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Abstract: Objective: Verify the feasibility of the task scheduling

and algorithm test platform of the materials transportation robots
system based on the actual order data. Methods: This paper dis-
cusses the design of simulation experiment through the independ-
ently developed platform., focusing on the typical scenarios of
pharmaceutical logistics. Aiming at the logistics scenario of task
allocation strategy of multi robot with task classification, the
Memory Elite Population based Catastrophe Adaptive Large
Neighborhood Search (MEPCALNS) algorithm is designed. Re-
sults; Compared with ALNS algorithm, the efficiency of MEP-
CALNS algorithm is increased by 3.16% on average. Conclusion:
By means of algorithm optimization research and simulation oper-
ation comparison of various scenarios. The value of the platform
in algorithm verification is proved, which shows the effectiveness
of MEPCALNS algorithm in typical scenarios.
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System framework of simulation platform
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Figure 2 Simulation of picking process
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Table 2 Experimental parameter settings
i) 1 45, 2 %K MEPCALNS &%
A WEE i BAEfH 2R BE
6 P 2 11 Termination 6 000 P comince 0.9
AT BT R 4 R0 30 IR ] {H 30
BLES A28 B o, 2 m/s* i DE R RLAR 200 a=0.01
HLEF N B BOHE 3L o, 1 m/s? WEBHRE o 0.1 RR, «=0.05
BEAS T AT 1Y Ak B[R] 20 s AL TR R 0 70 a=0.10
LS N THBE DT BB B ] T i, 5s PRPT 4 & 19 fiy AR 0.88 p=0.01
HLAF A e e 90y i ] T = Is HEZ WM P P mistake 0.005 RRESPT; £=0.03
A WA A2 1 S PR AR B 1m HF185r 010240304 10,7.3,1 £=0.05
*x3 HOIHZE
Table 3 Example settings
B 5 TT EALAE iy P LA IWHRATEA LR B A BLES AN
RANDI-1 {10,10} {6,6,6,2,4,4}) 0.3 80 6
RANDI1-2 {10,10} {6,9,6,2,4,4} 0.3 80 6
RANDI1-3 {10,10} {8,9,5,2,4,4} 0.3 80 6
RANDI1-4 {10,10} {10.9,5,2,4,4} 0.3 80 6
RANDI1-5 {10,10} {10,12,5,2,4,4} 0.3 80 6
RAND2-1 {15,15.15} {6,6,6,2,4,4}) 0.3 180 6
RAND2-2 {15,15,15} {6,9,6,2,4,4} 0.3 180 6
RAND2-3 {15,15,15} {8,9,5,2,4,4} 0.3 180 6
RAND2-4 {15,15,15} {10,9,5,2,4,4} 0.3 180 6
RAND2-5 {15,15,15} {10,12,5,2,4,4} 0.3 180 6
RAND3-1 {20,20,20,20} {6,6,6,2,4,4} 0.3 320 6
RAND3-2 {20,20,20,20} {6,9,6,2,4,4} 0.3 320 6
RAND3-3 {20,20,20,20} {8,9,5,2,4,4} 0.3 320 6
RAND3-4 {20,20,20,20} {10,9,5,2,4,4} 0.3 320 6
RAND3-5 {20,20,20,20}) {10,12,5,2,4,4} 0.3 320 6
4 HEBARMRRER
Table 4 Experimental results of algorithm effectiveness
IR 18 L ALNS MEPCALNS
=X R LB
Fitness Gap/ % Fitness Gap/ % Dev/ % Fitness Gap/ % Dev/ %
RANDI1-1 1 336.50 1 596.94 19.49 1 520.62 13.78 5.71 1472.29 10.16 9.33
RANDI1-2 1 425.00 1706.77 19.77 1 607.26 12.79 6.98 1572.14 10.33 9.45
RANDI1-3 1 447.66 1725.25 19.18 1631.46 12.70 6.48 1 586.25 9.57 9.60
RANDI1-4 1 557.00 1 867.79 19.96 1775.79 14.05 5.91 1729.68 11.09 8.87
RANDI1-5 1573.83 1 847.92 17.42 1779.21 13.05 4.37 1 745.72 10.92 6.49
RAND2-1 3 128.16 3 809.04 21.77 3 594.13 14.90 6.87 3 445.74 10.15 11.61
RAND2-2 3 248.83 3 741.70 15.17 3 659.86 12.65 2.52 3 586.60 10.40 4.77
RAND2-3 3 302.50 3 798.51 15.02 3 658.60 10.78 4.24 3 583.53 8.51 6.51
RAND2-4 3 579.83 4127.97 15.31 3 958.60 10.58 4.73 3 890.73 8.68 6.63
RAND2-5 3 647.83 4 184.54 14.71 4 089.31 12.10 2.61 4 034.41 10.60 4.12
RAND3-1 5 428.66 7 095.28 30.70 6 837.14 25.95 4.76 6 587.93 21.35 9.35
RAND3-2 5 748.66 6 985.01 21.51 6 769.25 17.75 3.75 6 514.47 13.32 8.19
RAND3-3 5 979.50 7 229.84 20.91 6 979.94 16.73 4.18 6 665.03 11.46 9.45
RAND3-4 6 392.83 7 568.91 18.40 7 465.35 16.78 1.62 7 223.89 13.00 5.40
RAND3-5 6 598.83 7 908.03 19.84 7 514.78 13.88 5.96 7 359.06 11.52 8.32

T LB 3RoR MY E 5 s Fitness 327 fif 0 16 I BE (ViR K 58 T2 ) s Gap 27 3 B B2 AR T B 5 8 77 23 LU AR 22 5 Dev 327 R 3 B0
i Gap 55 &AL Gap 1922 {H
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