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Design of Team Formation Simulation System for Unmanned Ground Vehicles
Based on USARSim and ROS

ZHANG Hao-Jie"? SU Zhi-Bao® YANG Tian-Tian*

Abstract Aiming at the problems of imperfect modules and difficult integration of UGV formation control system
in off-road unstructured environment, a formation collaborative simulation system is proposed for testing the forma-
tion control method of UGV or its applicable mission scenarios, which is based on USARSim (Unified System for
Automation and Robotics Simulator) and ROS (Robot Operating System). In this way, the cost for developing
formation collaborative system should be reduced. The simulation system is composed of human-machine interac-
tion, UGV control system based on ROS and virtual simulation scenarios based on USARSim. The test object is the
formation cooperative control algorithm of UGV. The simulation system makes full use of the open-source naviga-
tion algorithm integrated in ROS and the rich robotic models and environment models in USARSim to provide new
ideas and rapid verification tools for the research of formation control algorithms. Taking the leader-followers forma-
tion control method as an example to test the performance of the proposed simulation system, the experimental res-
ults show that the simulation system can test the performance of the formation cooperative control method under
the same external conditions, and the system is stable and reliable.
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Fig.1 The architecture of formation simulation system for UGV based on USARSim and ROS
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Fig.7 Sample of 3D environments in USARSim
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