
Abstract:Aiming to solve the problems of long training time,low precision in procesing complex problem, and a
local minimum in single neural networks,a multi-module cooperative neural network(MMCNN) was proposed. Its
structure has hierarchical character. Sample data was first detached by the fuzzy clustering method, and then the
neural network was partitioned into several sub-nets based on the clustering results. The linking weights were elici-
ed by solving equations. For a given input data,some multi-modules were selected to deal with it. The approxima-
ing performance was improved by combining divide-and-conquer and learning ensemble strategies. A sub-net selec-
tion method was designed based on distance measurements. Simulation results demonstrate that a multi-module co-
operative neural network can heighten approximating abilityeffctively for complicated problems,and the training
ime is faster than in a single back-propagation neural network.
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法.1991年,Jacobs提出了模块化神经网络的概

念.2001年,Pedryoz系统阐述了模块化神经网络

的思想,并指出聚类技术是模块划分的一种有效方

法.2005年,Darter等人将模块化神经网络用于车

辆控制,整个网络分成了120个模块".此后,许多

学者对模块化神经网络的设计问题进行了研究,如

2007年,Santos提出了一种基于信息熵聚类的模块

划分方法;2009年,Park 将条件模糊聚类用于

R B F网络模块划分,实现了高维问题的降维处

理9.

生物医学和解剖学等学科的研究表明,生物神

经网络具有模块化和层次化的特性".借助此特

性,人们开始从生物学的角度构建模块化神经网络,

其实质是将整个神经网络按照某一规则划分为若干

模块,通过将各子模块的信息进行合并获得神经网

络总体输出.模块化神经网络采用"分而治之"的原

理,简化了计算,成为解决复杂问题的一种有效方

摘 要:针对单一神经网络训练时间长、对复杂问题处理精度较低、易陷入局部极小等问题,提出了一种多模块协同

参与信息处理的神经网络.该神经网络具有层级结构,基于条件模糊聚类技术对样本进行分类,根据分类结果实现

对神经网络的模块划分,采用代数算法对网络权值进行求解,基于距离测度设计了处理输入信息的子网络选择方

法.为提高神经网络对复杂问题的逼近能力,选择数目不等的多个子网络参与给定输入的协同处理,采取"分而治

之"与"集成学习"相结合方法以提高网络的性能.实验表明,对于复杂问题,这种多模块协同参与的神经网络可以有
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效地提高网络的逼近精度,训练时间也优于单一网络.

任务分解是模块化神经网络设计的核心思想,

所以,上述设计方法均致力于模块划分的独立性,力
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