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Background
The Pooled Fund Study (PFS) on Applications of Enterprise GIS in Transportation (AEGIST) was initiated by FHWA in 2018. During 2019-2024 (AEGIST Part 1), a guidebook was developed for transportation agencies in the United States, with the primary objective of documenting guidance on how spatial and linear referenced data should be managed by States. Also, Technical Services were provided to 15 State DOTs. The technical services activities included: 
· Geoprocessing tools development
· Web applications development
· Geodatabase management 
· Data Governance
· Intersection data model development for MIRE 
· [image: Spatial Data Governance pie chart]Lidar and/or Imagery data management and processing (using AI) for asset data extraction
· AI Knowledge Platforms (chatbot) deployment for GIS/LRS Training and Ad-hoc Data querying
· Event data processing and integration with ALRS 
· Local roads data integration with DOT LRS
· Design-Construction Digital As-builts data integration
AEGIST Part 2: Project Objectives
During October 2024 – October 2027, AEGIST Part 2 will be executed.
· Develop structured spatial data management systems and processes. This involves establishing governance systems, business rules, applications, and tools for modeling transportation data, especially linear referencing system (LRS) data. Facilitate importing, exporting, and conflating road network data across DOT LRS and Federal, State, and Local data systems.
· Utilize, develop and deploy Artificial Intelligence (AI) tools, systems and techniques to support technical services to AEGIST pooled fund states related to geospatial data management and government.
· Establish guidelines for managing and governing data in spatial and linear referencing systems at transportation agencies, including but not limited to routes, intersections, interchanges, roundabouts, road segments, roadway characteristics, infrastructure assets, model inventory of roadway elements (MIRE), HPMS data items and ARNOLD road network. 
· Update the AEGIST Guidebook that was prepared during 2019-2024 by continuing to document best practices across agencies in managing spatial data using enterprise data systems, including but not limited to Asset Management Systems, Traffic and Safety Systems, Project Planning and Programming Systems, Design and Construction Systems, and GIS and Linear Referencing Systems (LRS).
· Conduct conference presentations, webinars, workshops and meetings of the pooled fund states and provide technical services to the States participating in the pooled fund to develop national standards in data modeling and management; enhance existing enterprise GIS systems at these agencies.
Completion Status and Summary
Project Time Frame:	October 1, 2024 to October 30, 2027
Total Time, months:	36
Time Expended, months:	7
Percent Calendar Time Expended:	19%
Percent Complete for Tasks & Sub-Tasks:  	11.62%

Work Accomplished This Reporting Period: April 1st – June 30th 2025

Task 1: Project Management 
Task Objective: Perform project management activities, which include conducting monthly status meetings, developing quarterly status reports, creating a project work plan, managing project resources, schedule, deliverables, and communication with all stakeholders. 
Activities:
1. Coordination with District of Columbia DOT, West Virgnia DOT, Oklahoma DOT, Idaho DOT and Caltrans to scope AEGIST Part 2 Technical Services.
2. Developed a roster of potential technical services was developed and shared with the AEGIST Part 2 States as a starting point for scope planning.
3. Updates to the Quality Control Plan and its addition to the AEGIST Part 2 Technical Services Plan.
4. Developed and delivered the weekly progress reports. Created quarterly report for 2025 January - March. Created the monthly progress report for month of April and May, 2025.
5. Preparation of Invoice for 2025 Quarter 1: January-March, 2025.
6. Delivered AEGIST Guidebook v2 (Advanced Technical Draft) to Wisconsin DOT, along with links to the AI Road Network Model Planner.
7. Preparation of Invoice for May 2025.

Task 2: Technical Services
Task Objective:	Provide technical services associated to PFS States by completing various agency-specific and cross-agency activities identified in the work plan.
Activities:
· Caltrans 
· Held monthly CaRS Core Group and bi-weekly CaRS working group meetings to discuss the CaRS Memorandum of Understanding attachment, CaRS flyer, CaRS website and CaRS presentations at GIS-T and CalGIS conferences.
· Developed presentation slide-deck and other workshop material and conducted the workshop at the CalGIS Conference.
· Updated the Technical Data Architecture report to add information about Caltrans ALRS and NG911 data conflation results.
· Held configuration work sessions with Caltrans and 1Spatial to review issues with 1Integrate setup resulting in errors while conflating roads data. Continued discussion and resolution activities associated with issues encountered in data conflation using 1Integrate. Investigated solutions to resolve 1Integrate issues associated with generating data comparison results; and errors associated with 1Integrate engine. Reran conflation process in “debug” mode and investigated engine.log file.
· Performed testing of road data conflation configuration fixes in development and production environments.
· Coordinated with various counties in California to discuss and document information about their road data management workflows. 
