for
backward compatibility. You can create and set MAYA_EXR_LONGNAME to 1 to
allow long channel names of 252 characters so that they are not truncated. See Image
format for more information on the OpenEXR format. See Rendering environment
variables for more information about the MAYA_EXR_LONGNAME environment
variable.

Note: Do not use the <RenderPass> token in your File name prefix field if you are
using the multi-channel OpenEXR format. Using the <RenderPass> token creates a
file for each render pass instead of writing to a multi-channel .exr file.

7. Frame/Animation Ext

In addition to the rendered image filename tokens discussed above, you can also use
the Frame/Animation Ext drop-down list to customise your image name by adding
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the frame number to your image name. For example, if you choose name#.ext with a
Frame padding of 4, and the scene name is MyScene, then the rendered image would
be named MyScene0001.iff.

Examples

e If you choose not to enter any tokens in the File Name Prefix attribute, the
following subfolders are created by default:

<Layer>/<Camera>/IMAGENAME.iff

e If you choose to use the Frame/Animation Ext field in conjunction with the File
name prefix attribute, you can also add the frame number to your image name.
Assume that you choose the name_#.ext option with a Frame padding of 2. The
following entry produces a layer name subfolder and adds 1) the camera name,
2) the scene name, and 3) the frame number to the name of the rendered image.
The -(dash) separator is added to separate the camera and scene names.

Layer>/<Camera>-<Scene>

For example, layerl /cameral-MyScene_01.iff

e The following entry produces no subdirectories, but simply a flat file structure.
The _(underscore) separator separates the scene, layer and camera names.

<Scene>_<Layer>_<Camera>

For example, MyScene_layerl_camera2_01.iff

e The following entry produces a scene name subdirectory, then the layer
subdirectory, then a camera subdirectory, and then adds the scene name to the
name of the rendered image, and adds ‘TEMP’ to the image name (Fig. 1.46):

<Scene>/<Layer>/<Camera>/<Scene>TEMP

for example, MyScene/layerl/cameral /MySceneTEMP_O01.iff

File Output

Input render filename
tags here. Otherwise,
image format: Maya IFF (iff) Maya uses the default.

name prefix: (not set; using scene name)

~
C

Fig. 1.46: Using the File Output settings to render and export
final images from the scene
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8. Compositing

Compositing is the stage where all visual elements of a project are combined into the
final image. Compositors gather material from various sources—3D renders, visual
effects, 2D animation, graphics, live-action footage, and static backgrounds—and
blend them seamlessly into single frames and sequences. This process not only
assembles characters and environments but also integrates special effects, making
the scene look cohesive and film-ready.

Typical compositing tasks include merging multiple render passes from the lighting
department, fixing visual issues through paint and cleanup, rotoscoping or using
prepared mattes to isolate elements, and applying overall colour grading. Since
compositors bring together every visual layer, they are among the first to view the
animation as it will appear to the final audience, ensuring consistency, realism, and
cinematic quality.

9. Editing

Editing in post-production is the process of assembling rendered animation in the
correct sequence to create a smooth and engaging final product. Modern editing uses
digital non-linear software, offering greater flexibility compared to older tape or film-
based methods. This allows editors to work entirely in a digital environment, easily
rearranging shots, removing unwanted footage, adding titles, effects, and transitions.

Sound editing is also refined at this stage—adjusting audio to match changes in
visuals, syncing dialogue, and balancing effects or music. While video and sound
may be edited separately, they are ultimately combined within the editing software.
Editing is crucial to ensuring the story flows properly and meets creative goals.

Editing assistants support the process by preparing viewing copies for different
departments, maintaining equipment and materials, and handling organisational
tasks.

10. Sound and Music Score

The sound and music score or soundtrack is an important part of the animation
production process. The use of audio, such as music, sound effects and vocal
dialogue, all play a big part in telling the story. Altering the type of sound used,
particularly the choice of music or background ambience, will affect the mood of an
animation.

Editing department is responsible for selecting and assembling the sound recordings

in preparation for the final sound mix, ensuring lip sync and adding all of the sound
effects required for the final film.
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11. Titles and Credits

Titles and Credits are an important part of a finished animation. It helps people know
who made it, when it was made, who contributed the project and so on. This may
involve adding text or subtitles at various points, if appropriate.

Activity 1: Rendering the shark model from multiple camera angles
Materials Required:

Computer

3D animation software (e.g., Blender, Maya, 3D Max)
Completed shark model with textures, rigging, and lighting
Rendering engine integrated with the software

Storage device or folder for saving rendered images

SRR

Procedure:

Step 1: Prepare the Scene
1. Open the completed shark model project.
2. Verify that the model, textures, rigging, and lighting are correctly applied.
3. Check the render settings, including image resolution, output format, and
quality settings.

Step 2: Set Up Multiple Camera Angles
1. Create and position cameras around the shark model.
2. Capture a variety of views, such as:

Front View

Side View

Top View

Perspective View

O O O O O

Close-up View of important details
3. Adjust camera placement and focal length to highlight the model effectively.

Step 3: Render the Images
1. Render the scene from each camera angle.
2. Review the rendered output for clarity, lighting, and composition.
3. Make necessary adjustments to the camera, lighting, or render settings if
required.
4. Re-render the images to improve quality where needed.

Draft Study Material — Animator (Class XII) Page | 50



Step 4: Organise and Save the Output
1. Save each rendered image using clear and descriptive filenames.
2. Organise the images in a dedicated project folder.
3. Prepare the rendered views for presentation or submission

Check Your Progress

A. Fill in the Blanks

1. Full form of IPR is .

2. Render View lets you render a portion of your scene at any
resolution.

3. EXR version 1.7 supports character channel names.

4. Editing Assistants support the and

department in editing process.
B. Multiple Choice Questions

1. What is the main role of the Compositing Department in animation production?
a) To create 3D models
b) To bring together all 3D elements into the final rendered image
c) To design storyboards
d) To record voice-overs

2. Which of the following is not a general compositing task?
a) Colour grading
b) Rotoscoping
c) Rendering different lighting passes
d) Writing the animation script

3. One advantage of digital non-linear video editing is:
a) It removes the need for special effects
b) It is more time-consuming than film editing
c) It allows greater flexibility in the editing process
d) It requires only film-based methods

4. Which element can strongly affect the mood of an animation?
a) Frame rate
b) Background colour only
c¢) Type of sound or music used
d) Length of the credits

5. Why are Titles and Credits important in animation?

a) They improve rendering quality
b) They inform viewers about the creators, date, and funding
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c) They help sync sound with visuals
d) They create background ambience

C. State Whether the Following Statements are True or False

> W

. The compositing process involves combining different 3D elements into one final

animated sequence.

. In the past, video editing was faster and more flexible than it is with modern

digital editing.

. Altering the background music in an animation can affect its overall mood.
. Titles and credits are optional in animation and serve no specific purpose.
. Compositors may work with material from live action, 2D animation, and special

effects.

D. Subjective Questions

1.

A 3D animated film has separate layers for characters, background, lighting,
shadows, and visual effects. During the final stage, the director wants all these
elements combined into a seamless scene with realistic colour correction and
effects. How would the Compositing Department handle this task, and why is it
important for the final output?

A production studio is working on a web series and needs to quickly rearrange
scenes, add transitions, and make corrections without damaging the original
footage. How would digital non-linear video editing help the editors compared to
traditional tape-based editing methods?

During post-production of an animated short film, the main editor is working
under a tight deadline and requires support in organizing footage, syncing audio,
and preparing project files. What responsibilities would the Editing Assistants
perform to ensure smooth completion of the project?

After completing this session, you will be able to:

explain the purpose of rendering, compositing, editing, sound, and titles in
creating a final animation;

demonstrate rendering techniques, editing sequences, and adding sound and
titles;

describe the process of file organization, render passes, and compositing
layers; and

classify animation elements, layers, and audio types for efficient workflow.
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Animation Techniques and Motion

The unit focuses on the essential tools, techniques, and principles used to create and
refine animations in a 3D environment. It covers the fundamentals of working with
timelines, keyframes, and animation curves to produce smooth and realistic motion.
Emphasis is placed on understanding timing, frame rate, and the role of graph
editors in controlling animation sequences.

The use of timeline and key editing tools is introduced for managing animation
sequences. This includes adding, moving, and adjusting keyframes for precise
control over motion. Core concepts of animation timing, frame rate, and keyframes
are explored to support the creation of smooth transitions and realistic movement.
Graph editors are used to refine motion curves and improve animation sequences.
Interpolation methods are also applied to achieve more fluid and dynamic motion.

Principles such as timing, spacing, and squash-and-stretch are applied in the
creation of a bouncing ball animation, forming a foundation for more advanced
animation projects.

Session 1: Using Edit Keys in Timeline

The use of edit keys in the timeline is one of the most fundamental aspects of the
animation process. It allows animators to create, control, and refine motion with a
high degree of precision. In animation software such as Autodesk Maya, keys (or
keyframes) represent specific values assigned to an object's attributes at particular
points in time. These attributes may include:

o Position (Translate)

¢ Rotation

e Scale

e Visibility

e Other custom or animated properties

By editing these keys within the timeline, animators can shape how an object moves
and behaves throughout an animation sequence. Key editing enables animators to:

e Define the starting and ending points of movement.

e Control the timing and spacing of actions to create realistic motion.

e Adjust acceleration and deceleration through easing in and easing out.
¢ Refine the overall rhythm, flow, and pacing of an animation.

o Create more expressive and believable character performances.

Animators regularly perform a variety of operations on keyframes to achieve the
desired motion:
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e Adding Keys: Creating new keyframes to define positions, rotations, or states
at specific frames.

o Deleting Keys: Removing unnecessary or incorrect motion information.

e Moving Keys: Changing the timing of an action by shifting keyframes along
the timeline.

e Scaling Keys: Compressing or stretching the timing of multiple keyframes to
speed up or slow down an animation.

e Copying and Pasting Keys: Reusing, repeating, or mirroring actions
efficiently.

Editing keys also plays a vital role in correcting timing issues, improving pacing, and
enhancing the overall quality of movement. A strong understanding of keyframe
editing provides animators with greater flexibility, efficiency, and creative control,
making it an essential skill for producing professional-quality animations.

1. Benefits of Editing Keys

Editing keys in the animation timeline offers numerous advantages that improve
both the creative and technical aspects of animation production.

(i) Precision and Control: One of the most significant benefits is the ability to fine-
tune movement with accuracy. Animators can adjust motion frame by frame,
ensuring that actions appear smooth, believable, and visually appealing.

(ii) Improved Timing and Pacing: Key editing allows animators to modify the timing
of actions, helping them create natural-looking movements and maintain the desired
pace throughout a sequence. Proper timing is essential for conveying weight,
emotion, and realism.

(iii) Greater Flexibility: By editing existing keyframes, animators can experiment
with different styles of motion without recreating an entire animation. This flexibility
encourages creativity and allows for rapid iteration during the production process.

(iv) Enhanced Rhythm and Flow: Carefully adjusted keyframes help establish a
strong rhythm within an animation. Whether creating subtle character movements
or fast-paced action sequences, effective key editing contributes to a more engaging
viewing experience.

(v) Efficient Revisions: In professional production environments, changes and
revisions are common. Editing keys allows animators to make quick adjustments,
saving valuable time and reducing the need to rebuild animations from scratch.

(vi) Consistency Across Animations: Keyframe editing helps maintain consistent

motion and performance throughout a project, especially when working with multiple
scenes, characters, or team members.
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In summary, editing keys provides animators with precision, efficiency, flexibility,
and creative freedom, making it a cornerstone of the animation workflow.

