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Overview

Goal: Given a single RGB 1mage and a 2D hand
location as iput, we aim to segment hands and hand-
held objects to better understand contact regions.

For learning, we generate responsibility maps in video
and use them as pseudo-labels.

Responsibility Map

We use responsibility as the notion of synchronous
motion for hand and 1in-hand object, explaining how
well each pixel 1s explained by each hand’s motion
model or the background.

Given a set of N hands, we produce N responsibility
maps R € REXWXWN+1) For the kth hand,

expe(—dy(0;;.))

COHESIYV: Contrastive Object and Hand Embeddings

Riix =
7 expy (=dac(01),)) + ooy expe(—di(01,))

e 0 € RI*WX*2 . Optical flow.

* dpgc, d; : Distances between an optical flow vector
and a model.

* Hand vertices between 2 frames are used to fit a
Homography.
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Method Experiments
Tasks: We evaluate the predictions on 4 tasks: hand,

object, pair, and all segmentation.
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Four Evaluation Tasks
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* Feature Embedding (Z, a standard U-Net-style network):

- Backbone: SE-Net (se-resnext50-4d) with ImageNet pretrained weights.
* Hand Branch (Q) and Object Branch (K): |

- Both are light-weight branches (2 3x3 conv layers).
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Objective Function: Object Background Baselines
- Contrastive loss: 3-way contrastive. /va\
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- Responsibility loss: supervise responsibility. Zy 7, Al Pair Hand Obj Al Pair Hand Obj
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COHESIV 519 465 536 293 432 421 60.7 195

Saliency 25.2 20.1 8.6 170 21.6 159 6.0 11.7

1' : R 1 Flow 293 215 129 121 154 119 6.2 6.6

ua ltatlve cSU tS Thresholded Responsibility 445 37.0 - - 429 300 - -

Supervised Bounding Box 569 47.0 565 349 543 448 538 344

Attention Pair

Ablations
100DOH EPICK
All  Pair Hand Objy All Pair Hand Ob;
COHESIV 519 46.5 53.6 293 432 421 60.7 195
Attention-Only 42.8 40.0 - - 38.1 37.8 - -
Embeddings-Only 257 183 132 229 30.0 208 246 144

COHESIV w/ ResNet Backbone 45.8 412 48.1 252 398 39.1 552 179
COHESIV w/ Predicted Query 477 428 478 28.1 40.0 38.6 551 194

Failure Cases

Large
non-rigid
object
Bad
responsibility

* indicates equal contribution.



