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Research on exploration strategy in map building of swarm robotics

based on model of division of labor
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( Complex System & Computational Intelligence Laboratory Institute of Computer Science & Technology Taiyuan University of Science & Tech—

nology Taiyuan 030024 China)

Abstract: Inspiring of division labor of the social insect this paper proposed an exploration strategy of mapping in swarm ro—
botics to improve the map building efficiency of swarm robot. When the robot found the paths not visited on vertex position it
would randomly chose an unvisited path to access. If all the paths of the current location had been visited it designed the re—
sponse function of algorithm in terms of the model of division labor and robots selected the next position according to the given
probability. The simulation experiment set up various numbers of vertexes in map and the numbers of robots according to the
evaluation metrics which included total coverage time path repeat coverage time rate of coverage and so on. This paper evalu—
ated and compared the experimental results with random selection algorithm. The results show that the algorithm is efficient.

At last it put forward the further research.
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initialize:

Ve—; 11

L@ 11 L

E—g; 11 E

sum«0; //

state<—recognitionState; //

recognize( nowVertex) ; //

find( tempEdge) ; //

broadcast( update) ; //

begin

visit«—iRecognize( nowVertex) ;

/1

if( visit! =true) { //
iState«—markState;

mark( vertex) ; //

E«—tempMark( edges) ; // E

iState«—mapAdditionState;
V<—mark( vertex) ;
broadcast( mark( vertex) ) ; //
iState«—researchState;
if( find( tempEdge) = =true) { //
road«—find( tempEdge) ;
iState«—moveState; //
sum<«—sum + 1; }
}
while( E! =L) {
iState<—recognitionState; /* i
*/
visit«—iRecognize( nowVertex) ;
if( visit! =true) { //
iState«—markState;
mark( vertex) ; //
E<«—tempMark( otheredges) ; /*
E */
iState«—mapAdditionState;
mat( V L) «—( Mark( vertex) v,v,) ;

E<«—change( v,v,) ; /* E

broadcast( mark( vertex) v,v,);
iState«—researchState;
if( find( tempEdge) = = true) {
road«—find( tempEdge) ;
iState<—moveState; //
sum«—sum + 1; }
Yelse{ //
iState«—mapAdditionState;
Le—v vy 11/

E<—change( v,v,) ; /* E

broadcast( v,v,) ;
iState«—researchState;

if( find( tempEdge) = = true) {
road«—find( tempEdge) ;
iState<—moveState;
sum<«—sum + 1; } else{
iState«—selectState;

lab(t) ;

/ /1ab t
iState<—moveState;
sum<—sum + 1;

}

}

return mat,
end
2
o ( ) mat(V L) (
. nextvertex(
initialize:
checkUk( k) ; /* k
*
checkCk( k) ; /* k



*
countNeighbour( t) ; // t b) = /
countAllUk( t) ; // t
countAlICk(t) ; // t

begin
if( B! =L) {
m«—countNeighbour( t) ;
for(k=0;k <m;k + +) { /*
*

Uk«checkUk( k) ; 4.2

Ck«—checkCk( k) ; o
} .

AllUk«—countAllUk( t) ; //
AllCk<«—countANICk( t) ; //

(1) T(Vy);
weight k =T(V,);
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return nextvertex;

20
} else{
return t; a=0.
} 32
end 100%
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JavaSE Java
1
20 20
1%
( ) / / / i
120 10(2) 14 79.73 5.7
24 i 20( 4) 33 238.69 7.23
30( 6) 55 466. 18 8.48
40(8) 73 1156.71 15.84
0 1 50( 10) 95 1259.99 13.26
o 1 60( 12) 113 1754.33 15.52 100
8 . 70( 14) 134 1985.16 14.81
0 80( 16) 152 2957.85 19.46
90( 18) 171 2 602.96 15.22
0 ° 100( 20) 190 3 624.59 19.07
110( 22) 212 5723.03 27
A 120( 24) 233 4073.49 17.48
1 20
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