(vii) Keyframes: A keyframe (often shortened to key) is a marker that stores a
specific value for an object's attributes at a particular point in time. Time in
animation is measured in frames, and the sequence of keyframes determines how
an object changes over time. For example, most film and animation projects run at
24 frames per second (fps). If an object has a keyframe at Frame 1 with a value of
0 and another keyframe at Frame 24 with a value of 5, the value will change from O
to 5 over the course of one second. The manner in which this change occurs is
controlled by animation curves and tangents, which determine whether the motion
is smooth, linear, fast, slow, or exaggerated.

In Maya, keyframes are the primary method used to animate objects. A keyframe
specifies an object's position, rotation, scale, or other attributes at a given frame.
To create a keyframe in Maya:

1. Select the object you wish to animate.
2. Move to the desired frame on the timeline.
3. Choose Animate — Set Key, or simply press the S key.

Once a keyframe is created:
e Ared tick mark appears on the timeline, indicating that a key has been set.
e The animated attributes in the Channel Box turn pink, showing that they are
keyed.
e Maya automatically interpolates the values between keyframes, creating
motion.

By placing and editing keyframes at different points in time, animators can construct
complex movements and performances with complete control over timing and
motion.

(viii) Auto Key: Auto Key (Automatic Keyframing) is a feature that automatically
records changes made to an object's animated attributes. When enabled, Maya
updates existing keyframes or creates new ones whenever adjustments are made to
an object.

How Auto Key Works
e If the current frame already contains a keyframe, Auto Key updates that key
with the new values.
o If the object already has animation keys but the current frame does not
contain one, Maya automatically creates a new keyframe when changes are
made.

This feature can significantly speed up the animation process because it eliminates
the need to manually set keyframes after every adjustment.
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Advantages of Auto Key
e Faster workflow for experienced animators.
e Reduces repetitive manual keying.
e Allows quick experimentation with motion and timing.

2. Disadvantages of Auto Key

Although convenient, Auto Key can sometimes create unwanted keyframes.
Accidental movements or changes may generate additional keys, making the
animation more difficult to manage and clean up later.

For beginners, it is generally recommended to leave Auto Key turned off until they
become comfortable with the animation workflow. This helps prevent the creation of
stray or unintended keyframes.

To enable Auto Key in Maya:
1. Locate the Auto Key button below the playback controls.
2. Click the icon to activate the feature.
3. The icon changes appearance to indicate that Auto Key is enabled.

When working on precise animations, it is important to remain aware of Auto Key's
status. If left on unintentionally, every movement or adjustment may create new
keys, potentially cluttering the timeline and complicating the animation process.

3. Animation Settings and Playback

Before beginning any animation project, it is important to configure the animation
settings correctly. Establishing consistent settings at the start of production helps
prevent technical issues later, especially when collaborating with other artists or
combining scenes into a larger project.

(i) Frame Rate: The frame rate determines how many images are displayed each
second. Different industries use different frame rates, but for many animation
projects, 24 frames per second (24 fps) is considered the standard.

Using a consistent frame rate ensures:

e Accurate timing throughout the project.

e Smooth playback and motion.

o Compatibility when sharing files with team members.
o Consistency across multiple scenes and shots.

(ii) Playback Speed: The playback speed should generally be set to Real Time. This
allows the animation to play at the actual frame rate specified in the project settings,
giving animators an accurate representation of how the final animation will appear.

Viewing animations in Real Time helps artists:

e Evaluate timing and spacing correctly.
e Identify motion problems early.
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e Judge the weight and realism of actions more effectively.
¢ Make informed adjustments before final rendering.

By establishing the correct frame rate and playback settings before production
begins, animators can avoid workflow complications and ensure that all team
members work within the same technical standards.

Animators refine motion by performing different operations on keys, such as:
e Adding keys — to define new positions or states.
e Deleting keys — to remove unnecessary motion.
e Moving keys — to adjust the timing of an action.
e Scaling keys — to compress or stretch timing across multiple frames.
¢ Copying/Pasting keys — to repeat or mirror actions.

Editing keys also helps in correcting timing issues, enhancing pacing, and achieving
the desired rhythm of motion. Mastering this technique provides animators with
greater flexibility and accuracy in shaping sequences, making it an essential skill in
creating professional-quality animations.

Editing keys empowers animators with accuracy, speed, and creative freedom,
making it an essential part of producing high-quality animation.

Activity 1: Exploring the software and its key functions

Materials Required:
1. Computer or laptop
2. Installed animation/software application
3. Notebook and pen for recording observations

Procedure:

Step 1: Explore the Software Interface
e Launch the software and observe the workspace layout.
e Identify the main components such as the menu bar, toolbar, timeline,
properties panel, layers panel, and workspace area.
e Navigate through different menus and panels to understand their purpose
and functionality.
e Open a sample or new project to examine the available features.

Step 2: Practice Using Key Functions
e Experiment with different tools available in the toolbar.
e Explore menu options such as File, Edit, View, Insert, and Help.
e Create simple objects and practice selecting, moving, resizing, rotating, and
deleting them.
e Use basic editing features such as copy, paste, undo, and redo.
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e Try different keyboard shortcuts to improve workflow efficiency.
e Adjust workspace settings and panels to understand customization options.
e Save your work periodically and practice opening and closing project files.

Step 3: Observe and Record
o Note the functions of the tools and features you find most useful.
e Record any shortcuts that help speed up common tasks.
o Identify features that could be useful for future animation or design projects.

A. Fill in the Blanks

1. Keys store a value at a given in animation.

2. Most animations have frames in a second.

3. If the current frame already has a key, autokey will immediately
the key with your changes.

4. Generally, we keep the playback speed at SO we can see
what the motion will look like in the end.
S. automatically saves the changes you make to an object's keyframes.

B. Multiple Choice Questions

1. In most animations, how many frames are there in one second?
a) 12
b) 18
c) 24
d) 30

2. In Maya, what does a red tick mark on the timeline indicate?
a) The animation has been saved
b) A keyframe has been set at the current frame
¢) The playback is in real time
d) AutoKey is enabled

3. What is the function of Autokey in Maya?
a) It manually creates keyframes when needed
b) It automatically updates or creates keyframes based on changes made
c) It deletes unused keyframes
d) It locks all keyframes to prevent changes

4. Why is it recommended to set animation settings before starting work in
groups?
a) To speed up rendering time
b) To avoid problems when merging projects later
c) To improve playback speed
d) To ensure AutoKey works properly
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5. What playback speed setting is generally recommended to view motion
accurately?
a) Play Every Frame
b) Double Speed
c) Real Time
d) Half Speed

C. State Whether the Following Statements are True or False.

1. Keys store a value at a given time in animation, which is measured in
frames.

2. In Maya, a keyframe is used to specify an object's position and attributes at
a specific point in time.

3. Autokey will create a keyframe on any object, even if it does not have
existing keys.

4. It is recommended to use Autokey from the beginning, even without knowing
the animation workflow.

5. For this course, the preferred frame rate setting is 24fps with playback speed
set to "Real Time".

D. Subjective Questions

1. A studio animator wants a robot arm to slowly accelerate while lifting an object
and then gently stop at the top. How can the animator use key editing and
easing techniques to achieve this effect?

2. A student is creating a walk cycle and wants to repeat the same leg movement
multiple times without recreating the animation from scratch. How can copying
and pasting keys improve efficiency in this situation?

3. An animator previews a walk cycle in Maya using different playback speed
options and notices that the timing looks inaccurate when not set to “Real
Time.” How does keeping the playback speed at “Real Time” help animators
judge motion and timing more effectively?

4. An animator changes the position of a character while AutoKey is enabled and
later discovers many unwanted keyframes on the timeline. Why did this happen,
and what precautions should be taken when using AutoKey?

After completing this session, you will be able to:

e describe the different types of animation data represented by keys, including
position, rotation, scale, and visibility;

e demonstrate the process of adding, deleting, moving, scaling, and
copying/pasting keys in Autodesk Maya;

e identify the purpose of keyframes and explain how the AutoKey feature
automates the creation of animation keys; and
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e explain the importance of animation settings such as frame rate (24 fps) and
playback speed in maintaining smooth workflow and consistent animation
output.

Session 2: Purpose of Frames, Timing, Frame Rate and

Keyframes

Animation is built on the principle of creating movement by displaying a sequence of
still images in rapid succession. Each image in this sequence is known as a frame,
and the way these frames are organised, timed, and refined directly determines the
quality and believability of the animation.

Key concepts such as frames, timing, frame rate, and keyframes form the backbone
of the animation process. Understanding these elements is essential for every
animator to control motion, pacing, and storytelling effectively.

1. Frames in Animation

A frame is a single still image in the timeline of an animation. When frames are played
in order, they create the illusion of continuous movement.

e Frames act as the foundation of animation, defining the start and end points
of any motion.

e The more frames an action contains, the smoother it appears, but it also
requires more work and computing resources.

For example, a character walking can be animated with fewer frames for a stylised
or choppy effect, or with more frames for smoother, realistic motion.

2. Timing in Animation

Timing refers to the number of frames used to represent an action and directly affects
how that action is perceived. It determines the speed, weight, and emotional impact
of movement.

e Proper timing makes an animation feel natural and believable.

e Fast timing (fewer frames) suggests lightness, speed, or urgency.

o Slow timing (more frames) conveys weight, thoughtfulness, or emphasis.

o Timing is also crucial for storytelling, as it helps set rhythm, mood, and
dramatic effect.

For example, a ball dropping with fewer frames looks fast and light, while adding
more frames slows it down, giving it a heavier feel.
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3. Frame Rate

Frame rate is the number of frames shown per second (fps) in an animation or film.
It controls how smooth the motion appears to the viewer.

e Standard frame rates:
e 24 fps — Common in cinema, providing a natural, film-like look.
e 30 fps — Widely used in television and digital content.
e 00 fps — Creates very smooth motion, often used in games and high-
definition media.
e Higher frame rates improve smoothness but require more frames, increasing
workload and storage needs. Choosing the right frame rate depends on the
style of animation, platform, and desired viewing experience.

4. Keyframes

A keyframe is a frame that marks a significant point of change in the motion or
position of an object. They define the start and end of any movement, with the
computer generating the in-between frames (interpolation or “tweening”).

For example, setting a key frame for a ball at the ground in Frame 1 and another key
frame at the peak of its jump in Frame 20 creates the motion of the bounce.

When you set a keyframe (or key), you assign a value to an object’s attribute (for
example, translate, rotate, scale, colour, and so on) at a specific time. Most animation
systems use the frame as the basic unit of measurement because each frame is
played back in rapid succession to provide the illusion of motion. When you set
several keys at different times with different values, Maya generates the attribute
values between those times as the scene plays back each frame. The result is the
movement or change over time of those objects and attributes. In the following steps,
you use keyframes to set the starting and ending positions of the ball’s movement.

5. To Set Beginning and Ending Keyframes

Click the rewind button to go to the start of the playback range. This changes the
current frame to 1.

Select the ball, then select Animate > Set Key. (Keyboard shortcut: “s”).

This sets a key at frame 1 for all transform attributes of the ball. Transform attributes
are the X, Y, and Z move attributes. Although you animate only the translate X and
Y attributes of the ball in this lesson, keying all transform attributes saves you time
having to choose specific attributes to be keyed. In the Time Slider, notice the red
marker at frame 1, known as a tick. This tick appeared when you set the key for
frame 1. With the ball selected, ticks in the Time Slider indicate where you have set
keys. Go to frame 72. A convenient way to do this is to click the desired position in
the Time Slider.
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With the Move Tool, drag the ball’s X-axis handle to position the ball at the right edge
of the ground as shown in the image below (Fig. 2.1).

