
Results

Motivation
● Manipulation policies should generalize over many 

object instances in pick and place tasks.

● We aim to learn from a single demonstration by 
using a shape warping prior.
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Interaction Warping (IW)

1. Learn a latent space of object shapes for each class.

IW Contributions
1. Learning of a low-dimensional latent space of meshes.
2. Joint inference of object shape and pose using gradient 

descent with many random restarts.
3. Transfer from a single demonstration by warping 

interaction points attached to object meshes.

Coherent Point Drift (CPD, 
Myronenko et al., 2009)

● Warps source point cloud to match the target.
● Each point can move independently.
● Nearby points are regularized to move coherently.
● Implemented as a Gaussian mixture model with a 

frequency basis regularization.

● Real-world experiments with a wide range of objects.

● Place success rates in three simulated tasks. Baselines: 
Relational Neural Descriptor Fields (Simeonov et al., 
2022) and TAX-Pose (Pan et al., 2022).

● Mesh and grasp prediction in the wild – Detic (Zhou et 
al., 2022) + SAM (Kirillov et al., 2023) + IW.

Method Overview

We use 10 example 
objects from ShapeNet 
for each object class. We 
pick a canonical object 
and fit a PCA to a 
dataset of CPD warps.

2. Register interaction points from a demonstration 
onto the canonical object.

We automatically extract interaction points as contact 
and nearby points from a demonstration. We attach 
them to the warped canonical object.

3. Warp interaction points to novel object instances. 
Solve for pick or place pose by matching the points.
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