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functional interactive elements (FIEs) and their affordances into =

3D scene graphs.
* Models not only inter-object relationships but also intra-object ' ‘

ones. For example, an oven is related to its control knobs, and a |

door to its handle.
» Addresses data scarcity and sensing challenges in fine-grained 3D
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Our 3D FIEs segmentation is
similar to SOTA 3D models.

object understanding by automatically generating 2D annotations .
from the SceneFun3D [1] dataset. This is particularly relevant for
robotic incremental solutions that rely on RGB-D streams. % | @ objectnode
. . . L Functional element node
* Achieves state-of-the-art performance in FIE segmentation and 34,77 | . inter-object relationship edge
improves accuracy in task-driven affordance grounding. [5:4{Hi|_— Imtra-object relationship edge )
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Data Generation for Fine-tuning Results
° We prOd uce data for ZD d nd 3D deteCtlon and Segmentat|0n- CLIP GPT-No-Context | GPT-Context Scene #Queries | ConceptGraphs | FunGraph (ours)
CcC P W|C P WI/|C P W APss | APso | APas | AP-g
Handle | 32.5 37.5 30.0 |77.5 12.5 100|825 100 7.5 423070 2 0.0 250 | 50.0 50.0
Knob |433 333 233233 567 200|700 233 6.7 103306 X 0.0 00 | 333 | 667
Button | 10.0 15.0 75.0| 55.0 20.0 25.0|85.0 10.0 5.0 423738 21 0.0 57 1 33.3 85.7
Other | 200 0.0 80.0 | 30.0 20.0 50.0(70.0 30.0 0.0 434897 5 0.0 40.0 40.0 40.0
Total | 30.0 28.0 42.0 (520 28.0 2001|78.0 160 6.0 435357 10 0.0 50.0 30.0 60.0
435715 12 0.0 8.3 33.3 75.0
We produce accurate OV 435724 10 00 | 100 | 100 | 200
442392 3 0.0 25.0 37.5 37.5
pinch_pull labels for the 3D FIEs nodes. 464754 | 18 00 | 222 | 278 | 444
1 467330 4 00 | 500 | 100 100
Affordance AP | AP5p | AP2s Total 99 0.0 31.3 33.3 58.6
%i,“Ch—PU” FunGraph 59 | 160 | 303
FunGraph+PTv3 | 8.1 | 212 | 377 Compared to the SOTA, our method
L responds to task-driven affordance

queries with higher accuracy.

[1] Delitzas, A, et al. "SceneFun3D: fine-grained functionality and affordance understanding in 3D scenes." CVPR 2024.
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