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Introduction
p Open Vocabulary Perception

n Taking the point clouds and text instruction as the input, the model predicts 
the semantic mask

Songyou Peng, Kyle Genova, Chiyu Max Jiang, Andrea Tagliasacchi, Marc Pollefeys, Thomas Funkhouser. OpenScene: 3D Scene Understanding with 
Open Vocabularies, CVPR, 2023. 
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Introduction
p Literature Review: feature space alignment with VLM

n Global feature alignment: tend to overlook fine-grained 3D geometric details 
n Point-wise feature alignment: prone to noise and outliers 
n Patch-wise feature alignment: discontinuous correspondence in 3D

Songyou Peng, Kyle Genova, Chiyu Max Jiang, Andrea Tagliasacchi, Marc Pollefeys, Thomas Funkhouser. OpenScene: 3D Scene Understanding with 
Open Vocabularies, CVPR, 2023. 
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Approaches
p XMask3D: Cross-modal Mask Reasoning

n 3D-to-2D Mask Generation: generate geometry-aware 2D masks
n 2D-to-3D Mask Regularization: empower 3D feature with open-vocab capacity
n 3D-2D Mask Feature Fusion: enhance the synergy between multi-modal features
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Approaches
p XMask3D: Cross-modal Mask Reasoning

n 3D-2D Mask Feature Fusion enhance the synergy between multi-modal features
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p Open Vocabulary 3D Semantic Segmentation

View Image Ground Truth PLA OpenScene XMask3D (Ours)
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i-VisionGroup Experiments
p Visualization Results Comparison



i-VisionGroup Experiments
p Ablation Studies

n 3D-to-2D Mask Generation
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Conclusions
p XMask3D

n We propose three cross-modal mask reasoning techniques for open vocabulary 
3D semantic segmentation: 3D-to-2D mask generation, 2D-to-3D mask 
regularization, 3D-2D mask feature fusion

n We achieve competitive results on ScanNet20, ScanNet200, S3DIS benchmarks


