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Brief Description of Research
Project

ViewBridgelnEnvironments introduces a pioneering framework that integrates
environmental factors and contexts into bridge assessment, leveraging advanced
panoptic segmentation technologies, while also incorporating the latest computer
vision methods beyond segmentation. Traditional bridge inspections focus
primarily on structural integrity, often overlooking the surrounding natural and
manmade environments that can influence deterioration, accessibility, and safety.
This framework addresses that gap by capturing comprehensive visual data from
both bridge structures and their environments, enabling a holistic understanding
of bridge health and the interactions between structural elements and
surrounding conditions.

By incorporating CV-based models, the framework produces interpretable outputs
such as binary masks and quantified features, which support actionable decision-
making in bridge monitoring, maintenance, and management. The approach
allows for simultaneous assessment of structural and environmental conditions,
providing insight into potential vulnerabilities caused by adjacent terrain,
vegetation, hydrological factors, and nearby infrastructure. Through these
analyses, transportation agencies can identify risks, prioritize interventions, and
allocate resources more effectively to enhance bridge safety and functionality.
ViewBridgelnEnvironments is designed to leverage low-cost, widely accessible
data collection technologies, including imagery from cell phones, cameras, and
affordable drones, making it practical for both state-managed and locally owned
bridges. The framework is scalable and adaptable, capable of being applied across
diverse geographic regions and bridge types, including those in rural or hard-to-
access areas where traditional inspection is challenging. While erosion is one
example of a feature that can be monitored, the framework is not limited to this,
and the project will identify additional key features for comprehensive bridge




assessment.

By integrating structural evaluation with environmental context,
ViewBridgelnEnvironments enables bridge owners and agencies to make timely,
informed decisions, supporting resilient, safe, and sustainable infrastructure. The
project represents a significant advancement in applying computer vision and
panoptic segmentation to civil infrastructure, combining precision, environmental
awareness, and practical deployment to enhance bridge monitoring and
management.

Describe Implementation
of Research Outcomes (or
why not implemented)
Place Any Photos Here

The outcomes will be tracked and reported once they are identified.

Impacts/Benefits of
Implementation (actual, not
anticipated)

The impacts will be tracked and reported once they are identified.
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https://abc-utc.fiu.edu/viewbridgeinenvironments-a-holistic-context-aware-
approach-to-bridge-assessment-using-computer-vision-segmentation-
technologies/
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