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MULTI ROBOTS TASK ALLOCATION OPTIMIZATION METHOD BASED
ON ENERGY PENALTY

ZHU Liang-heng, "LIANG Li-dong, JIA Wen-you, SU Xue-man
School of Mechanical Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000, China)

Abstract: In order to solve the problem of energy consumption imbalance in task allocation of multi robots, a
genetic algorithm based on energy penalty strategy is proposed to optimize task allocation and task sequence.
Firstly, the mathematical model of task assignment of multi robots is established. Each task is set with different
difficulty coefficients. The total energy consumed by the robot to complete the task is the optimization goal. The
constraints of the safety energy are determined. Then, in each iteration, the energy penalty is performed by
calculating the excess energy consumption of each robot to find the optimal solution of energy balance. The
simulation results show that the energy balance of each robot is effectively improved in the optimization of the
lowest total energy consumption.
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Fig. 4 Number and sequence diagram of tasks performed by

three robots
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Fig. 5 Energy consumption and total energy curve of three

robots
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Table 1 Comparison of operation parameters between three
robot algorithms and basic genetic algorithm

bRifEZE

Rk El E2 E3 JENE

ARSI 220.1 2450 2046  669.7 20.4

BRI 5 BE 174.6  308.1 2181  700.8 68.1

Bm e BRI I NAE L AE R R
TV AREAH B AR I N ZE ST H R B PR T 4.4%,
FrfEZEWIRAD T 70.0%. A ILAE SIHLHIAMY REiL &

GUHAEI) S RE R AR, 1 B AR LS NTHAEIRE
AR XS 4

K 2: 4MNBAESHEMBELR

B 6 9 4 ML NPT AE S BEAESS 7515
PIRER, B 7 A2 ILEE NH FERE R ALE e h 28
K. FsT S HE R WER 2 s,

5

B T 21 2
7 2 7 2
w 1T
q ks 2
\ e B
< 0 L
. 1
o 1
W 5
- 3 g 5 2t S
26 —28\ o z
L E 8§ 15
~F 8
3
0
T
st o a
20 °
o
o 5 M 15 2 2 2 B 4 0
R ) 0 5 1 1 . & B 3}/ 4
Y i N=cY N
(a) ACHIL (b) FEAWAL S

K6 4 Mplas NIATAE S B A 51

Fig. 6 Number and sequence diagram of tasks performed by

four robots
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Fig. 7 Energy consumption and total energy curve of four

robots
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Table 2 Comparison of operation parameters of four robots

and basic genetic algorithm
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Table 3 Comparison of operation parameters between

algorithms in this paper and those in literature for five robots
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