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Previous Self-supervised Approaches
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• Require additional supervision / input
• Cannot achieve real-time inference speed

Background Model Real-world Dataset Experiments Conclusion

Overview of EAP StrategySelf-supervised Approaches

Liu, Xueyi, et al. Self-supervised Category-level Articulated Object Pose 
Estimation with Part-level SE(3)-equivariance. ICLR, 2023.

• A new state-of-the-art self-supervised model: OP-Align
• A new real-world dataset



OP-Align: Object-level and Part-level Alignment & Reconstruction

• Construct a canonical reconstruction with a fixed pose and joint states among the category. 
• Estimate transformations which aligns an input and this canonical reconstruction.
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OP-Align: Object-level and Part-level Alignment & Reconstruction

• Construct a canonical reconstruction with a fixed pose and joint states among the category. 
• Estimate transformations which aligns an input and this canonical reconstruction.
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OP-Align: Object-level and Part-level Alignment & Reconstruction

• Construct a canonical reconstruction with a fixed pose and joint states among the category. 
• Estimate transformations which aligns an input and this canonical reconstruction.
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OP-Align: Network Architecture

• Two-phase network architecture
• Output relative transformation between the input and reconstruction

Object-level Phase Part-level Phase
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• SE(3)-equivariant 
pose estimation

• SE(3)-invariant 
reconstruction

SE(3)-equivariance



Part-level Alignment & Training

• Part-level alignment with predicted joint parameters
• Train such a model without annotation

• Predicted joint direction, pivot, and states

• Each part of the input can be aligned with the 
corresponding part of the reconstruction

Simulation of Joint Movement
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• Using part segmentation 
probability as point weight

• Combine part segmentation and 
joint movement

Weighted Chamfer Distance

Part-level aligned inputs

Reconstruction
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Real-world Dataset

• Articulated Objects from 5 categories, 4 training objects & 2 testing objects
• At least 8 different joint states for each object
• Object mask generated by Segment Anything Model or Mask-RCNN
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RGB-D Image & 

Object Mask

…

Annotations

• Part Segmentation
• Part Rotation
• Part Translation
• Part Scale
• Joint Pivot
• Joint Direction

• RGB-D
• Object Mask

Inputs
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Experiments on the Synthetic Dataset

• Partially observed point cloud 
generated with random camera position

• State-of-the-art performance
• Real-time inference speed
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Experiments on the Real-world Dataset

• Compared with other supervised methods
• Still have rooms for improvement

mAP(%) Results

Failure cases
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Conclusion

Thank you for listening!

Focusing on articulated object pose estimation.

• Expand SE(3)-equivariant backbone usage range
• Simulation of joint movement
• Segmentation probability weighted chamfer 

distance

A New Self-supervised Model

Focusing on point cloud of articulated object 
with high-accuracy annotation.

• Multiple category / joint type
• Pose / joint states variance
• High accuracy annotations

A New Real-world Dataset

Automation & Knowledge Lab.

cheyuchen.titech@gmai.com
rfurukaward@gmail.com
kanezaki@c.titech.ac.jp

Contact
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