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1. A motion primitive is retrieved 
based on a text query via the 
relevant key, using a weighted sum 
of the relevant attention scores. 

2. The decoder’s receptive field 
during generation spans the 
primitive motion range, where 𝒎𝒕 
is the motion-word alignment 
position estimated from the cross-
attention distributions.

3. Through a controlled attention 
mechanism, our method enables 
learning word-motion temporal 
alignment without supervision.

Experimental results

Ablations

✓ Our model outperforms previous approaches on both KIT-ML 
and HumanML3D in text generation performance.

Qualitative analysis  
• The model’s learned attention enables action-timed motion 

word generation, achieving motion–language synchronization.

• Synchronous Motion Captioning aims to generate natural 
language descriptions in which motion words are temporally 
synchronized with the corresponding actions in a human 
motion sequence.

• This task pertains to numerous applications, such as aligned 
sign language transcription, unsupervised action 
segmentation and temporal phrase grounding. 

Task and Motivation

Methods

QR code

✓ Our approach enable aligned/synchronized text 
generation in time with corresponding actions while 
performing motion captioning. 

a person walks 
forward, turns 
around, then 
walks back. 
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Controlled Attention and Local Motion Encoding Resolve Source Information 
Mixing, Making Transformer Attention Informative of Action Timing.

• Even with masking, multi-layer Transformers show lower 
synchronization scores than a single layer.

• As the receptive field grows, early frame representations 
mix distant-frame information, causing attention to 
concentrate on regions uninformative about action timing.

• Motion Frozen in Time. We use static visualizations to 
illustrate, at a single point in time, the association of motion 
words with the frames receiving maximum attention. 

Word-level attention Phrase-level attention

✓ Improved Motion-Word temporal alignment, better synchronicity. 

a person walks …

A person is                sitting down                          and then    stands up <eos>
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