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Performance Improvement of Single-layer Neural
Network with Feedback
by Analyzing the Computational Energy Function

Gyung-Hee, Ko® and Min-Je, Kang**

ABSTRACT

In this paper, a new method to neglect the third term of the computational energy
expression in the single-layer neural network with feedback is introduced. The system
often converges to local minima instead of to global minima, because the computational
energy is not matched exactly with the cost function being optimized. This system
always converges to the way decreasing the computational energy function. Therefore,
this system often converges to local minima because of discrepancy between the cost
function and the computational function. There are two factors causing these two
functions different. One of these two factors is an additionary term to help the
system being expressed in binary form, another one is this third term of
computational energy expression. Regarding this third term energy very small, it is
always ignored in designing the system'?. However, as the system growing, this
third term energy is also growing and this grown term makes the computational
energy function much different from the cost function. In results of differency
between two functions, system converges to local minima more than before. In this
paper, a new method to neglect the third term energy is introduced. Therefore, it is
shown that the system with this new method has been improved converging to local

minima less than without this method eventhough in the big system.

Key words : Single-layer neural network with feedback, Computational
energy. Cost function. Local minima. Global minima.
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