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Key words and concepts:

LAST WEEK'S AFTER EFFECTS WORKSHOP REVIEW o

« Animation
* Motion Graphics

Shortcuts and Tools:

 Defining Animation v. Motion Graphics Dupiicats

: ﬁlcij%nK.eyfromes |
* Adobe workflows: choosing software to fit your needs  fodslder Control
» Using the P‘ick Whip

* Atter Eftects Animation Examples
e [utorial Linking CSV data to Atter Effects Animations

 [ake home practice: syncing timeseries data to videos




WHERE YOU'RE AT -

Jour selt-described experience level in Autodesk MAYA




3D ANIMATION WORKELOW




Creating a JD character for your 3D animation using 3D shapes and surfaces.



OPTION 1) PURCHASE A 3D MODEL

. . A 3D model | purchased from:
W6b8|tes’ TurbOSqUId/ SkEtCh{ab/ CGTrader’ etd https://www turbosquid com/3d-models/ 3d-humpback-whale-hump/577221




OPTION 1) PURCHASE A 3D MODEL

. . A 3D model | purchased from:
Web8|tes TurbOSqUId/ SkEtCh{ab/ CGTrader’ etcl hitps://www turbosauid com/3d-models/3d-humpback-whale-hump/57/77
e ANIMATED
- , ‘



https://www.turbosquid.com/3d-models/3d-humpback-whale-hump/597221

OPTION 2) DOWNLOAD A FREE 3D MODEL

Websites: lurbosquid, Sketchfab, Cbrader, etc!

rree model | made:
https.//skib ly/6WSlz

For this workshop, feel free to
download and use a 3D model |
modified from a free 3D model of
3 harp seal using photos and

measurements of a juvenile

elephant seal



https://skfb.ly/6WSIz

OPTION 3) MAKE YOUR OWN EROM S(RAICH

é»%i% CATS -i-gg Create and edit JD

shapes to create the
outer mesh of your

3D model.

o

Customized Animga! Tracking SOIUHOnNs

New tagging technology has allowed




OPTION 3) MAKE YOUR OWN FROM S(RATCH

Poly Mndeliz ‘ : é aglr ::: nr) . ul i = - S 2l L] 2 |:| o !f |
Make spheres, cubes, / / \ \Bevel
cylinders, cones, donuts, Mitor  Smooth Extrude

planes or discs.

Object mode Fdge mode

(hange selection mode by =

right clicking, holding, and




OPTION 3) MAKE YOUR OWN EROM SCRAICH!

o achieve smooth organic shapes, you can use the sculpting tools.

Curves / Surfaces Paoly Modeling Sculpting Rigging Animation Rendering FX F¥ Caching Custom Arnold Eifrost MASH Motion Graphics XiGen WhaleShelf MMNPRX
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md{
<%= pCubel
(@) defaultlightset
(@) defaultObjectset

@ defaultLayer
f% layerManager
& dofi
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f% globalCacheControl
% hardwareRenderGlobals
% hardwareRenderingGlobals
f% defaultHardwareRenderGlobals
% ikSystem
lambert1

] lightLinker1
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Show Renderer Panels
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Birost  MASH  Motion Graphics  XGen
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L& particleCloud?
@charad:erpartition
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https://youtu.be/qmuwXr3bNBY

(reating a skeleton to constrain the motion of your 3D model



(reate joints and
— bones so that your
N ' 3D model's motion s
constrained.

J/Resul: detauttastiagenset

o1 Py




Can create controls

or each joint to more
easily manipulate
joints

persp



(reating keyframes to define the position and rotation of each object (including controls within a skeleton rig) over time



ANIMAI

det keylrames to define
the position and rotation

o your character and
each of fts joints
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Export UVs, paint and

create textures, and
then apply those to
your 3D model






Linking CSV Motion Data to 3D Animation

Using sample dataset that can be found under Autodesk Maya Tutorial Resources at jessiekb.com/resources passcode ucsc



1. DOWNLOAD & 510RE 3D MODEL

Find a free 3 model online with an .obj download option

Can't decide on one? Download my tree 3 seal here:
https://skibly/6WSlz

FILE ORGANIZATION IN MAYA

Put your seal obj and mtl files here
Documents > maya > projects > default > asses

Folder created by defllt T \/\/eT will use default
Where you store ditferent projects




IMPORT 3D MODEL

u

a
[File] Edit Create

Mew Scene

Open Scene...

ctri=N [ .
=0 O g

Save Scene

Save Scene As...
Increment and Save
Archive Scene

Save Preferences

Import/Export

Export Selection...

cri=s Oy
Ctri=Shift=s [
Ctrl=Alt+S

Game Exporter

Send To Unity

Send To Unreal

Adobe(R) After Effects(R] Live Link

Export to Offline File...

