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1. Abstract

A new dataset is proposed for developing the second edition of the G-PCC standard [1] based on m60244 [2]. The dataset has been acquired indoors with non-spinning LiDAR sensors from Cepton [3] and LIVOX [4] and with spinning LiDAR sensors from Velodyne [5].

2. Proposed LiDAR dataset

In recent years, LiDAR has gradually become less expensive, and its usage has expanded. In addition to conventional spinning LiDAR, non-spinning LiDAR is also becoming more widely used. The non-spinning LiDAR is said to be less expensive and less prone to failures because it has fewer mechanical parts than the spinning one. Therefore, it is proposed to include additional datasets of the non-spinning LiDAR type for developing the second edition of the G-PCC standard.
This dataset consists of multiple LiDAR sensors in multiple indoor environments because the scanning method and trajectory vary significantly from sensor to sensor.

A. Indoor environments

The following three scanning environments:
· Conference room
The environment includes multiple desks and chairs, a front screen, and room doorways. 
· Corridor
It is a straight corridor. The environment is not very varied, although some branches and elevators are included.
· Café
It is a space for refreshments and rest. It includes many objects, such as high chairs and desks, vending machines, and plants. In this environment, we also scan for the presence of moving pedestrians.

B. LiDAR Sensors

Two non-spinning LiDARs and one spinning LiDAR are used, as shown in Table 1, as this is the first indoor environment. Vista-P90 is characterized by multiple lasers allocated to different areas, resulting in the overlap between the areas. LIVOX Horizon takes complex laser trajectories with non-repetitive movements. Velodyne VLP-16 is a spinning type but is provided for performance evaluation in indoor environments. 

Table 1: LiDAR sensors used for the dataset
	Product
	Cepton Vista-P90
	LIVOX Horizon
	Velodyne VLP-16

	Spinning / Non-spinning
	Non-spinning
	Non-spinning
	Spinning

	LiDAR Type
	MMT (Micro-Motion Technology)
	Original semiconductor components
	mechanical rotary

	Attributes
	Reflectance
	Reflectance
	Reflectance

	FoV
	90° (H) x 40° (V)
	81.7° (H) x 25.1° (V)
	360° (H) x 30° (V)
16 lasers

	Frame Rate
	10Hz
	10Hz
	10Hz

	Points per second
	About 300,000
	About 240,000
	About 300,000



C. RGB Color Attributes

Usually, LiDAR cannot take RGB color attributes. However, in recent years, an increased number of devices and data output colored point clouds by combining with RGB cameras. Therefore, we’ll provided RGB-colored point clouds using Cepton Vista-P90 combined with a wide-angle RGB camera.

D. Carrier and Trajectory

The LiDAR sensors and RGB camera are fixed at about 60-100 cm height and moved on a cart while scanning for at least 10 seconds. The floor surface is uneven, which causes some vibration, but no stabilization is performed. In addition, scans are performed simultaneously so that different devices have the same imaging environment. For Velodyne VLP-16, certain angular point clouds are excluded because the back of the camera contains people and equipment. The movement trajectory is basically a straight line but includes a circular bend only in the conference room.

E. Examples

The following figures are examples of one frame of each environment and LiDAR sensors. Figure 1 shows the differences between LiDAR sensors, and Figure 2 shows Samples of each location. Note that the range scanned depends on the performance of the sensor. The grid shows the horizontal plane.
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中程度の精度で自動的に生成された説明]
(a) Cepton Vista-P90 (Café, RGB)                     (b) LIVOX Horizon (Café, Reflectance)
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(c) Velodyne VLP-16 (Café, Reflectance)
Figure 1. The point cloud from different LiDAR sensors in café space
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(a) Conference room                                            (b) Corridor
Figure 2. The RGB-colored point cloud  in different space

3. License

Licenses will be defined accordingly at the time of dataset release. Currently, it will only be limited to research purposes (including non-commercial use and MEPG WG7 standardization activities).

4. Conclusion

This contribution describes the specifications of the point cloud data to be provided. The data will continue to be prepared and will be made available to the public and input into CE 0.5 [1].
This work was supported by Ministry of Internal Affairs and Communications (MIC) of Japan (Grant no. JPJ000595).
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