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Storage Location Assignment Optimization Method Based on Elite Multi-strategy

ZHANG Guijun  YAO Jun ZHOU Xiac-gen WANG Wen
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract To address the problem of storage location assignment in the intelligent stereoscopic warehouse,a storage lo-
cation assignment optimization method using elite multi-strategy was proposed. Firstly, by considering the factors of the
weight, the frequency and time of import and export of goods, the storage location assignment optimization model was
constructed based on the principle of low gravity center of goods shelf, high frequency of import and export and close
distance between goods and import and export, Then,an elite multi-strategy-based differential evolution algorithm was
designed to solve the constructed model, In this approach, the information of some elite individuals is extracted to guide
the mutation and the mutation strategies for different search stages are selected according to the variation of the crow-
ding degree of the elite individuals, Thus, the individuals with high quality are generated and the convergence speed is
improved. Finally,the performance of the proposed algorithm was verified over ten classical benchmark functions, and

the optimum storage location assignment scheme of the finished product warehouse of a company was obtained by the
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proposed method,
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Fig. 1 Schematic diagram of the intelligent factory warehouse system
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Fig. 2 Schematic diagram of storage location assignment
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Table 2 Function evaluations and success rate

) SaDE JADE CoDE EDE
B FEs SR FEs SR FEs SR FEs SR
I 20297 1. 00 23557 1. 00 40155 1. 00 13810 1. 00
I 18410 1. 00 21600 1.00 36270 1. 00 12190 1. 00
F3 24368 1. 00 35787 1.00 56421 1. 00 19580 1. 00
Fy 10993 1. 00 13377 1. 00 22362 1. 00 7800 1. 00
Fs 21117 1. 00 27007 1. 00 41286 1. 00 14790 1. 00
Fs 21740 0.73 17581 0.83 43878 1. 00 10700 1. 00
Fr 71833 1. 00 113058 1.00 172776 1.00 83210 1. 00
Fs 36050 1. 00 37098 1. 00 59982 1. 00 21327 1. 00
Fy 30453 0.93 23242 1.00 56826 1. 00 19320 1. 00
Fio 62508 0.93 64025 1. 00 130409 0.97 73121 1. 00
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Table 3 Mean value and standard deviation of the optimal results of the given algorithms

. SaDE JADE CoDE EDE
L Mean Error(Std Dev) Mean Error (Std Dev) Mean Error (Std Dev) Mean Error (Std Dev)
I 1. 29E—23(3. 07E—23) + 3. 01E—20(8. 74E—20) + 2.16E—10(1. 73E—10) + 2.47E—37(3. 16E—37)
F2 6. 59E—25(8. 39E—25) + 1. 16E—21(1. 59E—21) + 2.83E—11(2. 61E—1D) + 7.46E—41(9. 24E—41)
F3 8. 70E—16(5. 17E—16) + 3. 11IE—10(3. 36E—10) + 3. 86E—06(1. 32E—06) + 8.97E—20(1.76E—19)
Fy 0. 00E+00(0. 00E+00)~ 0. 00E+00(0. 00E+00)~ 1. 30E—14(1. 13E—14) + 0. 00E+00(0. 00E+00)
Fs 8. 85E—23(4. 35E—22) + 1. 83E—18(6. 07TE—18)+ 4. 04E—10(3. 04E—10) + 6.88E—37(1. 23E—36)
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Fig. 4 The entity of intelligent tiered warehouse facility
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Table 4 List of goods before being optimized

fEGH  HEP;  EEG | BEGH HEP;  EEG

1,D 0.01 54 (3,5) 0. 03 65
1,2 0.02 76 (3.6) 0.03 0
1,3 0.04 88 3,7 0.01 21
1,4 0.02 87 “4.D 0. 06 83
(1,5 0.03 16 4,2) 0. 04 90
(1,6) 0.02 15 (4,3) 0.03 64
a,m 0. 06 24 4,4 0.03 21
@, 0.02 11 (4,5) 0.05 0
2,2 0.01 0 (4,6) 0. 06 55
2,3 0.03 28 4.7 0.04 43
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Table 5 Results comparison of optimization algorithms

Hix FAE  RAME FHE FRERZE Sig
SaDE 1283.42  1259.43 1271.82 11. 68 +
JADE 1284.32  1263.26  1273.27 8.73 f
CoDE 1321.59  1281.53  1296. 14 17. 86 |
GL-25 1343.65  1279.41  1305.92 17.97 +
EDE 1259.85  1251.97  1255.45 3. 46
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