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ROBUST OPTIMIZATION ON CLOSED-LOOP NETWORK OF
MULTI-PRODUCT FOURTH PARTY LOGISTICS UNDER UNCERTAINTY

* .
GUO Hai-feng, LIN Qun
(College of Automation and Electrical Engineering, Shenyang Ligong University, Shenyang 110159, China)

Abstract: One single-period multi-product fourth party logistics closed-loop network location model, which

including the manufactory, the distribution centre,

the consumption area, the collection centre, the

re-manufactory and the landfill, is presented. In the uncertain condition of recovery rate, remanufacturing rate

and renewable rate, the model is solved with the robust optimization method. The objective is to minimize the

total cost. Lingo 10 is to solve the model combining with specific examples. The result verified the robustness

of the model.

Key words: fourth party logistics; robust optimization; interval analysis; on-probabilistic scenarios analysis;

location-routing problem
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Fig.1 Structure diagram of the fourth party closed loop
logistics network
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Table 1 Relevant data of consumption area / initial return

point
L (AR LN Cie Dy,
L (185,65) 75/70 [800,1200]/[700,1250]
L, (125,80) 60/55 [850,1200]/[900,1200]
L (148,85) 48/42 [700,900]/[800,900]
Ly (110,70 80/76 [1100,1300]/[1200,1500]
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Table 2 Combination scenario

it s P 1R B P 2 IR B
1 0.025 0.03
2 0.025 0.04
3 0.04 0.03
4 0.04 0.04
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Table 3 Relevant data of new centralized return center, distribution center and maintenance processing center

I ot G s NN
I (100,40) 25.5 100/110 500/550
L (120,70) 30 120/110 500/540
Iz (165,75) 25 150/135 500/491
Iy (125,90) 20 125/110 500/470
|4 (125,115) 15 80/75 700/700
123 (145,130) 15 75/70 710/700
Vs (160,100) 18 82/80 700/700
Ji (120,100) 30 150/145 400/350
J (150,105 38.8 140/142 400/350
J3 (140,120) 25 150/140 400/350
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Table 4 Relative data of known manufacturers

TR ALY CSP,. (TG/M)
M, (125,130) 100/150
M, (155,125) 120/160
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Table 5 Related data of known waste disposal centers

PR T4 LA RALY N Cre (JT/MH)
K (130,75) 80/90
K> (155,75) 90/105
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Table 6 The distance between the facilities (km)

Bt

o I, L L Iy M, M, 7 123 V3
L L L 2236 65 — — 78.10 76.32 43.01
L, 65 11.18 6021 10 — — 35 53.85 4031
Ly 6580 31.76 19.72 2354 — — 37.80 45.10 19.21
Ly 100 10 5523 25 — — 4743 6946 5831
Ji 20 30 5148 15 3041 43.01 15.81 39.05 40
J, 8201 46.10 33.54 2739 3536 20.62 2693 2550 11.18
J3 89.44 53.85 5148 32.02 18.03 1581 15.81 11.18 28.28
K, 4610 15 35 1581 — — — — —
K, 6519 3536 10 3354 — — — — —
Vi 79.06 4528 56.57 25 15 3162 — — —
v, 100.62 65 5852 4472 20 11.18 — — —
V, 8485 50 2550 3640 46.10 2550 — — —
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Table 7 Comparison of the optimization results between the

robust optimization model and the determined model

0

S Rs (JE) 0 B (Rs = 0",)/O" (%o)
1 350832.5 348729.5 5.99
2 404453.5 402338.2 5.23
3 439674.2 4280462 5.54
4 4932952 490389.7 5.89
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