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Agenda
1. Introduction
2. Magnetic Wheel Designs
3. Failure Investigation
4. Climbing Robots
5. Demonstrations



1. Introduction
• There are 611,845 highway bridges in the 

US, and 30% (179,565) are steel bridges.
• Nearly 1/3 (66,079) are structurally deficient 

or functionally obsolete.

Note: all data recorded in 2015 by FHWA at https://www.fhwa.dot.gov/bridge/nbi 
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Bridge Inspection Activities



Golden Gate Bridge Inspection: April 2018

Source: http://sanfrancisco.cbslocal.com/2018/04/30/engineers‐stage‐
high‐wire‐inspection‐of‐golden‐gate‐bridge/



2. Magnetic Wheel Designs

(Up to 5kg pull force)



3. Failure Investigation

Sliding failure Turn-over failure



Failure Investigation (cont.)
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4. Climbing Robots

Initial prototype



Climbing Robot (cont.)

Length 221 mm

Width 130 mm

Height 241 mm

Weight 6 kg



Climbing test w/o load



Design Test



Climbing Robot (cont.)



Robot Architecture



Edge Avoidance with IR sensors



Edge Avoidance Algorithm



Edge Avoidance Test



Image Stitching (1)
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Image Stitching (2)

Sparse feature‐matching Image‐to‐image matching



Image Stitching (3)



Image Stitching (4)



3D Construction (1)
• Based on the Iterative Closest Point (ICP) 

algorithm
• Goal: find rotation R and translation t to align 

input point cloud (pi) to a reference point cloud 
(qi)

•



3D Construction (2)



3D Construction (3)



5. Demonstration: Design 1



Climbing Robot: Design 2
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Demonstration: Design 2



5. Demonstration: on bridges
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Future work
• Test and validation
• Integration with NDE sensors
• Autonomous localization and navigation
• NDE path-planning driven
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