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In this study, an operator support system, which provides an operator with cogniti
ve and operational support for achieving more complex tasks such as disaster rescue and recovery work usin
g construction machinery, was developed. In ﬁarticular, this study focuses on cooperative transport and ob
Ject removal task using two manipulators with a grapple. This study aims at enabling any operators to work

more safely and efficiently. The propose operator support system provides suitable support (gain switchin
g, in this study) to an operator, according to the needs of support, which are determined by using the tas
k phase and specific condition identification methods. The results of experiments conducted using a instru
mented actual machine system indicate that the number of error contacts, internal force applied, and menta
I workload decreased without increasing time consumption. This result confirmed that the proposed framewor
k greatly improves the work performance of individual operators.
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