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AEGIST Activities Update

▪ FHWA Office of Planning and 
Safety

▪ States DOTs Participating: 18; 
Engaged 5 

▪ Local Agencies and NG911 
Stakeholders in California, 
Pennsylvania 

▪ Federal Lands Management 
Agency

▪ Private Sector: Data and Software 
Vendors, Consultants working 
with Pooled Fund Study States



State DOT Technical Services Examples

▪ Pennsylvania Speed Limit Data Extraction Automation from PDFs; Integrating NG911 & DOT Roads

▪ California Roads Sharing (CaRS) Data and Application Architecture - Integrating NG911 & DOT Roads

▪ Idaho Data Governance Portal, Federal Lands Roads Data Conflation with DOT and Local Roads

▪ Connecticut: FME for Roads Data Quality Reporting

▪ Ohio: Strategic Plan for Road Network Data Management

▪ Kansas, North Carolina, New Mexico & Florida: Road Segments and Intersections Model for Model 
Inventory of Roadway Elements (MIRE), Safety  Analysis, Freight Analysis, Travel Demand Modeling 

▪ Tennessee: Design to GIS/Asset Management Data Migration 



Pennsylvania 
Speed Limit Data Extraction from Permits PDF using Python

Process to extract data from PDF, Excel or 
other static documents

Scripts and/or models to automate analysis

Create tools or processes to sync data among 
sources or notify when changes occur

Speed Limit Permits
(Authoritative Source)



California
Road 
Sharing 
(CaRS)



Idaho Geoprocessing Tool 
for DOT and Federal Lands 
Roads Data Conflation



Idaho Data Governance 
Tools
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Data Governance 
Framework

Data Governance
For BIM

FHWA Proposed Framework

3 Dimensions, 9 Components & 26 Elements



Data Assets Inventory and Applications 
TOGAF 9.2 Standard Compliant

IDAHO TRANSPORTATION DEPARTMENT



Connecticut 
DOT

Data Quality 
Automation using FME

Road Network Data Quality 
Checks 
• Routes
• Tiepoints/Nodes
• Intersection
• Pavement 
• Traffic



Road Network Data 
Model for MIRE, 
Routing & Travel 
Demand Modeling

North Carolina, Kansas, 
New Mexico, Florida



Asset Data Extraction from Design for Integrating 

into Roadway Inventory System

Data Quality Framework: Rules 

Road Network Data Governance for 

Enterprise Business Users

Geospatial Roadway Inventory Data Models for 

Supporting Equity in Transportation Planning

Bike and Pedestrian Routes Modeling for 

Complete Streets

Road Segments, Junctions and Intersections Model

Ohio GIS Strategic Roadmap
Draft, Work in Progress

Building Information Modeling (BIM) for Infrastructure using 

Geospatial Data and Information Systems. Creating Asset 

Information Models from Digital As-Builts (DABs). 

Additional Rules for FME-Based Data Quality Workspaces

Data Quality Assessment Dashboards

Data Catalog, Applications Communication 

Diagram, Data Models, Roadway Characteristics 

& Road Sections Data Engineering and 

Provisioning to Enterprise Users 

Topological Road Network Model with Road Segments, 

Intersections, Junctions for MIRE, Safety Analysis and 

Travel Demand Modeling, Freight Analysis

Models for Bike Routes, Trail Network.

Classification System for Bike Lanes

Adopt Standards like Generalized Modelling 

Network Specification (GMNS)

Building Road Asset Information Models to support 

USDOTs’ Transportation Equity Action Plan

LRS Road Network Administration

LRS Centerline Modeling for All Roads using data from Local 

Agencies, DOTs Design Alignments, 

HPMS 9.0 Data Model Updates

National Highway Freight Network 

(NHFN) Roadway Segments, 

Restricted Public Roads, Widening 

Potential, AADT, Route Identifications 

(Primary/Secondary Routes)



