© © N o o »~ w0 N o=

- o

21

22

USCILab3D: A Large-scale, Long-term, Semantically
Annotated Outdoor Dataset

David S. Hippocampus*
Department of Computer Science
Cranberry-Lemon University
Pittsburgh, PA 15213
hippo@cs.cranberry-lemon.edu

Abstract

In this paper, we introduce the USC ILab 3D dataset, a comprehensive outdoor
large-scale dataset designed for versatile applications across various domains,
including computer vision, natural language processing, robotics, and machine
learning. The dataset, USC ILab 3D, not only facilitates 3D reconstructions
but also offers a diverse array of complex intersections for analysis. Despite
covering a narrower geographical scope compared to Google Street View, our
dataset prioritizes intricate intersections and boasts denser images and point clouds,
enabling more precise 3D labeling and facilitating a broader spectrum of 3D vision
tasks. Furthermore, we conduct benchmarking exercises on the USC ILab 3D
dataset to evaluate the efficacy of current reinforcement learning and planning
algorithms.

1 Introduction

With the recent advancements in 3D vision techniques, the integration of three-dimensional per-
ception has become integral to various interdisciplinary domains. The progress in this field can be
significantly propelled by leveraging large-scale datasets, which offer adaptability across a spectrum
of downstream tasks. In this paper, we present USCILab3D—a large-scale, long-term, semantically
annotated outdoor dataset of XX, labeled for XX categories. The excellence of our annotations
is validated through Principal Preserved Component Analysis (PPCA). We aim to showcase the
dataset’s versatility by employing it in navigation experiments, demonstrating its efficacy across
diverse domains.

2 Related work

Write something about the existing datasets

*Use footnote for providing further information about author (webpage, alternative address)—not for
acknowledging funding agencies.
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2.1 Comparison with similar datasets and features
2.2 Matterport

2.3 Kkitti semantic style

3 Dataset specification and collection.

3.1 Dataset collected over the entire USC campus
3.1.1 Data types.. RGB, Depth, pointcloud

3.1.2 Day timings

3.2 Perception rig specifics

3.3 Pose estimation and Panaroma stittching

d

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

3.5 NeRF and Gaussian splatting because of groundtruth poses
3.6 Could be part of the training data for:
3.7 pairs of (scan, multi view rgb image)

***¥Henghui*** Novel-view scene synthesis plays a crucial role in various applications, offering the
potential for more realistic simulations. Traditional methods have inherent limitations that impede
the creation of truly lifelike environments. In recent years, Radiance Field methods and Gaussian
Splatting have emerged as a promising solution to address these limitations, significantly enhancing
the quality of novel-view scene synthesis. We try to explore the capabilities of Radiance Field
methods and Gaussian Splatting, and their potential to create a high-performance simulator that
operates in real-time.

4 Method for semantic annotations for 3D pointclouds.

Recently using Radiance Field methods to synthesize novel-view scenes has a good performance
on quality and speed. By synthesizing novel-view scenes, the agent can move in the scene like the
real world instead of moving between images prepared before. It gives the agent higher degrees of
freedom and more realistic simulations, which will help us reduce the gap between the simulator and
the read-world. We want to create a simulator with extremely high performance, so rendering speed
is one of the most important, we want it to be real-time.

5 Benchmarks

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

5.2 NeRF and Gaussian splatting results

6 Conclusion
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(a) Links to access the dataset and its metadata. This can be hidden upon submission if the
dataset is not yet publicly available but must be added in the camera-ready version. In
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