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Animation (with Blender)
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Recap.

 Keyframe Interpolation

e Keyframes

Interpolations
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Recap.

* The goal of animation:
+ Describe how do geometry/objects change/move with time

N

This Week's Course

» We will introduce the minimal knowledges for creating
an animation in Blender
» Remember it is better to add “virtual objects” in your final
project

» We will introduce:
« Basic operations
« 3D models loading
« Materials and lighting
« Keyframes insertion
« Animation rendering

» There are lots of resources on the internet !

T
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blender

 One of the most popular professional modeling tool

* Most important, it is free!
Ablender

Free Software Never Looked This
Awesome
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Blender Editor Overview
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Installation

» The newest version: 3.1

» However, | suggested to install ver. 2.80 because it is
guaranteed to work for Matchmove, which will be
taught next week

* https://download.blender.org/release/Blender2.80/

 TA has also installed Blender ver. 2.80 on the
computers in the classroom (B1F-04)
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The first screen you will see

@blender

You can just skip choosing now
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Layout i s L le Edit r Layout

fect Add 1, Global

W cube ) = ® Qutliner
we cuve (scene hierarchy)

¥ Transform == ¥ Transform

Location.. O B Loc om
om

default camera : default camera - -
default cube s rotaton. G o + default cube 5 Rotaton.

3D viewport

o o qdPrer @ s 1 End: 250 - v o Hecq Do & End: 250
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Layout i s L& I t v Layout

¢ Add Object 14 Global v 5 . °. & : ( ° clect  Add  Object

3D world frame Press X/Y/Zto ¢
corresponding orthogonal view

Y (green) 3 z ) Cube

You can rotate the view with the mouse middle key Look from +X axis

©- Playback v Key v o oA Pren @ st 1 End: 250

1 20 4 1
End: 250
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switch between
perspective/orthogonal view

® oA Pron

Why Orthogonal Projection

» Sometimes it is easier to make the geometry right in
the orthogonal projection
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What is Orthogonal Projection

Orthographic projection (O)
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Orthogonal v.s. Perspective Projection
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Layout

lect Add

® oA Pron

Frame:1 | Time:00:00.25 | Mem:1.53M, Peak: 3.57M

Rendered image from the camera’s view
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zoom in/out the view
move the view

change to camera view
4 [~ cube

Location.

Rotation.

1 End: 250
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Try to render (the scene from the camera) !

> Depth of Field

Motion Blur
> Volumetri

Hair
LICRAR B 22

t Lighting
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Object 1 Global v (P u|

. You can change to edit mode

v Trar

Locatio.

Rotatio.

° HedPror
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Edt Render Window H R
® Edtvode v @) View Select Add Mesh

User Perspective
(1) Cube

¥ Transform

1. Select a vertex . LocationX

Rotation X

1.000
1.000
1.000
3
> Delta Transform
> Relatio
> Collections

Playback v Keying o oD e G st 1 Ena
> Inst
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fo v
D fie Edit w Layout

#9- [ ObjectMode v View Select Add Object

Let's delete the cube
+ Selectit

+ Pressright button

+ Press ‘Delete’

Collection
eyframe

Delete

Delete selected objects

sform

o Mo pro

Itimedia Techniques and Applications 2022

Transform
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> Blender

D Fle Edt Help | Layout

£ o e e
B [ plane
u e 2 :
a ¥ £

(1) Collection | Cylinder e

W) Cylinder
Image
- W Cylinder
Lig}
- v Transform
4% Light Probe
Location X

Y

Rotation

©- Playback v Keying o e P rer & st
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R Fle Edit Render Window Hep | Layout

2. m ot view Add | Object

Properties

cylinder is selected now saiex [T - - cylinder is selected now

1.000

@~ Playback v Keying v V e o [HedPpre & st 1 End: 250 Hecqd Pron & st 1 End:
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& plender
D Fle Edit Render . Layout

