
CG-HOI: Contact-Guided 3D Human-Object Interaction Generation

What is the problem?

● Lack of Realistic Human-Object Interactions: Existing 
methods often generate human motion without 
considering the objects they interact with, leading to 
unrealistic or implausible interactions.

● Insufficient Modeling of Contact: Realistic interactions 
require modeling the contact points between the 
human body and objects. Many existing models fail to 
accurately represent this, resulting in unnatural 
movements or object positioning.

● Independent Modeling of Human and Object Motion:
Many current approaches generate human and object 
motion separately, disregarding the interdependent 
nature of these interactions. This can lead to 
inconsistencies where the human and object movements 
do not align naturally.

● Limited Flexibility and Adaptation: Some models 
require retraining to adapt to new scenarios or objects, 
making them less flexible and more resource-intensive.

● Lack of Contextual Awareness in Dynamic 
Environments: Most models focus on static scenes or 
single-object interactions and do not account for 
changes in the environment or multiple interacting 
objects, limiting their application in more complex, 
real-world scenarios.

What has been done earlier? 

❖ -The paper "CG-HOI: Contact-Guided 3D Human-Object 
Interaction Generation" was analyzed to identify the problems 
in current 3D human-object interaction generation methods.

❖ The key problems identified from the paper were listed, 
including:

1. Lack of realistic human-object interactions.
2. Insufficient modeling of contact points between human and 

objects.
3. Independent modeling of human and object motion.
4. Limited flexibility and adaptation of existing models.

5. Lack of contextual awareness in dynamic environments.

❖ A request was made for a reference image illustrating a 3D 
human-object interaction scenario, which was successfully 
generated.

❖ An attempt to generate additional reference images was made, 
but there was an error, and no further images could be 
generated at that time.
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What novel solution proposed by the authors to solve the 
problem?
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What are the remaining challenges?

• Handling Multiple Object Interactions: Current 
methods often focus on interactions with a single object, 
which limits the modeling of more complex human 
behavior involving multiple objects.

• Improving Generalization to New Scenarios: There is a 
need for models that can generalize better to unseen 
scenarios or objects without requiring extensive 
retraining or fine-tuning.

• Increasing Efficiency of 3D Data Collection: The 
models require large amounts of high-quality 3D 
human-object interaction data, which is expensive and 
time-consuming to collect.

• Addressing Long-Term Human Behavior Modeling: 
Current models are limited in predicting long-term 
interactions and behaviors over extended periods, 
especially in dynamic environments.

• Enhancing Physical Realism and Stability: Ensuring 
that generated motions are not only visually realistic 
but also physically plausible, avoiding artifacts like 
penetration, floating objects, or unnatural postures.

• Integrating Contextual and Environmental Factors: 
Existing models often lack the ability to adapt to 
changes in the environment or to consider contextual 
information, such as the effect of other nearby objects or 
people.

• Reducing Computational Complexity: The high 
computational cost of current models, especially during 
training and inference, remains a significant challenge, 
limiting their scalability and practical application.

• Contact-Guided Diffusion Model: The authors introduce a 
diffusion model that jointly predicts human motion, object 
motion, and the contact points between them. This model 
explicitly represents contact as a critical factor, ensuring that 
the generated interactions are more realistic and physically 
plausible.

• Cross-Attention Mechanism: They employ a cross-attention 
mechanism within their model to encourage information 
exchange between human motion, object motion, and contact 
points. This helps in modeling the interdependencies between 
human and object motions more effectively.

• Contact-Based Object Transformation Weighting: The 
authors propose a method to generate multiple object motion 
hypotheses based on different parts of the human body. They 
then weigh these hypotheses according to the predicted contact 
distances, focusing more on the body parts that are in closer 
contact with the object. This improves the realism of the 
object’s movement in response to human actions.

• Contact-Based Guidance During Inference: During inference, 
the model uses predicted contact points to refine the 
synthesized sequences. This contact-based guidance penalizes 
physically implausible interactions, such as objects floating 
without support or incorrect contact points, leading to more 
accurate and realistic outcomes.

• Flexibility for Conditional Generation: The proposed method 
is flexible and can conditionally generate human motion 
based on object trajectories without retraining. This 
demonstrates the model's ability to learn strong 
interdependencies between human and object motion and 
apply them in various scenarios.


