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Multi Objective Optimization Model for Collaborative Multi—Echelon Inventory

Control in Supply Chain
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Abstract
does not suffice to raise the total performance of a supply chain. In this paper, we propose an optimization model in

The use of single objective model in which only the cost is considered in multi-echelon inventory systems

which the cost, elapsing time and the demand satisfaction rate are considered in a combined way. For the case where
the capacity and supply are limited under the condition of multi classes, random demand and complex link relationships,
a two-level solution algorithm is presented. This algorithm enables us to find out the optimal strategy of sites and at
the same time deal with the logistic structure using a evolutionary multi objective optimization method and simulation
approach. Numerical examples were designed to demonstrate the validity of the algorithm, and the results show that the
multi objective optimization model can significantly improve the total performance of supply chains.
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Table 1 The basic parameters of production environment

& . B i) VEFEfE )
B Tw e Tww 15w a1 a(L2) a1 a2 P/t P2/t Vik

S8 1, 2 2 2 0.758 0.365 0.371 0.552 260 315 5300
2, 2 1 2 0.565 0.248 710 17900

2, 2 1 2 0.565 0.248 710 17900

12 1, 2 2 2 1 0.989 1.023 1.105 0882 550 610 21800
2, 1 2 2 1 1.216 0.827 850 675 11000

% 13 2 2 2 2 1.560 1.273 1.198 0.791 1225 1890 76000
w422 1 3 0.756 0.879 0.846 0.783 270 550 18900
24 2 2 1 3 0.852 0.568 0.793 0.609 760 890 22000

I3 H 15 1 1 2 3 1 I(v1) 9800
25 2 2 2 3 1 1 1 1 I(v1) I(v2) 11000

35 2 2 2 3 1 1 1 1 I(v1) I(v2) 9600

R 2P AREER A H BRI P A SR LA 4 R LU

Table 2 Comparisons between the two models through inventory control strategy

11 21 1z 292 13 14 24 15 25 35 minTC minTT maxTP z(x)
i bR (17,79) (17,63) (89,96) (92,266) (84,216) (103,325)(46,97) (163,556) (321,491) (132,679) . o 169 0527  0.003
TLIH (22,32) (122,296)95,168) (129,1895)(197,208)(62,134) (403,577) (87,524) ’ ’ ’
i H bR (81,57) (92,153)(55,106) (102,199)(865,2032)(22,45) (242,794)565,1158)(701,1341)331,896) ., - 120 0.9 0.071
HAR (42,65) (59,92) (61,127) (905,1864)(98,157) (261,649) (320,672) (89,652) ' ’ ’
Pareto  (20,72) (65,110)62,158) (96,187) (791,1926)(35,121) (198,361)(438,1805)645,1298(412,1159), ., ¢ 129 0815 0.076
set[1] (43,119) (78,187) (62,131) (523,1097)(97,163) (312,549) (349,803) (78,161) ’ ’ ’
Pareto  (22,51) (78,113)79,96) (76,156) (892,2105)(9,91)  (182,732)(349,1186)562,901) (526,871) ,oc v 114 0923  0.087
set[2] (56,94) (72,109) (71,96) (414,930) (28,62) (289,417) (231,617) (91,279) ’ ’ ’
Pareto  (32,98) (82,94) (90,171) (91,182) (542,981) (17,52) (278,618(197,509) (258,593) (289,1530),,, ,, 107 0916  0.105
set[3] (29,87) (86,197) (79,129) (627,876) (81,177) (98,382) (98,371) (82,326) ' '
Pareto  (41,76) (70,97) (76,106) (182,271Y782,1276)(11,72) (90,892) (561,1283)623,1603)(522,892) ;o 102 0.876  0.134
set[4] (57,79) (65,97) (102,191)879,1910)(19,56) (169,545) (359,1129)95,231) ' ' '
Pareto  (32,96) (62,129]89,159) (89,108) (811,896) (26,132) (415,125)874,792) (725,1420)(538,907) , - o oo 0892 0136
set[5] (41,103) (38,76) (91,178) (517,1022)(63,181) (427,659) (521,1031)79,197) ' ' '
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