


Background

Task Definition:  3D Reconstruction from input 2D images
                Depth Estimation, Camera Parameter, 3D Tracking ...

Traditional Methods:  Feature matching, polar geometry, bundle adjustment...

Input images

method

Reconstructed pcd

Estimated camera 
parameters Estimated depth

Time consuming, not end-to-end...



Background&Motivation
Recent Methods:  Solve specific task with the help of powerful networks

DepthAnything series: Depth Estimation only

Dust3r: Need post processing
when processing more than 2 

images

Motivation: Train a powerful network to solve all tasks with a single forward pass



Pipeline
Task Definition:  Input 2D images, directly output camera parameters, depth maps, point maps 
                               and features for tracking

Challenges:
      1. How to align point maps of each image?
      2. How to deal with various number of input images?



Principle design
1. Set the first input image as the reference image.
2. Introduce camera token to estimate camera parameters.
3. Introduce register token to reduce influence of global tokens.
4. Introduce two set of camera and register tokens to distinguish the first image as reference frame.



Reference
1. Vit Needs Registers 2. Vit for dense prediction

3. Cotracker



Experiments
1. Camera Pose Estimation

2. Multi-view depth prediction



Experiments
3. Point map estimation

4. Dynamic point tracking



Ablations
1. Attention structure

2. Multi-task training