Fig. 2.1: Translating the ball along the X-axis toward the right boundary

Set a key at frame 72. (Press “s”)

e Go to the start time and play the animation.

e From the two keys you have set, Maya creates motion between the positions.
By default, the animation plays in a loop from frame 1 to 72. The ball travels
through the fence at this stage.

e Press the Stop button on the playback control to stop the animation after
you view a few repetitions.

e You can drag the mouse back and forth (scrub) in the Time Slider to see the
animation play back and forth at the speed you drag the mouse.

o Ifyou were to display the scene with Panels > Layouts > Four Panes, only
the active panel would show the ball moving.

e To make the ball fly over the fence rather than pass through it, you need to
position the ball above the fence and set a key there.

6. To set intermediate keyframes

e Go to frame 33, at the moment where the ball sits in the middle of the fence.
o With the Move tool, drag the Y-axis handle of the ball until it sits slightly
above the fence.

Tip: Throughout this lesson, tumble the perspective view or examine a front view to
make sure the positioning is correct (Fig. 2.2).

L~

Fig. 2.2: Verifying alignment and position
using Perspective and Front viewports
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e Set a key (Press s.)
e Play the animation

The ball now flies off the ground, over the fence, and back to the ground in a
smooth arc between the keyed start, middle, and end positions. Press the stop
button to end the playback.

In subsequent steps, play the animation after each key you set. It is generally useful
to check your work in progress after each key, especially when you are learning. In
the next steps, you will set keys to bounce the ball in the middle of the right half of
the ground.

7. To Set Keyframes to Make the Ball Bounce

e Go to frame 50. At this moment, the ball sits in a position above the middle
section of the right half of the ground.

e Move the ball so it sits on the ground.

e Set a key.

e Go to frame 60.

e Move the ball up again, but not as high as its peak height above the fence (Fig.
2.3).

Fig. 2.3: Translating the ball upward to adjust its position in the scene

o Set a key. When you play the animation, the ball travels over the fence and
bounces on the other side.

If you have a fast computer, you might notice that the animation plays too fast. By
default, Maya plays the animation as fast as it can be processed. Because this
scene is simple, the animation might play faster than the default film rate (24
frames per second).

Do not be concerned that the animation plays with a halting or jerky motion. When
you render all the frames of your animation for final production, the animation will
be smooth. If you want to preview the animation at the smooth production speed
(or nearly so), use Window > Playblast.
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Activity 1: Creating a ball animation using keyframes

Materials Required:

1. Computer or laptop

2. Animation software (e.g., Adobe Animate, Blender, Synfig Studio, Pencil2D, or
any keyframe-based animation tool)

3. Project file/workspace for saving the animation

Procedure:

Step 1: Set Up the Project
1. Open the animation software.
2. Create a new project and set the desired frame rate (e.g., 24 frames per
second).
3. Draw or insert a ball object on the stage/canvas.

Step 2: Create the Initial Keyframe
1. Place the ball at the starting position.
2. Insert a keyframe at Frame 1 to record the ball's initial position.

Step 3: Add Movement with Keyframes
1. Move to a later frame on the timeline (e.g., Frame 24).
2. Insert another keyframe and move the ball to a new position.
3. Add additional keyframes at different points on the timeline to define the
ball's path of movement.

Step 4: Refine the Animation
1. Adjust the spacing between keyframes to control the speed of the ball.
2. Apply easing or motion curves, if available, to create natural acceleration
and deceleration.
3. For a bouncing ball effect, place keyframes at the highest and lowest points
of each bounce and reduce the bounce height gradually.

Step 5: Preview and Improve
1. Play the animation to preview the movement.
2. Modify keyframe positions, timing, or motion paths to achieve smoother and
more realistic motion.
3. Repeat the preview and adjustment process until the desired effect is
obtained.

Step 6: Save and Export

1. Save the project file.
2. Export the animation in the required format (e.g., GIF, MP4, or AVI).
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Check Your Progress

A. Fill in the Blanks

1. Click the button to go to the start of the playback range.

2. Maya generates the values between those times as the
plays back each frame.

3. By default, Maya plays the as as it can be processed.

4. Select the ball, then select .

5. Transform attributes are the X, Y, Z attributes.

B. Multiple Choice Questions

1. What happens when you set a keyframe in Maya?
a) It saves the entire animation sequence
b) It assigns a value to an object’s attribute at a specific time
c) It changes the frame rate of the animation
d) It automatically renders the animation

2. In this lesson, which transform attributes of the ball are animated?
a) Translate X and Z
b) Translate Y and Z
c) Translate X and Y
d) Rotate X and Y

3. What does the red tick in the Time Slider indicate?
a) The start of the animation
b) A saved project point
c) A frame where a key is set
d) The highest point of the ball’s movement

4. Why might the animation play faster than expected on a fast computer?
a) The timeline is too short
b) Maya plays the animation as fast as it can be processed
c) The frame rate is locked at 12 fps
d) The animation is too complex

5. Which tool is recommended to preview the animation at a smooth production
speed?
a) Playblast
b) Render View
c) Time Editor
d) Motion Path Editor
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C. State Whether the Following Statements are True or False

1. Setting a keyframe in Maya assigns a value to an object’s attribute at a specific
time.

2. In the given example, only the Translate X attribute of the ball is keyed to save
time.

3. The red tick marker in the Time Slider appears when a keyframe is set.

4. Maya automatically creates smooth motion between the positions of the keyed
frames.

5. Maya always plays animations at the default film rate of 24 frames per second,
regardless of computer speed.

D. Subjective Questions

1. A bouncing ball animation looks too slow between two keyframes. How would
you adjust the keyframes in Maya to improve the timing and make the motion
appear more natural?

2. You want a ball to move from one side of the screen to the other while jumping
over a fence. How would you use beginning, intermediate, and ending keyframes
to create this animation?

3. An animator wants to repeat the same movement pattern for several objects in
a scene. How can copy and paste key functions improve efficiency in this
situation?

4. You are asked to animate a car moving at a constant speed across a road. How
would you use keyframes and the Time Slider to maintain consistent pacing
throughout the animation?

What have you learned?

After completing this session, you will be able to:

e explain how animation creates motion using a sequence of frames;

e describe the role of frames, timing, frame rate, and key-frames;

e identify frames, key-frames, and timing effects in a sequence;

¢ demonstrate setting key-frames for object movement in animation software;
e analyse how frame rate and timing affect motion and perception; and

o classify different motion types and select suitable animation techniques.

Session 3: Creating and Editing Animation Graph

In animation, achieving smooth and realistic motion requires more than simply
placing keyframes on a timeline. While keyframes define the major poses or states of
an object, the transitions between them often need refinement. This is where a Graph
editor comes into play. The Graph editor provides a visual, curve-based
representation of motion, allowing animators to precisely control how attributes such
as position, rotation, or scale change over time. Editing animation curves helps
animators refine timing, spacing, and motion for greater realism.
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1. Graph Editor

A Graph editor is a tool available in most professional animation software, like Maya,
that displays animation data as curves plotted on a graph.

e The horizontal axis (X-axis) represents time (frames).
e The vertical axis (Y-axis) represents the value of an attribute (e.g., position,

rotation, scale).
e The curves show how an attribute changes over time, with keyframes marked as

points along the curve.

This is your graph editor. It displays all information about the selected object in
graph format (Fig. 2.4).
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Fig. 2.4: Using the Graph Editor to visualize and refine
animation curves for improved motion control
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You define the "end points" of the movement, but how does the computer fill in the
blanks? Answer: curves. Because there are curves, you can edit their curving
behaviour.

Here you can move keys, scale them, edit the curve tangents, etc. You can break
tangents to make sharp changes in direction (i.e. a ball hitting the ground).

To move around in the graph editor, you use the same controls as in the perspective
view, which are listed below, just in case you have forgotten: * Zoom: Scroll the
middle-mouse button * Pan: CommanOd+Middle-mouse button * F: Focus in on the
currently selected keyframes.
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2. To edit animation curves using the Graph Editor

With the ball selected, select Window > Animation Editors > Graph Editor (Fig. 2.5).
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Fig. 2.5: Refining animation timing and motion by adjusting
curves in the Graph Editor

The graph editor displays several animation curves, one for each keyed attribute of
the ball. The description is as follows:

e The animatable attributes for the ball are listed in the left column. Specifically,
it displays the attributes of the selected transform node of the ball.

e Each curve graphs how an attribute changes value during the animation. The
column of numbers at the left represents attribute values that can be animated,
while the row of numbers at the bottom represents time (frame) values. At each
point on the curve, you can see the value of an attribute at a particular time. The
small black squares on the curves represent points where you have set keys.

o Shift-Select only the Translate X and Translate Y attributes in the left column of
the Graph Editor.

e Now only the animation curves for Translate X and Translate Y appear in
the Graph Editor.

e This simplifies the display. With too many curves present, it’s hard to see specific
curves. When you use the Graph Editor, you usually focus on one or a few
curves.

e To centre the display of the animation curves, select View > Frame Selection (in
the Graph Editor window). If you want to see more detail in the graph, use your
mouse to dolly and track the graph view.

e The green curve represents Translate Y, while the red represents Translate X.
The colour of each curve matches its attribute name. This colour scheme is
consistent throughout Maya for X, Y, and Z (red, green, blue).
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If you have never used a graph editor before, the relationship between a curve’s
shape and the animation it represents might be hard to understand. With
experience, you will quickly recognise how curve shape affects animation.

In the above graph, the straight curve of Translate X indicates that the ball
moves horizontally across the ground at a constant rate over time.

The wavy curve of Translate Y indicates that the ball increases its height steadily
until frame 33, dips more quickly until frame 50, then rises and dips again until
frame 72.

When the ball first bounces off the ground at frame 50, it seems to float and slip
rather than rebound. The shape of the Translate Y curve illustrates why. Near
frame 60, the curve is soft and rounded. The Translate Y values gradually
decrease to the low point, then gradually increase. The transition from
decreasing to increasing values is smooth.

The Graph Editor’s usefulness lies in the fact that you can edit the shape of the
animation curves to edit the animation of any keyed attribute. To create a sharp
bounce, you can edit the curve so that the transition from decreasing to
increasing values is abrupt at frame 50. Specifically, you will create a corner at
that key point rather than a rounded curve.

Select the point on the Translate Y (green) curve at frame 50. This causes a pair
of tangent handles to appear at the point. Each endpoint of the newly displayed
straight line is a tangent handle. The handles let you control the curvature near
the key point.

Animation curves have a few control structures for curve editing. You can do any of
these operations:

Use the Move tool and the middle mouse button to move a key point. You can
alternatively use your keyboard to enter precise values for a selected key’s frame
and value in the boxes above the graph area.

Use the Move tool and middle mouse button to drag the tangent handles and
change the adjacent curvature. (You can shift-drag with the Move tool to
constrain a move operation to a single direction.)

Use the Scale tool and middle mouse button to scale selected key points closer
together or further apart.

Use the Graph Editor’s Tangents menu items to change the adjacent curvature.
This is the operation you will use in the next step.

In the Graph Editor, select Tangents > Linear.

1.

These changes the curvature around the key point from rounded to cornered.
Specifically, the setting you select specifies how the key point tangents at this
key point. This affects the type of interpolation between key points (Fig. 2.6).
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Fig. 2.6: Adjusting tangent settings to refine curve shape and
interpolation behavior.

2. Play the animation and you will see the ball bounce more sharply. To sharpen

the bounce more, you need to edit the positioning of the tangent handles to

steepen the curvature approaching the key point.\

Select one of the tangent handles.

