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About AEGIST

Documenting and Implementing Enterprise GIS 
Applications in Transportation with
 FHWA Office of Planning and Safety
 States DOTs Participating: 18; Engaged 5

» Completed Implementation Projects: 6 States

» Active Implementation Projects: 7 States

 Local Agencies and NG911 Stakeholders in 
California, Pennsylvania

 National Programs: EDC-6 Digital As-Builts, BIM 
for Infrastructure (TPF5-480)

 Standard Development Organizations: 
buildingSMART and OGC

 Industry Consultants
 Software Vendors





Enterprise GIS
Building up from ARNOLD, HPMS 9.0 & 
MIRE

Adding NG911: Local Agency Roads

Creating Road Segments for Asset 
Management, Safety Analysis, Travel 
Demand Modeling, Freight Analysis 
Network, Traffic Systems

Adding Geospatial Assets: Linear & 
Coordinate Referencing, Bringing Assets 
from Digital As-Builts (BIM-GIS) 

Adding Traffic & Safety Data, including 
data from Connected Vehicles, IoT 
Devices using Cloud-Based Data 
Platforms: AWS, Snowflake, Google 
Cloud

Managing Unstructured Data: Lidar, 
Georeferenced Photos, Videos for use in 
Geospatial AI/ML Apps
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Design & Construction: Digital Delivery

Preliminary 
Planning & 

Scoping

Asset Information 
Models for Preliminary 

Design, Traffic and 
Structural Analysis

Construction 
Management

Why AEGIST? 
Enabling Data Offices/Councils & Geospatial Information System Units at State DOTs to meet 
Agency Performance Goals and Objectives of Business Units at their Agencies

Data Office, Data Governance Council, Data Analytics Unit 
Information Technology (IT) Unit, 

Geospatial Information Systems (GIS) Unit 



Asset Management Systems
Pavement 
Management

Asset 
Maintenance 
Management
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Enterprise Data Engineering Platform
Data Mining, Parsing, Normalization, Conflation, 
Processing, Structuring, Transformation, Updates

UAS & Survey Data 
Management & Analysis System

(Videos, Photos, Imagery, Lidar, Mosaics)
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Program & Project 
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Safety

Design & Construction Systems

Enterprise Financial System

IoT Devices
Traffic & Asset Sensors

Enterprise Data Hub
Multi-Channel Data Storage

Asset Inventory Systems
Mobile Apps 

for Asset 
Inventory and 
Performance 

Web 
Applications 
for Complete 
Street Assets

Linear 
Referencing 
Application 
for Routes

Desktop 
Applications  

Complete Street 
Assets

Projects

NG911
NENA 
Roads 

Database

Local 
Agencies 

Roads 
Data

FHWA
FMIS

FHWA
DDIR

FHWA HPMS, ARNOLD

Federal Land Roads & 
Boundaries

Resource Mgmt. 
System

Labor (HR)
Equipment

Material

Cross-Asset 
Tradeoff

Project Planning & 
Programming

Enterprise Analytics Platform

Data 
Warehouse

Data Lake

Document Content Management

Enterprise 
Geo-Database 

Delta Lake

Enterprise APIs Platform 

RDMSs

Vulnerability, Risk, 
Resiliency & Life Cycle 

Planning

.. .. ..
…

FME ArcGIS GCP AWS Azure

File Servers

OSM GMNS Waze INRIX Sharedstreets…

… … … …

…..

.. .. ..

Crash 
Reporting 

System

Right-of-Way Acquisition 
Management

Analysis Apps (Web, Desktop, 
Mobile)

DOT System of 
Record (SoR)
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Geospatial Highway Information Modeling, Integration, Engineering and Analytics using Enterprise GIS



AEGIST Technical Services Activities at PFS States
CA CT FL ID TN PA OH KS NM NC WA GA MA

Spatial Data Governance, Management
     Strategy, Roadmap, Metadata Repository, Data Catalogs

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 Data Hubs 

Spatial Data Analytics

Spatial Visualization, Statistics, Econometrics, AI/ML, 
     Visualization, Descriptive, Diagnostics, Predictive & Prescriptive Analytics;



State DOT Technical Services Activities Summary
Summary of Work Activities Coordination Efforts

Connecticut DOT (1) Road Network Data Quality Report Generation using FME (including HPMS Data)
(2) Asset Information Requirements and Design to GIS Data Handoff from Digital As-Builts

Idaho 
Transportation 
Department 

(1) Spatial Data Governance Platform (Data Portfolio/Catalog; Data Engineering and Data Analytics)
(2) DOT LRS Roads and Federal Land Roads Data Conflation Tool (Python-Based)
(3) Strategic Roadmap for Geospatial Data Management 

