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Who is this and what is their mood? (32x32 pixels)









The Fusiform Gyrus:
where the brain recognizes faces
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The Inferior Temporal Gyrus:
where the brain recognizes everything else
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Are animated digital faces, fingerprints of the future?
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Which of these faces is Keanu Reeves?
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Who are all these people?
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Basic proportions of the human head
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FACS: Facial Action Coding System

FACS [Ekman Friesen 1976]:
Face Geometry (=10-100K vertices),
posed using 50+ Action Units (AUs).

AU 20

Action: Grimace
20a. L + R (shown) Muscle:  Risorius/Platysma
20b. L only Signature: Stretched lower lip
20c. R only
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High-Dimensional: animated geometry

From e Makers of Coraline \

Cut — Deform — Cluster (position and velocity)

[A system for efficient 3D printed stop-motion face animation, Abdrashitov, Jacobson, Singh, ACM TOG, 2019]







High-Dimensional: rig layouts

[ Optimizing Ul Layouts for Deformable Face-Rig Manipulation. Kim & Singh, ACM SIGGRAPH, 2021]




High-Dimensional: rig layouts
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max. displacement  min. overlap min. occlusion max. symmetry ...

[ Optimizing Ul Layouts for Deformable Face-Rig Manipulation. Kim & Singh, ACM SIGGRAPH, 2021]




High-Dimensional: manipulation
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[ Optimizing Ul Layouts for Deformable Face-Rig Manipulation. Kim & Singh, ACM SIGGRAPH, 2021]




High-Dimensional: manifolds

animation data autoencoder manifold

neighbourhood

[Interactive Exploration and Refinement of Facial Expression using Manifold Learning.
Abdrashitov, Chevalier, Singh ACM UIST 2020]
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Control

real-time hand-animated vocap mocap Al...

Live action, actress
Patrice éoodman




vocap: JALI

Audio+Phonetic T : | ' ;
Analysis X -

Jack ahd Jill went...

[JALI: An Animator-Centric Viseme Model for Expressive Lip-Synchronization, Edwards, Landreth, Fiume & Singh,

SIGGRAPH, 2016]
[VisemeNet: Audio-Driven Animator-Centric Speech Animation, Zhou, Xu, Landreth, Kalogerakis & Singh,

SIGGRAPH, 2018]




NOW BELOW TO HELP
YOU GET STARTED- ['VE
COMBINED A FEW MOUTH
POSITIONS TO MAKE WORDS

L (SoOMETIMES LIKE DORTH)

P

ANOTHER THING TO REMEMBER IN
DIALOGUE:~WHEN ANIMATING. A
GROUP OF WORDS, STUDY THE WAY

THE WORDS MIGHT B QUICKLY SPOKEN T

TOGERIER - TS BETTER TO FOLLOW

THIS OVER-ALL MOUTH PATTERN, AND F AV

HOLD DOWN OR MODIFY INDIVIDUAL

SYLLABLES NOT [MPORTANT TOTHE WHOLE. (SOMETIMES LIKE D ORTH)

Traditional Phonetic sheet Preston Blair 48

One Phoneme = One Viseme

ABCDEFGHIJKLMNOPQRSTUVWXYZ
Ventriloquist phonetic sheet

All Phonemes = One Viseme

JALI Insight

Real speech styles:
“ou” in “thought”

One Phoneme=Many Visemes




JALI: Five Jacks

Normal conversation



JALI: Animation Curves
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Performance Capture
29 curves, 2252 keyframes
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Mentalis Lower Lip

JALI Animation =

X Schws

5 curves, 19 keyframes — ErEmSEmssss:
X
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While it's home to never seen before systems, ;)rtoﬁ)fe.

one of Cyberpunk2077’s most impressive has to
be JALI. JALI is software capable of complete
automation of lip syncing and facial animation
that offers developers complete control to fine
tune the endresult.” —PC Gamer Dec 2020
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English French German Japanese
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[JALI-Driven Expressive Facial Animation and Multilingual Speech in Cyberpunk 2077
Edwards, Landreth, Poptawski, Malinowski, Watling Fiume & Singh, SIGGRAPH, 2020]
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Miasma Chronicles
The Bearded Ladies
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I'M READY TO LEARN