4. Use the Move Tool and the middle mouse button to drag it upwards a little so
you can see how the curvature at the key point changes. By default, when a pair
of tangent handles shares a key point, they work as a unit.

w

Moving one causes the other to move in the opposite direction. This is often desirable
in an animation curve because it keeps the curvature at that point symmetrical.
Symmetrical curvature helps prevent unusual shifts in the animation. In this case,
however, you want to steepen the curve’s approach toward the point in the same
direction on both sides. To do this, you need to break the symmetrical
interdependency between the two tangents.

5. Undo your previous move of the tangent handle.
6. Select the key point at frame S0 (not a tangent handle).
7. In the Graph Editor, select Keys > Break Tangents.

This lets you move each tangent handle independently.
8. Select the right tangent handle and use the Move Tool to move it up a little.

Do the same for the left tangent handle Be careful not to select the key point
(Fig. 2.7).

]

]

Fig. 2.7: Using the Move Tool to subtly adjust both tangent
handles for smoother interpolation

This sharpens the bounce to simulate the effect of gravity and elasticity.
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Practical Exercise

Activity 1: Creating a bouncing ball animation using Graph Editor
Materials Required:

Computer with animation software installed (e.g., Autodesk Maya)
Mouse and keyboard

Project file or new animation scene

Graph Editor tool within the software

Notebook for recording observations

o kb

Procedure:

Step 1: Create a basic bouncing ball animation by setting keyframes for the ball's
position at different points in time, following the bouncing motion demonstrated in
the session.

Step 2: Open the Graph Editor and examine the animation curves generated for the
ball's movement. Adjust the curve handles to modify the ball's speed, timing, and
spacing between bounces.

Step 3: Refine the animation by smoothing the curves, adjusting easing in and
easing out, and creating more realistic acceleration and deceleration during the ball's
motion.

Step 4: Play back the animation and compare the edited version with the original
keyframed motion. Observe how changes in the Graph Editor affect the quality and

realism of the animation.

Step 5: Save the completed animation and document the modifications made to the
animation curves.

Check Your Progress

A. Fill in the Blanks

1. To move around in the graph editor, you use the same controls as in the

2. The Graph Editor displays several , one for each keyed
attribute of the ball.
3. To center the display of the animation curves, select View >

4. The green curve represents Translate , while the red
represents Translate . The colour of each curve matches its attribute name.

S. The displays all information about the selected object in graph
format.
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B. Multiple Choice Questions

1. In Maya’s Graph Editor, what do the small black squares on a curve represent?
a) The highest points of motion
b) Points where keys are set
c) Points where tangents are broken
d) The playback starts and end frames

2. In the Graph Editor, what does a straight curve for Translate X indicate?
a) The object is accelerating
b) The object is stationary
c) The object moves at a constant rate
d) The object is moving in a wave-like pattern

3. What is the purpose of breaking tangents in the Graph Editor?
a) To lock the handles so they move together
b) To allow independent movement of tangent handles
c) To delete a keyframe
d) To smooth out curves

4. In Maya’s default colour scheme, what colour represents Translate Y in the
Graph Editor?
a) Blue
b) Green
c) Red
d) Yellow

5. Which menu option in the Graph Editor changes curvature around a key
point from rounded to cornered?
a) Keys > Break Tangents
b) Tangents > Linear
c) View > Frame Selection
d) Tangents > Smooth

C. State Whether the Following Statements are True or False

1. The Graph Editor displays all information about the selected object in a curve-
based format.

2. In Maya, the green curve always represents Translate X, and the red curve
represents Translate Y.

3. The small black squares on animation curves represent points where keys
have been set.

4. Breaking tangents in the Graph Editor allows you to move each tangent
handle independently.

5. A straight curve in Translate X indicates that the ball’s horizontal movement
speeds up and slows down over time.
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D. Subjective Questions

1. You are animating a bouncing ball, but after hitting the ground, the ball
appears to “float” instead of bouncing sharply. Using the Graph Editor, what
specific changes would you make to the animation curves and tangents to
correct this issue? Explain the steps and reasoning.

2. While editing an animation curve, you notice that adjusting one tangent
handle automatically affects the other, making it difficult to create a sharper
motion on one side of a keyframe. How would you modify the tangents to gain
independent control, and in what situation would this be necessary?

3. An object in your animation moves horizontally at a constant speed but needs
to accelerate and decelerate more naturally over time. How would you use the
Graph Editor to adjust the curve of the Translate X attribute to achieve more
realistic motion? Describe the tools and curve modifications you would apply.

What have you learned?

After completing this session, you will be able to:

e explain the purpose of a Graph Editor in refining animation;

e describe how curves represent changes in position, rotation, and scale over
time;

o identify key-frames and their tangents on animation curves;

e demonstrate moving and editing key-frames and tangent handles to adjust
motion,;

e analyse how curve shapes affect timing, spacing, and realism of motion; and

e classify curve edits (linear, broken, rounded) to achieve desired animation
effects.

Session 4: Creating a Bouncing Ball Animation

The bouncing ball is a classic beginner exercise that introduces the basics of
animation in a simple and structured way. Instead of focusing on all tools at once,
you will learn by creating a basic motion first and then gradually improving it with
additional details.

This session begins by placing the basic keyframes of the ball bouncing up and down.
Then, you progress to having the ball move from one side of the screen to the other.
Next, you layer in the rotations of the ball and end with the squash and stretch. The
bouncing ball exercise is a good place to start, because there are not too many
controllers to use in a 3D application and because it deals primarily with basic
movement. You should have a good idea of what a bouncing ball looks like. Before
beginning this exercise in Maya, it is best to look at a 2D drawing of what a ball
actually looks like when it bounces.

Take, for example, a bouncing ball. A rubber ball bounces higher and squashes more
upon impact than a hard league ball. The ease with which an object squashes and
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stretches defines the rigidity of the material making up an object. We will be imitating
a rubber ball.

First, create a ball by creating a simple polygonal sphere. If you do not remember
how to do this, please refer back to the Introduction to Maya tutorial. You can change
the view of the top panel to a "side" view for the exercise by going to Panel >
Orthographic > Side (Fig. 2.8).
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Fig. 2.8: Adding a sphere and switching to Side view to accurately
position it in the scene

To set the ball bounce, you can set three keys: high, low, and high. You position the
ball where you want (either by moving with the move tool or by changing values in
the channel editor) at the frame you would like (by selecting that frame on the
timeline) and then hitting "S" to set a key. For this exercise, it is best to place the
keys over a span of about 100 frames to have the ball move more slowly for viewing
purposes.

Looking at the graph editor, we can see the curves made by the computer are
incorrect! Balls do not slow down as it approach the place they hit.

This is better! Let us see how we get our graph to look like this. As we see, the up
and down movement of the ball is determined by the Y-axis of the graph. We can
view just this by selecting "Translate Y" in the graph editor.

We now must change the tangent angle of the low position. You do this by left-clicking
the bottom point and selecting the "Break Tangent" button. This will separate the
tangent line into two, so the two sides are independently controlled. Select the end
point of one side of the tangents, hit the W key (for the move tool) and use the middle-
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mouse-button to change the steepness of that angle. Do this for the opposite whisker.
You can leave the two high points as they are, or adjust the angle without breaking
the tangent of those as well (Fig. 2.9).

- View Shading Lighting Show Renderer Panels

Edit View Select Curves Ke Tangents List Show Panels
!zxm”“ 50572 0827 S N IA=IAEZEYNNN 0 SETIE

e

-

@e ¥ pSphere1 .
Visibility
TranslateX

@ TranslateY
TransiateZ
RotateX
RotateY
RotateZ
ScaleX
ScaleY

At Sc2leZ

<< | >>

5 10 15 20 25 30 35 40 45
R JERN | [ (! R P

Ilf |I' I. " |n '15 |. |. il . RCTT

Fig. 2.9: Breaking tangent handles and refining angles at the
low point to shape the curve behavior.

You can now try hitting the "Play" button on the timeline to see what your ball looks
like.

We can take this one step further by adding a deformer to the ball to create the
"squash and stretch" attribute that a rubber ball has. To do this, select "Animation"
from the menu drop-down, go to Create Deformer > Nonlinear > Squash. Right now,
the deformer is not attached to the ball, so if you try to change its values, it will not
do exactly what we would like. To attach the deformer to the ball, we must first select
the deformer in the outliner, command-click the ball, then go to Edit > Parent in the
menu bar.

Now that we parented the deformer, we can see in the channel editor that the
"squash" input is now available by clicking "Squash". If you select "Factor", you can
play with the deformer in perspective view by moving the mouse while holding the
middle-mouse button.

Draft Study Material - Animator (Class XII) Page | 75



In the first high position, we know that the ball will be (for the most part) a perfect
sphere. At the initial frame position, we should right-click "Factor" and click "Key
Selected".

Now go a few frames before the ball hits the low point and have the ball be taller.
Once the ball hits the bottom, it will be squashed.

You can repeat the steps for the following side, just in the opposite order.

You may notice that because of the squash, our ball no longer touches the ground!
We easily fix this by going into our graph editor, left-clicking the point, hitting W,
and then using the middle mouse button to move the point down.

Your ball bounce should now look something like this. We can now do even cooler
things with the ball bounce.

Activity 1: Creating a bouncing ball animation

Materials Required:
1. Computer/laptop with 3D animation software installed (e.g., Autodesk Maya)
2. Mouse and keyboard
3. Ball model or sphere primitive
4. Animation workspace with timeline and Graph Editor
5. Notebook for recording observations

Procedure:

Step 1: Create a bouncing ball animation using appropriate keyframing and
animation techniques.

Step 2: Set the primary keyframes for the ball's vertical (up-and-down) movement
and then add horizontal translation to create forward motion.

Step 3: Enhance the animation by adding secondary motion such as ball rotation
and deformation effects, including squash and stretch.

Step 4: Open the Graph Editor and refine the animation curves by adjusting
tangents and interpolation to achieve smooth and natural bouncing motion.

Step 5: Apply deformers or scaling techniques to create convincing squash and
stretch effects that simulate the behavior of a rubber ball.

Step 6: Review and refine the animation by evaluating timing, spacing, arcs, and
ground contact points to ensure the motion appears realistic and believable.
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A. Fill in the Blanks

1. Select the end point of one side of the tangents, hit the key (for the move
tool) and use the to change the steepness of that
angle.

2. We must first select the in the outliner, the ball, then

go to Edit > Parent in the menu bar.

3. At the initial frame position, we should "Factor" and click

n ”

4. The ease with which an object squashes and stretches defines the
the material making up an object.

5. The exercise is a good place to start because there are not too

many controllers to use in a 3D application.
B. Multiple Choice Questions

1. What is the first step in the bouncing ball exercise?
a) Adding squash and stretch
b) Creating a polygonal sphere
c) Placing basic keyframes of the ball moving up and down
d) Changing the tangent angle in the graph editor

2. In the graph editor, which attribute controls the ball’s up-and-down
movement
a) Translate X
b) Translate Y
c) Rotate Z
d) Scale Y

3. Why is a rubber ball chosen for this exercise instead of a hard league ball?
a) It is easier to animate rotations
b) It has more bounce and shows more squash upon impact
c) It requires fewer frames to animate
d) It is the default ball type in Maya

4. Which menu path is used to add a squash deformer to the ball?
a) Create > Polygon Primitives > Sphere
b) Edit > Keys > Add Squash
c) Create Deformer > Nonlinear > Squash
d) Animation > Attach Deformer > Squash

5. What should be done if the ball no longer touches the ground after adding
squash and stretch?
a) Reduce the Factor value
b) Increase the frame rate
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c) Adjust the low point in the graph editor
d) Delete the deformer and reapply it

C. State Whether the Following Statements are True or False

1. The bouncing ball exercise is a good starting point because it involves many
complex controllers in a 3D application.

2. A rubber ball bounces higher and squashes more upon impact than a hard
league ball.

3. In the Graph Editor, the up-and-down movement of the ball is controlled by the
“Translate Y” curve.

4. To attach the squash deformer to the ball, you must first select the ball and then
the deformer before using the Parent command.

