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Introduction | Photogrammetry Pipeline

(a) Multi-view images (b) Camera parameters (c) Dense point cloud

SfM MVS NVS

Meshing

…

Designing a Unified Model for 3D Reconstruction

• Applicable to multiple sub-tasks (e.g., SfM, MVS, NVS) 



Introduction | 3D Content Creation

Multi-view
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• Colmap
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Observations

Designing a Unified Model for 3D Content Creation

• Applicable to multiple sub-tasks (e.g., SfM, MVS, NVS) 



Introduction | 3D Content Creation

Multi-view Single-view

Reconstruction

• Colmap

• MVSNet

• NeRF

• 3DGS

• Dust3r

• …

Generation

• Clay

• Direct3D

• CraftsMan

• TripoSG

• Trellis

• …

Observations

Designing a Unified Model for 3D Content Creation

• Applicable to multiple sub-tasks (e.g., SfM, MVS, NVS) 

• For both reconstruction and generation



Matrix3D | Large Photogrammetry Model All-in-One

Generative Architectures: 

• Multi-modal multi-view Diffusion Transformer

• Photogrammetry tasks as modality conversion

• Mask learning for multi-task training

Unified Representations

• Images: RGB images

• Cameras: Ray maps

• Geometry: depth maps



Matrix3D | Pose Estimation

Input Setting

• Images

• Noisy cameras



Matrix3D | Pose Estimation

Input Setting

• Images

• Noisy cameras



Matrix3D | Multi-view Depth Estimation

Input Setting

• Images

• Cameras

• Noisy depth maps



Matrix3D | Novel View Synthesis

Input Setting

• Images

• Cameras

• Novel cams and noisy images



Matrix3D | Novel View Synthesis

Input Setting

• Images

• Cameras

• Novel cams and noisy images



Matrix3D | Unposed Few-shot Reconstruction

One model, the whole pipeline 



Matrix3D | Unposed Few-shot Reconstruction



Matrix3D | Unposed Few-shot Reconstruction



Matrix3D | Unposed Few-shot Reconstruction



Matrix3D | Large Photogrammetry Model All-in-One


