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Abstract: Ensuring the longevity and safety of bridge infrastructure is vital for public safety, efficient
transportation, reducing incidents, and maintaining economic stability. This paper introduces an
innovative software model that predicts the durability, remaining lifespan, and required maintenance
of bridges by leveraging cutting-edge technologies such as computer vision, Internet of Things (IoT)
sensors, and machine learning algorithms.

The software aims to mitigate the risk of bridge failures by employing an assessment system that
integrates historical data with real-time inputs. Through the use of computer vision and non-
destructive testing methods, the system identifies structural issues. Machine learning algorithms then
analyze environmental conditions and traffic patterns to evaluate the bridge's durability.

The proposed system efficiently operates through four main phases: user interaction, historical data
analysis, real-time data collection, and predictive analysis. These phases collectively generate a
comprehensive report on the bridge's condition, providing proactive solutions for maintenance
challenges through the intelligent application of machine learning algorithms. Ultimately, this
software model not only enhances the preventive maintenance of bridges but also promotes informed
decision-making and resource allocation by relevant authorities. By continuously monitoring and
analysing bridge conditions, the system ensures timely actions and extends the lifespan of critical
infrastructure, thereby contributing to overall public safety and economic stability.
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