By # R 5 TR

Science Technology and Engineering

ISSN 1671—1815 §

e 2025 4F 5525 4% o i
CN 11—4688/T %

A2 2005, 25(9) :03739-10

v
T P

DOI:10. 12404/]. issn. 1671-1815. 2402446
SIREC GBSO, BN ATE O AT BURIE OB RE PEAF LG ). BrEoR 5 TR, 2025, 25(9) « 3739-3748.
Zhao Wendan, Yang Xuqing. Inventory optimization of dual channel supply chain under pre warehouse replenishment mode[ J]. Science Tech-

nology and Engineering, 2025, 25(9) . 3739-3748.

BALEAR GTENEAR

HECHREXTNREHNEEFMLL

RS, M E

(VB T3 A TR, Wk 110142)

i % U8R EE SN T T AT R T SR AR R, ATRELT — A R4 5 -
SR -RNEREH-WEF " AR FEEFTRNECA KRR W RE p A AR AT 5L P RAT
Pull/Push R o3 4737 5 3 5, 30 F) A4S B8 RAF 27 S0 R 2, U5 4% A dx SR ALk R By A BE AL o o B A A )
S, BRET,ETPHELT, MECAREX S PR REAEP HEERD80% , Moz &WAH LM 4 ERIEE P #
TV R A 358 SR A K B AR R0 R A

Rk ATEA, WEHEE DL, FEMAH X, Pull/Push Kk, 12 85

WEIES RS TPIS; SCHRbRERY A

Inventory Optimization of Dual Channel Supply Chain under
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(College of Information Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

[ Abstract |

supply chain under stochastic demand was explored. A dual channel supply chain simulation model was established based on the inde-

Taking a three-level, multi product, and dual channel supply chain as an example, the inventory control problem in the

pendent control, information sharing, and pre warehouse replenishment model of “single manufacturer-dual distributor-dual retailer-du-
al customer”. In node enterprises, the Pull/Push strategy was adopted for ordering decisions, and information entropy was used to
measure the uncertainty of nodes. Finally, the whale optimization algorithm was used to adjust the inventory control parameters in the
simulation model. The results show that in the case of interruption, the pre warehouse replenishment mode can increase customer satis-
faction in the interrupted channel by 80% . The whale optimization algorithm can ensure customer satisfaction while controlling total
costs and reducing uncertainty in the supply chain system.

pre warehouse; dual channel supply chain; whale optimization algorithm; Pull/Push strategy; information entropy
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Table 2 Initial model comparison

AE B CS,/% CS,/% TC/JG TRE
Modell 90.17 87.83 6143.69  10.95

1 Model2 90.17 8.62 3088.17 3.14
Model3 90.17 92.36 4835.19 5.95
Modell 83.89 87.86 4119.03  18.74

2 Model2 8.29 7.97 1201.75 6.58
Model3 89.94 92.37 3478.71 3.33
Modell 84.44 92.95 5238.13  15.31

3 Model2 8.23 92.95 2 844.23 6.56
Model3 90.11 92.95 4532.41 7.83
Modell 83.50 86.33 3836.38  19.36

4 Model2 8.82 7.80 759.87 1.17
Model3 90.17 92.75 2757.75 3.33
Modell 83.42 92.95 4748.42  16.21

5 Model2 10.67 92.95 2315.74 6.14
Model3 90.17 92.95 4218.93 7.09
Modell 90.17 89.45 5648.39  13.16

6 Model2 90.17 10.29 2533.64 6.59
Model3 90.17 91.99 4418.52 8.57
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Table 3 Simulation results under interruption conditions

M B CS,/% CS,/% TC/7E TRE
Modell 16.94 75.50 18 876.71  31.69

1 Model2 15.11 0 19 648.53  21.25
Model3 77.98 77.67 25828.12  26.99
Modell 16. 60 75.59 18 841.65  31.58

2 Model2 0 0 1048.69  6.26
Model3 81.30 86.05 3918.97  2.64
Modell 17.58 87.88 26561.92  26.17

3 Model2 0 85.77 2313.15  8.25
Model3 82.11 87.82 9682.42  8.60
Modell 15.72 81.15 5750.18  24.00

4 Model2 0 0 577.91 1.47
Model3 81.35 85.61 2913.50 3.20
Modell 16.24 86. 54 10 010.16  24.38

5 Model2 0 85.77 1742.65  1.77
Model3 83.02 87.83 6805.47  7.49
Modell 17.58 80. 40 16 576.05  29.78

6 Model2 14.38 0 6293.67 18.60
Model3 76.56 82.00 12478.52  21.19
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Table 4 WOA optimization results

HEe  CS/% CS,/ % TC/JT TRE Fitness
1 90.17 92.70 4 407.85 3.63 0.940 0
2 90.11 92.43 3 051.50 1.42 0.9389
3 90.17 92.95 4 065.76 3.81 0.940 9
4 90. 15 92. 66 2 846.65 2.89 0.939 8
5 90.17 92.95 3 677.46 3.90 0.940 9
6 90.17 92.86 3762.94 2.91 0.940 6
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