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Abstract

In this study, a novel method referred as non-marker vision-based displacement measuring system(NVDMS) was introduced in
order to measure the displacement of structure. There are two distinct differences between proposed NVDMS and existing
vision-based displacement measuring system(VDMS). First, the NVDMS extracts the pixel coordinates of the structure using a
feature point not a marker. Second, in the NVDMS, the scaling factor in order to convert the coordinates of a feature points from
pixel value to physical value can be calculated by using the external conditions between the camera and the structure, which are
distance, angle, and focal length, while the scaling factor for VDMS can be calculated by using the geometry of marker. The free
vibration test using the three-stories scale model was conducted in order to analyze the reliability of the displacement data obtained
from the NVDMS by comparing the reference data obtained from laser displacement sensor(LDS), and the measurement of dynamic
characteristics was proceed using the displacement data. The NVDMS can accurately measure the dynamic displacement of the
structure without the marker, and the high reliability of the dynamic characteristics obtained from the NVDMS are secured.
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Fig. 1 Displacement data acquisition procedure of
vision-based displacement measurement system
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Fig. 7 Three-stories scale model

Table 1 Detail information of the scale model
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