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Bolero : High-Strength Bolt-Tightening Determination System Using Al

Technology

Abstract

In steel bridge construction, the members are joined using numerous high-strength bolts. The technique
generally employed for the management of friction fastening is visual determination from a state in
which the bolts have been marked by an inspector before final tightening. With the aim of reducing
missed inspections of the high-strength bolts used in large quantities, in this project, we developed a
high-strength bolt-tightening state determination system that uses images captured with a mixed reality

device and tablet terminal.

The system uses YOLO object detection technology to detect the high-strength bolts, and deep
metric learning to determine the degree of deviation from normal conditions. The captured images are
subjected to a Laplacian filter to calculate amounts of blur. Very blurred images are then excluded from
the determination target, so that even if the camera shakes at the time of shooting, the system does
not malfunction and inspections can continue. The results of an operation test carried out on an actually
erected girder confirmed that the system can determine tightening conditions with high accuracy.
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