Assign Offline File...

ATOM

References
Create Reference...

Reference Editor

Ctrl+R

View

View Image...

View Sequence...

Project
Project Window
Set Project...

Recent
Recent Files
Recent Increments
Recent Projects

Exit

Ctrl+Q

M Import

Lo |

. ChlUsers\jmkb%\Documents\maya\projects\default\assets\Elephant Seal

Folder Bookmarks?

¥ My Computer
M Desktop

B Documents
& jmkba

Current Project:
default

W \Workspace Root
= scenes

M= gssets

M images

W spurceimages
M= renderData

™ lips

& sound

™ scripts

M data

& movies

M= Time Editor

M= zutosave

W scenedssembly

Set Project...

File name:

iles of type: All Files

elephant seal model.obj

a elephant seal model.mtl

104 bytes mtl File

b

Options.

General Options

Referencing Options

Load Settings

Playback Options

Framerate Import

Animation Range

7 ilroot)

elephant_seal_model

elephant_seal_model

Group
Remove duplicate shading networks

v Preserve references

Load saved reference load state

v Always Override if Scene is Empty
Maintain Criginal
Override to Match Source
Maintain Criginal
Override to Match Source

Combine to Include Source

Use namespaces

1




3. RENAME YOUR MODEL

delect your object in the outliner or by clicking on it (making sure you are in object mode).
In the Outliner, press Enter and type in the new name of your model.

Cutliner

View Shading Lighting Show Renderer Panels
Display Show Help e TN L 2 EER EET R &S * o0 k| | £ 000 < 1.00 sRGE gamma

<J* elephantseal

u:g:- defaultlightset
(GGG ER(slHae o Type: transform [kTransform)
g defaultlayer
if;’a layerManager
i dofi
if;’a dynControlleri
iﬁa globalCacheControl
if;’; hardwareRenderGlobals
iﬁa hardwareRenderingGlobals
if;’; defaultHardwareRenderGlobals
if;’a ikSystem
lambert1

%] lightLinker?

particleCloudi
.’f. characterPartition

Bk enemAnelinrbidine.




Look in: .C:\Users\jmkb‘J\Documents\maya\projects\default\scenes - K F & ﬁ H E

Options...

4 SAVE YOUR SCENE

. . N It ¥ My Computer l

L Size Type

) .mayaSwatches File...Ider _ |
‘11 (1I1IVIT | M Desktop General Options
B Documents edits File...Ider

& jmkb9 me humpback_rigg.001... data_6.06_JKBE.mb 8.2 MBEmb File v Default file extensions
we sand lance_animated.mb 376 KEmb File
EsandIance_animated_MASH_mob.mb 394 KBmb File 3D Paint Texture Options
sand lance_animate...b_with lighting.mb 405 KEmb File
sand lance_rigged.mb 327 KBmb File Copy texture maps:  Always Unless referenced
SHOT1_Whale Anima...Data Swim Test.mb 71 KEmb File
Eshot_i_test.mﬂz_JKB\mb 540 KEmb File Disk Cache Options

Copy jiggle files: ® Apways
Referencing Options
: : Lock File: Lock
default Asset Unpublished:  Lock

-Worksiace Root File Type Speific Options
M gssets

M images

M spurceimages ; .

- renderData Thumbnail/Playblast options

™ clips : g

™ sound

M scripts . : Save Thumbnail/Playblast
= data

&= movies

™ Time Editor Capture Thumbnail/Playblast
M jutosave

M scenefssembly

Current Project:

Use full names for attributes on nodes

Delete Thumbnail/Playblast

Set Project...

