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Abstract Railway rail fastener system is prone to defects such as fastener missing, elastic strip fracture, elastic
strip skew, and bolt loosening or over tightening. The traditional detection method based on two-dimensional
intensity images can identify the first three diseases, but it is difficult to detect the bolt looseness or over tightening
defect. In order to solve this problem, a detection method of fastener bolt fastening state based on line structured
light is proposed. The 3D point cloud data of track structure are obtained by 3D camera. The rail area and fastener
area are segmented by building a height integral function and prior knowledge, and the height difference between the
bolt to be measured and the non-wear area outside the rail head is calculated. Based on this, a method to determine
the threshold of bolt fastening state based on online updating threshold library is proposed. The height difference is
compared with the threshold database to realize the detection of bolt fastening state. The experimental results show
that the detection rate of fastener looseness or over tightening is more than 80% under the condition of detection
speed of 20 km-h™'. This method makes up for the shortcomings of the traditional fastener detection methods and
realizes the automatic detection of fastener fastening state.
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(d) measured profile of standard block
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Table 1  Static precision at laboratory unit: mm

Block position Measured value Measurement error

Starting position 8.98 0.02
Midpoint position 8.94 0. 06
Terminal position 8.91 0.09
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Fig. 15 Bolt heights on both sides of rail. (a) Bolt height distributions on both sides; (b) height difference of bolts
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