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• Pose Estimation

• Pose Distribution Estimation

Introduction-Pose Distribution



Current Approaches

• Normalizing Flow1, Implicit-PDF2, Spyropose3 learn pose distributions 
for symmetric objects using a single GT pose label 

• Training Data: 

• Can we improve the results further in presence if a CAD model is given? 

[1] Yulin Liu, Haoran Liu, Yingda Yin, Yang Wang, Baoquan Chen, He Wang. “Delving into Discrete Normalizing Flows on SO(3) Manifold for Probabilistic Rotation Modeling.”, CVPR. 2023
[2] Kieran Murphy, Carlos Esteves, Varun Jampani, Srikumar Ramalingam, Ameesh Makadia. "Implicit-PDF: Non-Parametric Representation of Probability Distributions on the Rotation 
Manifold." ICML. 2021.
[3] Rasmus Laurvig Haugaard, Frederik Hagelskjær, Thorbjørn Mosekjær Iversen. “SpyroPose: SE(3) Pyramids for Object Pose Distribution Estimation .” ICCVW, 2023.
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Core Idea

• Convert GT pose label to a complete pose distribution for 
distribution supervision

• Access to Distribution: 
• Better sampling -> learn sharper distribution
• All symmetry configurations are learned with a single pose sample

GT Pose LabelCAD +SurfEMB1 Pose Distribution label

[1] Rasmus Laurvig Haugaard, Anders Glent Buch. “SurfEmb:Dense and Continuous Correspondence Distributions for Object Pose Estimation with Learnt Surface Embeddings.” CVPR, 2022.



Product of Experts

• Reformulate the problem

• We employ two experts based on the CAD prior  
• Signed Distance Function(SDF) 
• SurfEmb(SE)

: Rotation : Image : Pointcloud rotated with 
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Quantitative Results 

• Symsol-I Objects: Textureless symmetric objects



Quantitative Results 

• Symsol-II Objects: Symmetric objects with a marker



Qualitative Results
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