Add  Object

=) Blender
D Fle Edt §
¥, Global

translation
rotate =

scale™ s =
Properties

- \ | N
You can also use these button;V
for transforming objects 5| rotatonx

.
Object ScaleX | 1000 %«
100 1

1000

Try to change the transform
by typing in the editbox
» Collectic

©- Playback v Keying e o oD e 1 & set 1 End: 250 o

Playback v Keying Hec AP ren
> In




Recap: Object Space and World Space

« Shapes (or objects) are defined in object space and
transformed to world space

* Why?
* Reuse model

+ Object instancing

Store a 4x4 matrix instead of
an entire model World

Transformation

Object Space

29
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Materials
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5 Blender [CAUsers\kevin\OneDrive\s f\gas\untitled.blend]
D Fle Edt Help

Location X

1.000
1.000
1.000

Rotation M.. XYZE

Try to set different world
transforms to the objects

® Mo dqd P ror 1 @& Start 1 End: 250
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) Blender [C:A\Users\kevin\OneDrive\s E\gas\untitled.blend]
D Fle Edit &
TIC o ® @
Change to ‘rendered mode’
rendered
dev mode’ "

solid mode

wireframe mode”
W= s

Rotation M.

& st 1 End: 250
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 Blender* [CAUsers\kevin\OneDrive\ &\ gas\unitled blend]
it Render

Material

e Mo Pro @  start 1 End: 250
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Recap: Basics of Local Shading

« Diffuse reflection
« Light goes everywhere; colored by object color

* Specular reflection
» Happens only near mirror configuration; usually white

* Ambient reflection
- Constant accounted for other source of illumination

ambient diffuse specular
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(& Blender* [C\Users\kevin\OneDrive\ = E\gas\untitled blend]

4 8 W, Sphere & SphereMt!
o] - Use Nodes
ncapsulated _ -

materials

~ diffuse coefficient
N

Is it semi-transparent

Is it metal-like
specular strength

r Tint 0.000

control specular lobe

oA P rer 0.000

0.000
» t
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Recap: Diffuse Shading

 Assume light reflects equally in all directions
 The surface is rough with lots of tiny microfacets

« Therefore, surface looks same color from all views (view
independent)
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Recap: Diffuse Shading (cont.)

« Applies to diffuse, Lambertian or matte surface
\\/
illumination from source
S/ Ld—kdfma.x(o n-Vy)
dlffuse coefficient

diffusely reflected light

37
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Recap: Specular Shading (cont.)
* Also known as glossy
+ Phong specular model [1975]
« Fall off gradually from the perfect reflection direction
S L Ve=Vit2A(n-Vi)n—Vi)
\ —2(n-Vi)n—V;
\73 nvp
VE
o L, =k, I max(0, cose)"
= ks 1 ma.x(O, VE 4 VR)n
specular coefficient
specularly reflected light
39
39
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Recap: Specular Shading

» Some surfaces have highlights, mirror-like reflection
* View direction dependent

» Especially obvious for smooth shlnny surfaces
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Recap: Specular Shading (cont.)

« Increase n narrows the lobe

L, = k, I max(0, cosa)E]

cos’ o

—-90° 0° 90°
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= Blender* [CA\Users\kevin\OneDrive\s& &\gas\untitled.blend] ) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
e Edit Render Window Help | Layout & 2D Fle Edt Re Help | Layout
Object Mo ect | Add Object 1, - ct Mod View Select Add Object 1, Giobal
ion | Plane Collection
rera
+@ Lignt
> & piane

W) Sphere @ Spher W Pane @ PlaneMtl
&2 Use Nodes

Base Color
Seeiitaca 0000 3 ] ose coor (] - |
Subsurfac 1.000 Subsurface 0.0
0:200 N Subsurface Radius
0.100 0.200
0.100
Supsurtace coor (SN
Metallic 0.000
Specular Tint Specular 1.000
PIay with it ! Eola 2% Try to add textures Specular Tint 0.000
Arisatropic 0000 : Ngmes
Playback v Keying Marker @ 14 94 4 B »e >l Start Endi 2 Anisotropic Rotation 0.000 ¢ T e ] P
0.000 Anisotropic Rotation
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) Blender* [CA\Users\kevin\OneDrive\s &\gas\untitled blend] 5 Blender* [C\Users\kevin\OneDrive\&= \gas\untitled.blend]
Edt Render Window Help [Jiajoik I3 D Fle Edt Re Helo  (liayatE