5. After adding squash and stretch, the ball may no longer touch the ground, which
can be corrected by adjusting points in the Graph Editor.

D. Subjective Questions

1. While editing the bounce in the Graph Editor, the tangent handles are linked,
making it difficult to create a sharp impact. How would you break the tangent
dependency, and how does this help in achieving a realistic bounce?

2. After adding a squash deformer to your bouncing ball, it no longer touches the
ground correctly at the lowest point. What adjustments would you make using
keyframes and the Graph Editor to fix this issue while maintaining the squash
and stretch effect?

What have you learned?

After completing this session, you will be able to:

e explain the principle of squash and stretch and how it affects motion;

e describe the process of setting keyframes for basic up-and-down and side-to-
side movement;

o identify the axes and attributes (e.g., Translate Y) that control motion in Maya;

e demonstrate using the Graph Editor to adjust tangents and refine animation
curves; and

e analyse the effect of tangent manipulation on the ball’s motion realism.

Unit 3 Introduction to Video and Sound Editing

The unit introduces foundational techniques of video and audio editing using
industry-standard software. It focuses on developing an understanding of the editing
workflow and preparing media for professional-quality output.

Essential video editing skills using Adobe Premiere are covered, including importing
media, cutting and trimming clips, applying transitions, and exporting the final
video. This also covers basic sound editing using Adobe Audition, including cleaning
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audio, adjusting levels, adding effects, and synchronising sound with video to create
a polished final product.

Adobe Premiere Pro is a powerful, industry-standard video editing software widely
used for film, television, and digital media production. It provides a comprehensive
set of tools for importing, organising, and editing video and audio clips with precision.
The software allows users to cut, trim, and arrange footage on a timeline, apply
transitions, add titles and graphics, adjust colour, and enhance visuals through
effects. With its seamless integration with other Adobe Creative Cloud applications
like After Effects, Photoshop, and Audition, it offers a flexible and efficient workflow
for professionals as well as beginners.

Adobe Premiere also supports a wide range of file formats and resolutions, enabling
editors to produce projects for diverse platforms, from web and social media to
broadcast and cinema. Its user-friendly interface, combined with advanced features,
makes it an essential tool for creating high-quality, professional-grade videos.

1. Workspaces

When working with Adobe Premiere Pro, the software provides a flexible virtual
workspace that can be customised to suit your workflow. You can move, close, or
open panels as needed to create an efficient editing environment.

To start, launch Adobe Premiere Pro by navigating to Start > All Programs > Adobe
Premiere Pro, then select New Project. Adobe’s video and audio applications offer a
consistent, customizable interface across products. While each application has its
own specific panels, such as Tools, Properties, and Timeline, the method for moving,
grouping, or resizing panels remains the same.

The main interface is called the application window, where panels are organised into
an arrangement known as a workspace. The default workspace contains both
grouped panels and standalone panels. You can fully customise this workspace to
match your preferred workflow, creating and saving multiple workspaces for different
tasks. For example, one for video editing, another for visual effects, and another for
sound editing.

Panels can be rearranged by dragging them to new locations, adding them to or
removing them from groups, placing them side by side, or undocking them to float
in a separate window above the main interface. As you move panels, the remaining
panels automatically resize to fit the application window. Floating panels are
particularly useful for recreating layouts from previous Adobe versions or for working
across multiple monitors, offering maximum flexibility and efficiency in your editing
process.

Draft Study Material — Animator (Class XII) Page | 79



A diagram of the workspace is given below (Fig. 3.1):
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Fig. 3.1: Establishing a workplace scene to support layout
and production workflow

2. Tools Panel

The Tools panel contains a number of tools for editing sequences in the Timeline
panel. When you select a tool, the pointer changes shape according to the selection.
For example, when you select the Razor tool and position the pointer over a clip in
the Timeline panel, the icon changes to a razor. However, the Selection tool icon may
change to reflect the task currently being performed. In some cases, pressing a
modifier key (such as Shift) as you use a tool changes its function, and its icon
changes accordingly. Select tools from the Tools panel, or use a keyboard shortcut.
You can resize the Tools panel and orient it vertically or horizontally.

Note: The Selection tool is the default tool. It is used for everything other than
specialised functions. If the programme is not responding as you expect, make sure
that the Selection tool is selected.

3. Toolbox

The toolbox (or tools panel) in Adobe Premiere Pro contains a set of essential tools
used for editing and manipulating clips on the timeline. Each tool serves a specific
purpose to help editors efficiently perform tasks such as cutting, selecting, moving,
trimming, and adjusting clips. The toolbox allows editors to quickly access these
tools and switch between them using keyboard shortcuts, making editing faster and
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more precise. Customising the tools panel or combining it with the timeline
workspace enhances workflow efficiency.

Common tools in the Toolbox include (Fig. 3.2):
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Fig. 3.2: Overview of essential tools in the
Toolbox for scene creation and editing
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4. Projects

Every project includes a Project panel. This acts as a storage area for all files used in
the project. You can organise a project’s media and sequences using bins in the
Project panel.

Within a single project file, you can edit individual segments as separate sequences,
and then combine the segments into a finished programme by nesting them in a
longer sequence. Similarly, you can store multiple variations of a sequence in the
same project.

Note: There’s no need to save copies of a project when creating different segments or
versions of the same video programme. Simply create new or duplicate sequences
within a single project file.

Adobe Premiere Pro does not store video, audio, or still image files in the project file,
it stores only a reference to each of these files based on its filename and location at
the time you imported it. If you later move, rename, or delete a source file, Adobe
Premiere Pro cannot find it automatically the next time you open the project. In this
case, Adobe Premiere Pro displays the Where Is the File dialogue box.
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5. Create a Project

In most cases, you can start a project simply by using one of the presets provided in
the New Project dialogue box. The presets included with Adobe Premiere Pro include
common project types. Preserve editing quality by using a preset that conforms to
the specifications of your original assets. For example, if your project uses footage
mostly in DV format, use a DV preset. If you need to specify lower quality settings
for output (such as streaming web video), do not change your project settings,
instead, change your export settings later.

If your computer has a capture card compatible with Adobe Premiere Pro, its own
optimised presets may appear in the available Presets list. Now the capture card is
obsolete, earlier, capture card was used to digitize, i.e. capture analogue video to
digital video for video editing. Nowadays, videos are already recorded in digital format
on memory card/ Hard Disk. These now simply need to be transferred to the Non
Linear Video Editing (NLVE) m/c Hard Disk and are ready for editing using any of
the NLVE software, for example, Adobe Premiere Pro.

The project settings must be correct when you create the project file. Once a project
is created, some project settings, such as the time base settings, are locked. This
prevents unwanted inconsistencies that could result from changing project settings
later.

Either choose New Project on the Welcome screen that appears when Adobe Premiere
Pro starts up or, after the application is open, choose File > New > Project.

Do one of the following:
o To apply a preset, select it from the Available Presets list.

e To customise settings, choose the preset that most closely matches your
source footage {example-SD (Standard definition), HD (High Definition)}, click
Custom Settings, and then select your specific project settings. For Location,
specify where you want to store the project on disk.

e Type the name of the project, and then click OK.

Note: Whenever possible, specify a location and name that you will not have
to change later. By default, Adobe Premiere Pro stores rendered previews,
conformed audio files, and captured audio and video in the folder where you
store the project. Moving a project file later may require moving its associated
files as well.

e Open the interface of Adobe Premiere and try to understand the workspace.

Practice the use of tools on saved projects. Write a report on your
understanding of the features.
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6. Editing Workflow

You create your project in Adobe Premiere Pro by assembling clips into a sequence.
The workflow you choose depends on your preferences and the needs of your project.
Here is a common editing workflow:

(i) View and trim source clips in the Source Monitor: Use the Source Monitor to
view clips that you have captured and added to your project. As you view the clips,
you can set In and Out points for the portion of each clip that you want to use in the
sequence.

(ii) Assemble clips into a sequence: Drag each clip individually to the Timeline
panel, or automatically assemble clips selected in the Project panel. As you add
individual clips, you can decide whether to add video, audio, or both to your
sequence.

(iii) Retrim clips in a sequence: If you did not set precise In and Out points for a
clip, or you decide to change them, you can retrim the clips in the Sequence tab of
the Timeline panel.

(iv) Adjust clip attributes, if necessary: As you assemble your sequence, you may
want to change the duration or the speed at which the clip plays.

(v) Rearrange clips: After clips are placed in the Timeline panel, you can rearrange
how they appear in the sequence. You might need to split a clip to use different
effects, or extract or move a clip and close any resulting gaps in the sequence.

7. Source Clips, Clip Instances, and Sub clips

You can use clips as source clips, clip instances, sub-clips, or duplicate clips. You
can edit all types of clips in sequences in the same way. The clip types differ in the
following ways:

e Source (master) clip: The clip is originally imported into the Project panel. It
is listed in the Project panel only once by default. If you delete a source clip
from the Project panel, all of its instances are also deleted.

o Clip Instance: It is a dependent reference to a source clip, used in a sequence.
Each time you add a clip to a sequence, you create another instance of the
clip. A clip instance uses the name and source file reference used by its source
clip. While clip instances are not listed in the Project panel, they are
differentiated in the Source Monitor menu if you open instances there. The
Source Monitor menu lists instances by name, sequence name, and in point.

e Subclip: A section of a master clip that references the master clip’s media file.

Use subclips to organise and manage your projects, especially when you need
to use only sections of long master clips.
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e Duplicate clip: An independent copy of a source clip, which you create
manually using the Edit > Duplicate command. You can also create a
duplicate clip by importing the same file more than once.

Unlike a clip instance, a duplicate clip maintains its own reference to the original
clip’s source file on disk and exists as an additional clip in the Project panel. A
duplicate clip is not deleted when you delete its original from the Project panel.
Master and duplicate clips can be renamed independently.

8. Timeline Panel Overview

You assemble and rearrange sequences in the Timeline panel, which represents a
sequence graphically, showing clips, transitions, and effects. A sequence can consist
of multiple video and audio tracks running parallel in the Timeline panel.

a. Sequence tabs

b. Time ruler

c. Video tracks

d. Audio tracks

Each sequence in a project can appear as a tab in a single Timeline panel or in a
separate Timeline panel. A sequence must contain at least one video track and one

audio track. Multiple video tracks are used to superimpose clips (Fig. 3.3).
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Fig. 3.3: Using timeline panel to manage animation
keyframes and control playback timing

Sequences with audio tracks must also contain a master audio track, where the
output of regular audio tracks is directed for mixing. Multiple audio tracks are used
to mix audio. You can specify the type of audio channels supported by each audio
track and decide how they are sent to a Master audio track. To achieve even greater
control over the mixing process, you can create submix tracks.

(i) Navigate in the Timeline Panel: The Timeline panel contains several controls for
moving through the frames of a sequence.
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(ii) Time navigation controls in the Timeline panel: The Timeline Panel provides
a set of time navigation controls that allow animators to move through an animation
sequence efficiently. These controls help users play, pause, rewind, fast-forward, and
jump to specific frames, making it easier to preview animations, edit keyframes, and
synchronize movements. Understanding the functions of these controls is essential
for managing animation timing and reviewing scenes during the production process.

