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Until now, probabilistic model is only one which is applicable to the safety evaluation of
man-mchine systems. However, more precise model is required recently, because probability is
not suitable to express the operator's mistake in cognitive or judgemental jobs. In this paper, we
aggregate many factors, on which human reliability depends, into the following four parameters,
"job load”, “personnel ability”, “mental stress” and “allocation of attention”. These parameters
include both the physical and the mental factors in human operation. Considering the relations
among these parameters, a structural model is composed. We characterize the major element of
this model with fuzzy set. Usually structural model and fuzzy set model are so conceptual and
qualitative that they are inadequate for engineering use, but, in this paper, we verify the exactness
of the structure and also identify the characteristics of the elements quantitatively through the
experiments in many cases. Therefore, the model suggested here is sufficiently objective and

conveniently applicable for the analysis and the evaluation of man-machine systems.
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Fig. 1. Structural model of human reliability
(one person-one job).
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Fig. 2. Approximate membership function of
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Fig. 8. Structural model (parallel jobs).
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Pig. 4. Examples of membership function for
physical effect.
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Fig. 5. Examples of mental effect.
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Table 1. Types of Concentration-Allocation.

Types of subjects Number
Types 1 Allocate concentration to heavy load job 129%
Types 2 Allocate concentration to light load job 35%
Types 3 Allocate concentration equally to both jobs 53%
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