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- Base Research

- ‘Sandwich’ Problem
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2. HOI Loss
𝐿ℎ𝑜𝑖 = 𝐿𝑐𝑜𝑛𝑡 + 𝐿𝑐𝑜𝑙𝑙𝑖 + 𝐿𝑑𝑒𝑝𝑡ℎ

(a) Contact Loss 𝐿𝑐𝑜𝑛𝑡
Chamfer distance between the human contact area and 

object.
(b) Collision Loss 𝐿𝑐𝑜𝑙𝑙𝑖

Meshes do not intersect.
(c) Ordinal Depth Loss 𝐿𝑑𝑒𝑝𝑡ℎ

Depth order consistency constraint.

Loss Function
1. Rendering Loss → 2D alignment
•L₁: between Imgₛ and ImgGT

•L₂: between Maskₛ and MaskGT

•SSIM: Structural Similarity Index Loss
•LPIPS: Learned Perceptual Image Patch Similarity Loss

𝐿𝑟 = 𝑤ℎ𝐿1 + 𝑤𝑜𝐿2 +𝑤ℎ𝑜𝐿ℎ𝑜

3. Overall Loss
𝐿 = 𝑤𝑟𝐿𝑟 + 𝑤ℎ𝑜𝑖𝐿ℎ𝑜𝑖

HOI-Gaussian Optimizer



Sandwich



Contact in Gaussian Model
• We can easily identify areas where there’s no interaction

• Occlude means lower opacity α

• Stable pos relationship between human and object

Contact Interaction Score
where Norm means the normalization of the vector to a range between 0 and 1, 

and dC means the Chamfer distance.

(a) Opacity initialization using human normals. 

(b) The distribution of human body point cloud opacity 
scores is visualized to identify the blue region as a 
potential inter action area. 

(c) Based on the approximate distance between the 
human body and the object, the optimized contact 
region is further identified, shown in light blue.





Research Plan

- What to do
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What TODO:

(b) Collision Loss 𝐿𝑐𝑜𝑙𝑙𝑖
Meshes do not intersect.

(a) Contact Loss 𝐿𝑐𝑜𝑛𝑡
Chamfer distance between the human contact area and object.



What TODO:

Foundation:

- Collect the ‘Sandwich’ cases in open datasets.

- Get the intermediate results to verify our conjecture.

Main:

- Improve Contact in Gaussian Model

- Add a mesh branch to the encoder or latent space of the human 
reconstruction model.

- Prior constraints: Combine a small number of manual annotations or 
heuristic rules to define interactive priors and guide the reconstruction direction.

Polishing:

- Dataset Preprocessing & Post-processing module



Expectations & Ref
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Expectation:

High:

- Fix the ‘Sandwich’ problem partly without adding prior constraints.

- With prior constraints automatically added, ensure a high accuracy.

- Adjust the dataset to provide knowledge of prior constraints.

Low:

- With prior constraints (auto/human) added, ensure a high accuracy.

- Improve the performance with better Loss and pipeline.

- Adjust the dataset to provide knowledge of prior constraints.
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