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KITTI-CARLA: a KITTI-like dataset generated by CARLA Simulator

. The vehicle thus has a Velodyne HDL64 LiDAR positioned in the middle of the roof and two color cameras similar to Point Grey Flea 2. The positions of the LiDAR and cameras are the same as the setup used in KITTI.

The objective of this dataset is to test approaches of semantic segmentation LiDAR and/or images, odometry LiDAR and/or image in synthetic data and to compare with the results obtained on real data like KITTI. This dataset thus makes it possible to improve transfer learning methods from a synthetic dataset to a real dataset.

We created 7 sequences with 5000 frames in each sequence in the 7 maps of CARLA providing different environments (city, suburban area, mountain, rural area, highway...).

I. INTRODUCTION

Our approach is to generate a synthetic dataset in a realistic simulated environment and having the ground truth for semantic segmentation, instance segmentation, odometry poses.

II. CARLA

CARLA is an open source simulator for autonomous vehicles which allows to simulate multiple sensors, especially cameras and LiDARs (Figure 1). We use it to simulate a LiDAR and two color cameras boarded on the roof of a car traveling randomly in accordance with the traffic laws. The simulation is launched with a fixed time step of 0.001s. This means that the complete physics will be updated at every step: we generate all the data at each step, then move on to the next step until the end of the simulation. This frequency of 1000Hz makes it possible to simulate the rolling-shutter effect of LiDAR sensors.

III. SETUP

The simulated LiDAR is vertical and mounted on top of the roof of the vehicule. It has the same characteristics as a Velodyne HDL-64E (64 channels, from -24.8 • to +2 • vertical field of view, 10Hz revolution frequency, 80m maximum range so around 130k points per frame). The LiDAR is attached to the vehicle body with a global translation of (X = 0.0m, Y = 0.0m, Z = 1.80m) and is pointing backwards (Figure 2).

Let's define a frame as a complete revolution of the data coming from the LiDAR. During the revolution, the LiDAR attached to the vehicle moves. Because LiDAR frequency is 10Hz and CARLA simulation is 1000Hz, at each simulator step the LiDAR returns 1/100 of a frame. During this interval, the physics is not updated so all the points in a measurement reflect the same "static picture" of the scene taken at a same time.

We provide with the dataset all the poses of the LiDAR at 1000Hz allowing to know the ground truth of the poses to generate a point cloud. We provide a python script to compute the position of each point in world coordinate (thanks to the LiDAR transformation saved at each step).

The two simulated cameras have a resolution of 1392x1024 pixels with 72 degrees FOV. They work at 10Hz. Cameras are attached to the vehicle body with a global translation of (X = 0.30m, Y = 0.0m, Z = 1.70m) for camera 0 and (X = 0.30m, Y = 0.50m, Z = 1.70m) for camera 1 (Figure 2).

IV. DATASET

We recorded 7 sequences using the 7 maps from Town01 to Town07 (Figure 1). We generated 5000 frames per sequence and for each of them we saved the full LiDAR transformations in world coordinates and corresponding timestamps in a ASCII file. We also saved the timestamps of the camera images and the calibration between the LiDAR and the 2 cameras in ASCII files.

Fig. 1 .

 1 Fig. 1. Examples of maps from the CARLA Simulator used to create our synthetic dataset. Respectively from top to bottom: city (Town01), highway (Town05) and farm (Town07).

Fig. 2 .

 2 Fig. 2.Top, one frame of the LiDAR with ground truth semantic segmentation in color. Bottom, an image from the camera 0.
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