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MDF: Multi-dataset Domain Fusion

ØMulti-dataset Domain Fusion：

• To learn robust representations that 
can generalize on multiple 3D 
perception datasets or tasks.

• To design an effective module which 
can easily be integrated into the 
existing 3D models such as PV-RCNN 
to enable them to train from multi-
datasets. 

• To improve the reusability  across 
different 3D datasets or domains or 
different manufacturers. 
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• Point Range is different for 
different dataset

• ROI-size is different for 
different dataset

MDF: Multi-dataset Domain Fusion

ØMajor Challenges：
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MDF: Multi-dataset Domain Fusion

ØPerformance Drop with Inconsistent Point Range：
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ØMajor Challenges：

• Statistics-level Alignment: We design a dataset-specific BN layer that can replace BN module in 3D 
or 2D Backbone, to achieve an effective distribution of point cloud representations. 

• Cross-dataset Point Data 
Distribution Differences

• Cross-dataset Semantic 
Taxonomy Differences

ØOur Solution：

• Taxonomy-level Alignment: We design a Semantic-level Feature Coupling-and-Recoupling (C.R.) 
module that insert the off-the-shelf 3D detector to achieve the taxonomy-level alignment. 

MDF: Multi-dataset Domain Fusion
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Uni3D: A Unified Baseline for Multi-dataset 3D Object Detection

ØUni3D Framework

Based on 3DTrans Codebase
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ØSemantic-level Feature Coupling-and-
Recoupling （C.R.）:

Uni3D: A Unified Baseline for Multi-dataset 3D Object Detection
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• C.A.: Coordinate-origin Alignment,: To align point-cloud-range from different LiDAR sensor

• S.A.: Statistics-level Alignment: To reduce the data-level domain shift

• C.R.: Coupling-and-Recoupling baseline: To reduce the semantic-level domain shift

• w/o P.T.(Single-dataset): Traditional Single-dataset 3D Object Detection Pipeline

• P.T.(Pre-training): Traditional Single-dataset 3D Object Detection Pipeline, Pretrained on Another Dataset

• D.M.(Direct Merging): Directly Merging Multi-datasets and Using the Above Singe-dataset Pipeline

Uni3D: A Unified Baseline for Multi-dataset 3D Object Detection

Baseline Model Design

ØOur Results:
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Uni3D: Our Results

ØJointly train Waymo and nuScenes:
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Uni3D: Our Results

Ø(AVG) Jointly train Waymo and nuScenes:
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Uni3D: Our Results

ØJointly train KITTI and nuScenes:
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Uni3D: Discussions

Ø Uni3D: Jointly train KITTI, nuScenes, and Waymo



13

Uni3D: Discussions

Ø Uni3D: Reduce the Data Acquisition Cost

Only 5% nuScenes data is available



Thanks for Listening


