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Studies of Autonomous Decentralized Manufacturing System
(1 st Report, Optimization of Single-Period Production Planning Problem
by Noncooperative Game)
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In this paper, a method for the decentralization of multi-stage manufacturing systems is
proposed under the noncooperative game. Necessary optimality conditions and Nash equilibrium
solution as optimal production plan are derived for single-period production planning problem of
autonomous decentralized manufactuing systems that consists of multistages. Numerical examples
are solved to examine the validity of the proposed approach.
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Fig. 3 3-stage job-shop type manufacturing system
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Table 1 Basic data for the numerical example of 3-stage job-shop type manufacturing system

Product

P11 Pz P21 Paa Py Pay

Demand(d;;)

Initial Inventory(y?j)
Target Production Time(X;;)
Target Inventory Level(Y;;)

Unit Production Amount(p;;) (pc/h)

305 326 239 103 100 197
30 22 15 24 16 125
0 25 10 10 5 12
168 158 160 175 185 156
12 15 11 8 5 10

Table 2 Optimal production plan (Nash equilibrium solution)

Product Pu

P12 Poy Pao Pa3 P

Production Time(z};) (h) | 168.19 157.76 160.00 175.88 185.28 156.00

Inventory(y};) (pc) | 12.06 1529 11.00 8.37 518  10.24
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