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Motivation
Task-Oriented Grasping (TOG): Object grasped such
that it can be used for a task.

To infer: Where and how to the place the hand.

But: Data Collection is tedious.

Core Question: Can we leverage RGB human activity
datasets to teach robots TOG?

Yes! But we need to lift them to 3D.

Goal

1. Process RGB datasets to obtain 6D hand and object poses and shapes.
2. Use this data to learn task-compliant regions on object for grasping.

Contributions
A framework for estimating hand pose and
configuration as well as object pose and shape from a
single RGB image.
Competitive results to state-of-the-art[1] and
generalization to novel object instances from three
categories.
Learned TOG models from a challenging real-world
dataset of humans manipulating objects.
Real robot demonstrations of task-oriented grasps of
previously unseen object instances from a given
category.

[1] Y. Hasson, G. Varol, D. Tzionas, I. Kalevatykh, M. J. Black, I. Laptev, and C. Schmid, "Learning joint
reconstruction of hands and manipulated objects," in Proceedings of the IEEE Conference on Computer Vision
and Pattern Recognition , 2019, pp. 11 807-11 816.
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Datasets
Real data: FHB [2] contains video sequences from
ego-centric perspective; hands are annotated with 3D
joint positions but object annotations are available for
only 4/26 instances.

...

Synthetic data: easy to collect object annotations, but
the data differs from real RGB images (sim-to-real gap)

...

A combination of synth and real data ensures
generalization to novel objects and novel hand poses.
[2] G. Garcia-Hernando, S. Yuan, S. Baek, and T.-K. Kim, "First-person hand action benchmark with rgb-d videos
and 3d hand pose annotations," in CVPR , 2018, pp. 409-419.

Method

1. Train a CNN that predicts hand poses and
configurations + object poses and shapes from RGB
images.

2. Process a real-world RGB human activity dataset [3].

3. Train a category-specific CNN that predicts if a grasp
on a novel object is suitable/unsuitable for a task.

[3] G. Rogez, J. S. Supancic, and D. Ramanan, "Understanding everyday hands in action from rgb-d images," in
Proceedings of the IEEE international conference on computer vision , 2015, pp. 3889-3897.
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