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Abstract With the wide application of unmanned aerial vehicle(UAV) , it is important to improve the capacity of auto-
matic navigation, Navigation for UAV is the algorithm that can automatically find out the obstacle-free, smoothing path
from start position to target position, Most current navigation algorithms for UAV still have shortcomings including low
convergence speed, large memory cost, fixed navigation step setting and smoothing challenges, MB-RRT"* algorithm was
proposed in this paper which has three outstanding strategies for UAV, Lazy sampling was adopted to improve conver-
gence speed and achieve less memory cost. Self-adaptive step length algorithm was applied to solve navigation limitation
near obstacles and improve initial solutions’ quality and speed. Down sampling and curve fitting were introduced to im-~

prove the convergence rate of the algorithm and the smoothness of the final path. Finally abundant simulations were car-

ried out to testify the high performances of MB-RRT* compared with RRT* and BRRT*.
Keywords RRT,UAV,Navigation planning,Convergence speed, Lazy sampling
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Hix1 RRT (rear »Xpa)
L VX s E«< @3 T (V,E);i <0
2. while i << N do
3. Xpana<+Sample(i)
4. Xpearest < NearestNode(x,,,q» T)
5. KpeweSteer (Xnearest s Xrand)
6. if CollisionCheck(Xpearest s Xpew) then
7. T<InsertNode(Xpey,)
8 Knear<—NearNodes (X, » T)
9 Kparent <~ChooseBestParent( X ew » Xnear s T)
10. OptimizeVertices(Xparen: s Xnew s 1)
11. endif
12. end while
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B2 B TR E True, B NiR A False,
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1' x’ = xneﬂmst
2. for all %, € Xpear dO
3. if CollisionCheck(Xpeqr s Xpew) then

4 "= c(xytart » Xnear ) Xpear s Xnew)
5 if ¢'<<c(Xpew) then

6. X' = Xpear

7 e Xpew ) =c'

8 end if

9. endif
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10. end for

11. return x’
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#:% 3 OptimizeVertices(Lppem » Xoear s T)
1. for all Xpeu € Xnear NOt Xpprene dO
2. if CollisionCheck(Xpenr » Xnew) and € Xgtart » Xnew ) T € Xnew » Xpear ) <<

¢(Xpear) then
3 X, «Parent(x,.,,)
4 T<DeleteEdge(x;, s Xpeqr )
5. T <« AddEdge(Xpew s Xpear)
6. end if
7. end for
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3. while i <U N do
4, Xpna<Sample(i)

Xpearest < INearestNode(xnq » Ta)

xneWGSteer( Knearest * Xrand )
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7. if CollisionCheck (X earest » Xpew) then
8
9

T,<InsertNode( Xy )
Krnear+-NearNodes( Xpew » Ta)
10. Xparent <~ ChooseBestParent( X, s Xnear» Ta)
11. OptimizeVertices{ Xparent + Knew » Ta)
12. Xmid < NearestNode( X, ew » Th)
13. 8 «~Connect( X ey s Xmid » w
14. if 8'<Bye then
15. E)bm = 6’
16. end if
17. end if
18. SwapTrees(T,,Ty)
19. end while
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1. =0o0
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4, end if

5. return 0
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3. while i<CN do
4. Xppg<Sample(i)

Xnearest < INearestNode(X g s Ta)

Knew < Steer( Xnearest s Xrand )
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7. i cpearst T CCXpearest » Xnew) ) >Bpest then
8
9

Continue

end if
10. if CollisionCheck(Xeares » Xpew) then
11. Ta<InsertNode(Xpey ) .
12. Xnear<NearNodes( X, » Ta)
13. Kparent < ChooseBestParent (Xpew » Xnear s Ta)
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17. if 8'<TBpest then
18. Bbes =0’

19. end if
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&3% 7 DownSample(f,,)
1. span=2
2. for span<TBjy. size() do
3. flag=false

4, i=0

5. for span+ i <0j.. size() do
6 i=i+ 1

7 if CollisionCheck(Bpeq [1]s0pes Li+ span]) then
8 =1

9 for t<< span do

10. t=t+1

il BOpess- erase(i+1)
12 end for

18, flag= true

14. end if

15. end for

16. if flag==false then

17 span=span-+ 1

18. end if

19. end for

20. return e
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