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Abstract : This paper presented the construction of a virtual environment for autonomous vehicle experimentation using
various open-source platforms and commercial software. Point cloud maps and Lanelet2 maps were designed based on
autonomous vehicle and real testbed information, which were then used to generate virtual environment maps for the
CARLA simulator. The comparison of the simulation environment with the real environment revealed that the generated
virtual maps provide the necessary accuracy for vehicle position tracking, sensor integration, and overall system performance
testing, functioning as a reliable platform for autonomous vehicle technology testing. The functionality of the open-source
platform and the implemented digital twin environment was verified through various driving scenarios, confirming the
autonomous vehicle's reasonable path-following performance. These results demonstrate that using open platforms, such as
the CARLA simulator, allows for efficient development and testing of autonomous vehicles in real and simulation
environments.
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Nomenclature PCD : point cloud data

: global navigation satellite system ROS - robot operating system
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Table 1 Simulation PC information

CPU Intel i7-13700K
RAM 64 GB
GPU NVIDIA RTX 3090 Ti

Nvidia driver 565.57.01
CUDA 11.6

Y N

Middleware ROS 2 (Galactic)
A V' 4
(@ Y ™)
Operating =
S Ubuntu 20.04 (Linux)
. A 4
(G Y )
Hardware
(cPU) Inteli7-13700K
(GPU) RTX3090TI
. A 4

Fig. 1 System configuration for experimenting with auto-
nomous driving open-source platforms
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(a) Package CARLA

(b) Source Code CARLA

Fig. 2 Screen examples of package carla and source code
carla

2.3 CARLA - ROS Bridge
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