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1. Rendering Loss — 2D alignment

*Ly: between /mgs and /Imgr

*L,: between Masks and Mask;;

*SSIM: Structural Similarity Index Loss

*LPIPS: Learned Perceptual Image Patch Similarity Loss
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3. Overall Loss
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2. HOI Loss
Lyoi = Leont + Leoui + Ldepth

(@) Contact Loss L ont
Chamfer distance between the human contact area and

object.

(b) Collision Loss L.,
Meshes do not intersect.
(c) Ordinal Depth Loss Lgeptn
Depth order consistency constraint.
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Figure 21. Failure cases of HOI-Gaussian.

C.2. Failure Cases

Fig. 21 shows some failure cases of our HOI-Gaussian opti-
mizer. In these cases, human body parts occlude each other
severely, and the object happens to be located between the
occluded areas, which becomes challenging to determine
which body part the object should contact with.
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Contact in Gaussian Model

* We can easlly identify areas where there’s no interaction

* Occlude means lower opacity o
* Stable pos relationship between human and object

L h h _o\h
—Contact Interaction Score ¢ — Wq - Norm(oz ) + wq - dc (p » P )

(a) Opacity initialization using human normals.
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(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.
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Research Plan

- What to do



What TODO:

1. FERZT R

EAGERERTEEINRLE P FIRYIE mesh 5937, W LI HRILERE:

o RREUME mesh BYLAIRHE (IREZEL, XBS. $FRER);
o BYBEHES AGHIERTHE (WRERDNS. HIEHHR);
o ITHESHEEBAFESTNER, BRAGSYENZESEML.

2. REJLAL9%R
(a) Contact Loss L;ont
HARRREREOSHZR VAN, W‘"J*"‘"‘W‘MQW Chamfer distance between the|human contact arealand object
o EMOE: BEXEHN OFY) SHEREEEAEER, BRATNSE,; (b) Collision Loss L,y
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T N T R O I Meshes do not intersect.
o KBNEK: FALBATIFIREAIMN I BFNFSLEENE"), EXZEAR, 3ISE
R,
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W BB RTINS BIRIR, EAAGSETECHEE:

o ¥IEILIR. 3 BEHAVE/InterCap BMUIBEBRTATIREHZ (MZXEXRSF. ERXE), mADOR
£

o GRERE: EMAEREREM L, it UHER (MERREIREZE, E5MKE), MEARK
APUBSYEENXR,;

o IREMEIE: BISHERIRZE (WNFE-MEREE), WRINZEMHFRE, THHIIEEBIE.



What TODO:

Foundation:

- Collect the ‘Sandwich’ cases In open datasets.

- Get the Intermediate results to verity 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
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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.



3DHOI

RiE: AME-MERZEDHNELMTE, REXFEIBEXS/LEAXEKNSZE
Project Page: wenboran2002.github.io/3dhoi/

SMPL eXpressive Home Download SMPL-X Model License SMPL-X Body License

Expressive Body Capture:

3D Hands, Face, and Body from a Single Image

G. Pavlakos*, V. Choutas*, N. Ghorbani, T. Bolkart, A. A. A. Osman, D. Tzionas and M. J. Black (*authors contributed equally)
Computer Vision and Pattern Recognition (CVPR) 2019, Long Beach, CA
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