
 

   

HomeThe SocietyMembersCommissionsDocumentsPublicationsEducationCalendarLinksNews

Publications 

Archives 

Volumes 

Full Text Search 

Title and Author Search 

Annals 

ISPRS Journal 

ISPRS Journal Geo-Info 

ISPRS eBulletin 

ISPRS Highlights 

Book Series 

Brochure 

ISPRS Profile 

Annual Reports 

Related Publications 

Booklets  

 

  Home        ISPRS Foundation        Sitemap        Search    

Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XXXIX-B1, 103-108, 2012 
www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XXXIX-B1/103/2012/ 

doi:10.5194/isprsarchives-XXXIX-B1-103-2012 
© Author(s) 2012. This work is distributed

under the Creative Commons Attribution 3.0 License.

IMAGE-BASED DEFORMATION MONITORING OF STATICALLY AND DYNAMICALLY 
LOADED BEAMS

I. Detchev1, A. Habib1, and M. El-Badry2 

1Department of Geomatics Engineering, University of Calgary, 2500 University Drive NW, Calgary, Alberta, T2N 1N4 Canada 
2Department of Civil Engineering, University of Calgary, 2500 University Drive NW, Calgary, Alberta, T2N 1N4 Canada 

Keywords: close range, digital, photogrammetry, camera, image, acquisition, three-dimensional, precision, 
reconstruction

Abstract. Structural health monitoring of civil infrastructure systems is an important procedure in terms of both safety 

and serviceability. Traditionally, large structures have been monitored using surveying techniques, while fine-scale 

monitoring of structural components has been done with instrumentation for civil engineering purposes. As a remote 

sensing technique, photogrammetry does not need any contact with the object being monitored, and this can be a great 

advantage when it comes to the deformation monitoring of inaccessible structures. The paper shows a low-cost setup of 

multiple off-the-shelf digital cameras and projectors used for three-dimensional photogrammetric reconstruction for the 

purpose of deformation monitoring of structural elements. This photogrammetric system setup was used in an 

experiment, where a concrete beam was being deformed by a hydraulic actuator. Both static and dynamic loading 

conditions were tested. The system did not require any physical targets other than to establish the relative orientation 

between the involved cameras. The experiment proved that it was possible to detect sub-millimetre level deflections 

given the used equipment and the geometry of the setup.
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