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Automating Inspection
and Damage Assessment
of Transportation
Infrastructure with
Structure from Motion

the ISSUE

Maintaining safe operating conditions and effectively allocating maintenance resources depends on
accurate and timely assessments of transportation infrastructure conditions. Visual inspection of
transportation structures is limited by a lack of optimal means of quantifying assessments and tracking
changes in such assessments over time. Most inspection approaches rely on somewhat subjective
measures that are in the eye of the beholder and accordingly can have significant levels of variation
across different inspectors. A more objective method of inspection is needed that will capitalize on

a combination of digital images, photogrammetry, and finite element analysis methods are woven
together into a single methodology to perform structural analysis on a variety of systems.

the RESEARCH

The analyses in this study are based on the combination of two tools: the transition of digital
photographs to a finite element mesh, and the static or dynamic analysis of the system using standard
finite element methods.

The methodology was applied to several easily photographed structures on the Colorado State
University campus. In the static analysis, the primary outputs were the stress and displacement fields.

For the dynamic analysis, the free vibration response was completed for the natural frequencies and
modal shapes.
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the FINDINGS

This research provided a connected methodology for performing
analysis on structures based only on digital images. This type of tool
has tremendous potential.
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Limitations of the work include challenges related to representing

the structure based on the lighting, being able to capture images

Lead Investigator(s) when the slenderness of the structural system was high, and several
other issues related to filling in the structural details when only one
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edu visual aids in assessing damage and resilience to multiple structure
classes. It would allow guantitative changes to be historically
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