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3. Eye Movement and Useful Field of View in the Operation of Excavator™

by Takahiro NAKAMURA**, Kiyoshi FUKAYA***, Jian LU****,
Yoshiyuki EGAWA*** and Hikaru KOSHIMIZU*****

Abstract: What is the operator watching while he operates his machinery? Though this is a very
simple question, it is very important in order to investigate the background factor for disasters
caused by excavators. Because, the possibility to reduce the disaster depends how accurately the
operators recognize and avoid nearby workers, dangerous events, and so on. However, researches ,
which answer such questions, have not been carried out so far.

Therefore, the first experiment, in which the eye movement of operators was measured, was
carried out using the newly developed excavator simulator, and the fundamental factors for the
acquisition behavior of visual information in operating an excavator were examined. As the result,
it was found that the operators gazed on the important objects to carry out work correctly and
carefully, especially on the bucket.

In addition, the second experiment, in which the target detection task was contained, was carried
out. The factors that affect reaction time, miss rate and useful field of view of the operators were
discussed. The effect of instruction was not significant, but the detection performance of the operators
was influenced by the eccentricity of targets though the head- and body-movement were allowed to
be free. The lever-pattern of operation had much influence on the performance. In case the lever-
pattern is unfamiliar to the operator, it seems that the more experience the operator has, the greater
the influence of that is. Such result means that the promotion of the standardization for lever-pattern
must be dealt with cautiously and carefully.
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Fig. 1  Background of eye movement.
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