· Discussed potential opportunities for collaboration between CaRS Program and Overture with Merced and Fresno county, including current data sharing and next steps to present this opportunity.
· Established the scope of 1Spatial data services and prioritized backlog based on Caltrans input, focusing in 2025 on Edge matching configuration deployment, 1Integrate ArcGIS Pro Plugin setup, and publication of roads conflation and change proposal results using feature services.
· Coordinated with 1Spatial and Caltrans to investigate issues experienced in the Caltrans environment and determine why they are not replicated in the 1Spatial development environment. Discussed alternative resolution approaches for addressing errors associated with county and State Roads data conflation. Continued to investigate various solutions to resolve ‘topology empty’ and ‘server engine crashing’ issues with Caltrans IT and 1Spatial, to pull data from counties into the Caltrans LRS. Brainstormed potential tests, including testing if data from another county needs to be tested or if the issue is due to data from a particular county.
· Continued resolution of the 1Integrate Engine error that is blocking the conflation of County and Caltrans roads data. Started deploying a new Caltrans 1Integrate environment to replicate the configuration of the 1Spatial environments.
· Continuing to investigate various solutions to resolve the ‘topology empty’ and ‘server engine crashing’ issues with Caltrans IT and 1Spatial, to be able to pull data from counties into the Caltrans LRS. This problem was a major focus in May, involving continued discussions on running 1Integrate in the Caltrans environment, creating a replica of the environment in 1Spatial for testing, and brainstorming potential tests. Work in April included holding multiple configuration work sessions with Caltrans and 1Spatial to review 1Integrate setup issues, testing configuration fixes, and continuing investigation into 1Integrate conflation routine execution. The issue with the 1Integrate engine was identified in April, with unsuccessful reruns and scheduled follow-ups.
· Coordinating with 1Spatial to discuss alternative resolution approaches for addressing errors associated with county and State Roads data conflation.
· Executed the San Luis Obispo roads data conflation with the Caltrans All Roads dataset and generated change proposals from both agencies for review.
· Examined change proposals to assess whether differences in road geometry between agency datasets were correctly identified as per AEGIST rules.
· District of Columbia DOT 
· Updated the DC Technical Services Work Plan to include potential task development for customized geoprocessing tools, geodatabase management services, and data redundancies/data quality assessment tools. 
· Identified technical services work activities: Develop a batch geoprocessing tool to locate points on a route, Production Geodatabase architecture and deployment, and Develop a Data Quality Assessment Tool.
· Reviewed approach and solutions for the development of a batch geoprocessing tool for locating points on the route.
· Received and reviewed ALRS geodatabase from DC DOT to validate that required features are available for task execution. Analyzed road network data and processed it to prepare for use in automated geoprocessing tools by developing a data loading function.
· Developed an algorithm using functions and data tools identified for mapping geospatial data to the LRS network.
· Development of test data for a geoprocessing tool to calculate LRS location.
· Investigation of geoprocessing APIs and services available for geoprocessing tool development.
· Preparation of the environment using Docker containers for geoprocessing tool development.
· Focused on investigation and testing of geoprocessing tools and libraries. This involved investigation and testing of open source libraries for locating points on LRS, leveraging information about the nearest route name. This directly followed the identification of technical services work activities in April for developing a batch geoprocessing tool to locate points on a route.
· Testing of location referencing geoprocessing tools available in the ArcGIS Enterprise suite.
· ArcGIS geoprocessing tools deployment testing in the AWS cloud platform.
· Analyzed road network data and processing it to prepare for use in automated geoprocessing tools by developing a data loading function.
· Developing an algorithm using identified functions and data tools for mapping geospatial data to an LRS network. These efforts built upon May's work which included the development of test data, investigation of geoprocessing APIs and services, and preparation of an environment using Docker containers for geoprocessing tool development, and the review of the ALRS geodatabase received from DC DOT in May to validate required features. The DC Technical Services Work Plan was also updated in April to include potential task development for customized geoprocessing tools and data quality assessment.
· Idaho DOT 
· Coordinated with Idaho to update the technical services work plan and information about the list of prioritized tasks. This update included developing a budget, schedule, and level-of-effort for each task, and scheduling a meeting to discuss these updates. 
· Scope of technical services tasks was discussed, tasks prioritized, and next steps established, and detailed documentation of these discussions was developed. This built on earlier coordination in May to update the technical services work plan and prioritize tasks, with access to the updated plan provided to the Idaho team.
· Developed detailed documentation of the discussions with Idaho to record information about work activities and tasks identified in the work plan.
· Updated the Idaho AEGIST Technical services work plan based on meetings, developing the budget, schedule, and level-of-effort for each task. Estimated task level-of-effort and deliverables based on Idaho’s input on scope and priority.