File name: Seal Animation Tutorial

Files of type: Maya Binary



0. OPEN SCRIPT EDITOR

Display _ Mesh  Edit Mesh
) P

Workspaces

Mesh Display

» ?9 (\ T Mo Live Surface

- st Editars
Modeling Editors
Animation Editors
Rendering Editors
Relationship Editors
Ul Elements
Settings/Preferences

Qutliner
Mode Editor
Playblast

Minimize Application
Raise Main Window
Raise Application Windows

Curves  Surfaces

v o

Attribute Editor

‘Channel Box / Layer Editor
Content Browser

Tool Settings

Hypergraph: Hierarchy
Hypergraph: Connections
Viewport

Deform UV Gen

| - ETE—

i

Adobel(R] After Effects(R] Live Link
Asset Editor

Attribute Spread Sheet
Component Editor

Connection Editor

Channel Control

Display Layer Editor

File Path Editor

Mamespace Editor

Command Shell
Frofiler

Evaluation Toolkit

“—“%ﬂ——p-;——ﬁ’___

Display

m

=
=

Curves Surfaces Deform UV Generate Cache Substance Arnold Help

File Edit History Command Help
- = Sl 2 a L=
move -IPr -z L.o -
move -rpr -x 0 ;

select -cl -sym ;

select -r -sym elephant_ seal model:elephant world ;

select -r -sym elephant seal model : elepham'. world ;
makeldentity -apply true - 1;
move -rpr -z 0 ;
move -rpr -y 0.2 ;
move -rpr -y 0 ;
makeldentity —-apply true -

file -force -options "groups=1;ptgroups=1; mar.erlala 1:smoothing=1;normals=1" —-typ "0BJexport™ -pr -es "C:
/# C:/Users/jmkb%/Pictures/3 oN]
doDelete;

file -import -type "OBJI™ —-namespace "elephant seal
/f File read in 0.22 second

/¢ C:/Users/jmkb%/Documents.’ t. seal model.obj //

select -r -sym elephant_seal_modell elepha.nr._world H
doDelete;
file -import -type "OBJ™ -ignoreVersion -ra true -mergeN spaceslinClash false -n e "elephant seal
/f File read in 0.17 seconds.
‘.-'.-' : /TIsers/ imkbS/Documenta /mava/nroiects/defan] t/assets/FElenphant. Seal /felenhant. seal model.obi £/ }v

MEL Visualizing Tag Data for Humpback in May;
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6. UNDERSTANDING 3D DAIA

Seconds

pitch_deg

roll_deg

head_deg

X_position

Z_position

Depth (y_pos)

[

Typical

Accelerometer Axes

Y




6. UNDERSTANDING 3D DAIA

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Y

Default
Maya Axes

[

(y and z switched so vertical direction is y)
Don’'t ask me !




accel Maya vy position on Depth (vertical
accelerometer, position) is
' LN franslates to z associated with y
: position in Maya direction in Maya

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitch
Kol
Heading




accel Maya vy position on Depth (vertical
accelerometer, position) is
" LN franslates to z associated with y
: position in Maya direction in Maya

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitct
Ko
Heading

pifch




accel Maya vy position on Depth (vertical
accelerometer, position) is
' LN franslates to z associated with y
: position in Maya direction in Maya

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitch
Kol
Heading

pifch




accel Maya vy position on Depth (vertical

6. UNDERSIANDING 3D DAIA PR

position in Maya direction in Maya

N franslates to z associated with y
Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitch
Kol
Heading




accel Maya vy position on Depth (vertical

6. UNDERSIANDING 3D DAIA PR

N franslates to z associated with y
Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitch
@1 Kol
rO
Cv:h D eading




accel Maya vy position on Depth (vertical
accelerometer, position) is
' LN franslates to z associated with y
: position in Maya direction in Maya

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitch
Kol
eading

ol

pifch




accel Maya vy position on Depth (vertical
accelerometer, position) is
' LN franslates to z associated with y
: position in Maya direction in Maya

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

Pitch
Kol
eading




accel Maya vy position on Depth (vertical
accelerometer, position) is
" WARTAR ronslates to z associated with y
position in Maya direction in Maya

Seconds |pitch_deg |roll_deg head_deg |x_position |z_position |Depth (y_pos)

