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AEGIST Pooled Fund 
Program

• FHWA Offices of Planning & 
Safety 

• 18 States; 5 more engaged

• Local Agencies

• Federal Lands Management 
Agency

• National and International 
Standard Development 
Organizations

• Software vendors, Data vendors 
and agency consultants

Engaged to deploy best practices 
and standards for utilizing 
geospatial data & applications



Project Planning & Programming Asset Management
(Operations and Maintenance)

Traffic and Safety

Pavement Life 
Cycle Plan

Bridge Life 
Cycle Plan

Maintenance
Work Management

Travel Demand 
Modeling

Highway Safety 
Analysis

Congestion 
Management

Freight / Truck 
Routing

Emergency 
Response

Statewide 
Transportation 
Improvement 

Program 

Project 
Selection & 
Evaluation

Highway 
Economic 

Requirements 
Analysis

Asset Inventory & Routine 
Inspection Operations 

Traffic Systems Operations and 
Management

3

Design & Construction: Digital Delivery

Survey
(Ground Survey, 

Mobile Lidar,     
Aerial Imagery & 

Lidar)

Environmental Planning, 
Design and Fabrication

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 



AEGIST Data Integration and Engineering for Analytics

▪ State Agency Data Sources

» Linear Referencing Systems (LRS) and/or Local Roads Inventory System (e.g. NG-911 Road Centerlines)

» Highway Performance Monitoring System (HPMS)

» Asset Management Systems (including Geospatial Asset Inventory, Inspection and Work Mgmt. Systems)

» Project Planning and Programming Systems

» Traffic and Safety Analysis Systems

▪ Open Data Sources: 

» FHWA All Roads Network of Linearly Referenced Dataset (ARNOLD)

» FHWA National Bridge Inventory (NBI)

» National Performance Measurement Roads Dataset (NPMRDS)

» