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Safe path planning of mobile robot in uneven terrain

HUANG Zhi-qging"t, LI Ding-xin', WANG Qing-wen>

(1. Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China; 2. Beijing Elitenect
Technologies Co., Ltd., Beijing 100085, China)

Abstract: In this paper, a Secure A* (SA*) path planning method based on a dual resolution 2.5D layered raster map
is proposed to solve the problem of safe path planning for mobile robots in uneven terrain. Firstly, a dual-resolution
2.5D hierarchical grid map is designed, which uses the dual-resolution grid to store obstacle information and elevation
information in the environment for saving the storage space of the map. Then, combined with the movement capabilities
of the mobile robot, the elevation information in the environment is converted into a constraint factor. And considering
the size of the mobile robot, the distance between the mobile robot and the target point is taken as an adaptive factor,
and the cost function of the A* algorithm is introduced to ensure that the path of the mobile robot in uneven terrain
conforms to its motion ability. Finally, the results of the simulation experiment show that compared with the traditional
A* algorithm under the 3D raster map, this scheme can reduce the map storage space by 53.8 % and the path elevation
standard deviation by 63.9 %, which can effectively ensure that the robot is able to be safe in uneven ground.
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X1 GetHeightMapPoint.

input: Pr(xs,yys), Pn(@n, Yn);

output: Ng.

1) function
Po(%n,yn))

2) if Pr(xy,yr) = Pag(ar, Yar) &Pn(@n, yn) =
Pys(zar, yar) then

3)  Ni + GetSurroundPoint(Py(z s, yy))

4) My, + GetSurroundPoint(Pys(zar, yar))

5)  return MappingRelation (N, M},)

6) endif

7 if Pr(wy,yr) = Pap(Tap, Yar ) & Pr(Tn, Yn) #
Pys(xar, yar) then

8) Ny, < GetSurroundPoint(Py(z s, yy))

9) My, + GetSurroundPoint( Py, (Tan, Yan))

10)  return MappingRelation(Ny,, M)

11) endif

12) end function

13) function GetSurroundPoint( P(z, y))

14) fori=ax—1—>2x+1do

15) forj=y—1—y+1do

GetHeightMapPoint (P (zf,yy),

16) if IsCanreach(i, j) then
17) return N},

18) end if

19) end for

20) end for

21) end function

22) function MappingRelation (N, My,)

23) fort=1—i=kdo

24)  Nili] = Myld]

25) return [V,

26) end for

27) end function
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AR
&3%2 SortSurroundPoint.
input: Ng;
output: Ng.
1) function SortSurroundPoint N,
2)  JudgmentPriority (Ny)
3) fori=1—i=kdo
4) if Ni[i] € n, & Ngi]. 0; € 6, then

5) ne < Ngli]

6) Delete( Ny [i])

7) if Ni.[i]. 6; € 0,,, then

8) np < (Ng[i]. 0; — Omin)
9) end if

10) end if

11) end for

12)  Sort(n.)

13)  Sort(ny)

14) Ny «+ Splice(n., np)

15) end function

16) function JudgmentPriority /Ny
17) fori=1—i=kdo

18) if Ni[i]. 0; < Opmin then

19) N[i]. 0; € 6,

20) end if

21) if Ni[i]. 0; = Omax then
22) Ny[i]. 0; € O,

23) Delete( N [i])

24) else

25) Nylil. 0; € 0,,

26) end if

27) end for

28) return Ny

29) end function
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