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Abstract

Robotic grasping is a fundamental skill in many robotic applications. While most grasping
methods excel in constrained tasks within structured environments. When operating in
more complex and uncertain scenarios, handling uncertainty becomes essential. Bayesian
frameworks provide a means to address this uncertainty but require prior knowledge about
the grasping pose. However, previous research has demonstrated that using a uniform
prior over the workspace is highly inefficient.

In this work, we propose a novel approach that exploits implicit neural representations
to construct scene-dependent priors. This enables the application of powerful simulation-
based inference algorithms to determine plausible and successful grasp poses in unstruc-
tured environments.

We demonstrate the significant improvements achieved by incorporating this informative
prior. Specifically, our model achieves an impressive success rate of 97% in grasping a
single object, surpassing the performance of the previous model. Additionally, we reduce
acquisition time by 60% by capturing only a partial view of the scene and training a neural
network to reconstruct the complete scene. Furthermore, in the more complex scenario of
multi-object grasping, our model achieves a success rate of 91.37% in simulation and 95.6%
in real-world scenarios, comparable to benchmark models. These results demonstrate the
effectiveness of our approach and its impressive sim2real transfer capabilities.

We also provide valuable explainability by examining the predicted posterior distribution.
This provides a better understanding of the uncertainty associated with the estimation
of the grasping pose, enhancing the transparency of the system’s decision-making pro-
cess.


