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Summary
Research on preventions of human errors based on human-machine-interaction
analysis.

Especially in the past few years, the development of Al (artificial intelligence) has attracted attention.
Al has already been applied to various products and Internet technologies, etc. Recently, automated
driving of cars and the fact that Go and Shogi robot broke human beings have become a big topic.
When new technology is introduced into life, the consistency of human and machine always becomes
a problem. Currently, it is predicted that introduction of machinery / equipment by new technology
like AT will be promoted, so it is considered important to think again about the relationship between
human and machine.

The malfunction of human-machine relationship is expressed as an error of human behavior. The
prevention of human error is very important in industrial scenes or medical scenes. In traditional
accident analysis, human error was considered the cause of the accident. Therefore, the individual who
caused the error was pursued. And, in order to prevent "carelessness" of individuals, low precautionary
measures for the effect of "calling attention" have been made. However, as H. Kano has pointed out
in 1959, it is now considered important to investigate why such an error / negligence has occurred,
and to investigate its background factors.

J. Reason considered the gap between human behavior or judgment or intent and outcome to be an
error. And human error was defined independently of system, hardware and software. S. Haga defined
that errors that cause industrial accidents and occupational accidents, and accidental mistakes in
everyday life are also included in human error. However, violations and unsafe behaviors were defined
as not being human errors unless they were caught or accident contrary to their intention.

The purpose of this research is to examine the examples of human errors from the viewpoint of
human-machine-interaction based on the findings of the previous research and to examine the
prevention. In order to analyze human errors with human-machine-interaction, human errors observed
in “near-miss incident surveys” at industrial sites and that occurred as a result of actual equipment use
situations and laboratory experiments were analyzed. In addition, experiments to induce human errors
were conducted and the results were analyzed.

In chapter 2, the case of “near-miss incident” at the telecommunications construction site was
analyzed, and it turned out that there was a difference in the content of incident case by age group. In
the18-30 year-old group engaged in indoor construction, there were many incidents involving
“stepladder work™ and reports in “the floor panel opening”. In the 31-50 year-old group, many
incidents of “damage cable / loosening cable” and “improper connection and erroneous contact” were
found. In the 18-30 year-old group engaged in outdoor construction, there were many incidents
involving “fall” and “slip and trip”. And in the 51-60 year-old group and over 60 year-old group, there

were many incidents of “while driving an automobile”. Furthermore, through correspondence analysis,



the relationship between physical and mental functions and work contents and the influence of
environmental factors were considered. It was confirmed that education to improve danger sensitivity
is important for human error prevention.

In chapter 3, error events in the usage scenes of various types of ticket vending machines were
analyzed. In an interactive ticket vending machine with the liquid crystal touch panel type, it is shown
that there is a case where the response of the machine may be inconsistent with human intention and
behavior, especially in the case of elderly people. It turned out that it is important to bridge between
designers and users.

In chapter 4, error events were analyzed in the voice operation and manual operation of the car
navigation system. A divergence between machine logic (speech recognition technology) and human
speech characteristics was clarified, and measures to fill this gap were proposed.

In chapter 5, blood leak cases observed in real work observation on a intravenous catheter stylet
needle valve were reported. The possibility that an unexpected error might be caused when using old
equipment becomes accustomed to accustomed to using new equipment with safety equipment.

In Chapter 6, we conducted a highway driving experiment with automobile simulator. There were
18 male and female participants in the experiment. In the task of avoiding obstacles that appeared
suddenly, after repeating a trial in which the avoidance direction is instructed by voice one second
before the appearance of an obstacle, there are various panic actions that may be triggered in a trial
not instructed It was found that high slip occurred frequently. It was presumed that the discrepancy
between the prediction and the actual situation is an important factor of panic behavior. Furthermore,
considering that it is an important fundamental performance of the driving assistance device, not to
cause excessive confidence in the device. Based on the viewpoint of human - machine - interaction, [
proposed a model for action slip occurrence.

In chapter 7, the main results from chapters 2 to 6 were arranged based on the m-SHEL model for
environmental factors. Some types of human errors have been shown to be strongly influenced by
environmental factors. Human errors occur with a certain probability no matter how the parties
touched. For this reason, in general, it is the best way to prevent human error by controlling with tissue
factors and environmental factors as human error occurs. However, in this study, it was shown that the
occurrence of human errors themselves could be suppressed by controlling environmental factors.
Furthermore, based on the fact that superior knowledge has been found in Behavior Analysis (thorough
Behaviorism) which is a field of psychology, control of behavior by environmental factors is based on
new possibilities in future research methods of human error Was considered.

In Chapter 8, as a summary, the elimination of "the theory that individual carelessness is the cause
of the accident" was emphasized. Based on the concept of human - machine - interaction and behavior
analytics, attention to environmental factors showed the importance of spreading the idea of planning

rational measures (enhancing controllability).
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