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Backpropagation Neural Network (BPN) is widely used as a problem-solving
tool in many areas from a pattern recognition tool to a prediction tool. It is also the
most general multilayer feedforward neural network architecture. The BPN achieves
its generality because it uses the gradient descent method to reduce the network error
to the acceptable level during the network training phase. The well-trained network is
then used to solve the problem in the testing phase.

To most people, however, BPN is not something easy to understand, unless
they have a hands-on experience in implementing one. It is a novel idea of our
research to design and develop a tool called "Backpropagation Neural Network
Simulator” or "BPN-Simulator”. The BPN Simulator is used to bestow a clearer
picture of the BPN and to serve as an instructional supplementary. Therefore, in our
research, we scrutinized the details of the basic composition and the working
principles of the BPN and compiled the variety of Backpropagation Algorithms
Family. The BPN Simulator was then designed to offer a mathematical model
simulator of the Backpropagation Algorithms Family integrating from the Standard
Backpropagation (BP), BP with Bias, ELMAN, JORDAN, QPROP, and RPROP
algorithms.

Then, the prototype was developed in the Windows environment. It is flexible
and useful in setting up a network size of one or two hidden layers. The maximum
epoch is not greater than 50,000 epochs. The user can set up the stopping criteria
using either the maximum epoch or the minimum error value. Up to six algorithms are
allowed for every application. These algorithms will be selected together with the
weight-updating functions, learning rate, adding momentum term, or secondary
momentum term which are available in all algorithms except for QPROP and RPROP.
The experiments were explored in two areas of recognition and time-series prediction
problems. Many experiments have been done and the results from the training phase,
in particular, are kept for the user to closely examine the values of weight-updating in
all node-connections so that he can understand how the learning of a neural network
takes place. The user can also have a hands-on experience in adjusting the network
configuration and see how it affects the convergence of the error.

Although the BPN-Simulator is primarily designed and developed for use as
an instructional supplementary, it is worthwhile to extend this prototype 1o serve as
general problem-solving tool. Nevertheless, more research must be done to extend its
capability and more experiments must be conducted to increase the system accuracy
and performance.
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