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Overview of Street Scene Reconstruction: Problem Description
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I

Input: Vehicle-collected data (camera-captured videos, LiDAR data, etc.)

Output: Novel-view images (images from new viewpoints)
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I
Application 1:Rendering novel views can generate data for different vehicle models, which can 
be used to train end-to-end planner algorithms.
Challenge: Dynamic street scene reconstruction.

Application 2:The reconstructed 3D scenes can serve as realistic simulators for evaluating 
planner algorithms.
Challenge: Large-scale scene reconstruction.
 

Overview of Street Scene Reconstruction: Application
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Problem 1: Rendering novel views to generate clip data for different vehicle models —
Dynamic Street Scene Reconstruction
It is necessary to achieve high-quality reconstruction of dynamic objects such as 
vehicles and pedestrians in order to generate high-quality clip data for autonomous 
driving planners.
Related Research: Neural Scene Graph, Street Gaussian, OmniRe, etc.

Problem 2: Reconstructing real-world scenes as realistic simulators — Large-Scale 
Scene Reconstruction
It is essential to realize high-quality large-scale scene reconstruction and real-time 
rendering in order to build a high-quality simulator for evaluating autonomous driving 
planner algorithms.
Related Research: Block NeRF, Vast Gaussian, Hierarchical Gaussian, etc.

Overview of Street Scene Reconstruction: Problem



Street Scene Reconstruction Technology: Dynamic Street Scene ReconstructionII
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Neural scene graph, Julian et al, CVPR2021 

The Neural Scene Graph is proposed to model dynamic street scenes.
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Street Gaussian, Yan et al,  ECCV2024 

The first to propose a Gaussian Scene Graph for modeling dynamic street scenes.

Street Scene Reconstruction Technology: Dynamic Street Scene ReconstructionII
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OmniRe, Chen et al, ICLR2025

Building upon Street Gaussian, SMPL is utilized to achieve pedestrian reconstruction.

Street Scene Reconstruction Technology: Dynamic Street Scene ReconstructionII
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Block NeRF, Tancik et al, CVPR2022 

Divide the large-scale street scene into multiple blocks, with each block reconstructed using an independent 
NeRF.

II Scene Reconstruction Technology: Large-Scale Scene Reconstruction
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Vast Gaussian, Lin et al, CVPR2024 

Divide the large-scale scene into multiple blocks, with each block reconstructed using 3D Gaussian

II Scene Reconstruction Technology: Large-Scale Scene Reconstruction
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Hierarchical 3DGS, KERBL et al, Siggraph2024 TOG 

Divide the large-scale scene into multiple blocks, with each block reconstructed using 3D Gaussian

Scene Reconstruction Technology: Large-Scale Scene ReconstructionII



Introduction to Our Research WorkIII
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Inspired by Block NeRF, 
we divide large-scale 
dynamic scenes into 
multiple smaller sub-

scenes.

We use 4D Gaussian Splatting 
(4DGS) as the reconstruction 
primitive to achieve high-
quality reconstruction of 
dynamic objects.

Research Objective:
To address both dynamic street scene reconstruction and large-scale scene reconstruction within a unified framework.



Solution Approach:
Model large-scale dynamic scenes using Hierarchical Unified Gaussian Primitives.
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Divide the large-scale dynamic scene into multiple sub-scenes, and use UGP 
(4DGS) to model each sub-scene.

III



Detailed Methodology
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The Hierarchy UGP framework is proposed, achieving for the first time high-quality 
reconstruction and real-time rendering of large-scale dynamic street scenes.
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Training Strategy
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Block-wise Objects: For vehicles that span across multiple sub-scenes.

III



16

Block-wise Objects

Training StrategyIII
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Temporal Scale Initialization

Training StrategyIII
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Temporal Scale Initialization

III Training Strategy



Experimental Results (Qualitative)
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Experimental Results (Quantitative)
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Research Objective: To address both dynamic street scene reconstruction and large-scale 
scene reconstruction within a unified framework.
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Inspired by Block NeRF, 
we divide large-scale 
dynamic scenes into 
multiple smaller sub-

scenes.

We use 4D Gaussian Splatting 
(4DGS) as the reconstruction 
primitive to achieve high-
quality reconstruction of 
dynamic objects.
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