(iii) Components of the Timeline Panel

a) Current-time display: Shows the exact time or frame number of the current
position in the sequence.

b) Current-time indicator (CTI): A movable indicator that marks the currently
displayed frame in the Program Monitor.

c) Viewing area bar: Defines the portion of the timeline currently visible in the
panel.

d) Work area bar: Specifies the section of the sequence that will be previewed
or rendered.

e) Time ruler: Displays sequence time horizontally and serves as the main
reference for timing and frame placement.

f) Zoom out: Decreases the timeline magnification to display a larger portion of
the sequence.

g) Zoom slider: Allows users to adjust the zoom level smoothly for detailed or
broader timeline views.

h) Zoom in: Increases the timeline magnification to view frames and keyframes
in greater detail.

Time ruler measures sequence time horizontally, using the counting method
specified in the project settings (although you may toggle to a counting method based
on audio samples). Tick marks and numbers indicating the sequence time are
displayed along the ruler and change according to the level of detail at which you
view the sequence. The time ruler also displays icons for markers and the sequence
In and Out points (Fig. 3.4).
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Fig. 3.4: Using time navigation controls to move through
animation frames and keyframes
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Current-time Indicator (CTI) indicates the current frame displayed in the Program
Monitor. The current frame displays in the Program Monitor. The current-time
indicator is a light blue triangle in the ruler. A vertical line extends from the
current-time indicator to the bottom of the time ruler. You can change the current
time by dragging the current-time indicator.

The current time display shows the time code for the current frame in the Timeline
panel. To move to a different time, click in the time display and enter a new time, or
place the pointer over the display and drag left or right. You can change the display
between time code and the simple frame count by Ctrl-clicking (Windows) or
Command-clicking (Mac OS) the current time in either a monitor or the Timeline
panel.

Viewing area bar corresponds to the visible part of the sequence in the Timeline
panel. You can change the size and position of the viewing area bar to quickly view
different parts of the sequence. The viewing area bar is located just above the time
ruler.

Work area bar specifies the area of the sequence that you want to preview or export.
The work area bar is located in the lower portion of the time ruler.

Zoom controls change the scale of the time ruler to increase or decrease the number
of frames visible within the current viewing area. The zoom controls are located at
the bottom left of the Timeline panel.

9. Work with Tracks

The video and audio tracks in the Timeline panel are where you arrange clips, edit
them, and add special effects. You can add or remove tracks as needed, rename
them, and determine which can be affected by a procedure.

Add Tracks: New video tracks appear above existing video tracks, and new audio
tracks appear below existing audio tracks. Deleting a track removes all clips in the
track but does not affect source clips listed in the Project panel.

Note: You can add any number of tracks, limited only by your system’s resources.
1. With the Timeline panel active, choose Sequence > Add Tracks.
2. In the Add Tracks dialogue box, do any of the following:

e To add tracks, type the number of tracks you want to add in the Add field
for video, audio, and audio submix tracks.

e To specify the placement of added tracks, choose an option from the
Placement menu for each type of track added.

e To specify the type of audio track you want to add, choose an option from
the Track Type menu for audio and audio submix tracks.

e Click OK.
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Note: An audio track can accept only audio clips that use the matching channel
type—mono, stereo or 5.1. If you are not sure what kind of audio your clips use,
select the clip in the Project panel and read its information in the preview area.

Activity 1: Customizing the workspace in Adobe Premiere Pro

Materials Required:

1. Computer with Adobe Premiere Pro installed

2. Mouse and keyboard

3. New or existing Premiere Pro project

4. Notebook for recording observations
Procedure:

Step 1: Open Adobe Premiere Pro and create a new project.

Step 2: Examine the default workspace layout and identify the main interface
components, including the Application Window, Project Panel, Timeline Panel,
Program Monitor, Source Monitor, and Tools Panel.

Step 3: Rearrange the panels by dragging and docking them to different locations
according to your workflow preferences.

Step 4: Add, remove, or resize panels as needed to optimize the workspace for video
editing tasks.

Step 5: Save the customized arrangement as a new workspace using a name of your
choice.

Step 6: Switch between the default workspace and your custom workspace to
compare layouts and evaluate their suitability for different editing tasks.

Activity 2: Identifying and using tools in the Tools Panel

Materials Required:

1. Computer with Adobe Premiere Pro installed

2. Mouse and keyboard

3. Sample video projector/media clips

4. Notebook or worksheet for recording observations
Procedure:

Step 1: Open Adobe Premiere Pro and locate the Tools Panel. Identify the available
editing tools, including the Selection Tool, Track Selection Tool, Ripple Edit Tool,
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Rolling Edit Tool, Rate Stretch Tool, Razor Tool, Slip Tool, Slide Tool, Pen Tool, Hand
Tool, and Zoom Tool.

Step 2: Select each tool individually and observe how the cursor icon changes.
Record the primary function of each tool and the editing task it is designed to
perform.

Step 3: Apply each tool to clips in the Timeline Panel to explore its effect on clip
selection, trimming, movement, navigation, and editing operations.

Step 4: Compare the functions of similar tools, such as Ripple Edit versus Rolling
Edit and Slip versus Slide, by performing simple editing exercises.

Step 5: Use the Pen Tool to create or modify keyframes and the Hand and Zoom
Tools to navigate different areas of the timeline.

Step 6: Document your observations and summarize the purpose and practical use
of each tool within the video editing workflow.

A. Fill in the Blanks

1. Adobe video and audio applications provide a  consistent,

workspace.
2. Panels are organised in this window in an arrangement called a .
3. The Selection tool icon may change to the task currently being
performed.
4. Within a single , you can edit individual segments as separate
sequences.
S. is a video editing software that can capture, edit, perform special

effects, and add graphics and titles all the way to final production.
B. Multiple Choice Questions

1. Which of the following best describes a "Workspace" in Adobe Premiere Pro?
a) The folder where all project files are stored
b) The arrangement of panels in the application window
c) A special panel for editing audio only
d) A type of clip used in video editing

2. What is the default tool in Adobe Premiere Pro?
a) Razor Tool
b) Hand Tool
c) Selection Tool
d) Zoom Tool
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3. In Adobe Premiere Pro, what does the Project panel store?
a) The actual video and audio files
b) Only rendered previews and conformed audio files
c) References to media files used in the project
d) All exported video files

4. What does the "Current-time indicator" (CTI) in the Timeline panel show?
a) The start and end points of a sequence
b) The current frame displayed in the Program Monitor
c) The audio levels of the selected clip
d) The total duration of the sequence

5. When adding new video or audio tracks in Adobe Premiere Pro, where do they

appear by default?

a) New video tracks appear below existing ones, and new audio tracks above
existing ones

b) New video tracks appear above existing ones, and new audio tracks below
existing ones

c) Both video and audio tracks appear above existing ones

d) Both video and audio tracks appear below existing ones

C. State Whether the Following Statements are True or False

1. In Adobe Premiere Pro, the project file stores the actual video, audio, and
image files used in the project.

2. The Selection tool is the default tool in Adobe Premiere Pro and is used for
most editing tasks.

3. You can create multiple custom workspaces in Adobe Premiere Pro to suit
different editing tasks like video editing, visual effects, or sound editing.

4. Once a project is created, all project settings can be changed at any time
without causing inconsistencies.

5. In the Timeline panel, the Current-Time Indicator shows the current frame
displayed in the Program Monitor.

D. Subjective Questions

1. While assembling a sequence, some clips are too long and not aligned with
your intended story flow. What steps would you take in the Timeline panel to
trim, rearrange, and refine clips to improve the final sequence?

2. During editing, you need to cut a clip precisely at a specific frame and then
adjust its position on the timeline. Which tools from the Tools panel would
you use, and how would you apply them?

3. After moving your media files to a new folder, Premiere Pro shows missing
media warnings when reopening the project. Why does this happen, and how
can you prevent or fix it using proper project management practices?
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What have you learned?

After completing this session, you will be able to:

e explain the purpose of Adobe Premiere Pro and its main features;

o describe the workspace, panels, and tools for video editing;

o identify different types of clips, sequences, and timeline components;

o demonstrate creating a project, importing media, and assembling clips on the
timeline;

e analyse how clip arrangement, trimming, and track management affect editing
workflow; and

e classify tools, clips, and sequences to choose appropriate methods for specific
editing tasks.

Session 2: Audio Editing and Sound Design Basics

Adobe Audition is a comprehensive, professional-grade Digital Audio Workstation
(DAW) used for precise audio editing, mixing, restoration, and sound design. Before
opening Adobe Audition, it is crucial to maintain an organised workflow. First, create
a dedicated project folder on your computer. This folder will contain your Adobe
Audition project file (.aup) and all associated audio files (.wav, .mp3, etc.). Always
keep the project file and its media together. If audio files are moved or renamed,
Audition will not be able to find them automatically and will prompt you to locate
them upon opening the project.

1. Using the Workspace

The workspace of Adobe Audition is designed to provide users with a powerful yet
intuitive environment for professional audio editing. It consists of panels, tools, and
editors that can be customised to suit different workflows, whether working on sound
restoration, voice editing, podcast mixing, or film sound design. To explore how
Adobe Audition’s workspace is structured and how it can be customized for different
audio tasks, follow the steps below.

1. Start Adobe Audition. The application opens in the default workspace, which
is designed for a general editing workflow. The interface is divided into several
panels. The central area is the Editor panel (for Waveform view) or
the Multitrack panel (for arranging multiple clips). On the left, you will find
the Files panel, which lists all imported media. On the right, common panels
include Effects, Markers, and Properties.

2. In the upper-right corner of the interface is the Workspace menu. This menu
contains preset layouts like Default, Classic, Multitrack, and Audio
Restoration. Selecting a different workspace rearranges the panels to suit
that specific task. Choose Multitrack to see how panels are arranged for
mixing multiple audio tracks.

3. You can fully customise your workspace. To move a panel, click its tab and
drag it to a new location. As you drag, blue drop zones will appear, showing
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where the panel can be placed. To create a new custom workspace, arrange
the panels to your liking, then choose Window > Workspace > New
Workspace. Give it a name and click OK. Your custom workspace will now
appear in the Workspace menu.

4. Choose File > Open and open an audio file (e.g., interview.wav). The file will
appear in the Files panel, and its waveform will be displayed in the Editor
panel. You can switch between open files by double-clicking on them in
the Files panel or by selecting them from the drop-down menu at the top of
the Editor panel.

5. Key panels include:

Once your audio file is open in Adobe Audition, you can enhance your
workflow by using the key panels that provide powerful tools for editing,
organising, and refining your audio. These panels include:

o Effects Rack Panel: Allows you to apply and stack multiple audio
effects (like EQ, Compression, Reverb) to a clip.

e Markers Panel: Lets you add and manage markers (cue points) at
specific times in your audio, which is essential for video
synchronisation or noting important sections.

o History Panel: Lists all actions performed since the file was opened.
You can click on any previous action to undo steps or see your editing
history.

6. The main Editor panel has a navigator at the bottom for zooming and
scrolling through your audio. Use the Zoom Tool (Z) or the + and - keys to
zoom in and out for detailed editing. The Time Selection Tool (T)is the
default tool for selecting ranges of audio.

7. Playback controls (Stop, Play, Loop, etc.) and the volume level for the master
output are located at the bottom of the panel.

2. Editing Audio

Editing audio in Adobe Audition involves refining, correcting, and enhancing sound
recordings for professional output. In Waveform Editor, users can trim, cut, copy,
paste, and adjust sections of audio with precision. Tools such as fade in/out, silence,
and time stretching help in creating smooth transitions and maintaining
synchronisation. The noise reduction and audio restoration features remove
background hiss, clicks, and distortions, improving clarity. In Multitrack Editor,
multiple audio clips can be arranged, overlapped, and mixed. Effects like
equalisation, compression, and reverb can be applied to polish the sound. By
combining these tools, Adobe Audition allows users to produce clean, balanced, and
professional-quality audio for projects like music, podcasts, films, and animations.

