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Haptic perceptual information in the operation
of unmanned construction machines

— Haptic perception of remote objects through a rigid probe —

Masaharu MOTEKI", Kenichi FUJINO? and Hiroyuki MISHIMA®

!Waseda Graduate School of Human Sciences,
(Senior Researcher, Construction Technology Research Department, Public Works Research Institute)
? Team Leader, Construction Technology Research Department, Public Works Research Institute
® Associate Professor, Faculty of Human Sciences, Waseda University

Unmanned construction systems, which are remotely controlled by human operators, have been utilized for con-
struction operations in serious disaster areas where humans cannot enter due to safety concerns. In the present un-
manned construction systems, transmitted information for operators depends heavily on vision, whereas, in typical
manned construction situations, operators also use other information like haptics. Consequently, teleoperations for
dismantling or crushing, in which haptic information about the hardness of an object has an important role in con-
trolling the action, are much more difficult than ordinary manned construction situations where operators can utilize
haptic information about objects conveyed through operating levers. Therefore, there is a high demand for techno-
logical development of efficient haptic interfaces for unmanned construction systems. In this study, an interview
survey of construction machine operators found that the operators seemed to regard haptic information about ob-
jects as being important and necessary for smooth operation. In addition, a perceptual experiment showed that (1)
the hardness of six different test pieces was haptically distinguished by participants using a rigid probe, (2) their ex-
ploratory movements were qualitatively different between a high perceptual performance group and a low perceptu-
al performance group. The role of haptic perceptual information in developing a teleoperation interface to promote
work efficiency is discussed.
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