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1) Lift VLM segmentation to 3D region

IFG takes an object mesh and a task prompt as input, applies a
VLM-based segmentation model and reprojects the results into 3D
space to identify task-relevant regions.

VLMs

can identify grasp affordance
but lacks geometric
understanding

Simulation

can generate grasps in mass
but is not affordance aware

2) Force Closure Grasp Synthesis

How to get the best of
both worlds?

For geometric grounding, IFG initializes prototypes at the regions
proposed by the VLM and optimizes for functional grasps using the
energy function below that maximizes force closure, hand-object
distance and penalizes joint limit and penetrations.

IFG is a functional grasp

generation pipeline that
synthesizes millions of

force-closure grasps in
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Robust on Challenging Objects

3) Diffusion Sampler Distillation
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Because this pipeline is slow and requires ground-truth observations,
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Crowded-scene lift success rates. Both success rates of grasps on
selected challenging objects and of all grasps across all scenes are
reported. IFG significantly outperforms baselines on difficult objects
and has comparable performance on scene average success.
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