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神经网络结构优化的方法主要有: 删减方

法"、增长方法3、增长删减方法".删减方法是一

种自顶向下的设计方法,即在网络的训练过程中,通

过删除网络中冗余的节点和连接而达到简化网络结

构的目的.增长方法是一种自底向上的设计方法,且

增加策略比删减策略更易于制定和实现;就设计紧
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An adaptive algorithm for designing
optimal feed-forward neural network architecture
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摘 要:针对多数前馈神经网络结构设计算法采取贪婪搜索策略而易陷入局部最优结构的问题,提出一种自适应前

馈神经网络结构设计算法.该算法在网络训练过程中采取自适应寻优策略合并和分裂隐节点,达到设计最优神经网

络结构的目的.在合并操作中,以互信息为准则对输出线性相关的隐节点进行合并;在分裂操作中,引入变异系数,

有助于跳出局部最优网络结构.算法将合并和分裂操作之后的权值调整与网络对样本的学习过程结合,减少了网络

对样本的学习次数,提高了网络的学习速度,增强了网络的泛化性能.非线性函数逼近结果表明,所提算法能得到更

小的检测误差,最终网络结构紧凑.

前馈神经网络是应用最多的网络之一.其成

功应用的关键是神经网络的结构设计.如果神经网

络的规模太小,会导致欠拟合;如果神经网络规模过

大,则导致过拟合.无论欠拟合还是过拟合都使神经

自适应前馈神经网络结构优化设计
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Abstract:Due to the fact that most algorithms use a greedy strategy in designing artificial neural networks which
are susceptible to becoming trapped at the architectural local optimal point, an adaptive algorithm for designing an
optimal feed-forward neural network was proposed. During the training process of the neural network,the adaptive
optimization strategy was adopted to merge and split the hidden unit to design optimal neural network architecture.
In the merge operation, the hidden units were merged based on mutual information criterion. In the split operation,
a mutation coefficient was introduced to help jump out of locally optimal network. The processof adjusting the con-
nection weight after merge and split operations was combined with the process of training the neural network. There-
ore,the number of training samples was reduced,the training speed was increased,and the generalization per-
ormance was improved. The results of approximating non-linear functions show that the proposed algorithm can lim-
t testing errors and a compact neural network structure.

网络的泛化能力下降,而没有泛化能力的网络没有

使用价值.由于神经网络结构在某种程度上直接决

定了神经网络的最终性能,所以神经网络结构优化

设计一直是神经网络领域关注的基本问题"
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