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Assessing reinforced concrete structures for cracking, crack widths, patterns, and
orientations usually involves some form of visual inspection. The Advanced Vision-Based
Assessment of Infrastructure Systems project is developing technologies to help with visual
bridge component inspection. These technologies will automatically and quantitatively
assess transportation infrastructure maintenance needs in realtime.
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With support from the Federal Highway wearing the VR goggles with information
Administration’s (FHWA) Exploratory (e.g, crack lengths, crack widths, patterns,
Advanced Research (EAR) Program, a and orientations) represented by virtual
team of researchers at the University of images in the inspector’s field of sight. The
Texas at Austin is creating this new visual computational tool will be able to organize
inspection system that uses a pair of virtual data captured from multiple sources and
reality (VR) goggles to overlay what the determine relationships between elements
human eye sees when surveying bridge of those data.

components for maintenance needs. Similar
mixed-reality systems already exist in the
military and medical fields.®”

METHODOLOGY
The research team will complete the

, , following five tasks for this project:
A computational tool that incorporates

machine learning will also perform 1. Establish technical goals for the project
structural diagnostics decisionmaking at a kickoff meeting and decide on
for the system. This Al-enhanced performance specifications for the
decisionmaking will provide the inspector new technology.
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2. Investigate the relationships between
visual signs of damage, structural details,
and loading conditions. The team will
also create a visual damage evaluation
database and use that database to
design, train, and validate the Al-driven
decisionmaking tool.

3. Create a new decisionmaking
computational tool.

4. Create the mixed-reality device.

5. Make use of structural testing programs
at the University of Texas at Austin to
validate the efficacy of their proposed
methodology using previously tested
structural components.

RESULTS

To document its research and findings,
the research team will:

* Produce a detailed technical report
for FHWA.

* Provide guidelines for adopting
the bridge component inspection
technologies developed.

* Create an open-source software program
that makes knowledge graphs and can
also act as a core component of other
software programs.

* Create a mixed-reality platform for
structural health monitoring.

* Prepare peer-reviewed journal
articles, presentations at national
and international conferences, and
dissertation defenses.

Once completed, these products will
be given to FHWA.
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What Is the EAR Program?

The EAR Program supports longer term,
higher risk research with the potential for
transformative improvements to the U.S.

transportation system. The EAR Program
seeks to leverage promising expertise and
advances in science and engineering to
create breakthrough solutions to highway
transportation issues.
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CONTACT

For more information about this EAR
Program project, please contact Robert
Zobel, FHWA Office of Infrastructure
Research and Development, at
202-493-3024 (email: robert.zobel@dot.gov).

LEARN MORE

To learn more about the EAR Program,
visit https://highways.dot.gov/research
exploratory-advanced-research. The
website features information on research
solicitations, updates on ongoing research,
links to published materials, summaries of
past EAR Program events, and details on
upcoming events.
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