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Measurement and analysis of matching between man and

information processing systems to improve reliability
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Hiroshi HArRASHIMA

In order to improve man-computer communication in terms of the degree of informational
matching, two methods have been developed: monitoring of the arcusal level by blinking pattern
analysis and an information-theoretical approach to human memory modeling. In order to see the
relationship between the arousal level and blinking pattern, an experiment of monotonous auditory
task was performed, in which capacito-oculograms (blinking), as well as electroencephalograms and
task performance, were measured. It has been found that the maximum of blink grouping occurs
at around the onset of drowsiness, which enables us to monitor the arousal level during work.
Another important factor in man-computer communication is the way of feeding information into
the human brain as efficiently as possible. The terminal device has to match not only the human
input characteristics, but also the human memory system. A quantitative model of the informa-
tion transfer from the sensory information storage (SIS) to the short-term memory (STM) has been
constructed, which consists of basic equations including eight parameters. The validity of the
model was examined experimentally by using a character display. The values of the parameters
contained in the model were estimated on the basis of the experimental results and the data avail-
able in the literature. The characteristic curve of the information transfer efficiency calculated
from the theoretical model has been found to agree with that obtained from the cxperiments.
Although these methods are primarily concerned with the behavior of human operators, they will
help us to assess the ergonomic design of the terminal devices.
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