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Three-stage decision method for production scheduling

under uncertainty

DING Ran, LI Qi-giang, GUO Qing-qiang, LIU Yuan-yuan
(School of Control Science and Engineering, Shan Dong University, Jinan Shandong 250061, China)

Abstract: A novel three-stage decision method considering multiple sorts of uncertainties for production scheduling
is proposed. Firstly, the decision process for production scheduling under uncertainties is analyzed and divided into three
stages, which are basic scheduling, on-line adjusting and recourse. Secondly, the variables are divided into three sorts ac-
cording to the three stages. Then, two kinds of three-stage mathematical models based on scene-analysis and (approximate)
optimal solution are presented, along with the methods for handling variables and solving the problem. These methods for
solving problem by stages constitute the basis of the decision making. To illustrate the process of modeling and decision, a

chemical batch process is considered as an example.
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Fig. 1 Gantt chart of schedule from deterministic model
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Table 1 The products mounts sent to market
no ni n9 ns3 ng ns
d(10,n) 0 0 317.143  307.96 0 0
d(ll,n) 0 0 0 0 1458.471 0
d(12,n) 0 0 0 428.571 0 0
d(13,n) 0 0 0 0 0 2000.0

A2 MAEEEIHA

Table 2  Probability distribution of stochastic variables
ZH 7(9) 7(10) r(11)
MRS U(342,758) U(729,17.0) U (174, 406)
ZH r(12) B11(107?) B24(107%)
MEZR A U(810,1890)  U(0.607,0.727)  U(0.404, 0.484)
2 B32(107°) Baz(107?) B56(1072)
BE% 3G U(0.237,0.297)  U(0.170,0.210)  U(0.151,0.173)
ZH Be5(107%) Br2(107%) B36(107°)
B4 U(0.607,0.707)  U(0.237,0.297)  U(0.151,0.173)
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4

2
Wit :
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1 1

0 1 2 3 4 5
2 B MU A A L AR

Fig. 2 Gantt chart of the result when (3;; taken mean value
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