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AIM Innovation Showcase Application
Sponsor
Nominations must be submitted by an AASHTO member DOT willing to help promote the innovation. If selected, the sponsoring DOT will be asked to present the innovation at the Innovation Showcase during the AASHTO Spring Meeting.
1. Sponsoring DOT (State):  Florida Department of Transportation
2.  Name and Title: Dan Hurtado
    Organization:  Florida Department of Transportation
    Street Address:  605 Suwannee Str.
    City:  Tallahassee
    State:  FL
    Zip Code:  32399
    Email:  dan.hurtado@dot.state.fl.us
    Phone:  850-414-5203

Innovation Description (30 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
3. Name of the innovation:
Power BI 3D Pavement Image Viewer and Condition Assessments Tool

 


4. Please describe the innovation. 
In an effort to embrace technology and improve safety, the Florida Department of Transportation (FDOT) has developed and deployed the Power BI 3D Pavement Image Viewer and Condition Assessments Tool. This innovative solution integrates over 15 million pavement images collected with a Laser Crack Measurement System (LCMS) into Power BI, offering high-resolution, 20-foot snapshots of pavement surfaces for statewide customer use. The tool presents key pavement condition metrics such as cracking, rutting, and International Roughness Index (IRI), allowing for comprehensive, data-driven pavement management. The tool revolutionizes FDOT's pavement management program by enabling remote condition assessments through intuitive image review processes, which significantly reduce or eliminate the need for physical field verifications. This enhancement not only improves the safety of inspectors by allowing them to conduct windshield surveys from the comfort of their office but also streamlines the decision-making process, providing more accurate pavement forecasting and potentially saving millions of dollars in the Department’s resurfacing programs. 
The innovation consists of three key functionalities: LCMS Image viewer: This feature allows users to easily review detailed pavement condition data and images, improving the accuracy of assessments and reducing on-site inspections. Crack Rating Calculator: Users can input specific milepost intervals and generate crack ratings, providing immediate and actionable insights for specific roadway sections. This helps transportation agencies to make informed, localized maintenance decisions. Raveling Map with Machine Learning Integration: Using a random forest model, pixel distributions in pavement images were analyzed to classify raveling severity across the state of Florida. The resulting map displays raveling hotspots categorized as low, moderate, severe, or no raveling, giving stakeholders a clear visual of distress areas for targeted maintenance. 
Through the integration of these advanced technologies, FDOT has created a powerful, data-driven platform that empowers stakeholders to make informed decisions quickly and confidently. The Power BI dashboards are equipped with dynamic key performance indicators and trend analyses, providing a user-friendly interface that supports efficient project re-segmentation and resource allocation. FDOT’s commitment to enhancing user experience and leveraging advanced data analytics has established a new standard in pavement management, positioning the Department as a leader in utilizing innovative tools for infrastructure maintenance. 
5. What is the existing baseline practice that the innovation intends to replace/improve?
FDOT’s traditional pavement condition surveys were predominantly manual, time-consuming, and labor-intensive. These field surveys required inspectors to physically travel to roadway sites, to visually assess and document pavement distresses such as cracking, rutting, and raveling. This manual process often lacked the high resolution necessary to provide accurate data, leading to subjective ratings that varied between inspectors. The data collected through these traditional methods were also limited in scope and required further validation, resulting in delays and increased costs in the decision-making process. Recognizing the potential of advanced technologies, FDOT has integrated Artificial Intelligence (AI) and Machine Learning (ML) into its pavement analysis to overcome the limitations of traditional practices. Specifically, these technologies have been incorporated into the automated detection and classification of pavement distresses from high-resolution 3D imagery. By using AI and ML algorithms, FDOT can now automatically detect and quantify distresses such as raveling with greater accuracy and speed, eliminating the need for subjective, manual evaluations. The innovation uses Power BI to present these assessments through interactive dashboards, making the data easy to visualize and analyze. It allows for desktop reviews of pavement conditions, providing detailed 20-foot images with raveling classifications. This replaces traditional field reviews, drastically reducing fieldwork by up to 80% and enhancing the overall efficiency and safety of the inspection process. Additionally, the Power BI tool enables transportation agencies to move towards data-driven, predictive approaches in pavement management, resulting in more accurate forecasting, better resource allocation, and improved infrastructure outcomes.  
6. What problems associated with the baseline practice does the innovation propose to solve?
The innovation addresses several key problems associated with traditional pavement assessment practices:
· Safety Risks for Field Inspectors: Traditional pavement assessments required inspectors to physically visit roadways, often exposing them to dangerous working conditions in high-traffic areas. The innovation replaces these field inspections with remote, desktop-based evaluations, significantly reducing the need for inspectors to be on-site and improving overall safety. 
· Time-Consuming and Labor-Intensive Inspections: Manual surveys were slow and required significant time and resources to complete, often delaying the decision-making process for maintenance or repairs. The innovation automates the collection and analysis of pavement data using 3D imagery, AI, and machine learning, reducing the time needed for assessments and allowing for faster, more informed decision-making. 
· Subjectivity and Inconsistent Data Quality: Traditional surveys relied on visual assessments, which could vary between inspectors, leading to inconsistent ratings and a lack of standardization. The innovation uses AI and machine learning algorithms to automatically detect and classify pavement distresses, eliminating subjectivity and improving the accuracy and consistency of the data. 
· Limited Data Visualization and Integration: Manual methods provided limited access to high-resolution data and lacked the ability to integrate and visualize large datasets effectively. The innovation solves this by integrating over 15 million high-resolution images into a dynamic Power BI platform, enabling real-time visualization, analysis, and presentation of pavement conditions, including cracking, rutting, and raveling severity. This provides stakeholders with a comprehensive view of pavement conditions, enabling more data-driven decision-making. 
· Costly Field Verifications: Traditional field verifications were not only time-consuming but also expensive, contributing to higher operational costs. The innovation’s desktop review capability significantly reduces the need for field verifications, lowering costs and improving the overall efficiency of the pavement management process. By addressing these issues, the innovation significantly enhances the speed, safety, accuracy, and efficiency of pavement condition assessments, while also promoting predictive and data-driven approaches to infrastructure management 

