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Problem Background

Two major defects existing in the pipelines of the current works which utilizing
2D foundation model for zero-shot 3D instance segmentation:

 Under-segmented 3D primitives and subsequent error accumulation
« Part-level over-segment tendency of the 2D foundation segmentator
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Solution: SA3DIP

We therefore designed two modules accordingly, trying to alleviate these two
major defects:

« Complementary primitives generation module to generate more accurate
and finer-grained primitives to avoid error accumulation

* Introducing the 3D space prior for providing instance-aware constraint,
which was implemented by a 3D detector

INPUT




Method Overview
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Proposed Dataset

(a) Clean Scene Official Ground-truth Revised Ground-truth
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Results

ScanNetV?2 ScanNetV2-INS ScanNet++
mAP AP50 AP25 mAP AP50 AP25 mAP AP50 AP25

Method

Closed-vocabulary
Mask3D [?] 31.1 449 58,0 29.1 439 563 9.9 173 258

Open-vocabulary
Felzenszwalb [38] 5.0 127  38.9 2.8 6.5 24.0 4.1 9.2 25.3
SAM3DLION 5 0 987 574 125 289 578 11 45 154
(w/o ensemble)
SAMSDIIU1 g4 333 551 200 332 522 72 142 294

(w/ ensemble)

SAM-graph [7] 241 403 659 231 395 641 129 253 436
SAI3D [?] 308 50,5 70.6 289 492 697 17.1 31.1 495
SAMPro3D [Y] 337 562 753 325 548 734 189 337 516

SA3DIP (ours) 416 646 813 361 586 763 214 364 53.6

ScanNetV?2 ScanNetV2-INS
mAP AP50 AP25 mAP AP50 AP25

W, w. 3D Space Prior

1 0 X 30,8 505 706 289 492  69.7

| X 104 18.1 325 9.5 17.0  31.1

04 0.6 X 273 474 698 256 463 694
0.96 0.04 X 293 492 705 274 483 704
| 0 v 408 63.6 80.7 359 578 754

0 1 v 127 221 372 11.0 197 34.1
04 0.6 v 39.1 6277 802 335 563 75.0
0.96 0.04 v 416 646 813 361 58.6 763