Speech vs. Singing

Different roles of vowels and consonants in singing

[VOCAL: Vowel and Consonant Layering for Expressive Animator-Centric Singing Animation, SIGGRAPH Asia, 2022]



VOCAL Insight: melodic accent + pitch sensitivity

video credit:
https://youtu.be/A_MjCqQoLLA
https://youtu.be/YIBlau59Piw




VOCAL Insight: melodic accent + pitch sensitivity

Pitch Sensitivity (Vowels)

video credit:
https://youtu.be/ZATunybjm_4
https://youtu.be/Gg9u9hzFib0




[VOCAL: Vowel and Consonant Layering or Expressive Animator-Centric Singing Animation, SIGGRAPH Asia, 2022]










Eye-mojis: Windows to the Soul




[S3: Speech, Script'and Scene driven Head and Eye AriiPan, Agrawal, Singh, SIGGRAPH 2024]




S3: conversational gaze

gaze aversion



S3 Insight: classify conversational gaze

@ Predict conversational gaze focus/aversion timing from speech

J_) Predict gaze trajectories from script + scene context

. Isolate and Predict rhythmic head motion from speech




audition dataset

we collected 111 actor audition videos totalling
379 minutes of uncut audiovisual data




dataset annotation - head

raw head motion is obtained using
mediapipe [Lugaresi et al . 2019]




dear delores - the green book
https://youtu.be/eJdaeQswE4|




money laundering - breaking bad
https://youtu.be/RhsUHDJOBFM



...about quantitative evaluation

Acc Gaze-on | Gaze-off | Avert
Acc Instances
063 [ 000 [000 000 |
L0s

0.79 | 0.36 1.08




Control

real-time hand-animated vocap mocap Al...

Live action, actress
Patrice éoodman

Jah
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Facial System Design for VFX
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FACS blendshape-based VFX
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*FACS: Facial Action Coding System
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Animatomy Insight: Muscle Curves

Muscles Strands: 108
Pseudo Muscles: 70

178 Muscle Curves in Total

[anatomyinfo.com/facial-muscles]

BD Facial Modeling, Animation and Transfer

[Animatomy: an Animator-centric, Anato
SIGGRAPH Asia, 2022]
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[Animatomy: an Animator-centric, Anatomically Inspired System for 3D Facial Modeling, Animation and Transfer,

Choi et el, SIGGRAPH Asia, 2022 T
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Dynamic Skin (Scans)

@@ Skull, Jaw, Eyes
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=0— Simulated Muscles
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Actor Data-set
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~7,000 frames: FACS actions, emotions, phonemes, Harvard sentences




Animatomy Face Model
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Shape
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Muscles
@@ Jaw \.
Eyes
— Expressio Jaw
pn Eye Rest LBS High-Fidelity &
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High-Fidelity &
Plausible
Faces

*AE: Autoencoder
*LBS: Linear Blended Skinning




Facial Expression Solving & Editing

Forward Control of Muscle Values (Inside-Out)
Direct muscle strain controls
Pose library
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Facial Expression Solving & Editing

Inverse Control of Muscle Values (Outside-In)
Solving with performance markers
Direct manipulation




Ground-truth Animatomy FACS Model




Generative Al

X num of blocks

Multi-Head

Multi-Head
Self Attention
Style-Aware
Attention

Head Pose Add noise
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Image/Text CLIP Latent code

Training Stage

Paired Data

Random
Mask

[Media2Face: Co-speech Facial Animation Generation With Multi-Modality Guidance, Zhao et al, SSGGRAPH 2024]




Facing Forward...

IS S SSE T ALTER_MY_REALITY_002_TRANSCODE_VC5_PUB_V001
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MOCAP + VOCAP



Facing Forward...

SILENCE IS GOLDEN



Facing Forward...

FINN (soulmachines.com)
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