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A study on attenuation coefficient in parallel execution of neural networks for solving SAT
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Abstract: Satisfiability problem (SAT) is an important fundamental problem in computer
science as well as in wide fields of practical applications, such as designing, decision making,
scheduling and etc. We have proposed a neural network named LPPH for SAT. And in order to
solve SAT more efficiently, we propose a parallel technique, which executes plural neural
networks of LPPH from different initial states. There is an important parameter named
attenuation coefficient in neural network of LPPH. This parameter affects strongly the speed
of execution of LPPH. In this paper, a method is also proposed to generate attenuation
coefficients for neural networks of LPPH by using probabilistic generating functions. The
experimental results show that this method is efficient Furthermore, in this paper, a
probabilistic method of generating initial states also proposed to speed up of solving SAT.
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An Efficient Constraint Satisfaction for Neural Network to Solve CSP
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Abstract: The constraint satisfaction problem (CSP) is a combinatorial problem to find a solution
which satisfies all given constraint. We proposed a neural network to solve the CSP. This neural
network has two type neurons. "Constraint neuron (CN)" represents the degree of satisfaction of
the corresponding constraint. “Variable-Value pair neuron (VVPN)” represents the degree of
certainty with which the variable takes the value in its domain. CN calculates the degree of
satisfaction of the corresponding constraint, and puts force to each neighboring VVPN to satisfy
the constraint. This paper studies how to calculate of satisfaction of constraints and the force put
to each VVPN.
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Enhancement of Learning Capability of Multilayer Neural Networks with
Intermediate Element using Distance
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Abstract: In conventional multilayered neural networks, it is known that increasing the number of
the hidden layer elements can improve the learning accuracy. However, increasing the number of the
elements does not always contribute to improve the learning capability because it results in raising
the probability to converge to a local minimum in back-propagation learning. One of authors has
focused on intermediate neurons in a biotic brain. There are the layers of the intermediate neurons in
cerebellar cortex and cerebral cortex. The number of such neurons is very large. It is consider that
these neurons play a role to enhance the capability of information processing. The new-type
multilayered neural networks with intermediate elements such as feature detection elements and
categorizing elements have been presented. Though it is already shown that these intermediate
elements can improve the learning capability and accuracy, we have not yet discussed what
characteristics is suitable for intermediate elements. In this paper, we present the new-type
intermediate element based on Euclidean distance, which is suitable information for categorizing.
Simulation results also show the effectiveness of the presented element.
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Multi-Branch Structure and its Localized Property in Layered Neural Networks

T 353, A KRR, W H Az
Takashi Yamashita, Kotaro Hirasawa, Takayuki Furuzuki
FLAG FH R
Waseda University

Abstract: Neural networks (NNs) can solve only a simple problem if the network size is too compact, on the

other hand, if the network size increases, it costs a lot in terms of calculation time. So, we have studied how

to construct the network structure with high performances and low costs in space and time. A solution is a

multi-branch structure. Conventional NNs use the single-branch for the connections, while the multi-branch

structure has multi-branches between the nodes. In this paper, a new method which enables the multi-branch

NNs to have localized property is proposed.
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Neural Network with Branch Gates
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000000000 000O0O0ooOooOn
"Waseda University Graduate School of Information, Production and Systems

Abstract: In this paper, a new architecture of Neural Networks (NNs) is proposed named Neural Networks
with branch gates (NN-bg). It aims at improving the generalization ability of NNs by controlling the connectivity
of neurons adaptively depending on the input information. To realize such architecture, we use a branch control
network. In the branch control network, the distance between the input vector of the network and parameter
vector of the branch control network is calculated. The outputs of the branch control network are multiplied
to the branches of the NN. The parameters of the branch control network are trained to realize an adaptive
optimization with very small number of training steps. Through some simulations, the usefulness of the three-

layered NN-bg is shown compared with conventional layered neural networks.
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Incremental Learning of Fuzzy Rules by Fuzzy Neural Network
with Forgetting Facility

—Adjustment of the learning and forgetting rates by the generation time of rules
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Abstract

Given data one by one, we proposed a method to extract fuzzy rules

using a fuzzy neural network without any prior information and initial fuzzy rules,

where old rules are forgotten more than new ones. We, therefore, propose a method

to adjust the learning and forgetting rates by the generation time of a rule. We

apply the method to the Stefan Aeberhard’s wine data and compare the results.
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