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SMPL Model
• Shape Parameters (10,)
• Pose Parameters (24,3)
• Vertex Number N = 6890

SMPL-H: hand+body
SMPL-X: face+hand+body
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Model-Free Methods
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Model-Based Methods
• Pose, shape, and camera parameters Θ
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• Diffusion-based
• Conditioned on text description T,  static geometry G
• Contact-guided inference
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Diffusion Process
• Human surface: SMPL
• Object Transformation:  global translation, rotation matrix
• Contact: distance between markers to the closest object geometry point
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Diffusion Process
• Text encoder: CLIP
• Object Geometry encoder: PointNet
• Cross-Attention Mechanism for hi, oi, ci, to model inter-dependency
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Object Motion Modeling
• Object motion is naturally most influenced by parts of the human body in 

very close contactto the object.
• Predict one hypotheses for each marker, instead one for the whole seq.
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Loss Formulation
• Between Prediction and Ground-Truth
• Classifier-Free Guidance 
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Interaction Generation
• Explicit constraints during inference on human-object contact
• Apply a a cost function G((x)t) at each time step

• The input can also be replaced by the object trajectory without any new 
training.
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Dataset
• CHAIRS: 46 subjects as their SMPL-X, interaction with chairs and sofas
• BEHAVE: 8 participants as their SMPL-H alongside 20 different objects

Evaluation Metrics
• R-Precision:  the closeness of the text condition and generated HOI in 

latent feature space.
• FID: the similarity between generated and ground-truth distribution in 

encoded feature space.
• Diversity and MultiModality: motion variance across all text descriptions.
• Perceptual User Study
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Quantitative Result
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Ablation Study



CG-HOI: Experiment

< 23 >

Some Applications
• Human motion generation given object trajectory.

• Populating 3D scans. Generate realistic human motion sequences given a 
static scene.
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• Contact guided method for diffusion-based HOI generation.

• The first approach to address the task of generating realistic 3D HOI from text.

• Can generate motion that lasts up to 3 seconds.

• Seem to lack the temporal consistency contraint?

• 3D HOI training data is costly.
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Thanks!


