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Int the human interface design, the importance of the measuring technique for stress, mental
workload and fatigue cannot be emphasized. It is necessary to establish the measurement
technique of stress, mental workload and fatigue induced by performing the mental task in the
human-computer system. It is also essential to evaluate the usability of input devices, because the
pointing task with input devices frequently occurs in the human-computer system. In this report,
the following fundamental studies on human interface design were summarized: (1) the question-
naire survey on the occupational stress aspect of workers, (2) the experimental study on the
mental workload measurement by Heart Rate Variability (HRV) measures, (3) the results of the
experimental evaluation on the usability of six kinds of input devices, (4} the expirmental study
on the measurement of fatigue by the event related potential, that is, P300 latency.

Mental stress aspects of 260 employees at the car sales company, shipbuilding vard, nonlife
insurance appraisal company and software company were investigated, The evaluation of stress
grade for questions related to OA (Office Automation) were lower than that concerning family life,
social life and job environment. There was a significant negative correlation between job
satisfaction and the stressor score. A significant negative correlation was also found between job
satisfaction and the stress state at present. The stress state of tens and twenties were higher than
that of thirties, forties and fifties. On the other hand, the adverse tendency was observed with
regard to the stressor score. The job satisfaction of sales and engineers was lower than that of
office workers. The stressor score of sales and engineers was higher than that of office workers.
As a result of the factor analysis for the evaluation of stress grade related to OA, the following
potential stressors were clarified: factor peculiar to technostress symptoms such as anxiety and
irritation in OA work, factor related to working condition and factor related to working environ-
ment. In the design of better human-computer system, special attention must be paid to these
three stressors in OA work.

The measurement of mental workload by HRV measure was tried. In the experimental task,
subjects calculated the residue obtained by dividing 2-digit number by three. The work levels, that
is, the interstimulus intervals of the problem presentation, were set up to 2, 3, 4 and 5 seconds.
The Electrocardiogram (ECG) was continuously measured during the experimental task. Concern-
ing the error rate and the processing time, there were no significant differences among work
levels. On the other hand, the mental workload value obtained by the method of paired
comparison increased with the increase of the work level. The HRV measure TP, which
corresponds to the frequency of the relative maximal and minimal R-R intervals, were found to be
effective for the measurement of mental workload.

Six input devices were evaluated experimentally from the viewpoints of the relation between
the Fitts' index of difficulty and the pointing time. Applying the Fitts' law to explain the relation
between the Fitts' index of difficulty, which is calculated on the basis of the target size and the
moving distance in the pointing task, and the peinting time, the usability was considered. The
questionnaire on the overall usability for each device was also conducted. As a result, it was
confirmed that the usability for the mouse and the direct input device was superior in the
limitation of this study. These results can be used as basic data to design better input devices,

The measurement of mental fatigue induced by the VDT task was tried by the event related
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potential P300. 'In the experimental task, subjects performed the addition of 2-digit numbers for
1 hour. The CFF (Critical Flicker Fusion Frequency) value and the subjective feeling on fatigue
symptoms were measured before and after the VDT task. Moreover, the event related potential to
the auditory stimuli was measured similarly. The rare and frequeni stimuli correspond to the
pure tone of 2kHz and 1 kHz, respectively. The presentation time and the probability of rare
stimuli were 300 msec and 0.2, respectively. Interstimulus time was randomly varied between L0
sec and 2.0 sec, so that the mean interstimulus time equals 1.6 sec. The subject was ordered to
measure the number of the rare stimulus to concentrate on the task. As a result of the CFF test
and the questionnaire of the subjective feeling on fatigue symptoms, it was judged that the mental
fatigue was induced to a large extent by the experimental task. It was also observed that the P300
latency significantly increased after the task. In conclusion, the possibility to measure mental

fatigue by the prolonged P300 laterncy after the task was suggested.
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