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摘要 
利用数据设计模糊推理系统分为两个主要内容: 结构辨识和参数优化. 论文首先通过定义隶属度函数和模

糊规则简单地给出了一种初始模糊推理系统结构. 然后, 为了提高基于梯度的学习算法的收敛速度、减少

振荡, 提出了一种产生模糊推理系统的改进梯度下降方法, 并对算法的收敛性和振荡情况进行了系统分析; 
利用这些优化分析结果能够进一步确定在输入变量空间的哪一个区域中模糊规则的密度应该加强, 以及在

哪一个输入变量上用于划分其论域的模糊子集的数目应该增加, 从而获得一个新的更精确的模糊推理系统

结构. 最后将所提出的方法用于解决非线性函数的逼近问题. 
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Abstract
Designing a fuzzy inference system (FIS) from data can be divided into two main 
phases: structure identification and parameter optimization. First, starting from a simple 
initial topology, the membership functions and system rules are defined as specific 
structures. Second, to speed up the convergence of the learning algorithm and lighten 
the oscillation, an improved descent method for FIS generation is developed. 
Furthermore, the convergence and the oscillation of the algorithm are systematically 
analyzed. Third, using the information obtained from the previous phase, it can be 
decided in which region of the input space the density of fuzzy rules should be 
enhanced and for which variable the number of fuzzy sets that used to partition the 
domain must be increased. Consequently, this produces a new and more appropriate 
structure. Finally, the proposed method is applied to the problem of nonlinear function 
approximation.
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