1. Selecting Audio: The fundamental skill in audio editing is making precise
selections. Choose the Time Selection Tool (T) and click and drag across the
waveform in the Editor panel. The selected area will be highlighted. You can
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fine-tune the selection by dragging the edges of the highlighted region in the
timeline ruler at the top.

2. Playing and Looping: Click the Play button to play the entire file or just the
selected range. Click the Loop Playback button to continuously repeat the
selected range, which is useful for critically listening to an edit.

3. Basic Edits (Cut, Copy, Delete): With a range selected, you can edit it like
text in a word processor.

e Press Delete to remove the selected audio.

e Use Edit > Cut or Ctrl+X to cut the selection to the clipboard.
e Use Edit > Copy or Ctrl+C to copy it.

e Click where you want to paste and use Edit > Paste or Ctrl+V.

4. Adjusting Volume: To change the volume of a specific selection, highlight the
range. A small box will appear with a dB value. Click and drag this number
up or down to increase or decrease the volume of just that selection.

5. Fading Clips: To apply smooth fades at the beginning or end of a clip, use the
fade handles. In the Editor (Waveform) view, you will see small squares (fade
handles) in the upper-left and upper-right corners of the audio clip. Steps are:

o Click and drag the right fade handle to the left to create a Fade Out.

o Click and drag the left fade handle to the right to create a Fade In.

e You can also drag these handles up or down to adjust the curve of the
fade for a more gradual or abrupt transition.

6. Trimming Clips: To remove unwanted audio from the start or end of a clip,
position your cursor at the edge of the clip in the Editor panel until it turns
into a double-arrow. Then, click and drag inward to trim the clip.

7. Normalising Audio: To make the entire clip as loud as possible without
distortion, use the Normalise effect. Go to Effects > Amplitude and
Compression > Normalise (process). This is often better than simply raising
the volume, as it analyses the entire file to find the optimal gain.

3. Saving Your Work

Audio editing software can be demanding on your computer. To avoid losing work to
an unexpected crash, save your project frequently.

e Go to File > Save As.

o Navigate to your project folder.

e Give your project a descriptive name.

e Adobe Audition projects are saved with the .aup file extension.

e Click Save. This .aup file does not contain the audio itself but saves all your
edits, effects, and pointers to the original media files. Always keep the .aup file
in the same folder as your audio media.
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Practical Exercise

Activity 1: Cleaning up an Interview Recording using Adobe Audition

Materials Required:

Computer with Adobe Audition installed

Interview audio file (interview.wav)

Sound recorder, mobile phone, or audio recording device
Headphones or speakers for monitoring audio

Mouse and keyboard

a ks b=

Procedure:
Step 1: Open the interview.wav file in Adobe Audition.

Step 2: Listen carefully to the entire recording and identify the section containing
the phone ringtone.

Step 3: Select the Time Selection Tool (T) and precisely highlight only the
ringtone portion of the audio waveform.

Step 4: Press the Delete key to remove the unwanted ringtone from the recording.

Step 5: Use the Time Selection Tool to select a short segment of clean room tone
(background ambient sound) immediately before or after the deleted section.

Step 6: Copy the selected room tone using Ctrl + C.

Step 7: Position the playhead at the edit point where the ringtone was removed and
paste the room tone using Ctrl + V to fill the gap.

Step 8: Apply short fade-in and fade-out adjustments using the Fade Handles to
blend the pasted room tone smoothly with the surrounding audio.

Step 9: Play back the edited recording and evaluate whether the ringtone has been
removed cleanly and the edit sounds natural.

Step 10: Save the edited project and export the cleaned audio file if required.

Check Your Progress

A. Fill in the Blanks

1. The panel in Adobe Audition lists all the imported audio files for
your project.
2. To continuously repeat a selected section of audio for review, you use the
playback button.
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4.

5.

. The small squares in the top corners of an audio clip in the Editor are used to

create .

The effect is used to make an entire audio file as loud as possible
without causing distortion.

An Adobe Audition project is saved with the file extension.

B. Multiple Choice Questions

1.

What is the primary function of the Workspace menu in Adobe Audition?
a) To change the language of the interface

b) To rearrange panels for different tasks like editing or mixing

c) To adjust the volume of the master output

d) To import new audio files

. Which tool is used to select a specific portion of a waveform for editing?

a) The Zoom Tool (Z)
b) The Move Tool (V)
c) The Time Selection Tool (T)
d) The Razor Tool (R)

. What should you always do before starting a project in Audition to avoid lost

media files?

a) Turn off your internet connection

b) Create a project folder and save all files within it
c) Convert all files to MP3 format

d) Delete any unused files from your computer

. How do you apply a smooth fade-in to the beginning of an audio clip?

a) By applying the Reverb effect

b) By dragging the fade handle in the top-left corner of the clip
¢) By using the Normalise function

d) By cutting the first few seconds

. Why is the History panel useful?

a) It lists all the audio files you have ever opened.
b) It allows you to revert to a previous step in your editing process.
c) It shows the geographic history of where the audio was recorded.
d) It automatically saves backups of your project.

C. State Whether the Following Statements are True or False

The Multitrack workspace in Audition is designed for editing a single audio
file in detail.

You can adjust the volume of a specific selected portion of audio by dragging
the dB value that appears.

The "Normalise" effect works by simply raising the volume of the entire clip by
a fixed amount.
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4. Trimming a clip involves removing unwanted audio from the start or end by
dragging the clip's edge inward.

5. The Effects Rack panel is used to apply and manage multiple audio effects on
a clip.

D. Subjective Questions

1. How would you customise the Adobe Audition workspace to suit a workflow
involving multitrack mixing and audio restoration tasks?

2. You open an Adobe Audition project but receive a missing media warning. Why
does this happen, and how can it be prevented in future projects?

3. What steps would you follow in the Waveform Editor to cut, fade, and adjust a
selected portion of audio to improve clarity and smooth transitions?

4. How would you use the Effects Rack, normalisation, and volume adjustment
tools to improve the overall quality and loudness of an audio clip?

What have you learned?

After completing this session, you will be able to:

e explain the purpose and features of Adobe Audition;

e describe the workspace, panels, and tools for audio editing;

o identify audio clips, tracks, and key editing elements;

+ demonstrate basic editing skills, including trimming, fading, normalising, and
applying effects;

e analyse how edits and effects affect sound quality and synchronisation; and

o classify audio files and clips to organise projects efficiently.

Session 3: Post-Production Workflow and Media Export

Post-production is the final phase of the media production process in which raw
video, audio, animation, graphics, and other digital assets are refined and assembled
into a finished product. It begins after the completion of filming, recording, or
animation production and focuses on improving the quality, appearance, and overall
impact of the content. Post-production is an essential component of filmmaking,
animation, television production, advertising, gaming, and digital media because it
transforms unprocessed material into engaging and professional-quality media.

During post-production, editors, animators, sound designers, and visual effects
artists work together to enhance the project. They remove unwanted footage, improve
audio quality, adjust colours, add visual effects, create motion graphics, and
integrate music and sound effects. These processes help strengthen storytelling,
improve audience engagement, and ensure that the final product meets creative and
technical standards.

An important outcome of post-production is media export. Media export involves
converting the completed project into a digital file format suitable for viewing,
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broadcasting, streaming, sharing, or archiving. Different export settings are selected
depending on the intended platform, audience, and quality requirements.

1. Post-Production Workflow

A post-production workflow is a systematic sequence of tasks followed to transform
raw media files into a polished final product. The workflow helps organize production
activities, maintain consistency, improve efficiency, and ensure that all creative and
technical requirements are met. Although workflows may vary across different
industries and projects, most post-production processes follow a similar structure.

The workflow typically begins with importing and organizing media assets. All video
clips, audio recordings, images, animations, graphics, and other resources are
collected and arranged in a logical manner within the editing software. Proper
organization helps editors locate files quickly and reduces the possibility of errors
during production.

The next stage involves video editing, where editors review the footage, select the best
shots, trim unnecessary sections, and arrange clips into a meaningful sequence. This
process establishes the narrative flow of the project and ensures smooth transitions
between scenes. Editors also synchronize audio and video, adjust pacing, and refine
the overall structure of the content.

Following video editing, audio editing and sound design are performed to improve
sound quality and enhance the viewing experience. Unwanted noise is removed,
dialogue levels are balanced, and background music, sound effects, and voiceovers
are added where necessary. Effective sound design contributes significantly to the
emotional impact and realism of media productions.

Another important stage is colour correction and colour grading. Colour correction
ensures visual consistency by adjusting brightness, contrast, exposure, and colour
balance across all scenes. Colour grading goes a step further by applying specific
colour tones and styles to create a desired mood or artistic look. These processes
enhance the visual appeal of the final product and help establish its unique identity.

Visual effects and motion graphics are then incorporated into the project. Visual
effects may include computer-generated imagery (CGI), green-screen compositing,
particle effects, and digital enhancements that would be difficult or impossible to
capture during production. Motion graphics involve animated text, logos, icons, and
graphic elements that improve communication and visual presentation.

Once all editing and enhancement tasks are complete, the project enters the
rendering stage. Rendering is the process of combining all video layers, effects,
transitions, graphics, and audio elements into a unified output. During rendering,
the computer processes the project and generates the final visual and audio content
that will be exported for distribution.

Draft Study Material — Animator (Class XII) Page | 96



2. Major Activities in Post-Production

Video editing is one of the most important activities in post-production. It involves
arranging, trimming, and combining clips to create a coherent and engaging story.
Through editing, creators can control the pace, structure, and emotional impact of a
project while ensuring continuity between scenes.

Audio editing focuses on improving the clarity and quality of sound elements. Editors
remove background noise, adjust volume levels, synchronize audio with visuals, and
enhance dialogues and voiceovers. Good audio quality is essential because sound
plays a major role in audience engagement and comprehension.

Colour correction and colour grading help improve the visual quality of media
content. These activities ensure consistency between shots while creating visual
styles that support the project's mood and theme. Colour grading is particularly
important in films, advertisements, and promotional videos where visual aesthetics
contribute significantly to storytelling.

Visual effects (VFX) allow creators to generate scenes, objects, and environments that
may be difficult, expensive, or impossible to produce in reality. VFX is commonly
used in films, television programmes, advertisements, and video games to create
realistic simulations, fantasy worlds, and dramatic visual sequences.

Motion graphics add movement to graphic elements such as text, logos, charts, and
illustrations. They are widely used in presentations, advertisements, news
broadcasts, educational videos, and social media content to make information more
engaging and easier to understand.

Sound effects and background music enhance the atmosphere and emotional impact
of a project. Appropriate sound design can create excitement, tension, realism, or
emotional depth, making the viewing experience more immersive and memorable.

Rendering and exporting represent the final technical activities in post-production.
Rendering processes all project elements into a complete media output, while
exporting converts the rendered content into a suitable file format for its intended
purpose.

3. Media Export

Media export is the process of saving a completed project in a specific digital format
for distribution and playback. The export settings selected determine the quality, file
size, compatibility, and performance of the final media file. Exporting requires careful
consideration of factors such as resolution, frame rate, codec, bitrate, and file format.

Different platforms require different export settings. For example, a video intended

for cinema projection may require a much higher resolution and bitrate than a video
designed for social media. Similarly, television broadcasts, streaming services,
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websites, and mobile applications may have unique technical specifications that
must be followed.

Several file formats are commonly used for exporting media projects. MP4 is one of
the most widely used formats because it provides good quality while maintaining
relatively small file sizes. MOV is frequently used in professional video production
because of its high quality and compatibility with editing software. AVI offers
excellent quality but typically results in larger file sizes. GIF is commonly used for
short animated graphics and web-based content.

