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Outline
 AbstractIntroductionDescription of complex fuzzy job shopproblem with
 parallel machinesAdaptive network fuzzy inference systemThe ANFIS-based scheduling rule Simulation tests and analysiConclusion
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Abstract
 Complex job shop scheduling problems are mostly NP-hard. When some knowledge is imprecise, e.g., the processing times are denoted by fuzzy numbers, the fuzzy scheduling problems need new methods to be handled. ANFIS has some characteristics of self- learning, the nonlinear mapping and the form of if-then fuzzy rules. So this paper adopts ANFIS to combine the heuristic rules nonlinearly and takes the ANFIS as an adaptive scheduling rule to sort jobs. This is the first attempt to apply ANFIS in fuzzy job shop scheduling problems with parallel machines. The simulation tests show the feasibility of this method and it performs better than the heuristic rules.
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Introduction
 Job shop scheduling problems with parallel machines have always been a front research direction in industry engineering and academic field, and a lot of algorithms have been presented in literatures up to now.
 For large scale job shop scheduling problems, the heuristic dispatching rules, such as SPT and EDD, are usually used because of its simplicity and high efficiency. But since these dispatching rules only aim at single objective, they should be combined when facing multi-objective

Page 5
						

Introduction
 In this paper, the scheduling problem description and ANFIS are introduced in section 2 and 3 respectively. In section 4, we will propose how to apply ANFIS in the problem. The simulation tests are demonstrated in section 5 and at last section 6 gives concluding remarks.
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Description of complex fuzzy job shopproblem with parallel machines
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Adaptive network fuzzy inference system
 ANFIS is a class of adaptive networks that act as a fundamental framework for adaptive fuzzy inference systems. Generally, it is a multilayer feed-forward adaptive network where each node performs a particular node function on incoming signals. It is characterized with a set of parameters pertaining to the nodes. The parameter set of ANFIS is the union of the parameter sets associated to each adaptive node. To achieve a desired input-output mapping, these parameters are updated according to given training data and a recursive least square (RLS)-based learning procedure is used.
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The ANFIS-based scheduling rule
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Simulation tests and analysis
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Simulation tests and analysis
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Simulation tests and analysis
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Conclusion
 heuristic rules to optimize the multi-objective in fuzzy job shop scheduling problems with parallel machines. This research extends the applying scope of ANFIS and also presents a new method of scheduling rule distraction in the scheduling problems. Furthermore, the ANFIS adaptive rule can handle fuzzy information in uncertain environment. In future works, how to modify the ANFIS structure to make it more suitable for the scheduling problems is interesting for us. And adding other special properties of operations and scheduling environment into the inputs of ANFIS is preferred to increasing the performance of the ANFIS-based scheduling rule.
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