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Abstract The on-site performance of a vision-based displacement measurement system (VDMS) was evaluated
through a field test on a bridge. The VDMS used in this study is composed of a camera, a marker, a frame grabber,
and a laptop. The system measures the displacement by attaching a marker at the location to be measured on the
structure, by capturing images of that marker with a fixed rate, and by processing a series of images using a planar
homography technique. The developed system was first validated from a laboratory test using a small-scale building
structure. The VDMS was then employed in a field test on a railroad bridge with a KTX train running under various
conditions. The on-site performance was evaluated by comparing the obtained displacement using the VDMS with
the displacement measured from a laser Doppler vibrometer (LDV), which is an expensive and accurate displacement
measurement device.
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[Fig. 5] Comparison of Displacement Measured by
VDMS and LDV in Laboratory Test
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[Table 1] Test Scenario for KTX runs

Rail Direction Speed
Test 1 East Southbound 60km/h
Test 2 West Southbound 230km/h
Test 3 West Northbound 270kmv/h
Test 4 East Northbound 300km/h
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[Table 2] Comparison of Left Peak Displacements

\(fﬂ\ﬁ)& LDV (mm) Error (%)
Test 1 1.459 1521 408
Test 2 274 2.803 175
Test 3 2.596 2.780 6.62
Test 4 1.714 1.761 267

[Table 3] Comparison of Right Peak Displacements

\(/gﬁ)s LDV (mm) Error (%)

Test 1 1.426 1538 728

Test 2 2642 2662 075

Test 3 2563 27118 570

Test 4 1567 1633 433
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