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Abstract

In order to improve the route planning simulation capability of the bridge disease inspection UAV
and conduct route planning simulation research conveniently and efficiently, a route planning si-
mulation system based on the RRT (Rapid-exploration Random Tree) algorithm is designed. The
system includes environment module, algorithm module and GUI module, which can modify the
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bridge environment and adjust the algorithm using GUI to simplify the simulation process and
realize the visualization of the planning process. Finally, it is verified by experimental simulation
that the system is convenient, fast and meets the needs of route planning research.
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Figure 1. System composition
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Figure 2. Route planning diagram
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Figure 3. Bridge simulation model diagram
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Figure 4. Spatial expansion diagram
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Figure 5. Pre-processing equivalence diagram
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Figure 6. RRT algorithm growth process
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Table 1. RRT algorithm pseudo-code
= 1. RRT BIA(AKHE

FEARRTH A

Build RRT (Qint, Qgoal)

1 T.init (Qint)
2 for k=1 to K do
3 Qrand=RANDOM-STATE (C)
4 Qnear=NEAREST (Qrand, T) ;
5 Qnew=NEW-STATE (Qnear, Qrand, S) ;
6 if LINE(Qnear, Qnew) then
Go to 3
else

7 T. Add—Node (Qnew) ;

8 T. Add-Edge (Qnear, Qnew) ;

9 end if

10 if (Distance (Qnew, Qgoal)<S)
Break;

11 end if

12 end for

13 Return T
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Figure 7. GUI main interface
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Figure 8. GUI structure diagram
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Figure 9. Equivalent diagram of the lower surface of the bridge
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Figure 10. Simulation diagram
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