7. Briefly describe the history of its development. 
The development of the Power BI 3D Pavement Image Viewer and Condition Assessment Tool began as part of FDOT’s broader effort to modernize and improve the efficiency of its pavement management program. Recognizing the limitations of traditional manual surveys, FDOT sought to leverage emerging technologies such as 3D imaging, Power BI, artificial intelligence (AI), and machine learning (ML) to create a more accurate and data-driven approach to pavement condition assessments.
The initial phase of development involved integrating a Laser Crack Measurement System (LCMS) to capture high-resolution, 20-foot pavement images across the state of Florida. These images, collected over several years, provided a comprehensive dataset for analyzing pavement distresses, including cracking, rutting, and raveling.
FDOT then partnered with technology experts to develop machine learning algorithms, particularly a random forest model, to automatically classify raveling severity based on pixel distribution in the images. This was followed by the creation of the Power BI platform, where the images and analysis could be visualized in a user-friendly, dynamic interface. Over time, additional features, such as the crack rating calculator and raveling map, were incorporated to enhance the tool’s functionality and value.
After successful pilot testing and refinement, the tool was fully implemented across FDOT, enabling remote pavement condition assessments, reducing the need for field inspections, and providing data-driven insights for better pavement management. The tool is now ready for full-scale deployment and has the potential for adoption by other transportation agencies.

8. What resources—such as technical specifications, training materials, and user guides—have you developed to assist with the deployment effort? If appropriate, please attach or provide weblinks to reports, videos, photographs, diagrams, or other images illustrating the appearance or functionality of the innovation below (if electronic, please provide a separate file). Please list your attachments or weblinks here.
· Webinars and Live Demonstrations: FDOT has hosted live webinars and interactive demos to showcase the tool’s capabilities to potential users and stakeholders.
·  Diagrams and Images: Visual aids, including screenshots of the Power BI dashboards and examples of 3D pavement images, are provided to illustrate the tool’s functionality. These resources help users quickly grasp how to use the tool and interpret the visualized data (see below examples). [image: Graphical user interface, table
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State of Development (10 points)
Innovations must be successfully deployed in at least one State DOT. The AIM selection process will favor innovations that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
9. How ready is this innovation for implementation in an operational environment? Please select from the following options. Please describe.
☐ Innovation is fully functional and yet to be piloted.  
☐ Innovation has been piloted successfully in an operational environment.  
☐ Innovation has been deployed multiple times in an operational environment.
☒ Innovation is ready for full-scale implementation.
The Power BI 3D Pavement Image Viewer and Condition Assessment Tool is fully operational and readily available for use. It has been made accessible through FDOT's SharePoint platform, allowing any FDOT user to easily access and utilize the tool for their pavement management needs. The tool has already been extensively used by District Engineers and pavement management teams for real-time pavement condition assessments, forecasting, and decision-making across various projects. Its proven effectiveness in automating inspections, improving safety, and enabling data-driven decisions makes it fully prepared for widespread implementation across FDOT and other transportation agencies.
10. What additional development is necessary to enable implementation of the innovation for routine use? 
No additional development is necessary.  Already implemented.
11.  Do you have knowledge of other organizations using, currently developing, or showing interest in this innovation?  ☐ Yes ☒ No
If so, please list organization names and contacts. 
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Potential Payoff (30 points)
Payoff is defined as the combination of broad applicability and significant benefit or advantage over baseline practice.
12. Identify the top three benefits your DOT has realized from using this innovation. Describe the type and scale of benefits of using this innovation over baseline practice. Provide additional information, if available, using quantitative metrics, to describe the benefits. 
Benefit Types	Please describe:
Improved Safety
By reducing the need for physical field inspections, the Power BI 3D Pavement Image Viewer and Condition Assessment Tool has significantly improved safety for FDOT personnel. Inspectors can now assess pavement conditions remotely from the office, minimizing their exposure to traffic hazards and dangerous work environments. The tool has enabled desktop reviews to replace up to 80% of field verifications, dramatically decreasing the risk of accidents for field inspectors.
Improved Quality
The integration of AI and machine learning in the tool has vastly improved the accuracy and consistency of pavement condition assessments. Traditional, subjective ratings have been replaced with objective, data-driven classifications of distresses like raveling, cracking, and rutting. High-resolution 3D imagery and automated analysis have led to more reliable pavement condition data, improving the quality of decision-making for maintenance and resurfacing efforts. The tool’s crack rating calculator and raveling map provide precise metrics that can be applied consistently across the state.
Shorter Schedule
The tool has reduced the time required for pavement assessments by automating data collection and analysis. What used to take weeks with manual field surveys and follow-up verifications can now be done in a fraction of the time through the tool’s automated processes. For example, large sections of roadway that previously required field teams to gather and analyze data can now be assessed remotely and more quickly. This reduction in time has resulted in accelerated project timelines and has allowed FDOT to respond more swiftly to maintenance needs, improving operational efficiency across the state.



