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Generalization Ability is Crucial for Robots to Perform Daily Tasks

→ Design and train a vision-based policy
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A good 3D visual representation is important
→ Point Cloud, Voxel Grid, RGB-D, Object Mesh.....

Why not the others?
Voxel Grid: hard to obtain in the real world...
RGB-D: perspective bias, camera intrinsics and extrinsics...
Object Mesh: high computational cost
Final Choice: PC! 
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Background

Image from Li, Y., Pirk, S., Su, H., Qi, C. R., & Guibas, L. J. (n.d.). 
FPNN: Field Probing Neural Networks for 3D Data; 
https://arxiv.org/abs/1605.06240
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Also, large Amount of High-Quality Demonstration Trajectories
In the real world, collecting demonstration data is costly, often leading to 
wear and tear on robotic arms, potentially causing damage.

What we have done: 
In a simulation environment
reduces operational safety risks for human operators
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Perception
Decision
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Method

Y. Ze, G. Zhang, K. Zhang, C. Hu, M. Wang, and H. Xu. 3d diffusion policy: 
Generalizable visuomotor policy learning via simple 3d representations. In 
Proceedings of Robotics: Science and Systems (RSS), 2024.
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Simulation Platform: IsaacLab
Robot System: ALOHA
Scene Setup: FurnitureBench-
Lamp/Drawer
Training: 1× NVIDIA A40 GPU
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Experiment Setup
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First, we tried the Lamp assemble task
Failed, for the drift between screw base and lamp holder

Successfully placed the drawer box from the desk into the drawer cabinet
Totally collected 100 trajectories for the task
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Collecting Demonstarions
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Transfer the trajectories into point cloud representation
Using RANSAC remove the desk
Sampling  and removing colors of the point cloud to 1024×3

Integrating Point Cloud, Action, and State using Zarr
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Writting wrapper for Aloha_Drawer task
Training 1000 epoch, 24 A40 GPU-hours
Get the checkpoint for policy
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Training and Evaluation
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We tried to use Isaaclab play the new policy
But it occurs the mismatched dimension of matrix problem

Need to check the structure of encodes and checkpoints
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Failed Visualization
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