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From 𝑉𝑉𝑘𝑘𝑠𝑠 to �𝑉𝑉𝑘𝑘𝑠𝑠 and �𝑉𝑉𝑘𝑘𝑠𝑠→𝑡𝑡
by part transformation
respectively

From �{𝑉𝑉𝑘𝑘𝑠𝑠} and { �𝑉𝑉𝑘𝑘𝑠𝑠→𝑡𝑡} to
reconstructed source image 𝐼𝐼𝑠𝑠
and retargeted image 𝐼𝐼𝑠𝑠→𝑡𝑡

Step 1 Step 2 Step 3

Source image 𝐼𝐼𝑠𝑠 and target
image 𝐼𝐼𝑡𝑡 to feature map 𝑉𝑉
and part transformation 𝑇𝑇

Image 𝐼𝐼 to feature map 𝑉𝑉𝑘𝑘
and part transformation 𝑇𝑇𝑘𝑘

Feature map 𝑉𝑉𝑘𝑘 to part
image 𝑃𝑃𝑘𝑘 and depth
map 𝐷𝐷𝑘𝑘

Depth map 𝐷𝐷𝑘𝑘 convert to part mark 𝑀𝑀𝑘𝑘,
masked part images 𝐼𝐼𝑘𝑘 are assembled
to reconstruction image 𝐼𝐼

Step 1 Step 2 Step 3

Dataset Metrics SCOPS MCPS Ours

Tai-Chi-HD
Landmarks 411.38 389.78 326.82

IoU 0.5485 0.7686 0.8724

VoxCeleb
Landmarks 663.04 424.96 338.98

IoU 0.5045 0.9135 0.9270

 Part structure
 Robust representations to variations.
 Serving for many higher-level tasks.

 Challenge
 Supervised: part annotations are expensive.
 Unsupervised: hard to achieve meaningful and consistent segmentation

Pose estimation Object detection 3d reconstruction Autopilot

 These parts can be transformed using affine transformations.
 Then, the transformed parts can be assembled to reconstruct another frame.

 Contribution
 Introducing part-assembly as a dual-procedure of part-segmentation.
 Parts and their transformations have explainable physical meaning.
 Not require any field-based global warping operation.

 Result
 Visualization of the segmentation results. 

 Intuition: videos provide structural and motion-related information
 Each frame of a video can be segmented into several parts.

 Framework 

 End-to-end Training

 Visual results tested on different scenarios.

 Visual results tested on unseen wide videos (human, face) and trained on a two 
characters video.

 Comparison with SCOPS and Motion Co-part.

 Quantitative evaluation.
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