Fuzzy multi-objective production planning models-an example of a domestic network equipment

manufacturing supply chain (II)
multi-objective production planning, genetic algorithm Nowadays, due to the drastic competition in a global business environment, products are renovated quickly and their life cycles are shorter than before. To prepare an effective production plan is the most crucial decision problem for a production manager. In fact, production planning is essentially a complicated multiple objective decision making (MODM). The information required in the decision process usually involves uncertain, vague or imprecise data. In the literature, the MODM is applied to some aspects, including planning and design. It aims at achieving the best levels of relevant objectives simultaneously subject to some constraints, and getting a set of efficient solutions (i.e., non-inferior solutions). In the last year, this study focused on solving fuzzy two-level production planning models by using Sakawa’s method to obtain the maximized satisfaction level. In this year, however, we will revise Sakawa’s method, propose a genetic algorithm, and then compare the performance of the two methods in solving fuzzy multi-level multi-objective production planning models. In the past, most related researches were concentrated on multiple objectives (e.g., maximization of profit, minimization of cost, minimization of change rate of workforce level, and maximization of service level) set only by the manufacturers. The interdependent relationship between a wholesaler (or a retailer or a customer) and a manufacturer as well as that between a manufacturer and a supplier had been rarely discussed. This study will consider these relationships in terms of a manufacturer’s fuzzy production planning to incorporate its upstream and downstream members’ objectives and constraints into the manufacturer’s production planning decision process so that the benefits of all members in the supply chain can be attained. In this study, the results of the first year’s research will be described at first and then several fuzzy multi-level multi-objective functions and their related constraints will be built. Next, for a multi-level supply chain, we will revise Sakawa’s method, and propose an efficient genetic algorithm, and analyze the performance of the two proposed methods through conducting an experimental design. Finally, the proposed genetic algorithm will be applied to a well-known Taiwanese network equipment manufacturing supply chain. The conclusions drawn from this case study will be referred by practitioners.

This study can be divided into the following six parts:

1. Review the related literature.

2. Describe the research problem.

3. Build fuzzy multi-level multi-objective production planning functions and their related constraints.

4. Introduce Sakawa’s method and existing approaches for solving fuzzy multi-level multi-objective planning models and explain the reason why Sakawa’s method will be revised.

5. Develop an efficient genetic algorithm and a revised Sakawa’s method, design an experiment, and compare the performance of the two proposed methods.

6. Study a practical case of a well-known Taiwanese network equipment manufacturing supply chain.
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