Deployability (30 points)
The AIM selection process will favor innovations that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
13. What challenges and/or lessons learned should other organizations be aware of before adopting this innovation?
· Data Integration and Management: One of the initial challenges faced during the implementation of the Power BI 3D Pavement Image Viewer was the integration of vast amounts of high-resolution imagery and data from various sources. With over 15 million pavement images collected per year, ensuring efficient data storage, accessibility, and seamless integration into the Power BI platform required careful planning and infrastructure investment. Other organizations should ensure they have the necessary data management systems and IT resources in place before adoption. 
· Initial Investment in AI and Machine Learning: Developing and fine-tuning the machine learning models, particularly the random forest algorithm for raveling classification, required collaboration with experts and an initial investment in research and development. Organizations should be prepared for an initial commitment of resources to develop, test, and refine the AI components to ensure the tool delivers accurate and reliable results. However, once operational, the tool offers substantial long-term cost savings and efficiency gains. 
· Ensuring System Scalability: As this tool was rolled out statewide, ensuring scalability across different districts and regions was essential. Other organizations should consider how the system can be scaled to accommodate different roadway networks, data volumes, and user bases without compromising performance or accessibility. Proper infrastructure planning can mitigate these challenges. By being aware of these challenges and proactively addressing them, organizations can adopt and deploy the tool more smoothly, leading to quicker benefits realization and improved pavement management outcomes.

14. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:  
Level of Effort: The deployment required a cross-functional effort involving pavement management experts, data scientists, IT specialists, and end-users. Developing the machine learning algorithms and integrating over 15 million images into the Power BI interface required collaboration between multiple teams. Effort was also invested in creating user-friendly dashboards, ensuring data accuracy, and conducting comprehensive user training. 
Time:  The full deployment of the tool, from concept to full-scale implementation, took approximately 4 months. These included phases of planning, testing, system integration, pilot testing in specific districts, and statewide rollout. Regular updates and improvements continue to ensure the tool remains optimized and responsive to user needs.
15.  To what extent might implementation of this innovation require the involvement of third parties, including vendors, contractors, and consultants? If so, please describe. List the type of expertise required for implementation.
 The implementation of the Power BI 3D Pavement Image Viewer and Condition Assessment Tool involved collaboration with several third parties, including vendors, contractors, and consultants. These external partners provided the specialized expertise necessary for the development, integration, and deployment of the tool. 
· Technology Vendors: FDOT partnered with vendors to provide the Laser Crack Measurement System (LCMS) technology, which captured the high-resolution pavement images used in the tool. These vendors also provided technical support for the integration of the LCMS data with FDOT’s systems. 
· Machine Learning and Data Science Consultants: External consultants specializing in artificial intelligence (AI) and machine learning were engaged to develop and refine the random forest model used to classify raveling severity. These experts assisted in training the model, fine-tuning its accuracy, and ensuring that it could process large datasets efficiently. 
· Power BI Experts: Power BI consultants were brought in to help design and develop the dynamic dashboards, ensuring they were intuitive and easy to use for FDOT’s staff. These experts also provided guidance on how to best integrate the pavement data into Power BI for real-time analysis and visualization. 
· IT Infrastructure Contractors: To handle the large volume of 3D images and data, IT contractors were involved in upgrading the department’s infrastructure. They ensured that data storage and processing capabilities could support the innovation, while also maintaining security and accessibility through FDOT’s SharePoint platform. 

Expertise Required for Implementation: 
· Data science and machine learning: To develop and implement AI algorithms for automated pavement distress detection and classification. 
· Power BI development: For creating interactive dashboards and integrating large datasets into the platform. 
· Pavement management specialists: To guide the design and ensure the tool addresses practical, field-based needs. 
· IT and system integration specialists: To ensure the infrastructure is capable of handling large-scale data storage, access, and processing. 
While FDOT led the overall implementation, the expertise provided by these third-party partners was critical to the successful deployment and operation of the tool. 
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