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• Open-vocabulary 3D Object Detection

• Human Annotation for the Dataset

Motivation
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Human annotation is costly 
and labor-intensive.

Open-vocabulary detection recognizes novel classes in previously unseen domains.
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Motivation
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2D Vision Tasks

Various datasets & labels for tasks

3D Perception Tasks

Limited datasets & labels due to costly annotation



Automatic Annotation for 3D Object Detection 
Leveraging 2D Vision Foundation Model

Sensor Vehicle
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Our Method

Research Goal
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• Overall Pipeline

• Contribution
1.  Only time synchronized ego poses, images and LiDAR point clouds are needed.
2.  High quality point cloud refinement & Adaptive 3D bounding box Generation.
3.  SOTA performance autonomous driving dataset (Waymo, nuScenes, Lyft).

Method
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Method (Stage 1: Cross-modal Instance Alignment)

• Instance-level Feature Extraction
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Method (Stage 1: Cross-modal Instance Alignment)

• Instance-level Feature Extraction
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Method (Stage 1: Cross-modal Instance Alignment)

• Context-aware Refinement
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(a) Reference Image ( I ) (b) Point Cloud Cluster ( )



Method (Stage 1: Cross-modal Instance Alignment)

• Context-aware Refinement

9

Refined Point 
Cloud

Multi-frame 
LiDAR Point Clouds

Instance-level
Point Cloud

Point Cloud Cluster

Text Prompts

Multi-view &
Multi-frame Images

{Mask, 2D bbox,
Instance ID}

Instance-Level
Point Cloud

G
rounding 
D

IN
O

SAM
 2

Car, Truck, 
Cyclist, Bus, … 

Pretrained Model

Context-aw
are

Refinem
ent

H
D

BSCAN

G
round 

Rem
oval



Method (Stage 1: Cross-modal Instance Alignment)

• Context-aware Refinement
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(a) Reference Image ( I ) (b) Point Cloud Cluster ( ) (c) Instance-level Point Cloud ( ) (d) Refined  Point Cloud ( )



Method (Stage 2: Adaptive 3D Bounding Box Generation)

• Rigid Static Object

(a) Instance-level mesh & point cloud refinement via vertex level voting.
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Method (Stage 2: Adaptive 3D Bounding Box Generation)

• Rigid Static Object

(a) Instance-level mesh & point cloud refinement via vertex level voting.
(b) Search optimal bbox by calculating IoU between projected 3D boxes and Grounding DINO box.
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Method (Stage 2: Adaptive 3D Bounding Box Generation)

• Rigid Dynamic Object
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Experiments
• 3D Object Detection Results on Waymo dataset
• Setting 1 (Train: Auto annotation → Test: Human annotation)
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Experiments
• 3D Object Detection Results on Lyft dataset
• Setting 1 (Train: Auto annotation → Test: Human annotation)

• Setting 2 (Comparison with auto annotation with human annotation on training set)
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Experiments
• Scenario 1 (Baseline vs. OpenBox (Ours) vs. Human Annotation) 
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Baseline OpenBox (Ours) Human Annotation



Experiments
• Scenario 1 (Baseline vs. OpenBox (Ours) vs. Human Annotation) 
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OpenBox (Ours)Baseline Human Annotation



Experiments
• Scenario 2 (Automatic Open-vocabulary Annotation) 
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Text Prompt: Trash bin



Experiments
• Scenario 2 (Automatic Open-vocabulary Annotation) 
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Text Prompt: Traffic Cone



Thank you for watching!
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