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Semantic Segmentation|Object Detection Instance Segmentation Grounded Segmentation | 3D Captioning [3D Retrieval
Ta,sk ObJ-ClS Mask Grounding TeXt-Gen Matchlng Method S3DIS (Area 5) SN Val SN Val SN Val  S3DIS (Area 5) ScanRefer Cap3D Text2Shape
S t S " t / \/ mloU mAcc mloU |bAPsy bAP2; |mAP mAPs;p mAPsg mAPs; /mloU Acc@0.25 Acc@0.5/ B-1 R M [R@l R@5
It is a ‘L' shaped table. emantic Segmentation MinkowskiNet42 [16] 67.1 744 722 | - - - - - - - - - D -
its corner is round off. Instance Segment ation Ve Ve gastf’l(\}in;"frﬁiswllner [45] 6513-? 76-«2 7?-1 - - - - - - - - - S
ointNeXt- 49 71. T7.: 71.5 - - - - - . - - - - - - - -
ared ford mustang muscle car. Grounded Segmentation v v Stratified Transformer [30] | 72.0  78.1 73.1 E . . - - - - - - - - - - -
. . Point TransformerV2 |60 71.6 T77.9 4.4 - - - - - - - - - - - - - -
3D captioning The table is a thin and Ca,ptlomng v EQ-Net [65] 71.3 g 75.3 - . . - . - . - - - -] - .
taII brown would table. Retrieval v Swin3D [67] 72.5 * 752 | - - - - - - - - - e -
: : : : : : VoteNet [62] - -~ 335 586 - - - - - - - - - - |- -
3D semantic segmentation — ——| 3D cross-modality retrieval Shape Classification v SDETR [13] S T i A T
CAGroup3D [56] - - - 61.3 75.1 - - . - - - - - - -
. ) . ) PointGroup |29] " * B B * 34.8 56.7 5H7.8 * - - - - - - - -
3D instance segmentation -— — 3D referring segmentation MaskGroup [75] * * * * * 1420 633 650 @ * . . . e
1 1 SSTNet [35] * * * * * 1494 643 593 % - - - e -
A sink is attached close to wall. h SoftGroup [55] ¥ = * | 594 716 1504 761 66.1 x ; ; _ e -
3D Classification ' - M Mask3D [52] * * * 56.2  70.2 5.2 737 684 752 | - - - - - - - -
Mask-Att-Free! [31] * * * | 63.9 735 |584 759 69.1 75.7 | - - e -
) TGNN (GRU) [25] - - - - - - - - — [261 350 290 | - - - | - -
G | TGNN (BERT) [25] - - - - - - - - - |27.8 375 314 | - - - | - -
j @lp * Instruct BLIP-7B [18] - - - - - - - - - - - - 11.2 13.9 14.9| * "
t.,b k | Instruct BLIP-13B [18| . - - - . . - . - . . . 12.6 15.0 16.0| * "
P~ ] | PointLLM-7B [63] - - - - - - - - - - - - |80 11.1 15.2] * *
: h PointLLM-13B [63] - - - - - - - - - - - - 197 128 15.3| * *
Semantic and instance segmentation Y28 [22 . . . . . - - . . . . e o2 2290 92
Parts2Words (no parts) [54]| - - - - - - - - - - - - - - - |51 17.2
Ours 72.7 79.3 76.2 | 67.7 77.1 |60.9 80.9 65.3 74.3 |132.3 394 36.4 |31.6 33.1 14.4| 5.7 19.7
14 4
£ £
# £
A long wooden table ) ( . y N % 2N
surrounded by chairs U258 ATEEe J g | iput ot e Ours
o ° I M . . . .