Add  Object X 7~ ctMode v View Select | Add Object 1, Giobal

ion | Plane
ght/Contrast
nma Ramp Cylinder
Light

W piane

exture H ne HSV
Texture Combine RGB
Shader to RG

Jength
Texti A W Pane @ PlaneMt

iy & Use Nodes

Surface

Christensen-Burley

Base Color  Image Texture o

- o

Subsurface Radius Load an image e

en image.

| Defaut

0000 Subsurt 0000

Specular 1.000 Subsurface Radius 1.000
ular Tint 0.000 0.200
Roughness 0.500

Playback Keying o [Hecdqd Pro Anisotropic 0.00( k Marker ° [«oidqd P ror

Subsurface Color

Metall
Anisotropic Rotatior 0.000 i
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 Blender* [CAUsers\kevin\OneDrive\ &\ gas\unitled blend]

Edit

Playback

Render

Object Mode

Keying

Window Help | Layout

View Select Add Object 17 Global

Marker @ 4 ¢4 4 P e >l

 Blender [C\Users\kevin\OneDrive\=\gas\untitled.blend]

D Fie

Edit

Playback

Render

Mode

Keying

indow  Help

View  Select Add
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(& Blender* [C\Users\kevin\OneDrive\ = E\gas\untitled blend]

W Plane @ PlaneMt
= use Noges

Surface  Princ

Single Image

Vector efault
Subsurface 0.000
Subsurface Radius 1.000

Start
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Playback

Help  Layout

lect Add ~ Object

¥, Global

For *.blend scene file (but will start a new scene)

Try to import a 3D model i

> 8

W Plane © PlaneMt!
&2 Use Nodes

Collada (Default) (.dae) -
Surface

checkboard_texjpg  ©
5] B3
Linear
Flat
(glbl.git)
Choose one depending on your extension type
Color Spa.
Vector  Default
Subsur 0.000
1.000
0.200
0100

o oA P ren
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(& Blender* [C\Users\kevin\OneDrive\ & E\gas\untitled blend]

D Fle Edt

ace showing in the window.

=V o
[ ]

Sometimes the textures are missing .
Add them back by yourself

- -

“

Marker @ 4 ¢4 4 P e >l

© Moterialoo1
use noges

Surface  Princ

0.000
0500
Specular Tint 0.000

Roughn 0500 o :

Anisotropic 0.00¢ o Playback

0.000

Layout

Add | Object

¥, Global

W Sphere00l @
& Use Nodes

Surfac

Untitied.png.001

Untit € [0 X

Vector  Default
Subsur 0.000
1.000
0.200
0.100

o Hecq P ren
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= Blender* [CA\Users\kevin\OneDrive\s& &\gas\untitled.blend] ) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
D Fic Re

Let's try Ray-Tracing !
“IYou will get the beautiful interreflection !

Properties

i Render
Default: Eevee (rasterization)
Change to Cycles (ray-tracing) " Sampling

© Materialoo1

You can modify the transform and materials of your models

0.000
0275
0.000 oA P rer

0.000
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Recap: Bring Triangles into Pixels Recap: Rasterization v.s. Ray Tracing
Ray Tracing Rasterization . Raste.rization is more friendly to hardware and usually
has higher parallelism
« But it is more difficult to simulate effects such as
reflection, refraction, shadows, and global illumination

» Need specialized algorithms

virtual film

RASTERIZATION RAYTRACING

virtual camera virtual camera

51
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(5 Blender* [C\Users\kevin\OneDrive\S&\gas\ur
D Fi

