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○ Joint Detection, 
Reconstruction and 
Pose Estimation

○ Category-level 3D 
object understanding

○ Applications: Robotics 
Grasping, Manipulation

Project Webpage: https://zubair-irshad.github.io/projects/CenterSnap.html
CenterSnap Github: https://github.com/zubair-irshad/CenterSna
Short Video: https://youtu.be/Bg5vi6DSMdM
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★ Prior Works...
○ Computationally expensive
○ Multi-stage pipelines [1,2]

○ Not Scalable
○ Low performance in 

challenging scenarios

★ We employ an end-to-end learnable pipeline
1. Objects instances are detected as heatmaps in a per-pixel manner
2. Joint shape, pose, and size code denoted is predicted for 

detected object centers using specialized heads
3. Shape auto-encoder pretraining on collection of CAD models
4. Jointly optimizing 3D and 2D heads to predict shapes, pose and 

sizes in a single-forward pass
5. Artificact-free depth prediction aids sim2real transfer

★ Shape, Pose and Size Codes

★ Qualitative pose estimation and shape reconstruction

★ Shape Reconstruction with Texture

★ Inference
○ Perform peak detection to get detection centerpoints
○ Decode shape latent codes using frozen point decoder
○ Decode pose by sampling directly in object-centric 3D maps

★ Contributions
○ Object-centric holistic scene-understanding 
○ Single-shot 3D shape reconstruction and 6D pose and size 

estimation from single-view RGB-D
○ Fast joint reconstruction and pose estimation system. Our 

technique runs at 40 FPS
○ Over 12% improvement in mAP for 6D pose
○ Employ a shape-prior to learn from a large collection of 

CAD models

Given Input 
Predict  

○ Design an auto-encoder
○ Encoder (PointNet [3]), 

Decoder (MLP)
○ Learn a Shape-code (z)
○ Shape-code space finds a 

distinctive 3D space for 
semantically similar objects

★ Metrics: 

★ Future Work
○ Articulated Objects, Articulated scene reconstruction
○ Category-Level Real World Manipulation
○ Various shape representations i.e. SDF, NeRFs
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