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3DVLGS / motivation / joint vision-language 3D reconstruction

Goal: Balance the richer visual modality and the task-relevant semantic information.
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✓ semantic information is emphasized and still benefits from color guidance.
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✗ semantic representation is subordinate to the richer color modality.
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3DVLGS / contributions / cross-modal rasterizing & augmenting

1. Semantic-aware Rasterization:
a. Cross-modality fusion to exchange information between modalities before rasterization.

b. Novel smoothed language indicator for the α-blending of semantic features, independently of visual translucence/reflection.

2. Semantic-aware Camera View-Blending:
a. Blending-based regularization of semantic representations during training.

b. Use of semantic-consistency prior to alleviate over-fitting on the color modality.
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A) Multimodal Gaussian Representation B) Data Enrichment
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D) View Blending:

color images

language maps

𝐶2
𝐶1

𝐹2
𝐹1

𝐻2
𝐻1

𝑊2

𝐼2
𝐼1

𝑊1

𝑙𝑖



3DVLGS / results / open-vocabulary object localization

dataset: LERF

ground-truth object bounding-box prediction (correct if within the box)

“stainless 

toaster”

“bear nose”

“kamaboko”

LEGaussians LangSplat GOI Ours



3DVLGS / results / open-vocabulary semantic segmentation

datasets: LERF & 3D-OVS

LEGaussians LangSplat GOI Oursinput img ground-truth

“kamaboko”“glass” “onion”“cup” “bowl”“chopsticks”

LangSplat GOI Oursinput img ground-truthLEGaussians

“pot”“knife” “toaster”“vessel” “desk”“ottolenghi”

LangSplat GOI Oursinput img ground-truthLEGaussians

“card”“Switch controller” “Pikachu”“Gundam” “Xbox controller”“sofa”



3DVLGS / results / open-vocabulary semantic segmentation

dataset: Mip-NeRF 360

LEGaussians LangSplat GOI Oursinput img ground-truth

“bicycle” “tree”“tablecloth” “keyboard”

LEGaussians LangSplat GOI Oursinput img ground-truth

“glass” “desk”“book” “wooden floor” “carpet”



3DVLGS / results / open-vocabulary semantic segmentation

Impact of the proposed additional semantic indicator on 2D relevancy maps.

dataset: LERF

“glass” “cup” “knife” “toaster” “handle”prompt:

GT:

baseline:

ours:



3DVLGS / results / quantitative evaluation (sample)

dataset: LERF
Segmentation accuracy (mIoU).

Localization accuracy (% correct).



3D Vision-Language Gaussian Splatting / take-away
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✗ semantic representation is subordinate to the richer color modality.

✓ semantic information is emphasized and still benefits from color guidance.
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• Cross-modal rasterizer focusing on language feature, for downstream accuracy.

• View-blending-based regularization to alleviate over-fitting on the color modality.
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