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Abstract :

Mobile robots use an environment map of its workspace to complete the surveillance

task. However grid-based maps that are commonly used map format for mobile robot navigation

use a large size of memory for accurate representation of environment. In this reason,

grid—-based maps are not suitable for path planning of mobile robots using embedded board. In

this paper, we present the path planning algorithm that produce a secure path rapidly. The

proposed approach utilizes a hybrid map that uses less memory than grid map and has same

efficiency of a topological map. Experimental results show that the fast path planning uses only

1.5% of the time that a grid map based path planning requires. And the results show a secure

path for mobile robot.
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Fig. 1 ReB-Map and Grid Map
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(a) Visual representation of ReB-Map
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(b) Data structure of RcB-Map
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Fig. 2 Implementation of RcB-Map
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Fig. 3 An example of adjacent nodes

7] wiEe] A @9le] HF ag= A= u3
A2 W 2E g AHgate] Aol xdol 7hssitt
a9 2(a)ol A= ReB-Mape] AHE #+%E o] &
st AlZbH o xdst Aotk A FEeA
RcB-Map2 1% 2(b)¢} #eo] Zdi= Ao A8
TEE At At olE He wREE AREZ w

AAE A8 AEE Fxolth shiel wE(DE

el ool ALY 94 Ans mool AAg
el AR 2En QR ws(A)e JRE 7
A3 gtk AksHe solug= A% ReB-Mape
7]

o EEgrA Axs g Zrh du EEE
A ARA = F@atur e gl 7=
AR FA3A 9 ReB-Mapel A= AH4E S sy
o] g XNHeu Y A FE ARE 5%
ate] ael= Ao FEd xdHS Akl 3l

1

[ox

t}. w3 ACP(Adjacent Center Point)E AR&3}o]
L= AZE e == 7t ol AR A

o Abg3tth ACPE 4% A= Aol A

Iv. 42 MM
RcB-Mapol A& w2 7

(Adjacent Center Point) /N3-S =3l ACP
=

£ st F wmel FA4E usn
)

(1
node : B(B,“ B_'gl'/B;rZ’By2) (2)
A . +B
ACP(:c,y):(B,l, "’12 -‘”) (3)
B, +4
ACP(z,y):( rE ) (4)

e EE A2 ART W 24 F Ak 1



104 Zetd 2R9| Hu[AoME

e A B ®EJ A9E QNT UG ek
© A B 4 (D3 % 22 W 1
Y 33 ol A2 AMT wSol ACPE F4

Goz TAE F du. A$2 ARD F s

Y

O

RcB—Mapl Rl Ol—r Eu}g 230

Aol Fhstt.
daglF 1. HAG A2 A
Algorithm 1. Shotest Path Search

1  Require : G(V, E), Start node, Goal node

2 for each node v in V do

3 distance[v] = cost[start][v];

4 path[v] = start;

5 found[v] = 03

6 end for

7  found[start] = 1;  // A1F=E WE #EA

8 distance[start] = 0; // A& > A ==

9  for each node v in V do

10 u = Choice();

11 found[ul = 1; // WEF ==

12 for each node w in V do

13 if (found[w] == 0)

14 if(distance[u]+ cost[ul [w]< distance[w])

15 distance [w]=distance[u]+ cost[u][w];

16 pathlw] = w // AfFx= A%

17 end if

18 end if

19 end for

20 end for
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(a) Path of ReB-Map
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(b) Path of Wavefront
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Fig. 6 Results of Path Planning

Hol glo] teket aelz g duEE
g Ak B ERollAE THZolA Hu

TAE E7198 ®ol AF8-F+= Dijkstra &L

4 & ooy

R ARSR: Re-Map AHE5to] o

N = ox i

o o o
N
o o mx
>,
N
At
oy
oN.
tlo
R iz
1%
o m[o
ok
pos
)
5]
o o
o
S

5t 1% 4(a)9 A% 34HS& ReB-Mapl

N

9 M 25 20145 43 105

[]

(a) ReB-Map®] A=
(a) Path of RecB-Map

7

(b) Wavefront®] A=
(b) Path of Wavefront

ag. 7. AR A3 Ax
Fig. 7. Results of Path Planning
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