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Abstract: This paper contains has conducted research and analysis on different corrosion identification and monitoring 
methods to develop an autonomous corrosion inspection system to solve the challenge issued by the University Student 
Design and Applied Solutions Competition. This challenge is to build an autonomous corrosion detection and monitoring 
system to help provide new ideas and innovations to the Department of Defense. Using research and stakeholder analysis, 
this research produced a system to best meet the demands of the competition and determine the best possible solution to the 
design challenge. Our integrated team used a systems engineering approach to produce the design that will be fielded at the 
competition in April 2016. 
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1. Introduction

Corrosion monitoring and maintenance costs the United States Department of Defense (DoD) $20.9 billion and 
more than $500 billion annually across the nation through public and private entities (National Association of Corrosion 
Engineers, 2015). A large portion of senior level corrosion experts are nearing retirement in the DoD and corrosion 
industry; as such, the University Student Design and Applied Solutions Competition (USDASC) is supporting research 
and involvement in the industry to promote innovative applied technology solutions (University Student Design and 
Applied Solution Competition, 2015). With new cutting-edge technology being developed as the gap in energy and 
information storage begins to shrink, research and development of new systems for corrosion monitoring and prevention 
could potentially lead to billions of dollars in national savings. The USDASC challenge was to build an autonomous 
corrosion detection and monitoring system to help provide new ideas and innovations to the industry. This research will 
compete against colleges across the nation to design and build the best possible system capable of detecting and 
monitoring corrosion in difficult-to- reach or otherwise inaccessible areas. 

Corrosion is a chemical process that results in the degradation of metal through oxidation between a surface 
and surrounding molecules that alter the molecular structure of a material. The importance of corrosion lies in both 
economic and conservative factors. Material losses in pipes, tanks, and other metal structures can lead to significant 
economic loss through replacement and repair. Furthermore, since metal resource supply is limited, and time to design and 
produce metal structures is often costly itself, conservation of resources and time is key (Uhlig, 1964). While there are 
many methods to detect the corrosion process, not all are feasible due to cost or technological limitation, resulting in a 
majority of corrosion inspections being conducted visually. 
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