NS heading

Pitch
@ Kol
k eading




6. UNDERSIANDING 3D

A -

accel Maya

y_position on
accelerometer,
tfranslates to z
position in Maya

Depth (vertical
position) is
associated with y
direction in Maya

Seconds |pitch_deg rol_deg head_deg |x_position |z_position |Depth (y_pos)
10 Hz 0 -40 0 0 = 0 = 0 ~ 0
sampling rate 0.1 -40 0 0 0 1 -1
(10 samples 0.2 A 40 A 0| meters left/right 0 2 <
persecond) o3 1 -40 0 0 0 3 3

0.4 -40 0 0 0 4 -4
0.5 Pitching body -40| Rolling body ol Pointing body 0 0 5 -5
0.6| 40 degrees -40| 0 degrees to ol O degreesto 0 0 3 -6

o| below horizon -40| either side o| theright or left 0 0 0 0
0.1 -40| (notrolled ol (12 o'clock 0 0 1 1
0.2 -40 over) o| position) 0 0 2 -2
4.4 -6 0 0 0 B 44 Ya -39.9
4.5 -4 0 0 0 45 -40
4.6 -2 0 0 ol meters forward 46| meters down -40
4.7 ol on belly 0 0 0 46 -40
4.8 o (prone) 0 0 0 46 -40
4.9 o o 0 0 0 46 -40

5 0 0 0 0 46 -40
5.1 0 2 0 0 46 -40
5.2 0 4 0 0 46 -40
5.3 0 6 0 0 46 -40

(supine)



1 import csv ’
import pymel.core as pm

#Defining variables which will be used as column indices (can check these in ‘Sample Seal Data
Headers.csv’)

SECONDS =0
PITCH DEG =1
ROLL DEG =7
HEAD DEG =3
o X_POS =4
7 _POS =5
DEPTH =6

#Defining two variables which will be used as indices where animation starts and ends
START = 0 #start time in sec
END = 12 #end time in sec

fs = 10 #Sample frequency (in Hz or "samples per second")

#Reading in .csv file (update to reflect your own path)
with open('C:/Users/jmkb9/Pictures/Art/Workshops/Sample Seal Data.csv') as csv_file:
data = csv.reader(csv_file, delimiter=',"')

#For loop runs through all rows in data .csv file
for i1, row in enumerate (data) :
if 1 % 10000 == O:
print 'Processing row %s' $ (1)
#If the row number is between the start and end indices of where we want to animate, run this.
if i >= START*fs and i < END*fs:

#We will use the function float() to return floating point numbers (with decimals) for data values
time = float (i) / fs - START #Translate .csv data time into animation time
time = time * 24 #Get from frames to seconds

translateX value = float (row[X POS])
translateZ value = float(row[Z_POS]) #fixed in newest version of model so don’t need -

depth value = float (row [DEPTH])

pitch value = -float (row[PITCH_DEG]) #add negative to fix orientation
head value = float (row[HEAD DEG])

roll value = float (row[ROLL DEG])

#Define which object will be transformed according to data (use name as described in "Outliner")
object = pm.ls('elephantseal') [0]

#..setKey function sets a keyframe of the given value at the given time.
object.translateX.setKey(value=translateX value, time=time)
object.translateZ.setKey(value=translateZ value, time=time)
object.translateY.setKey(value=depth value, time=time)

object.rotateX.setKey(value=pitch value, time=time)

object.rotateY.setKey(value=head value, time=time)

object.rotateZ.setKey(value=roll value, time=time)

print 'setting y= %$s msw, x= %s, z= %$s, rotX= %s, rot¥Y= %$s, rotZ = %s for time= %s frames' %
(depth value , translateX value , translateZ value , pitch value , head value , roll value , time)




8. PREVIEW ANIMATION

Graph Editor Weighted Tangents
Edit View Select [Cumes Keys Tangents List Show Help
P | 3 55 [T stats I P N e i Y

Scrub forward and backward using the yellow playhead in the
braph Editor (Windows>Animation Editors>braph tditor]

The code will have added many (120 in our case) red
keyframes into the timeline, evenly spaced over 1/ seconds

(286 frames)

it ﬂ

3> elephantseal -

WY W

Change to “Animation” workspace and then use ALT + V to toggle p

ay/ pause.
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Generate Cache Substance Arnold Help es  Surfaces Deform UV  Generate Cache Substance Arnold Help
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elephantseal
M Simplify Cu

Edit Help

I the motion from your data is too choppy, you can
reduce the number of keyframes by opening
"Simplify Curve" options by clicking on the small box
to the right of the option in the Curves menu.

