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Text2motion

• Generate motion sequences from given textual descriptions
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Generative 
text2motion model
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Fine-grained Text2motion Descriptive Granularity

• Previous works cannot deal with fine-grained text2motion



Expectations of Fine-grained Descriptions
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1) Be in time order;

2) Specify spatial movements of relevant body parts;

3) Discard unnecessary details regarding muscle tension and human feelings;

4) Conform to human body constraints;
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Fine-grained Text2motion Generalizability à
Spatial and Temporal Compositionality

• Previous works cannot deal with fine-grained text2motion

Spatial Compositionality

A person slightly squats.

A man raises both arms above head.

A man slightly squats with both arms raised above head.

Temporal Compositionality

A man walks.

A man kicks with one leg.

A man walks, then kicks with one leg.
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Question & Hypothesis

• Question 1: Can we endow the text2motion model with the ability of 
expected compositionality on textual descriptions of various 
descriptive granularities?
• Question 2: Do Large Language Models have the appropriate physical 

knowledge to help us with this problem?

• Hypothesis: Yes! Let’s build the first fine-grained language-motion 
dataset with the LLM and train a new text2motion model!



Our Approach

• Automatically building the first fine-grained language-motion dataset 
FineHumanML3D using GPT-3.5-turbo, from HumanML3D 1

• Designing a new text2motion model FineMotionDiffuse better 
modeling fine-grained texts, inspired by MotionDiffuse 2

1 Guo, C., Zou, S., Zuo, X., Wang, S., Ji, W., Li, X., & Cheng, L. (2022). Generating Diverse and Natural 3D Human Motions from Text. 2022 IEEE/CVF Conference 
on Computer Vision and Pattern Recognition (CVPR), 5142-5151.
2 Zhang, M., Cai, Z., Pan, L., Hong, F., Guo, X., Yang, L., & Liu, Z. (2022). MotionDiffuse: Text-Driven Human Motion Generation with Diffusion Model. IEEE 
transactions on pattern analysis and machine intelligence, PP.
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Prompting Strategies
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2-shot

Named step marks

A coarse-grained text from HumanML3D



Human Evaluation of FineHumanML3D
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• What is the quality of the automatically built dataset?

• Counts of zero, partial and perfect alignment turn out to be 2 : 68 : 30

redundancy

deficiency

In a large body of the partially aligned cases
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Our FineMotionDiffuse Model



Spatial Compositionality
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A person slightly squats.

A man raises both arms above head.

A man slightly squats with both arms raised above head.

FineMotionDiffuse ß coarse-grained description + fine-grained description



Spatial Compositionality
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A man slightly squats with both arms raised above head.

MotionDiffuse ß fine-grained description

MotionDiffuse ß coarse-grained description



Temporal Compositionality
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A man walks.

A man kicks with one leg.

A man walks, then kicks with one leg.

FineMotionDiffuse ß coarse-grained description + fine-grained description



Temporal Compositionality
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A man walks, then kicks with one leg.

MotionDiffuse ß fine-grained description

MotionDiffuse ß coarse-grained description



Conclusion
• We find that the LLM has the appropriate knowledge to complement 

coarse-grained motion descriptions with satisfactory motion details.

• We show that step-aware modeling and fine-coarse cross-attention can 
make full use of both high-level instruction-like information and fine-
grained body-part-related information.

• We find that our method helps the text2motion model learn the 
mappings from fine-grained descriptions to motion primitives, which 
leads to the emergence of spatial and temporal compositionality.
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