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Humanoid exploration method for for mation multi-robot sysems
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(School of Eectromechanical Engineering, Xidian University, Xi' an 710071, China. Correspondent: L1 Tuartjie,
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Abgtract : Imitating the human’ s exploring process under an uncertain environment, sx rules of the humanoid
explorting method of the multi-robot systems, the boundary rule, formation control rule, target-attracting rule,
repetition-searching rule, path status rule and expansion-exploring rule, are presented to realize the target- searching
misson of multiple robots. Based on the necessity of multi-robot cooperating and exploring with great eficiency, the
robot’ s motion is controlled by the rule’ s fithess, which guarantees that multiple robots accomplish the multiple
target-exploring misson together following their optimal paths. The optimal path planning for multiple robots is
solved under global uncertain environment. Smulation results show the feashility of the humanoid explorting method,
and its every rule can be effective to control the multiple robots to explore the uncertain environment.

Key words: Multi-robot ; Uncertain environment ; Multi-target exploring; Formation control ; Humanoid exploration
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3.1.1 3.1.3
1 n G
: G=[G, ,G, ,G]' =
E 2 ( E i G ]
). 4,9,11,14,15,17
18 . Bx(m- Mig2)| ,j=1,2, ,8. (15)
2
ke (1) ki (2) k2 (3) - 1(4) ka (5) L Gn _
ke (6) ks (7) ki (8) S1(9) - 1(10) m B
ka (11) k1(12) ka2 (13) - 1(14) ka (15) 3.1.4
k2 (16) - 1(17) ks (18) k2 (19) ks (20) n RP
N B PR =[RP.:, ,RPi, ,RPa]", (16)
B=[Bi, ,Bi, ,Ba], (7) s i ( ) aa
i B, i ,aa S,bb .
Bi = [Bu,B2, ,Bi,Bi], (8) Sy 82 b ’
Bj = 0xmin I. (9) RPi =A X cc, (17)
0 ,min | i A
j 3.1.5
3.1.2
n R ; ;
R=[R, ,R, ,Ru]. (10) n L
Ri =5,R =R +9,R = R.1 +9. (11) L =1[Li, ,Li, ,La]", (18)
i
, R €50 , Li = [La, ,Lj, ,Lwsl,j=1,2, ,8,(19
R = max(R) +9; (12) 01, Migx2-1) = 0;
R > 50, Ly = Oz, Migxe-1) = 1; (20)
R = max(R) +int((50 - max(R))/2) , (13) 03, Migxa-1) = 3;
int , n 0, Migx2-1) = ks, ks ,vw ,W Z j.
= 0: 9%, 0s
F=[FR, ,FR, ,FR]". (14)
I 3.1.6
, Imin max 8 n EP
Ay EP = [EP., ,EPi, ,EP.]", (21)
(0 1
) A2 EPi = [ EPu, ,EP;, ,EPs],j =1,2, ,8.
(0 1 ), (22
(14) Fi 3 vali ,val2, ,val K i j
Fi. , d( Kq) , d K,e K
3
A1 =0 A =1
Fi
' = Inin F'= loax lmin < I < lmax I = lmin P = lmex lmin < 1< Imax
A2 =0 val 1 0 val2 vals 0 vale
Az =1 val3 valg vals val7 0 valg
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