Time range: ® Al Start/End Time Slider

Start time

End time

Simplify method: Classic ® Dense data

Time tolerance: | 0.05

Value tolerance:  0.01

Curves / Surfact

Animation Remlellng

F)
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MEL ¢ Undo: simplifyCallback OptionBoxWindow true “graphEditor1GraphEd™3; hideOptionBox MEL © //Result: 1
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10. PLAYBLASI < e

You can export a quick, low resolution preview of
your animation by qoing to Windows>Playblast




11 SCALE YOUR SCENE 12 TEXTURE YOUR SEAL

V3

Attribute Editor
List  Selected

elephantseal

A
A

Channel Box / Layer Editor Tool Settings
Focus  Attributes Show  Help

elephantsealshape initialShadingGroup

k]
[*

transform: elephantseal

¥  Transform Attributes

Translate 0,000

Rotate Order xyz
Rotate Axis 0,000

v Inherits Transform

Focus
Presets
Show Hide

I
Ne aon t nave a detalied

Attribute Editor Channel Box / Layer Editor Tool Settings
List Selected Focus Attributes Show Help

lambert25G lambert2

Rename wll wmve: Y i

Show Hide

Sample

Ambient Color
Incandescence
Bump Mapping
Diffuse
Translucence
Translucence Depth

Translucence Focus

Notes: lambert2
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_““H-_,__7 Select
Select All
i
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E
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— Invert Selection
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Make Live
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Layered Shader
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Ramp Shader
Surface Shader
Use Background

v Automatic Attribute Editor
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I:I Search..,
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ffg dofl
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ﬂﬁ hardwareRenderGlobals
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ﬂﬁ defaultHardwareRenderGlobals
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Attribute Editor Channel Box / Layer Editor Tool Settings
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pPlanel pPlaneShapel polyPlane initialShadingGroup

transform: pPlanel



17 0PN 2 A ENDRR REVIEW 225

ald” Help

*] Render
t [S] Open Amold RenderView

aaaaaaaaaaaaaaa

that you get an error message,
o o+ saying there is no light in the

Operators
Curve Colletor . [Badkgoud |
Volume BG BG Color ¥ Scene 0 e S a One
Flush Caches 3 Color
Utilities 3 Apply Color Management v
»

B CREAIEAiIGHT LB AT NOW

M Amold RenderView

AAAAAA o Display

Cutliner

hhhhhhh You've added a white |ight -

- e 20 CRE ATE NODE that comes from all directions, et e 1
This opens a link from the  m

" e ..~ color of the dkyDome Light e

- to...

Jou can see the ocean plane

with no texture.




21 LINK RENDER NODE TO COLOR RAM?
o wimiewse 20 PRESS PLAY AGAIN

SSSSSSS

Volumetric &= Cloth i . I I
Displacement _ qra(hent or ramp N h bl k d N
ZZZZZZZZ File 1 .
I . e 20 _, OW YOU Nave 4 DIUE SKy dround your SCene. EXt, We
Q? eeeeeeeee B8 Fractal Attribute Editor
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--------- # Mountain - R
: Igighzn Movie
- : : Display
I """" #:2: ;;;;; I « 1 me | oo ) &
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& substance Y
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Beo
M Cloud
Wieater | N - = 7 N oo
5# Fluid Texture 3D Color
G osition
eeeeeee Wave  0.000
e : - :
% Marble - e 0.000 i "
CCCCC Noise Freq | =" S
Any issues? Make sure your Renderer under Arold>Render

<o s set to Arnold Renderer”, refresh if needed



M Autodesk Maya - Student Version: C:\Users\jmkb9\Documents\maya\projects\default\scenes\Seal Animation Tutorialmb* --- pPlanel
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ﬂ dynController1

ﬁ globalCacheControl
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/4. ANOTHER METHOD
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Lo LUSIUMIEE OCEAN SURFACE [EXTURE
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21 CUSTOMIZE OCEAN SURFACE TEXTURE
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