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Abstract

Recently, digital twins have gained attention in robotics as a way to enhance safety and efficiency through
synchronization between real and virtual environments. In this study, a digital twin environment was implemented by
integrating a mobile robot with a virtual platform using ROS 2. Control and sensor data were shared through ROS 2
topics, and experiments comparing straight and rotational motions demonstrated the similarity of real and virtual robot
behaviors. LiDAR data were published with a unified message structure and visualized in ROS 2, confirming their
interoperability within the network. This study demonstrates a bidirectional digital twin framework that enables
synchronized control and sensor interaction between real and virtual robots, which can serve as a foundation for
future research on autonomous navigation and multi-sensor fusion.
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Table 1. Specifications of the mobile robot

ltem Specification
Size 508 x 430 x 500 mm
Weight 19 kg
Drive type Differential drive
Maximun speed 20 m/s
Payload capacity Up to 20 kg
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Fig. 2. Flowchart of digital twin implementation
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Fig. 4. Integration architecture of real and virtual mobile
robot
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