· Massachusetts DOT 
· Geoprocessing of routes in ALRS to create road elements and added a new data field to capture the type of road element (e.g., ramp, bridge).
· Continued development of the Intersection modeling tool to generate point and polyline interchange features. The work involved: 
· Enhancing logic for creating interchange polyline features by geoprocessing ramp, mainline, bridge segments, and nodes associated with the interchange.
· Testing the polyline interchange features generated using road elements (ramps, mainline, bridge). Addressing issues with interchange geoprocessing tool where nearby interchanges were getting combined.
· Updating the interchange generation tool to include bridge segments, mainline segments, and ramp segments as different road elements and generate interchange polyline features.
· Investigating the integration of Python data processing functions with the ArcGIS Plugin development framework (in C-sharp).
· Development and refinement of intersection and interchange data modeling and processing tools and their integration into the ArcGIS Pro environment.
· Investigated route naming conventions across States to identify and updated the intersection model development tool by adding parameters for an intelligent route identifier, making it usable by any State DOT.
· Continued development of the MassDOT Intersection model using an updated geoprocessing tool, with discussions planned regarding geoprocessing rules and the approach for creating road elements, intersection points, intersection polylines, and interchange features. This built upon the ongoing development of the Intersection modeling tool in May to generate point and polyline interchange features.
· Investigated updating the intersection model development tool by adding parameters for an intelligent route identifier, making it usable by any State DOT. The tool had previously been updated in May to generate point and polyline interchange features and for flagging ramp and mainline road segments, and to add parameters for user input as an ArcGIS Plugin.
· Enhancing the logic for creating interchange polyline features by geoprocessing ramp, mainline, bridge segments, and associated nodes, and updating the interchange generation tool to include bridge, mainline, and ramp segments as different road elements. These efforts also included testing the development of polyline interchange features using these elements, addressing an issue from May where nearby interchanges were getting combined.
· Updating logic for nodes feature generation, separating nodes from "Points features" that are not decision points, and establishing Node Type and Point Type data fields to comply with MIRE 2.1 definitions.
· Investigating the integration of the Intersection modeling geoprocessing tool into the ArcGIS Pro environment as a plugin using Docker containers, installing libraries, and testing the container. This followed the creation of a development environment for the ArcGIS Pro Intersection Modeling Plugin in early May.
· Documenting geoprocessing rules with references to the AEGIST Guidebook for delivery to MassDOT.
· Oklahoma DOT 
· Coordinated with Oklahoma DOT to establish technical services tasks: Intersection modeling, Bike Lane/Routes Data Modeling, and Sidewalks Modeling.
· Investigated datasets and models for training and finetuning of AI models for extraction of sidewalks data.
· Started development of a geoprocessing tool for extracting sidewalks data from Open Street Maps and Google APIs for automating AI models development.
· Investigated approaches for developing geoprocessing tools and/or automating the modeling using data sources such as imagery, open street maps, and street view data.
· Utilized Oklahoma’s open street maps data to generate imagery labels for locating sidewalks.
· Prepared Oklahoma sidewalk data extraction automation workflow from open street maps.
· Continued investigation of datasets (Overture Maps, Open Street Maps) and models (object detection models) for training and fine-tuning AI models to extract sidewalk data.
· Created a development environment for the ArcGIS Pro Intersection Modeling Plugin development.
· West Virginia DOT 
· Established the technical services tasks: Intersection modeling, Geodatabase deployment, and Asset Data extraction from AI.
· Developed enterprise geo data warehouse architecture examples for presentation to WVDOT.
· Continued development of the intersection modeling tool to add MIRE data element tables and features, and generate intersection features (nodes, intersection points) with enhancements to the integrated geoprocessing tool as an ArcGIS Plugin. The work involved:
· Investigating and prototyping approaches to generate an “Intersection ID” using routes and bridges data to ensure subsequent runs of the intersection modeling tool can update intersection features appropriately.
· Extending the intersection modeling tool to add MIRE data element tables and features.
· Developing a plugin for the ArcGIS platform to enable execution of the AEGIST Intersection model tool using a more user-friendly tool.
· Coordinated with WV on action items related to 
· Task 2.WV.1: Review and document thoughts/requirements on Intersection Model development (including identifying any signal/intersection datasets for integration) and develop thoughts on enterprise geodatabase/data warehouse work.
· Task 2.WV.2: Develop thoughts on enterprise geodatabase/data warehouse work and plan a demonstration of existing systems.
· Investigated Vermont University’s satellite imagery labeling approach to assess if similar techniques can be utilized for labeling the satellite imagery acquired from West Virginia.
· Outlined the technical services associated with geodatabase and geo-datawarehouse design and explained how they add value to West Virginia.
