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Abstract: Unmanned construction is widely utilized to ensure safe and rapid recovery operations in hazardous areas where
human access is restricted during disasters. Remote operation of construction machinery can be classified into two types: direct
visual operation and operation via video images from a control room.

This study focuses on direct visual remote operation applied in emergency response and aims to clarify the actual working
conditions—specifically obstacle removal and earthmoving—and to contribute to safe and efficient disaster recovery. Based
on this objective, efforts were made toward (1) the advancement of unmanned construction technologies in emergency
situations (Objective 1) and (2) the establishment of operational procedures for applying unmanned construction in such
contexts (Objective 2).

For Objective 1, fundamental data were obtained through operational experiments using model tasks simulating route clearance,
along with interviews with operators. The results indicate that operation time tends to increase in direct visual remote operation
compared to onboard operation, with the increase in positioning operation time identified as the primary factor. In addition, a
certain level of reduction in operation time was observed through improved visibility, such as operation from elevated
viewpoints and visual support using monitors. These findings provide fundamental insights into the importance of enhancing
visibility and improving operational characteristics.

For Objective 2, based on past application cases and interviews with construction personnel, the operational processes for
applying unmanned construction in emergency situations were systematically organized. Furthermore, the roles of managers,
surveyors, and construction companies necessary for smooth implementation were clarified, and fundamental concepts to

support field application were proposed.

Keywords: Unmanned Construction, Direct Visual Operation, Remote Operation, Emergency Response,

Positioning Operation
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