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Multi-point Dynamic Displacement Measurements of Structures
Using Digital Image Conrelation Technique
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ABSTRACT >> Recently, concerns relating to the maintenance of large structures have been increased. In addition, the number
of large structures that need to be evaluated for their structural safety due to natural disasters and structural deterioration has been
rapidly increasing. It is common for the structural characteristics of an older large structure to differ from the characteristics in
the initial design stage, and changes in dynamic characteristics may result from a reduction in stiffness due to cracks on the
materials. The process of deterioration of such structures enables the detection of damaged locations, as well as a quantitative
evaluation. One of the typical measuring instruments used for the monitoring of bridges and buildings is the dynamic measurement
system. Conventional dynamic measurement systems require considerable cabling to facilitate a direct connection between sensor
and DAQ logger. For this reason, a method of measuring structural responses from a remote distance without the mounted sensors
is needed. In terms of non-contact methods that are applicable to dynamic response measurement, the methods using the doppler
effect of a laser or a GPS are commonly used. However, such methods could not be generally applied to bridge structures because
of their costs and inaccuracies. Alternatively, a method using a visual image can be economical as well as feasible for measuring
vibration signals of inaccessible bridge structures and extracting their dynamic characteristics. Many studies have been conducted
using camera visual signals instead of conventional mounted sensors. However, these studies have been focused on measuring
displacement response by an image processing technique after recording a position of the target mounted on the structure, in which
the number of measurement targets may be limited. Therefore, in this study, a model experiment was carried out to verify the
measurement algorithm for measuring multi-point displacement responses by using a DIC (Digital Image Correlation) technique.

Key words Digital image correlation technique, Image processing method, Displacement response, Multi-point measurement
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