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Detection of Wire Breakage Using Unsupervised Anomaly Detection at Construction Sites
Yuichi FUJITA, Jun Younes LOUHI KASAHARA and Atsushi YAMASHITA

At construction sites, wire rope inspection for construction machinery is conducted manually by inspectors. However, such inspections
are often constrained by work conditions, such as limited inspection time and restricted use of equipment. As a result, they tend to rely
heavily on the inspector’s experience and skill. These limitations highlight the need for an automated inspection system that is robust
against environmental variability and human subjectivity. In this study, we propose a wire breakage detection method using an
unsupervised anomaly detection model based on deep learning. The model is trained only on normal images to statistically model local
visual features and detect anomalies as deviations from the learned distribution. This enables the detection of wire breakage without
requiring predefined damage patterns or large amounts of labeled data. To verify the method’s effectiveness under practical conditions,
we constructed a dataset of wire rope images captured in diverse environments, including indoor and outdoor construction settings.
Experimental results show that the proposed method can accurately localize wire breakage areas even under varying environments.
Furthermore, application of the proposed method to in-service wire rope inspection at actual construction sites enabled the successful
detection of subtle anomalies at an early stage prior to wire rope breakage. The results of this study suggest the feasibility of applying
unsupervised deep learning-based anomaly detection techniques to support automated visual inspection of wire ropes in real-world
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construction environments.
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Discard criteria

Check point

=~ The number of wire breaks:
+ = 10% from 1 pitch
* = 20% from 5 pitches

Diameter decrease exceeding 7% of nominal
diameter

Pitting on the surface of strands
Loose strands due to internal corrosion

Corrosion

==

Deformation

Kinking, Waviness. Flattening
Protrusion of core steel,
Large bending, etc.

Fig. 1 Check point and discard criteria for wire rope inspection
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Fig.2 Example of image sensor installation at construction site
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anomaly image
raw image  ground truth

Fig.3 Samples of wire rope images
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Fig. 4 Detection results of wire breakage
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Fig.7 Detected Wire Rope Anomaly

Table 1 Comparison of Wire Breakage Detection Performance with
Similar Models
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