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1. Summary Page

Maintaining critical transportation infrastructure is one of the United States’ most important and
costly public safety challenges, requiring billions of dollars annually for inspection, repair, and
operation. Low-cost, routine monitoring of these assets enables early detection of structural
issues, enhances safety by preventing failures, saves taxpayers money by avoiding costly
emergency repairs, and extends the lifespan of these critical infrastructures. Although
significant progress has been made in automating the assessment of roadway-visible assets
(e.g. potholes and signage), routine inspection of hard-to-reach (e.g. roadside) and logistically
complex (e.g. bridges) assets remains difficult and costly. The inspection of many subsurface
infrastructure assets is still performed manually, often requiring specialized and costly
equipment and significant labor. As a result, achieving a complete and holistic
understanding of infrastructure deterioration is not yet possible at an affordable cost to
stakeholders.

To overcome these challenges, we propose a novel sensor fusion approach that combines
LiDAR (Light Detection and Ranging) for high resolution surface mapping and target
identification with quantum gravimetry for depth-resolved imaging based on bulk
density variation (Fig. 1).
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isolate cold-atom interferometry from its environment. Additionally, we build on decades of
Leidos experience in LIDAR and Al-based drone control to build this fully-integrated quantum
sensor tailored to addressing critical needs in infrastructure assessment.

Quantum gravimetry aligns closely with the U.S. DOT's top priorities by enhancing safety,
supporting infrastructure modernization, and advancing infrastructure planning through
innovative and ubiquitous sensing approaches. Given the importance of cost-efficiency and
resilience, we identify three key areas of impact: (1) Rapid assessment of critical
infrastructure during emergencies and natural disasters; (2) Timely, cost-effective
assessment of drainage and culverts; (3) Routine, autonomous assessment of bridges.
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