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Dynamic Path Planning Based on an Improved RRT Algorithm for RoboCup Robot
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(School of Electronics and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract: To solve the problem of slow speed and low efficiency of the soccer robots using reactive obstacle avoidance
strategy at soccer game, an improved rapidly-exploring random tree (RRT) algorithm is adopted, and a path planner based
on this algorithm is designed to adapt to the dynamic moving obstacles environment in the robot soccer field. Firstly, the
basic RRT algorithm is introduced, and some improvement ways to solve the disadvantages of strong randomness and long
path length are proposed, such as probabilistically selecting the target node, adding the gravity component, and smoothing
the path. The path planning in dynamic moving obstacles environment is solved by using the methods of path buffer and
dynamic-expanding random tree. The simulation in complex obstacle environment shows that the path generated by the
improved algorithm is about 20% shorter than the path generated by the basic RRT algorithm. Finally, the strategy is applied

to the physical NAO robot to participate in the RoboCup competition and the top eight grade is achieved.
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Tab.1 Pseudo code of the bidirectional extended random tree

doubleTreeMain()

1 firstTree.init(Xini);

2 secondTree.init(xgoa);
3 useFirstTree = true;
4 while searchCount < MAXCOUNT
5 currentTree = getCurrentTree(useFirstTree);
6 theOtherTree = getTheOtherTree(useFirstTree);
7 grow(currentTree);
8 for each node p; € theOtherTree
9 if distance(currentTree xyey, i) < €
10 connectFlag = true;
11 break;
12 endif
13 endfor
14 if connectFlag == true
15 break;
16 endif
17 useFirstTree =! useFirstTree;
18 endwhile
19 if connectFlag == true
20 completeTree = connectTrees(firstTree,secondTree)
21 searchTreeForPath();
22 endif
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Tab.2 Pseudo code for selecting path cache point

chooselarget()
p = RandomReal in [0.0,1.0];
i = Randomlnt in [0,N — 1];
if 0 < p < Ppgoal

return Xgou;

return wayPointCacheli];

1

2

3

4

5 elseif pgoat < P < Pgoat + Pway
6

7 elseif pgoa + Puay < p < 1
8

return RandomState();
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