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Goal
• Detect all objects in a 3D scene, including both seen objects and 

novel objects unseen during training.

Methodology Experiments

Problem & Motivation

• Closed-set detection: fails to detect unseen objects.
• Open-vocab detection: unable to define all objects via text prompts.

• Class-agnostic 3D object detection - objects are identified and 
localized based on their intrinsic properties rather than pre-defined 
semantic labels.
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• We introduce the task of class-agnostic open-world 3D object 
detection.

• We propose OP3Det, a multi-modal 3D detector for learning 
open-world 3D objectness.

• We provide insights into the benefits of a class-agnostic approach, 
highlighting its strong generalization ability across various 
downstream tasks.
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Overview: OP3Det mainly consists of two modules: 3D Object Discovery and Cross-
modal Mixture of Experts Fusion.

• 3D Object Discovery: Leverage 2D and 3D cross-priors enables the discovery of novel 
objects prior to training.

• SAM offers strong zero-shot segmentation for generating 2D masks. However, its outputs 
are often fragmented, introducing annotation noise that degrades 3D objectness learning.
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• 64x64 grid of points as non-semantic point 
prompts to SAM.

• A multi-scale sampling strategy guided by 
per-point object probabilities extracted from 
the self-supervised model’s attention map.

• Points whose 3D spatial distance to the 
selected point within a distance threshold
are filtered to preserve local geometric 
structure.

• Multi-Modal Fusion Study: Investigate simple fusion strategies (addition / concatenation), 
and both lead to performance drops.

• Cross-modal Mixture of Experts Fusion: selectively route 2D semantic, 3D geometric, 
and fused multi-modal features to enable dynamic uni-modal and multi-modal fusion, 
enhancing 3D objectness learning in an open world.

Indoor - SUN RGB-D and ScanNet dataset

Outdoor - KITTI dataset

• Cross-category (Class-agnostic 3D object detection )

• Cross-dataset (Class-agnostic 3D object detection )

• Cross-category (Class-sepcific 3D object detection )

• Visulazation
• 3D point cloud data are extremely limited in both the scale of data 

and annotated categories, simply shifting from class-specific to 
class-agnostic 3D classification is ineffective.

• Open-vocabulary 3D models for class-agnostic detection faces 
significant challenges due to vocabulary expansion and semantic 
overlap in hand-crafted text prompts.


