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ABSTRACT 
 

     Displacement is an important indicator of structural safety.  Displacement 
measurement of large civil structures with conventional displacement measurement 
devices such as the linear variable differential transformer is challenging due to 
difficulty in finding device installation locations.  Displacement measurement using a 
camera has been recently developed to replace such conventional devices, providing 
sufficiently accuracy for infrastructure monitoring purposes.  The vision-based method 
offers a practical solution for measuring the displacement of large civil structures by 
means of image processing algorithms such as blob detection and homography 
transform.  This paper presents a practical application of the vision-based method to a 
railway bridge for Korea Train Express (KTX).  Displacement is measured when a train 
is running at different speeds and directions.  The measured displacement is 
compared with the reference obtained by laser Doppler vibrometer (LDV). 
 
 
1. INTRODUCTION 
 
     Displacement of the civil structure provides important criteria for structural 
maintenance and inspection as displacement responses reflect the load carrying 
capacity of large civil structures.  In the design process, the structural displacement 
acts as a key design factor for assuring structural safety.  Hence, monitoring the 
displacement is crucial for structural health monitoring (SHM). 
 
     Displacement measurement for the large civil structures is challenging due to 
difficulty in finding a stable reference point.  Conventionally adopted displacement 
measurement devices, such as the linear variable differential transformer (LVDT), often 
restricts applicability due to unavailable reference points.  For example, imagine the 
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3. FIELD
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Fig 4. Field scale experiment results. 
 
4. CONCLUSIONS 
 
     Practical application of the vision-based displacement measurement method to 
the KTX railroad bridge is presented.  Displacement was measured by camera and 
LDV when KTX was running in four difference scenarios.  For each scenario, 
displacement acquired by vision-based method shows good agreement with LDV.  
The field experiment results prove the applicability of the vision-based method to large 
civil structures in preparation with rigid camera fixation.  
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