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Brief Description of
Research Project

Bridge is a common structure form widely adopted in the engineering
construction, which plays an important role in traffic and transportation
system. Crack is considered as an indicator for a bridge’s structural and
functional failures, and crack detection is one of the major tasks during
bridge inspection to maintain the structure health and serviceability of a
bridge. Literature review indicated that until now detection of 3D bridge
crack is still a great challenge for structural engineer and there is little
research on the automatic characterization of 3D bridge cracks. The
objective of this proposed research is to develop a UAV-Enabled
Structure-From-Motion Photogrammetry for detection and characterization
for 3D bridge crack detection. Commercially available low-cost UAVs will
be used to take the images needed for the analyses. A
Structure-From-Motion Photogrammetry algorithm will be developed to
reconstruct the 3D models of the bridges and deep learning will be used to
artomaticallv determine the cracks from the 2D mndes With the 2D

Describe Implementation of
Research Outcomes (or why
not implemented)

Proposed technology transfer activities will include: 1) a comprehensive
technical report to the research sponsors, 2) at least one technical article
to be published in a peer-reviewed journal, and 3) presentation of
research findings as a case study in the graduate course of structural
health monitoring

Impacts/Benefits of
Implementation (actual,
not anticipated)

The expected research results will be a SfM based photogrammetry method to
automatically detect and characterize bridge cracks. The method only requires use
of low-cost and commercially available UAVs to generate high accuracy 3D point
clouds for crack detection. Post-processing algorithms will be developed to




Web links

e Reports
e Project website

Not available

Place Any Photos Here




	Project Title: UAV-Enabled Structure-From-Motion Photogrammetry for Bridge Crack Detection and Characterization
	University: Missouri University of Science and Technology
	Principal Investigator: Xiong Zhang, Jenny Liu, and Genda Chen
	PI Contact Information: zhangxi@mst.edu
	Funding Sources and Amount Provided by each agency or organization: TriDurLE and Missouri S&T
	Total Project Cost: $92,402
	Agency ID or Contract Number: 
	Start and End Dates: 7/1/2021 -9/30/2022
	Brief Description of Research Project: Bridge is a common structure form widely adopted in the engineering construction, which plays an important role in traffic and transportation system. Crack is considered as an indicator for a bridge’s structural and functional failures, and crack detection is one of the major tasks during bridge inspection to maintain the structure health and serviceability of a bridge. Literature review indicated that until now detection of 3D bridge crack is still a great challenge for structural engineer and there is little research on the automatic characterization of 3D bridge cracks. The objective of this proposed research is to develop a UAV-Enabled Structure-From-Motion Photogrammetry for detection and characterization for 3D bridge crack detection. Commercially available low-cost UAVs will be used to take the images needed for the analyses. A Structure-From-Motion Photogrammetry algorithm will be developed to reconstruct the 3D models of the bridges and deep learning will be used to automatically determine the cracks from the 3D modes. With the 3D models, crack characterization such as crack lengths, depths, widths, and patterns on bridge components can be automatically measured with high accuracy. The crack measurements will be compared and validated against results obtained from other existing methods such as local sensors and the high accuracy LiDAR system. This method for 3D crack mapping will provide us a high accuracy, low cost, and easy-to-operate tool for bridge maintenance and management.
	fill_13: The expected research results will be a SfM based photogrammetry method to automatically detect and characterize bridge cracks. The method only requires use of low-cost and commercially available UAVs to generate high accuracy 3D point clouds for crack detection. Post-processing algorithms will be developed to automatically calculate the real lengths as well as the real width and depth of a crack at any arbitrary locations. The method will provide transportation authorities the information they need to maintain the transportation infrastructure more effectively and economically, and better understanding of the performance of infrastructure to inform future designs and materials. 
	Web links  Reports  Project website: Not available
	Text5: Proposed technology transfer activities will include: 1) a comprehensive technical report to the research sponsors, 2) at least one technical article to be published in a peer-reviewed journal, and 3) presentation of research findings as a case study in the graduate course of structural health monitoring