· Continued investigation and development of automated labeling tools and techniques for labeling turn lanes, sidewalks, crosswalks on imagery. Investigated automated labeling of satellite imagery datasets using open street maps data to prepare data for AI training.
· Updated the Intersection modeling tool to generate point and polyline interchange features and for flagging ramp and mainline road segments.
· Updated the Intersection modeling tool (ArcGIS Plugin) to add parameters associated with intelligent route identifiers so that intersection data model can be developed as per West Virginia’s custom route identifier.
· Extraction of sidewalk and crosswalk data from Open Street Maps API using automated data processing tools for AI training.
· Prototyping, development, and investigation of transformer-based Visual Language Model and Object Detection Modeling architectures for extracting sidewalk and crosswalk data.
· Continued development and unit testing of automated labeling tools for creating satellite imagery labels using open street maps in May, and earlier investigation of automated labeling of satellite imagery datasets in May for AI training, and research into labeling approaches in April. Earlier in April, the development of enterprise geo data warehouse architecture examples was underway for presentation, and technical services tasks were established for Intersection modeling, Geodatabase deployment, and Asset Data extraction from AI.

Task 3: Marketing and Communication
Task Objective:	Webinars and Workshops will be held, and Articles will be presented in conferences and other industry forums to communicate information about the activities of the project, especially the technical work products developed as part of the project. 
Activities: 
· AEGIST GIS-T Workshop: Prepared, updated slide deck handouts and other material for distribution to workshop attendees. Delivered AEGIST workshop presentation slides, handouts, and access to the Road Network Data Planner web tool to all workshop participants. Coordinated with the presentation team to discuss the facilitation plan, presentation script, and roles and responsibilities. Conducted AEGIST workshop at GIS-T on April 7th. Updated the AEGIST website, adding information about the presentation material for the GIS-T workshop.
· TRF Presentation AADT Prediction using AI: Started development of the AI model for predicting AADT data based on historical traffic data and location information for presentation at the TRF conference in July.
· TRF Presentation AADT Prediction using AI: 
· Web mining of geospatial AADT data, road data, and associated metadata for training an AI Model. Processed Michigan DOT Traffic data to prepare data for AI Model Training. Extracted information about Traffic Count Stations in Michigan and added the data to the AI Training Dataset.
· Continued development of the AI model for predicting AADT data based on historical traffic data and location information. Developed alternative AI models for predicting traffic and compared their accuracy. Finalized model and utilized it to create examples of the Generative AI model prediction and how the model handles missing traffic data on roads to predict traffic.
· Developed graphics to illustrate how the Generative AI models’ self-attention mechanism learns temporal patterns and how spatial patterns are factored into model weights to predict future year traffic.
· Development of recommendations and conclusions based on AADT prediction results and AI model architectures investigated.
· Preparation and submission of slides to FHWA for the TRF conference based on AADT analysis and prediction results.
· Presented an AI-model created for predicting traffic on roads where traffic data is not collected annually.
· Coordinated with FHWA to discuss what the AI model does, how it can be used, and how it helps with predicting traffic based on road characteristics like functional class, facility type, temporal trends in traffic, and road location.
· Developed the presentation script and documented notes on each slide in the presentation deck.
· Coordinated discussions regarding the presentation script and delivery of key messages




Task 4: Annual Meeting of the Pooled Fund States
Task Objective:	Conduct the annual meeting of the AEGIST pooled fund states

Activities: Development of Road Network Model Planner using AEGIST Guidebook for Workshop with AEGIST States. The work involved:
· Added enhancements to the Road Network Model Planner tool for discussion at the Meeting of the States and for evaluation of road network data modeling specifications. Deployed the AEGIST road network data model planner for demonstration and use in exercises at the GST workshop
· Connected the AI Model Planner tool information to the AI LLM Model to create a fine-tuned model for generating guidelines on road network modeling based on user queries.
· Continued development of the AEGIST Road Network Planning Tool so that States can use it to feed data to the AI Agent and help specify road modeling rules and specifications.
· Setup of data repository for storing data on feedback of road network modeling rules and specifications.
· Development of reporting tools to process data entered in the road network planner tool so that users can query and analyze the trends and patterns of road network modeling approaches, and investigate comments.
· In May, a data repository was set up for storing feedback on road network modeling rules and specifications. The AEGIST Guidebook was shared with Wisconsin DOT, along with links to the AI Road Network Model Planner.
· In April, enhancements were added to the Road Network Model Planner tool for discussion and evaluation. The AI Model Planner tool information was connected to the AI LLM Model to create a fine-tuned model for generating guidelines on road network modeling based on user queries. The development of the AEGIST Road Network Planning Tool continued so states can use it to feed data to the AI Agent and help specify road modeling rules and specifications.
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