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Image Processing Change Detection System for Automated Monitoring of Visual Changes in Tunnel Linings
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Tunnels, which are located in urban areas, provide essential functions, including transportation, electricity distribution, and communication, as a
social infrastructure system. Efficient monitoring of the structural soundness of large-scale tunnels has become an issue of critical importance.

As a solution to this issue, Toshiba has been developing an image processing change detection system to automatically monitor visual changes in
concrete tunnels. In order to compare images taken at different times, the images are accurately aligned in a three-dimensional (3D) tunnel model that
is automatically created from a number of images taken by a dedicated image capture device. By comparing a number of visual features in the images
to detect visual changes, this system can specify visual changes in terms of distance based on the normalized cross-correlation (NCC) coefficient.
Furthermore, robustness to changes in viewpoint and lighting has been improved through the introduction of geometric knowledge and elimination of
images in off-surface areas. Experiments with a prototype image capture device using artificial changes, which were made to a concrete tunnel lining

to simulate leaks, cracking, spalling, and other visual changes, have verified that this system is effective for regular tunnel monitoring.
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Overview of visual change detection system for tunnel linings
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Derivation of geometric prior
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Images for change detection in three test cases
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