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SegGraph: Leveraging Graphs of SAM
Segments for Few-Shot 3D Part Segmentation

Yueyang Hu , Haiyong Jiang , Haoxuan Song , Jun Xiao , Hao Pan
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Key lIdea: SegGraph ,;;
* Use SAM segments as geometric grouping cues
* Construct segment graphs for propagation

* Integrate viewing-quality-aware feature unpooling
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Graph Construction z;;‘
Two Kinds of Edges:

* Adjacent Edges

* Overlapping Edges

© :3D Points
[7] : Segment Nodes /
— :Adjacent Edges »

- - : Overlapping Edges



: : S,

P I e I I n e 2° " NEURAL INFORMATION
"I' PROCESSING SYSTEMS
) Q]

at;;o

Segment Encoding:

Fs 1s obtained by attentively weighting each point’'s DINOvZ2
feature based on local geometry.

Graph Propagation:

We employ the GATv2 graph neural network for feature
propagation.

E Graph Propagation

A~ Viewing Quality-Aware Feature Unpooling:
ﬁ/ﬁ Each point feature is weighted-unpooled from covering
Ay 1 segments using MLP-learned weights based on the angle
'VQA Feature Unpoolingg  DEtween the segment’s mean normal and the camera ray.
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Main Result L

Methods | EM | Overlapping Categories (17) | None-Overlapping Categories (28) | (45)

| |Bottle Chair Door Knife Lamp|Overall|Camera Dispe. Kettle Oven Suitca.|Overall|Overall
PointNet++ [26] - 48.8 84.7 4577 354 68.0| 553 6.5 12.1 209 344 40.7 | 25.0 36.5
SoftGroup [50] - 414 88.3 53.1 313 822 | 504 236 189 574 13.7 183 | 31.3 383
PointNext [37] - 68.4 91.8 43.8 58.7 649 | 59.1 332 260 45.1 378 13.6 | 455 50.6
PartSLIP [6] GLIP 834 853 408 652 66.1 | 56.3 583 738 770 735 704 | 613 | 594

PartSLIP++ [11]| GLIP & SAM | 855 853 45.1 643 68.0| 59.7 | 632 720 856 703 700 | 63.5 | 62.1
PartSTAD [12] | GLIP & SAM | 83.6 853 614 638 684 | 614 | 644 737 842 719 683 | 67.1 | 65.0

3-By-2 [7]* SD & SAM 80.9 844 544 751 595 | 604 | 626 782 815 600 652 | 66.5 | 64.2
PartDistill [13]*| GLIP & SAM | 84.6 88.4 555 714 692 | 646 | 60.1 747 78.6 728 734 | 66.7 | 659

PartField [15] SAM 759 87.6 654 729 73.8 | 65.7 520 739 824 50.2 72.0 | 66.7 66.3
GLIP & SAM 875 88.5 695 793 84.2 | 69.1 66.7 748 88.2 70.2 728 | 71.5 | 704

SegGraph (£ 1.73) (£0.69) (045 (£1.70) (£219)| (£204) | (£0.88) (+239) (£120) (£340) (£154) | (£2.13) | (& 2.08)
(ours) 90.0 895 73.6 77.3 785 | 70.1 708 77.6 878 757 773 | 744 | 728

DINOv2 & SAM

(£ 0.66) (£ 044) (+0.15) (+0.06) (+0.73)| (£ 0.80) (£1.01) (+036) (+047) (£ 1.28) (+ 1.28) (£ 1.23) (£ 1.09)




Ablation Study £ e nromunon

Rest
SAM AVE—SE AVE—Eq.(2) &, &, |Bottle Door Suitca.|Overall(45) | |Bottle Door Suitca. |Overall (45)

(1) 83.8 622 703 65.2 cLip[4z] | MLP 632 350 440 | 393
2 v 89.0 727 705 | 70.5 i R e
3) v v 88.7 72.8 67.7 70.7 Diffusion [9] ' ' : -
@) v v 88.7 72.5 655 | 70.5 R
5 v v v 879 723 66.9 71.0 GLIP [8] ' — : :
6) v v v|878 705 730 | 714 Seic'faph 8;‘9‘ 292 72(8) Zg:
@ v o v v |89.0 733 744 | 722 PartField [15]] . MLP | 75.9 654 72. :
8) v v v v|897 726 740 | 723 SegCraph| 766 709 759 | 703

MLP 82.0 62.8 68.5 65.2
9) v v & vV V9.0 736 773 | 72.8 DINOV2 [43] gooGrann| 900 736 773 | 728




Visualization
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