Add Object 1z, Global

Properties | & uon

igf

Lights %

Point

Use Nodes

tarker @ 14 64 4 P 2o ¥l

Multimedia Techniques and Applications 2022

ultimedia Techniques and Application 2

Recap: Lights in Computer Graphics

(1) Collection | Li
g D

« Point light
* Spot light
« Area light

local lights

« Directional light

. . } distant lights
* Environment light

Use Nodes

Again, play with it !
|

©- Playback v Keying Marker @ (14 84 4 B e bl 1 G st 1 End 2

I iy : » o
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Recap: Local Lights

» The distance between a light and a surface is not long
enough compared to the scene scale

* The position of a light need to be taken into account
during shading
* Lighting direction = |L - P|
« Lighting attenuation is proportional to the square of distance
between the light and the point

o1 02
P1 P2

57

Multimedia Techniques and Applications 2022

Animation

59

Recap: Distant Lights

» The distance between a light and a surface is long
enough compared to the scene scale and can be ignored
« Lighting direction is fixed
* No lighting attenuation

* Directional light (sun) is the most common distant light

P1 P2
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) Blender* [C\Users\kevin\OneDrive\&E\gas\untitl lend] =il a X
= e © ©

Timeline

CIRAR B
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= Blender* [C\Users\kevin\OneDrive\s &\gas\untitled.blend]
D Fle Edt Render Hep | Layout

Add  Object

@~  Playback e Mo pre

= Blender* [C\Users\kevin\OneDrive\s &\gas\untitled.blend]
Edt Render Window Help | Layout
jectMode | View | Select  Add | Object e G I

User Perspective

Press mouse right button
=> Insert Keyframe

(1) Collection | Sphere.001

©~ Playback
1
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Camera

Render
v Sampling

der
port 16

Viewport Denoi.. ¥

Start: 1 End: 250

Shadows

Indirect Lighting
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*©

\ad K3 |

LY L

Location X | 0.22721m

-0.000004
132°
1.200
1.200
1.200

eying Set, with menu ¢

> Relations

tancing

tion Paths

) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
2D Fle Edt Render W Heb  Layout
2 W, Object Mode Select Add  Object

User Perspec
(1) Collection | Sphere.001

) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
2D Fle Edt Render w Help | Layout
2 W, Object Mode Vi Select Add  Object

erspect
on | Sphere.001
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R

¥, Global

Remember to adjust the transform
before inserting the keyframe

ansform

Rotation X
-0.000004
a3
1.200
1.200
z 1200
R N A & st
- n Mode
> Delta Transform
> Relations
> Collections
> Instancing

> Motion Paths
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R

¥, Global

v Transform

Location

ocation X | 0.2272
T Location X | 0.22721m

Scaling

-0.000004
132

1.200
Location

tion

e d P rer

n Mode
> Delta Transform
> Relations
> Collections
> Instancing

> Motion Patf
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= Blender* [C\Users\kevin\OneDrive\s &\gas\untitled.blend]
D Fle Edt Render Wi Hep | Layout
Add | Object

ctive

Playback e o |40« »e
© arren Rotaton Mode

E > Delta Tre

Relations
A keyframe is inserted Collections

tion Paths
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( Blender* [CAUsers\kevin\OneDrive\ &8\ gas\untitled.blend]
Edit Render Wir Help | Layout

ject Mode View Select Add Object
e showing in the

er Perspective P v e

(84) Collection | Sphere.001

022721m

41233m
7
-0.000004
132°
1.200
1.200
1.200

Rotation Mode ~ XYZ Eul

©-  Playback v el ® oA Do

> Delta Transform

£3
> Relation

Drag the time, you will find the frames
in-between are interpolated !

tancing

tion Paths

(& Blender* [C\Users\kevin\OneDrive\ = E\gas\untitled blend]
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R

D Fle Edt w Help | Layout

2. ] obje Select | Add | Object | 17, Global

g Rotation X E
-0.000004
’ 1320
1200
1200
z 1200

o [HecdPren 120 & st
- n Mode

120

> Defm Transtorn
» Relations
Add another keyframe > Collections
> Instancing

> Motion Paths

Multimedia Techniques and Applications 2022

(& Blender* [C\Users\kevin\OneDrive\ & E\gas\untitled blend] R

D Fle Edt R w Help | Layout

9. W] ObjectMode v View | Select | Add  Object L, Giobal

&Y v Transform

Location X | 0.22721m

Y om
z | 41233m

RotationX | 7.