1. Portfolio: Inventoried “data assets”

2. Data Models & their objective. Enterprise Data 
Dictionary, Data Quality Dimensions and rules

3. Automating data processing, integration & 
quality using Data Science Workbench

4. Data Governance Dashboards

Idaho: HPMS Data Quality Rules 
Automation & Dashboards
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AEGIST: APPLICATIONS FOR ENTERPRISE GIS IN TRANSPORTATION
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https://gis.penndot.gov/onemap/
https://gis.penndot.gov/sol/latlong
https://data-pennshare.opendata.arcgis.com/
https://gis.penndot.gov/onemap/
https://gis.penndot.gov/onemap/


Tennessee DOT: Design Data to GIS and Asset Management



Tennessee DOT: Design Data to GIS and Asset Management
R&Hs Linear Referencing System – Route Redlines and Events



Tennessee DOT: Design Data to GIS and Asset Management
Receiving Realignments and/or New Alignments for Roads & Bridges: 2D/3D Geometry



Importing Alignments and Stationing



AEGIST Implementation Activities at PFS States
CA CT FL ID TN PA OH KS NM NC

Spatial Data Governance, Management
Strategy, Roadmap, Metadata, Data Portfolio & Library, Workshops

Spatial Data Modeling

Roads Data Modeling & Business Rules
DOT, Federal, Local: HPMS, ARNOLD, NG911, MIRE, Intersection

Intersections Data Model 
HPMS 9.0, MIRE, GDF, IFC Roads Based

Data Quality Automation 
HPMS, MIRE & Assets

Spatial Data Integration and Engineering

Roads Data Integration, Authoritative Data Mgmt.
DOT, Federal, Local Roads Data Sharing & Federation

Road Network and Events Data Publication/Sharing
Data Model for Data Warehouses. Data Models & Engineering in Data Hubs 

Spatial Data Analytics

Spatial Statistics, Econometrics, AI/ML, Optimization
Descriptive, Diagnostics, Predictive and Prescriptive Analytics; Image Analysis



Governing Data Using Spatial & 
Linear Referencing Systems

Spatial Data Modeling in 

Transactional Systems of Records (SoRs) 

and Spatial Data Engineering for Publication to 

Enterprise Data Warehouses, Databases to support 

Spatial Data Analytics and Reporting

Via the Systems of Engagement (SoE)

© Source: Bhargava et.al. (2021). Identifying Data Frameworks and Governance for Civil Integrated Management. FHWA Research. WSP

Spatial Data Modeling

Spatial Data Engineering

Spatial Data Analytics & 
Reporting 

Ensuring Transportation Equity by Preparing 
Spatial Transportation Data for Decision Makers 

across All Asset Life Cycle Phases & Processes



AEGIST Guidebook v2.0 Data Modeling Standards

Content Standards

1. Highway Performance Monitoring System (HPMS 9), especially HPMS 9.0 Reassessment

2. National Bridge Inventory (NBI); Bridge Management Elements (BME); National Bridge Elements (NBE) 

3. United States Road Specifications (USRS) and US Army Corp of Engineers (USACE) Road Lines

4. United States Census Bureau’s Road TIGER/Line files

5. Model Inventory of Roadway Elements (MIRE)

Geometry Standards

1. All Roads Network of Linearly Referenced Roads (ARNOLD)

2. Geographic Data Format (GDF) from Open Geospatial Consortium (OGC) 

3. CityGML from Open Geospatial Consortium (OGC) 

4. General Modeling Network Specification (GMNS) 

5. Industry Foundation Classes (IFC) from buildingSMART 

6. Open Street Maps (OSM) and Shared Streets

7. Proprietary standards: Esri Roads & Highways ALRS, Bentley AssetWise LRS (AWLRS), GeoMedia, Rizing Intersection Manager, 

TransCAD, Cube, Emme, HERE, INRIX etc.

Source: Abhishek Bhargava, 
Framework for National BIM 
Transportation Library



AEGIST Developing Roads 
and Assets Data Models 
using Data Standards

Source: Abhishek Bhargava, 
Framework for National BIM 
Transportation Library



Questions


