
• Compositional body motion tokenization for expressivity
• Divide the body into four parts: head, upper, lower, and hand
• One VQ-VAE for each body part

• Speech tokenization: HUBERT
• Text tokenization: WordPiece

 

ExperimentsUnifying Verbal and Non-verbal Languages

Motivation: building a foundation model for human behavior
Challenges: 
• Existing tasks and models assume specific inputs and outputs
• Misalignment (of the latent space) between different modalities
Our ideas: using language models to unify understanding & 
generation for 3D human motion
• Language models have strong semantic understanding
• Generative pre-training to align latent spaces across modalities

Our Approach
Model pipeline
• Tokenization: each modality is tokenized separately
• Generation: T5 maps the sequence of input tokens to the output 

token sequence of any modality
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Tokenization
Co-Speech Gesture Generation

Effect of Generative Pre-training

“I’m excited!”
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Key & Value

Co-speech gesture generation Text to motion
!"#$%& 

Generative Pre-training
Editable gesture generation

'()*$%+&,Sit cross-legged” -./*& “A person is striking a golf ball”
Emotion understanding

What emotion is conveyed by the movements 
in the body motion?!"#$%&Input

Output A person expresses the emotion of “happiness”.

Pre-training for Modality Alignment

Editable Gesture Generation
Can you generate the lower body movement of a man 
walking in a circular path and generate the  upper body 
movement according to the speech

Can you generate the lower body movement of a person 
walking forward and returning backward and generate 
the upper body movement according to the speech 

Can you generate the lower body movement of someone 
sitting in a chair and generate the upper body movement 
according to the speech

Text-to-motion Generation

Post-training for Instruction Following

• Audio-text alignment
• Mutually predict audio and text from each other

• Temporal: predict masked off motion segments

• Compositional body motion alignment: our body motion is 
inherently compositional
• Spatial: predict one body part from another

…
• Compile different tasks into instructions (650 in total)
• Finetune the language model to follow these instructions