____________ @ ey Text Queries this black chair is next to the black couch. it appears to be leather. it is black. | it is a small pillow located on the coutch. you can notice it directly on your Grounded Segmentation Captioning — Retrieval
I _: B A . there is a snack machine on the opposite wall. left when walking through the door into the room. Task ScanRefer Cap3D Cap3D
: -—-! utoregressive e , _ Acc@0.25/Acc@0.5 B-1/R  T2S R@l/R@5
T T T T T T T T T T T T T T T T T T T T T T T T T T T T e * s Referring Segmentatlon Ours (=1) 37.8/34.2 16.8/13.7  5.5/15.5
I : - Retrieval 38.8/35.8 13.5/11.2 N/A
OEAN N ) "y 4 2 - Captioning 38.3/35.5 N/A 5.0/12.8
f==~ |{ e @ @ f Text Gen. B [] ‘\'"‘:6 # { Whorene - Instance Segmentation 35.8/31.0 18.2/14.9 4.0/11.0
1 F B Head —> Token Ours (3—0.5) 38.1/36.5 15.7/103 _ 5.5/10.5
I I : ea . — . . . . . . .
Q Latent s ! ! ' - g GT: a small white an old red and GT: a white house GT: a small blue toy Ours (8=2) 36.4/34.0 18.3/13.4 6.0/16.0
aten o Cross Self g : ) - Ours (8=5) 35.2/31.3 17.7/12.0  4.0/15.5
Queri | —_— : . . Grounding Text-Object NASA space shuttle whzte car “uth: an avith ‘@ roof. car with red accents urs \P— : : : : : :
ueries @ | Attention Attention J — T : - o 2 B - : - Ours | alt. (6=1) 36.8/33.6 14.8/14.4  5.0/13.0
- e Head ) Matching airplane flying in the American flag painted Ours: a white house and a helmet on top. : /99 O/ 14 U/ 10
° \ . - o
' K L y . N, x Q sky. on 1t. with a roof and stairs Ours: a small blue toy Ablation of scene-obiect balance
T LE Ours: a small white air- Owurs: an old red and vehicle, resembling a J
o~ — J — CIaSS Head — Class - . . . . X Input Baseline Inst. Ours Inst. GT Inst.
L ) Q x (K +1) plane ﬂYlIlg in the air white race car with car with wheels Semantic Segmentation Instance Segmentation Grounded Segmentation Retrieval
- N . s Task SN Val S3DIS (Area 5) ScanRefer Text2Shape NI
— @ =T ot Shape 1ftst rear . kpalntlngs RO e e 05 Mo ;ramt ing from scrat(cjhlvs.
NN ey caturing stiCKers From scratch 72.3/81.8 61.7/71.7 33.8/31.4 2.4/7.7 INe-tuning our moae
> > > in Matching i . Ours 76.2/84.8 65.3/74.3 39.4/36.4 5.7/19.7 9
e et 3D Captioning Results
/ . . . Overall
( Mask Head A Vil Ablat|on Of pre-tra NI ng Model Single Stage Detector A(:(:@(].;,E(i—rj;(:c@()ﬁ
Point Point Point Emb. . ) ; O x N, top1l top2 top3 top4 top5 Moo INet 10 ModeINerto ScanRefer |2] X VoteNet  39.0  26.1
E d D d N, C Method Input Pretraing dataset  Pretrained FM o;e f = o le " ¢ 7 InstanceRefer [9] X PointGroup  38.2 31.4
L ncoaer ecoaer 0o X )L y op- op~- top- 3DVG-Transformer [12] X VoteNet 15.9 34.5
PointCLIP [10] MYV Images ShapeNet Yes (CLIP) 30.2 23.8 - 3DJCG [1] X VoteNet 47.6 36.1
: . 3 . CLIP2Point [6] MYV Images ShapeNet Yes (CLIP) 66.6 494 - D3Net [3] X PointGroup - 35.6
Unified F lati a round table with differnt type of look and is good T @ S ~— PointCLIP V2 [13] MV Images  ShapeNet  Yes (CLIP+GPT3)  73.1  64.2 - UniT3D [4] X PointGroup - 36.5
nirie ormuiation 7 i ULIP [§] MV Images ShapeNet Yes (CLIP) - 60.4 84.0 M3DRef [11] X PointGroup - 40.4
- ULIP [§] MV Images Cap3D Objaverse  Yes (CLIP) . 67.2 83.1 TGNN [5] / N/A 37 4 90.7
v N/A 37.8  33.7

m S 0.91(GT) 0.90 0.90 0.90 0.88 Ours Point Cloud Cap3D Objaverse No 70.4 57.0 88.8 Uni3DL (Ours)
Text-to-Shape Retrieval Zero-shot classification results Grounded localization performance




