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Abstract: The existing planning algorithms can not properly solve the motion planning problem of intelligent vehicle in
complex environments with many irregular and random obstacles. To solve the problem, a simple and practical RRT-based
algorithm, continuous-curvature RRT algorithm, is proposed. This algorithm combines the environmental constraints and
the constraints of intelligent vehicle with RRTs. Firstly, a goal-biased sampling strategy and a reasonable metric function
are introduced to greatly increase the planning speed and quality. And then, a post-processing method based on the max-
imum curvature constraint is presented to generate a smooth, continuous-curvature and executable trajectory. Simulation
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experiments and real intelligent vehicle test verify the correctness, validity and practicability of this algorithm.
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Fig.1 A simplified vehicle kinematic model
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Basic RRT Algorithm

1. T.init(gy,.);

2. fork=1toK do

3. g — RANDOM_STATE();

4. ... <+ NEAREST NEIGHBOR(q,,., T);
5. Upests Gpeys Successi— CONTROL(G,eurs Granas T3
6. if success

7. T.Add Node(q,..,);

8. T.Add_Edge(yeyr- oo best):

9. end if

10. end for

11. ReturnT

CC-RRT Algorithm

. T.il'lit(qs[an) 5
. Repeat

1

2

3. p < rand(0,1);

4. 3 (p> pgou)

5. g < RANDOM_STATE();
6. else

7 Grand = 9goal

8. endif

9. Qe < Effective_Nearest(q,,,q,T)

10. Upests Gpey> Success < CONTROL(q, o> Granas T)
11. if success

12.  T.Add-Node(q,.)

13, T.Add_Edge(q,cys Gnew> Ubest)

14. end if

15. Until find a collision-free path from g, t0 g,y
16. Return S < Post_Processing(7')

Function Effective_Nearest(g,,.4,T)

17. Cipax  —°

18.forallg;in T

19, C 4 C(4;, Guuna) = W1 dis(g;,Grana) + w2 head(q;, Gruna)
20. if C > Chux

21. Crax < G Goear < 433

22.  endif

23. end for

24. Return g,
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Fig.2  The node selection of metric function
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Post-Processing Method

1. Q< Pruning(T)

2. Q< Insert-MidNode(Q)
3. S < Cubic_Bspline(Q)
4.  Return§

Function Pruning(7")

5 T <+ obtained from CC-RRT

6 Var Q;, O,: Path

7 Q19091 9> 4,) = Path(T)
8 Geemp < 90> O2-Add Node(q,)

9 while qlemp! =gq,do

10. for each node g; € O,

11. if Collision(qlemp, q;)

12. Qiemp < 455

13. 0,.Add Node(g,,); break
14. end if

15. end for

16. 0,.Add Node(q,)
17. end while
18. for each node g, € 0,

19.  if Angle(g;,19; 91 9iss) < Olmin
20. 0 .Insert_Node(qy, Ginser> Gir1)
21. end if

22. end for

23. Return Q,

4 [FR3BF5E (Post-processing method)
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Fig.3 Illustration of the pruning algorithm
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Fig.4 Intelligent vehicle: “Intelligent Pioneer I1”
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Tab.1 The data comparison of simulation experiment
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Fig.5 The comparison among three algorithms and the results
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Fig.7 The intelligent vehicle experiment comparison of three
algorithms and the planning results of CC-RRT
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Tab.3 The data comparison of the actual experiment
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Fig.8 The planning results of CC-RRT in dynamic
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