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- Supercharging 3D Gaussian
Splatting to Enable Distilled Feature Fields
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Hierarchical Scene Understanding
with Nested Neural Feature Fields
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. Language-Embedded Surface
Gaussians for 3D Scene Understanding
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mantic sistent Language (-aussian
platting for Point-Level Open-vocabulary
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Open-Vocabulary 3D Segmentation

with Structured Super-Gaussians
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Bootstraping Clustering of Gaussians for View-
consistent 3D Scene Understanding ( )
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Referring Segmentation in 3D
Gaussian Splatting
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Collaborative Open-Vocabulary 3D
Segmentation
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Language Embedded 3D Gaussians for Open-
Vocabulary Scene Understanding
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. CLIP-Informed Gaussian Splatting for View-
Consistent 3D Indoor Semantic Understanding
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: Foundation Model Embedded 3D Gaussian
Splatting for Holistic 3D Scene Understanding

fide bRt (T IIX LA A 15 URFHIE)

BB IR (High Opacity) : ABSSHRE A MBS A T . 2024 1ICV Ro|FHNEIDALTR X IENEREINSET =7 3D it
JE#K (Radius > 2 pixels) : A/MESHE XFTERA KR, WHHRT . AEEFPOFOAERNALER, ZUBMART—EM

BIIR. Leotar = Mcrip + (1 = VDLpino + YLpixer

o o ot A B M T o T Y OCL TP A2 D0 A SO0 Bt 98 4t A DINOME A B g — 5, 75
EEFINEA L, ZFANA Ly PEELILAANT, 2o IEDINOMEAL /U BBEE S, W LECLIPASAE 3 BB ™ DINOJEFLLL i) JLIT IR
0.5|/F — F|? if | —F| <6 15 2 1 T . T,
L = X ’ L =(D—-D Loy — —— dod.—F. f.
orr {5 (|F—F|—0.5-4), otherwise DINO | | pieel = g2 iEZPjeI\%j#J idi =1l

CLIP Feature Rendering with Gaussian Splatting

Gaussians & MHEs Dense CLIP Feature Map
CLIP Fl DINO FL=E[F]—ANE A gt 35 ANE RT3 8 F 'y
Feature Rendering with Gaussian Splatting Supervision from Foundation Models

Query [ ]

Embedding Relevancy from low to high

]
1
1
1
1
MLP 1
| | e em e e m e m e e e = = R = - ———
1 ./ ‘I
I | |
I |
= T = | | :
CLIP 1 LIP e I ! é :
e : P | Lencocer I : Open(’t{g:?ybu'ary [ Text Query: “Ball” J — 1
% v 1 CLIP I
3D Gaussians MHE Grid, o Trilinear Interpolated MHE | Aggregation Multl-n_esolutlon Patch | : Ercader |
o Level=1 at the 3D mean of Gaussian : Sampling | ; :
! I
! i

T S i O s R S 8



Find 3D Gaussians of Interest with an Optimizable
Open-vocabulary Semantic-space Hyperplane
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. Speeding Up Language Embedded
Gaussians with Feature Grid Mapping
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. Fast Multilevel Language Embedded
Gaussians for Part-level Interactive Agents
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Efficient Jecoupled eature aussian —platting via
Hierarchical Compression
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. High-dimensional 3D Language
Gaussian Splatting with 450+ FPS
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2D Mask Lifting-based Methods



. Segment and Edit Anything in 3D
Scenes
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. Group Any Gaussians via 3D-aware Memory
Bank
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. High-dimensional 3D Language
Gaussian Splatting with 450+ FPS
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Feed-Forward-based Methods
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. Simultaneous Scene Understanding and
3D Reconstruction Beyond Feature Alignment
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Fast Language Gaussian
Splatting In Sparse Views
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Directly Referring 3D Gaussian Splattingvia
Direct Language Embedding Registration
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. Reconstruct Generalizable 3D Language-
Embedded Scenes with TriMap Video Diffusion
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: Online Feed-Forward Semantic
3DGSfor Open-Vocabulary 3D Scene Understanding
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