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and tongue animation from audio

System overview Emotion override examples

Implementation details:
• Decoders all bidirectional GRU (BiGRU)
• Trained on Epic data
• Face, head, 5s sequences. Blink, 10s sequences 
• Training time ~2-3 days
• MSE loss on MetaHuman parameters

 

Non-verbal: Laughter

Happy

Disgust

Surprise

Confusion

he hoped there would be stew

Epic xADA Dataset

Feature Stimulus Example

Articulation Phonetically 
balanced sentences

“The birch canoe slid on 
the smooth planks.” 

Expression 21 emotions at 
varying intensities

<Surprised>
“You’re here! I didn’t 
know you were coming 
back!”

Natural blinks, 
head motion, and 
spontaneous 
expression

Unscripted dyadic 
conversation

Prompt:
Where would you go on 
vacation if you had no 
budget?

Non-verbal 
sounds

Non-speech sounds Singing, hums, coughs, 
laughter, sighs, tuts, etc.

Eight English speakers:
Audio 44 kHz, 16-bit
Face 60 fps Technoprops stereo head cam
‣ Epic MetaHuman Animator facial rig solve

Head and Body 100 fps Vicon mocap
‣ Epic MetaHuman body skeleton rig solve

Tongue Synthesized using [Medina et al. 2022]

Introduction
We automatically predict facial expression, head motion, eye 
blinks, and tongue animation from audio input speech. 

Emotion is predicted from the audio source, or may be 
overridden for artistic control. Likewise, blinks are predicted 
from the head and facial animation. 

Our model is trained on both speech and non-verbal speech 
sounds and quickly generates realistic animation in many 
languages. 

Audio Encoder

Encoder MSE x10-2 Emo Acc (%) # Params

Whisper (base) 0.849 90.18 19.8M

Wav2Vec2 (base) 1.000 79.36 94.4M

WavLM (base+) 0.898 94.89 94.4M

HuBERT (base) 0.899 89.11 94.4M

Head model

Features MSE x10-3

Audio 1.030

+ Face 0.759

+ Speaker 0.628

+ Emotion 0.469

Blink model

Features MSE x10-2 Features MSE x10-2

Head 1.459 Audio 1.860

+ Face 0.795 + Face 1.594

+ Speaker 0.832 + Speaker 1.454

+ Emotion 1.499The small boy put the worm on the hook

User Study

xADA vs. Win (%) Tie (%) Loss (%)

CodeTalker [Xing et al. 2023] 66.94 13.61 19.44

EmoTalk [Peng et al. 2023b] 80.56 12.22 7.22

SelfTalk [Peng et al. 2023a] 66.11 16.94 16.94

FaceFormer [Fan et al. 2022] 75.00 11.67 13.33

Ground truth 54.00 21.33 24.67

Mismatch 75.00 6.00 19.00
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       he                       hoped there                  would be                        stew    