Before final delivery, it is important to review the exported file to ensure that there
are no visual defects, audio synchronization issues, or compression artifacts. Quality
checks help confirm that the exported media accurately represents the intended
creative vision and meets the required technical standards.

Post-production is a critical phase of media creation that transforms raw content
into a polished and professional final product. Through video editing, audio
enhancement, colour grading, visual effects, motion graphics, rendering, and media
export, creators improve both the technical quality and the storytelling effectiveness
of their projects. A well-planned post-production workflow ensures efficiency,
consistency, and high-quality results, while proper media export settings enable
content to be distributed successfully across a variety of platforms and devices.

Activity 1: Exploring post-production workflow and media

Materials Required:

1. Computer/laptop with video editing software installed (e.g., Adobe Premiere
Pro, DaVinci Resolve)

Sample video clips

Audio files and sound effects

Images or graphics

Projector or display screen for presentations

Internet access (optional)

Notebook and pen for group discussions

NOo s

Procedure:

Step 1: Initiate a class discussion by asking the following questions:
o Have you ever edited a video or added music to a clip?
e Which apps or software have you used for editing?

e Why is editing important in films, YouTube videos, animation, or other
media productions?
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Step 2: Divide the class into small groups and assign each group one of the
following post-production activities:

e Video Editing

e Audio Editing

e Colour Correction and Grading
e Visual Effects (VFX)

e Motion Graphics

¢ Sound Effects and Music

¢ Rendering and Exporting

Step 3: Ask each group to research and discuss:

e The purpose and importance of their assigned post-production activity

e Applications in films, animation, television, gaming, or digital media

¢ Commonly used tools and software for the process

e How the process enhances media quality, audience engagement, and
storytelling

Step 4: Provide sample media assets such as video clips, audio recordings, images,
or graphics. Ask learners to perform basic post-production tasks, including:

e Trimming video clips

o Adding titles, captions, or transitions

e Inserting background music or sound effects

e Adjusting brightness, contrast, or colour settings
e Exporting the edited project in a suitable format

Step 5: Allow each group to present:

e Their edited media project or demonstration
e The post-production techniques applied

e Software or tools used

e Challenges encountered during editing

e Export settings selected for the final output

Step 6: Conduct a classroom discussion focusing on:
o The significance of post-production in media industries
e The contribution of audio and visual enhancements to storytelling

e The importance of rendering and exporting media for platforms such as
YouTube, television, websites, and social media.
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A. Fill in the Blanks

1. The process of converting a completed project into a digital file format is

called

2. The post-production workflow begins with importing and media
assets.

3. Video editing involves arranging, trimming, and clips.

4. editing improves the clarity and quality of sound elements.

S. Colour correction helps maintain visual across scenes.

6. Colour grading is used to create a specific visual or style.

7. CGI stands for Computer-Generated

8. Rendering combines all video layers, effects, graphics, and into a
unified output.

9. AVI files generally have file sizes than MP4 files.

B. State Whether the Following Statements are True or False

Post-production begins before filming starts.

Audio editing includes noise reduction and dialogue enhancement.
Colour grading is only used to adjust brightness and contrast.
Rendering is performed before any editing takes place.

Export settings remain the same for all media platforms.

MP4 is one of the most commonly used export formats.

AR e

C. Multiple Choice Questions

1. Which stage transforms raw media into a finished product?
a) Pre-production
b) Production
c¢) Post-production
d) Distribution

2. Which of the following is usually the first step in the post-production
workflow?
a) Rendering
b) Colour grading
¢) Importing and organizing media
d) Media export

3. What is the primary purpose of video editing?
a) Creating file formats
b) Arranging clips into a meaningful sequence
c) Designing logos
d) Recording audio
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4. Which activity improves the clarity and quality of sound?
a) Motion graphics
b) Colour grading
¢) Audio editing
d) Rendering

5. Which process ensures visual consistency across scenes?
a) Colour correction
b) Rendering
c) Motion graphics
d) Exporting

6. What does VFX stand for?
a) Visual Frame Export
b) Video Format Extension
c) Visual Effects
d) Virtual File Exchange

7. Which of the following is an example of motion graphics?
a) Noise reduction
b) Animated title text
c¢) Colour balancing
d) Audio synchronization

8. What is the purpose of rendering?
a) Recording video
b) Combining project elements into final output
c) Capturing footage
d) Creating storyboards

9. Which file format is commonly used for short animated graphics?
a) AVI
b) MOV
c) GIF
d) WAV

10.Which factor should be considered during media export?
a) Resolution
b) Frame rate
c) Bitrate
d) All of these

D. Subjective Questions
1. Define post-production.

2. Why is post-production important in media production?
3. What is media export?
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Differentiate between colour correction and colour grading.

What are visual effects (VFX)?

Why is rendering necessary before exporting a project?

Name any four commonly used media export formats.

A video creator exports a social media video using cinema-quality settings,
resulting in a very large file size. What problems might occur, and how could
the export settings be optimized?

9. Imagine you are producing a short educational video. Describe the complete
post-production workflow you would follow from importing files to exporting
the final video.

What have you learned?

After completing this session, you will be able to:

N0k

e explain the importance of post-production and its role in transforming raw
media assets into polished and professional-quality content;

e describe the stages of the post-production workflow, including media
organization, video editing, audio editing, colour correction, visual effects,
rendering, and export;

¢ identify and explain the major post-production activities such as video editing,
audio editing, colour grading, motion graphics, visual effects, and sound
design;

o differentiate between rendering and media export and explain their
significance in preparing content for distribution; and

e select appropriate media export settings and file formats based on platform
requirements, quality specifications, and intended audience.

Unit 1: Advanced 3D Production
Session 1: Introduction to Texturing

A. Fill in the Blanks
1. Texturing

2. Dopesheet

3. Organic modellers
4. Walk cycle

. Multiple Choice Questions

S
po Do
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C. State Whether the Following Statements are True or False
1. True
2. False
3. True
4. False
5. True

Session 2: Concept of Lighting And Rigging

. Fill in the Blanks

. Atmosphere

. Sequence

. Biped

. Traditional hand-drawn animation

AW~ P

. Multiple Choice Questions

asrdb=uw
o o0 0 0

. True or False
. False

. True

. True

. False

. True

a b~ W~ @O

Session 3: Post-Production Activities

A. Fill in the Blanks

1. Interactive photorealistic rendering
2. Selected

3. Multi-paths and long

4. Editorial and Production

. Multiple Choice Questions

ardb-W
o0 0 Qo
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C.
1.
2.
3.
4.
5.

Sate whether the following statements are True or False
True
False
True
False
True

Unit 2: Animation Techniques and Motion

Session 1: Using Edit Keys in Timeline

A.
. Time

. 24

. Update

. Real time
. Autokey

u » WDN -

N
o T oo

R N e

Fill in the Blanks

. Multiple Choice Questions

C

. State Whether the Following Statements are True or False

True
True

. False
. False

True

Session 2: Purpose of Frames, Timing, Frame Rate and Keyframes

a b~ W~ P

arOdD-W
» oo o

. Fill in the Blanks

. Rewind

. Intermediate, Animation
. Animation, fast

. Animate > Set key

. Translation

. Multiple Choice Questions

b
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. State Whether the Following Statements are True or False
. True

. False

. True

. True

. False

bW~ O

Session 3: Creating and Editing Animation Graph

A. Fill in the Blanks
1. Viewport

2. Curves

3. Frame all

4.Y, X

S. Graph editor

. Multiple Choice Questions
b

N
® o T O

. State Whether the Following Statements are True or False:
True

. False

True

True

. False

R N s

Session 4: Creating A Bouncing Ball Animation

A. Fill in the Blanks

1. W, Tangent handles

2. Controller, Shift-select
3. Apply

4. Elasticity

5. Bouncing ball

B. Multiple Choice Questions
l.c

2.b

3.b

4. c

S5.a
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C. State Whether the Following Statements are True or False:
1. False
2. True
3. True
4. True
5. True

Unit 3: Introduction to Video and Sound Editing

Session 1: Introduction to Digital Video Editing

. Fill in the Blanks
. Customizable

. Workspace

. Reflect

. Sequence

. Adobe Premier Pro

a b~ WN R~

. Multiple Choice Questions

S
oo o oo

. State Whether the Following Statements are True or False
. False

True

True

. False

. True

N

Session 2: Audio Editing and Sound Design Basics

A. Fill in the Blanks
1. Files

2. Loop

3. Fades

4. Normalize

5. .sesx

. Multiple Choice Questions

N .
o oo oo
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. State Whether the Following Statements are True or False
. False

True

. False

True

. True

Session 3: Post-Production Workflow and Media Export

A. Fill in the Blanks
1. Media Export

2. Organizing

3. Combining

4. Audio

5. Consistency

6. Mood

7. Imagery

8. Audio

9. Larger

B. State Whether the Following Statements are True or False
1. False
2. True
3. False
4. False
5. False
6. True

. Multiple Choice Questions

0.0 T o O O 0 o o6 0
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2D Animation: A form of animation created on a flat, two-dimensional plane, using
only the X and Y axes. Movements are drawn frame-by-frame or created digitally
using software.

3D Animation: Animation that includes depth using the X, Y, and Z axes. 3D models
are built, textured, rigged, and animated to create realistic movement and
environments.

Adobe Animate: A widely used software for creating 2D animations and motion
graphics. It supports drawing, timeline-based animation, and tweening techniques.

Anticipation: A principle of animation where small preparatory actions are added
before the main action to make movements look natural and predictable.

Contact Point: A key pose in a walk cycle where the character’s foot first touches
the ground during a step.

Cut-out Animation: A technique that uses flat shapes, characters, or pieces moved
frame-by-frame, traditionally made from paper but now often created using digital

tools.

Frame: A single static image in a sequence of images. When played rapidly, frames
create the illusion of motion.

Inbetweening (Tweening): The process of creating frames between key poses to
produce smooth motion. Digital software can automate this process.

Keyframe: A major pose or position in an animation that defines starting and ending
points of movement.

Looping: Repeating a sequence of frames continuously, often used in walk cycles to
avoid redrawing steps repeatedly.

Modelling (3D): The process of creating digital 3D objects or characters by shaping
vertices, edges, and faces using 3D software.

Motion Tween: A type of tween in animation software where a symbol moves
between two keyframes automatically.

Passing Pose: A keyframe in a walk cycle where the legs pass each other and the
body is at its highest position.

Pixel Art Animation: A style of animation created using pixel-based graphics, often
used in retro games.
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Polygon: A flat geometric shape used in 3D modelling. Many polygons combined
form a 3D object.

Pose-to-Pose Animation: A technique where animators create key poses first, and
then fill in the in-between frames.

Principles of Animation: A set of twelve foundational rules developed to make
animations appear natural, including squash and stretch, anticipation, timing, and
exaggeration.

Production Pipeline: The step-by-step workflow followed in animation production,
generally including pre-production, production, and post-production.

Rendering: The process of generating the final image or video from a 3D scene with
lighting, shading, textures, and effects.

Retrim clips: It means adjusting the in and out points of an already placed clip in a
timeline or sequence.

Rotoscoping: An animation method where frames are traced over live-action footage
to create realistic movements.

Shape Tween: A tween used to transform one non-symbol shape into another,
creating a morphing effect.

Storyboard: A sequence of drawings representing the shots planned for a film or
animation. It helps visualize timing, camera angles, and storytelling.

Squash and Stretch: A principle of animation that exaggerates the shape of an object
to show weight, energy, and flexibility.

Texturing: Adding colours, patterns, and surface details to 3D models to make them
look realistic or stylized.

Timing: A principle that determines how long an action takes in animation, affecting
the weight and speed of movement.

Walk Cycle: A series of frames or drawings that animate a character walking in a
looping sequence.
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