-0.000004

EETD

1.200

& st
- n Mode

> Delta Transform
> Relations

> Collections

> Instancing

> Motion Patf
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5 Blender [C\Users\kevin\OneDrive\=&\gas\untitled blend]
D Fle Edt Render W

Mode lect Add  Object Global

pa|

Rotation Mode
> Delta Tre

> Relations

> Collections

> Instancing

tion Paths
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> Blender [CUsers\kevin\OneDrive\ & @\gas\untitled blend]
Edit Render Wi Help | Layout

> 1B Text Editor
© Timelir [=] Pythor

3/ Graph Editor SHIlEES] @ info

42, Dr

If you need more detailed editing, use Graph Editor to
control the curve !

©- Playback v e o oA Pren

S

) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
2 Fle Edt Render W Help

2. W ObjectMode v = 1 Giobal v (P W, Object Mc Select Add O 1, Global

Switch to animation panel for better control o
.

Cylinder  ©
W Sphere.001

v Transform

Locatio.

Rotatio,

o.
0
z |
i
-0,

Rotatio
» Delta Transform
Marker Channel Key v 3 e Relat
45 100 . J Collectior
In
> Motion Paths
> Visibility
> Viewport Display

° Ko dPrer y  start: 2 > Custom Properti

70
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) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
D Fle Edt R w Help | Layout

9. W] ObjectMode v View | Select | Add  Object L, Giobal

¥ Transform

0.22721

om
10196m

73
-0.00000

167

. . 0.848

Try to add more complex animation 084

© layback eying larke Hecdqd Pren 2 & start End: 240

Rotation
* v spere.uus > Delta Transform

001Action.C

-
s > Relati
& elations

> Collections

‘evreeeF
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( Blender* [CAUsers\kevin\OneDrive\ &8\ gas\untitled.blend]
Edit Render Window Help | Layout

W] Object Mode View Select Add Object

P
@

Playback v Keying

Output
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=) s
= Scene.

Remember to change the output type tnci)mln:Frrw'wpeg video

(TR A

i Bvp
NI

File Format [ PNG ]

Color  BW RGB RGBA
Color Depth (8 16

(& Blender* [C\Users\kevin\OneDrive\ = E\gas\untitled blend]
Layo

Add | Object

) Blender* [C\Users\kevin\OneDrive\&E\gas\untitled blend]
D Fle Edt Help  (JE3ya0E
9. W] ObjectMode v View  Select Add  Object

U
(0) Collection | Camera

¥, Global

DRI N A

¥, Global

DRI N A
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Properties

Output
1000
1000

r Region

Frame Start

End

@ stat: 1 End: 240 Step

rame Rate 24 1ps
apping
Stereoscopy

v Output
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And use MPEG-Af‘gncoding

Container | Matroska
utput

Stat: 1 End: 240

dium quality
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Homework #2

+ Create a short animation using blender
« Find 3D models on the internet and load them in blender (20%)
+ Add animation of translation (20%)
 Add animation of rotation (20%)
» Add animation of scaling (20%)
« A short one-page report for describing your work (10%)
« Creativity and quality (10%)
* Personal work
Due date: 5/29

* 15% for the final grading

» Hand in your *.blend file and the output *.mp4 video
+ 1920 x 1080, 24fps

79
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Frames are rendering !
You can switch to ray-tracing for better rendering quality :D (but takes much longer)

78
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Homework #2

» Where to download the 3D models?
» Google is your best friend
* Search “free 3D models”
» Some example websites:
» Free3D: https://free3d.com/3d-models/blender
« CgTrader: https://www.cgtrader.com/free-3d-models

* TurboSquid: https://www.turbosquid.com/Search/3D-
Models/free

« A collection: https://tw.eagle.cool/blog/post/best-
websites-to-download-free-3d-model-with-high-quality

* You can restrict the file types to *.blend, *.obj, *.fbx




