Where2Explore: Few-shot Affordance Learning for Unseen

Novel Categories of Articulated Objects

[Audio Included]



‘ Difficulties in Manipulating Articulated Objects

m Diversity of articulated object categories

m Large-scale dataset

Time-consuming to perform interactions in the real world
Costly to obtain 3D models of a large number of objects
m Few-shot learning approaches

Require test-time interactions

Inefficient and unsafe




Similar Local Geometries Across Categories
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‘ Where2Explore: Cross-category Few-shot Learning
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Affordance Learning for Building Supporting Set
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Cross-category Similarity Learning
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Few-shot Learning Loop
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Quantitative Evaluation

m Setting
Only 3 training categories
Few-shot learning on 11 novel categories
Only 10 objects per category for few-shot learning

Test on unseen objects in novel categories

B Results

F—scoreT Sample successful rate T
Method Pushing Pulling Pushing Pulling

Where2Act 25.6/28.0/30.4 64/75/8.5 15.7/17.0/19.9 39/43/6.2
AdaAfford 27.57/29.77/32.0 3.7/4.0/4.4 272/313/37.1 9.1/94/11.1
PomntEncoder 19.4/19.4/29.9 29/4.6/59 11.6/10.9/29.9 1.8/3.1/9.2
Ours 354/385/41.6 12.1/125/24.2 31.3/37.3/39.5 11.5/13.4/14.9

Few-shot learning on novel categories using different interaction budget (1, 2, 5).




Quantitative Evaluation

B Results
Methods Pushing unseen instances in novel categories | Pulling unseen instances in novel categories
e = m o 7 o
D Wl ES§ OO0 Wm0 §o
Where2Act | 22.1 105 428 434 312 474 517 |89 6.0 13.1 121 25 54 83
AdaAfford 244 7.5 50.1 48.8 255 443 522 |92 43 140 113 27 78 9.2
PointEncoder | 204 14.2 29.3 24.1 2277 268 298 | 39 96 7.7 78 47 89 9.0
Ours 36,5 15.6 60.5 485 39.7 615 66.0 26,6 158 288 19.1 8.7 164 138
F-score (%)
Where2Act | 14.1 59 424 357 222 348 394 |74 53 182 182 15 3.0 45
AdaAfford 144 7.5 47.1 474 242 404 432 |77 75 250 113 13 31 54
PointEncoder | 13.1 34 18.7 173 124 175 210 | 3.0 39 43 78 06 43 36
Ours 295 9.6 545 419 328 49.2 547 |171 16.0 355 114 15.1 113 154

Sample successful rate (%)




Similarity-guided Explorations
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Compared with Other Exploration Strategies
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Where2Explore: Few-shot Affordance Learning for Unseen
Novel Categories of Articulated Objects

[Audio Included]
Thank you for Watching!



