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Study on Simulation Optimization of Gazebo Based on Asynchronous Mechanism
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Abstract In the process of large-scale robot simulation,in order to ensure the accuracy of simulation, the propulsion mechanism
based on time step is usually adopted. In this mechanism, the simulation accuracy can be flexibly controlled by adjusting the simu-
lation time step. However, when the simulation scale is large,a large number of plug-in codes for updating posture or state need
to be executed in the way of synchronous blocking in each iteration of the simulation cycle, which reduces the performance of the
simulation. In order to solve the contradiction between the accuracy and performance of this large-scale robot simulation,an opti-
mization scheme based on asynchronous strategy is proposed,and the optimization scheme is designed and implemented in the
popular robot simulator Gazebo. Finally, the validity of the scheme is verified based on the case of the fixed wing of rosflight
UAYV. The experimental results show that the acceleration ratio of the simulation is over 5. 0 after the asynchronous strategy is
used to optimize the simulation of 100 fixed wing UAVs.
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Fig. 3 Implementation flow chart of Gazebo
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Fig. 7 Pseudo code of Gazebo iteration loop in main thread

Thread 2 asynchronous event processing loop
Input:asynchronous signal

Output; execution of asynchronous event callback function
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Fig. 8 Pseudo code of asynchronous event in child thread
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Thread 3 message processing loop based on asynchronous mechanism
Input:asynchronous signal

Output:advise robots’ pose topic (location, orientation, time stamp and so
on)

1. while meetIterLoop()

2.do

3. if signallsReceived() // 3 J& 75 4k 20 A
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6. then // & Ai HL# AL AR B

7. advise robots” pose topic

8. else

9. continue
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11. continue

12. end
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Fig. 10 Pseudo code of message processing
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