FHWA BIM Projects: 
BIM National Strategic 
Roadmap; Data Governance

Tennessee DOT
(1) Strategic Roadmap for Spatial Data Management and Governance at Enterprise Level
(2) BIM-GIS Integration – Roadway Characteristics Data from Design/CAD to Geospatial Information 

Systems using Digital Twins and Building Information Modeling Tools-Techniques

FHWA BIM Projects: 
BIM National Strategic 
Roadmap; Data Governance

Caltrans (1) California Roads Sharing (CaRS): Caltrans, CalOES, Local Agencies (NG-911, ARNOLD-HPMS Data)
(2) CTDOT LRS-GIS Data Migration to AEGIST Data Model (formerly NRBM) for Publication & APIs

e911/NG-911, HPMS 9.0
MIRE, National Roads Pilot

Pennsylvania

(1) Traffic Count Site Selection Using GIS
(2) Geocoding Data Workflow Automation using Python-Based Geoprocessing Tool
(3) Speed Limit Data Quality Review using Routes, Signs, Vertical-Horizontal Curves GIS Data
(4) Local Agency and DOT Roads Integration: NG911 NENA Discussion and Data Exchange with DOT
(5) Data Governance for PennDOT Assets: Traffic & Safety, Projects, 
(6) Building Information Modeling: Building Spatial Digital Twins with Data from Multiple Systems

e911/NG-911, HPMS 9.0
MIRE, National Roads Pilot

Ohio DOT

(1) Strategic Roadmap for Roads Data Administration using LRS: 10 Areas Identified, such as: 
• Road Network Data Model for Travel Demand Modeling & Safety using DOT & Local Data
• Complete Streets: Bike Routes and Pedestrian Network
• HPMS 9.0-ARNOLD Rules Compliance, LRS-GIS Database Administration, Data Quality
• Open Standards Compliant, Machine Readable, Topological Road Network Data Model

e911/NG-911, HPMS 9.0
MIRE, National Roads Pilot



State DOT Technical Services Activities Summary
Summary of Work Activities Coordination Efforts

Georgia DOT (1) Road Network Data Supply Chain – Roadway Characteristics Data Collection with Local Agencies e911/NG-911, HPMS 9.0
MIRE, National Roads Pilot

Massachusetts 
DOT

(1) Interchange Data Modeling for Traffic, Safety and Mobility Applications 
(2) Road Network Data Quality Assessment 

ARNOLD, HPMS 9.0
MIRE, National Roads Pilot

New Mexico 
DOT

(1) ALRS Review and Comparison with AEGIST Data Model (National Road Network- NRN Data Model)
(2) Intersection Features Data Engineering and Modeling with Topology and Connectivity using Lidar 

and Open Street Maps (OSM) data. Pilot Implementation: Limited Study Area. (Semi-Automated 
Data Engineering/Modeling). Statewide Implementation (Investigating Automation with Lidar Data) 

e911/NG-911, HPMS 9.0
MIRE, National Roads Pilot

Washington 
State DOT

(1) Road Network Data Modeling in Linear Referencing Systems for Enterprise Use
(2) Geospatial Database Modernization and Cloud-based Geospatial Data Management  

HPMS 9.0, MIRE, 
National Roads Network

Florida DOT
(1) Intersection Features Data Engineering and Modeling with Topology and Connectivity: Open 

Standards Compliant, Machine Readable, Topological Road Network Data Model
(2) Dual-Carriageways Data Modeling

HPMS 9.0, MIRE, 
National Roads Network

North Carolina 
DOT

(1) Road Network Data Management and Governance
(2) Intersection Features Data Engineering and Modeling with Topology and Connectivity: Integrating 

data from NCDOT LRS, Open Street Maps, Traffic Signals Data for Enterprise Users (e.g. Safety)

HPMS 9.0
National Roads Network

Kansas DOT

(1) Intersection Features Data Engineering and Modeling with Topology and Connectivity
(2) Lidar Data Integration into LRS-GIS System and Publication for use by Enterprise Systems.        Mobile 

Lidar Project Tasks: Routes with Z-values from Lidar Data, Creating HSM Road Segments & 
Calibrating Safety Performance Functions 

e911/NG-911, HPMS 9.0
MIRE, 
National Roads Network



AEGIST Guidebook v2.0

v2.0

~2023

v2.0

~2024

AEGIST Phase 1: FHWA & States
One-Year Effort

Developed and Reviewed in 
Meetings of States in 2019, 2021, 2022, 2023

Released for All States & Industry 
Stakeholders

AEGIST Phase 2: FHWA & StatesAEGIST Phase 1: FHWA & States
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