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(Prediction of Visual Search Performance under Multi-parameter Monitoring Condition using
an Artificial Neural Network)

Abstract

This study compared two prediction methods - regression and artificial neural network
(ANN) on the visual search performance when monitoring a multi-parameter screen with different
occurrence frequencies. Under the highlighting condition for the highest occurrence frequency
parameter as a search cue, it was found from the regression analysis that variations of mean
search time (MST) could be explained almost by three factors such as the number of parameters,
the target occurrence frequency of a highlighted parameter, and the highlighted parameter size.
In this study, prediction performance of ANN was evaluated as an alternative to regression
method. Backpropagation method which was commonly used as a pattern associator was employed to
learn a search behavior of subjects. For the case of increased number of parameters and
incresed target occurrence frequency of a highlighted parameter, ANN predicted MST's more
accurately than the regression method (p<0.000). Only the MST's predicted by ANN did not
statistically differ from the true MST's. For the case of increased highlighted parameter size,
both methods failed to predict MST's accurately, but the differences from the true MST were
smaller when predicted by ANN than by regression model (p=0.0005). This study shows that ANN is
a good predictor of a visual search performance and can substitute the regression method under
certain circumstances.
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