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Fig.1 Fitness comparlson when W =20
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Fig.2 Fitness comparlson when W =50
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Fig.3 The unreasonable task selection of robots
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Fig.4 The distribution of robots and tasks
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Tab.1 The initial parameters of robots

R, RPosX  RPosY L CKPos
1 3 1 30 5,10
2 5 1 20 5,10
3 7 1 40 5,10
4 9 1 20 5,10
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Tab.2 The initial parameters of tasks

T. P 1 1. A, L, L, w TPos

¥

1 1 3 0 0 4 1 10 3,5
2 1 5 0 0 1 20 5,8
31 4 0 0 5 1 30 9,3
4 1 4 0 0 5 1 30 7,5
5 1 3 0 0 3 1 10 8,3
6 1 3 0 0 2 1 20 4,6

BExF e vl g, AR BEA B HLA A\ Z [
(1 36 Rlf B I, ML s AN AESATAT 55 R S R I AL
PLES AR HEAT AL 55 B £ O 1 AR ik i 46 ) 7T 5
PR S R R BT T AT I B A [ A
17 DA P AT 55 18 107 J3E A [R] A5 AN [A) P 47 0L
XA 55 43 R AE 55 3 4. 358 4 ) AT 55
HeE(1.2.3),(1,2.3.4),(1.2.3.4.5),(1.2,
3.4.5.6) 347 4 A5 HilE. O T Bkl A
ROV, 1563 2 ) DB S R B0 L IE A U ek
A9 3 L SRk AT T 0 R I, 18 45 2R
% 3.

R3 HITESHELL

Tab.3 The contrast of task execution time

R,. =4 T=3 T=4 T=5 T=6
Ji 111 179 180 205
EAY 100 180 185 201
ENCR7S 99 168 168 180
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Tab.4 The energy consumption of the original

algorithm

R, WIATERE &

R, E
T=3 T=4 T=5 T=6

15 30. 34 46. 06 46. 20 65. 00
10 27.50 27.46 57.16 57.42

10 35.24 35.24 50. 82 52.90

1
2
3 20 26.92 57.08 57.18 57. 14
4
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Tab.5 The energy consumption of tanagent cotangent

algorithm

R, MfrE

R, E,

T=3 T=4 T=5 T=6
1 15 30. 16 46. 08 46. 08 56.70
2 10 31.56 31. 48 49.24 54.72
3 20 26. 86 57.10 57.12 57.06
4 10 31.32 31.28 58.70 64. 06
HfeE E2 1618 2 461 2913 3 180

x6 ZEEUHEEWREEHERE
Tab.6 The energy consumption of the improved
algorithm

m

R, W75 0

R E,
T=3 T=4 T=5 T=6
1 15 30. 18 48. 10 48.12 57.16
2 10 25.52 25.50 49.16 56.76
3 20 26. 88 53.28 53.30 57.16
4 10 31.28 31.26 49.78 54.50
B E3 1558 2 355 2777 3113
4

R T AT SO R A 22 B AR A P A
SR, 0T 3 IV JRE Bk 1) SRR BE g D C BE A % B
AELA (] A, 48 T e 0 2 A A5 R R T S BL e N 9
RE I DCBCRE . (i HOR W], 2635 0k AT & DR S JE 119
FOR, HARUE 15005 B9S2 vk 5 5 40 1k BE RS HE R
1N RE A [R] 9 A 55 1, AL N AT RE JC vk TE £ i A
o BT 55 )AL, i A S BLAS R Lk E A
SR P O, A AN phe 1 R A () R A TR
o BCH R YN 5 B 4R T A o A B i L
55 9 AT RCR W B B 82 T, PRAIE AR B T FE BRI,
TERN B2 BLAF N ERSE 1% 3005 0 7 Be it i iy
Bk



10 S BN o (S G

2 ) 2018 4

S 3R

(1] ERHE,BFY. T HE R G B OB 10 2 AT
SR BETEE (D], HOM 22 R (T 2% M) L2017 ,38 [6]

(4):51 - 56.
[2] Skwr, X ltE. ZHLEEAAT S B ARTFR O RLT].
e RG24 ,2008,3(2) 1115 - 120. [7]

[3] CHENY, MAO X J,HOU F,et al. Combining re-allo-
cating and re-scheduling for dynamic multi-robot task
allocation [ C] // IEEE Intermational Conference on (8]
Systems, Man,and Cybernetics. Budapest: IEEE,2016 .
000395 —000400.

(4] TEpmk F . TE R ZH AL om0
MG LT]. Wil R 24k (T 52 hR) ,2007,41(2) ¢
272 -277.

[5] MITICHE H, BOUGHACI D, GINI M. Efficient heuris-

tics for a time-extended multi-robot task allocation

problem [ C] // International Conference on New Tech-
nologies of Information & Communication, 2015 1
- 6.

KT G TR XTI, AR BRSNS R 2
LS AR S5 4R [T]. PR Tl K% (A A FH#
BR) ,2013,43(1) ;22 -26.

Mk, = H A4 G, BTl Lae 4
ZHERNES P TTET]. Hlds A ,2006,28(3)
337 -343.

FHIKIC, XK= M, Bl R H. — Rkt i 3h & A F M
PLLT]. 5L TR 5 R, 2007, 43 (36) 208
-211.

LERMAN K, GALSTYAN A. A general methodology
for mathematical analysis of multi-agent systems [ R].
Los Angeles: USC information sciences technical report

ISI-TR -529,2001.

A Multi-robot Cooperative Strategy Based on Improved Fitness Function

ZENG Qingshan, FENG Shanshan

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; This study focused on the fitness-based cooperative strategy and its improvement method. It was

found that the problem of the most matching task could not be decided when the robot had the same fitness

tasks. By adding the distance fitness function related to the robot’s starting and ending position, the robot

could choose the best matching task. At the same time, more realistic Gaussian distribution model was used to

calculate the fitness of the external ability. The simulation results showed that the improved algorithm could not

only achieve the optimal matching, but also be more efficient and energy saving than before.

Key words: fitness; cooperative strategy; multi-robot; heterogeneity; distance fitness



