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Abstract

In this paper, we introduce the USC ILab 3D dataset, a comprehensive outdoor1

large-scale dataset designed for versatile applications across various domains,2

including computer vision, natural language processing, robotics, and machine3

learning. The dataset, USC ILab 3D, not only facilitates 3D reconstructions4

but also offers a diverse array of complex intersections for analysis. Despite5

covering a narrower geographical scope compared to Google Street View, our6

dataset prioritizes intricate intersections and boasts denser images and point clouds,7

enabling more precise 3D labeling and facilitating a broader spectrum of 3D vision8

tasks. Furthermore, we conduct benchmarking exercises on the USC ILab 3D9

dataset to evaluate the efficacy of current reinforcement learning and planning10

algorithms.11

1 Introduction12

With the recent advancements in 3D vision techniques, the integration of three-dimensional per-13

ception has become integral to various interdisciplinary domains. The progress in this field can be14

significantly propelled by leveraging large-scale datasets, which offer adaptability across a spectrum15

of downstream tasks. In this paper, we present USCILab3D—a large-scale, long-term, semantically16

annotated outdoor dataset of XX, labeled for XX categories. The excellence of our annotations17

is validated through Principal Preserved Component Analysis (PPCA). We aim to showcase the18

dataset’s versatility by employing it in navigation experiments, demonstrating its efficacy across19

diverse domains.20

2 Related work21

Write something about the existing datasets22
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2.1 Comparison with similar datasets and features23

2.2 Matterport24

2.3 kitti semantic style25

3 Dataset specification and collection.26

3.1 Dataset collected over the entire USC campus27

3.1.1 Data types.. RGB, Depth, pointcloud28

3.1.2 Day timings29

3.2 Perception rig specifics30

3.3 Pose estimation and Panaroma stittching31

d32

3.4 Pairs of (dense 3d pointcloud, set of images) -> Semantically annotated (matterport3d,33

scannet style)34

3.5 NeRF and Gaussian splatting because of groundtruth poses35

3.6 Could be part of the training data for:36

3.7 pairs of (scan, multi view rgb image)37

***Henghui*** Novel-view scene synthesis plays a crucial role in various applications, offering the38

potential for more realistic simulations. Traditional methods have inherent limitations that impede39

the creation of truly lifelike environments. In recent years, Radiance Field methods and Gaussian40

Splatting have emerged as a promising solution to address these limitations, significantly enhancing41

the quality of novel-view scene synthesis. We try to explore the capabilities of Radiance Field42

methods and Gaussian Splatting, and their potential to create a high-performance simulator that43

operates in real-time.44

4 Method for semantic annotations for 3D pointclouds.45

Recently using Radiance Field methods to synthesize novel-view scenes has a good performance46

on quality and speed. By synthesizing novel-view scenes, the agent can move in the scene like the47

real world instead of moving between images prepared before. It gives the agent higher degrees of48

freedom and more realistic simulations, which will help us reduce the gap between the simulator and49

the read-world. We want to create a simulator with extremely high performance, so rendering speed50

is one of the most important, we want it to be real-time.51

5 Benchmarks52

quality/speed53
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5.1 3D segmentation (semantic, panoptic, 4D panoptic, moving object, 3D scene completion)54

5.2 NeRF and Gaussian splatting results55

6 Conclusion56
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(b) Did you include complete proofs of all theoretical results? [TODO]98
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were chosen)? [TODO]103
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of GPUs, internal cluster, or cloud provider)? [TODO]107

4. If you are using existing assets (e.g., code, data, models) or curating/releasing new assets...108

(a) If your work uses existing assets, did you cite the creators? [TODO]109

(b) Did you mention the license of the assets? [TODO]110

(c) Did you include any new assets either in the supplemental material or as a URL?111

[TODO]112

(d) Did you discuss whether and how consent was obtained from people whose data you’re113

using/curating? [TODO]114

(e) Did you discuss whether the data you are using/curating contains personally identifiable115

information or offensive content? [TODO]116

5. If you used crowdsourcing or conducted research with human subjects...117

(a) Did you include the full text of instructions given to participants and screenshots, if118

applicable? [TODO]119
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Board (IRB) approvals, if applicable? [TODO]121
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A Appendix124

Include extra information in the appendix. This section will often be part of the supplemental material.125

Please see the call on the NeurIPS website for links to additional guides on dataset publication.126

1. Submission introducing new datasets must include the following in the supplementary127

materials:128

(a) Dataset documentation and intended uses. Recommended documentation frameworks129

include datasheets for datasets, dataset nutrition labels, data statements for NLP, and130

accountability frameworks.131

(b) URL to website/platform where the dataset/benchmark can be viewed and downloaded132

by the reviewers.133

(c) Author statement that they bear all responsibility in case of violation of rights, etc., and134

confirmation of the data license.135

(d) Hosting, licensing, and maintenance plan. The choice of hosting platform is yours, as136

long as you ensure access to the data (possibly through a curated interface) and will137

provide the necessary maintenance.138

2. To ensure accessibility, the supplementary materials for datasets must include the following:139
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(a) Links to access the dataset and its metadata. This can be hidden upon submission if the140

dataset is not yet publicly available but must be added in the camera-ready version. In141

select cases, e.g when the data can only be released at a later date, this can be added142

afterward. Simulation environments should link to (open source) code repositories.143

(b) The dataset itself should ideally use an open and widely used data format. Provide a144

detailed explanation on how the dataset can be read. For simulation environments, use145

existing frameworks or explain how they can be used.146

(c) Long-term preservation: It must be clear that the dataset will be available for a long time,147

either by uploading to a data repository or by explaining how the authors themselves148

will ensure this.149

(d) Explicit license: Authors must choose a license, ideally a CC license for datasets, or an150

open source license for code (e.g. RL environments).151

(e) Add structured metadata to a dataset’s meta-data page using Web standards (like152

schema.org and DCAT): This allows it to be discovered and organized by anyone. If153

you use an existing data repository, this is often done automatically.154

(f) Highly recommended: a persistent dereferenceable identifier (e.g. a DOI minted by155

a data repository or a prefix on identifiers.org) for datasets, or a code repository (e.g.156

GitHub, GitLab,...) for code. If this is not possible or useful, please explain why.157

3. For benchmarks, the supplementary materials must ensure that all results are easily repro-158

ducible. Where possible, use a reproducibility framework such as the ML reproducibility159

checklist, or otherwise guarantee that all results can be easily reproduced, i.e. all necessary160

datasets, code, and evaluation procedures must be accessible and documented.161

4. For papers introducing best practices in creating or curating datasets and benchmarks, the162

above supplementary materials are not required.163
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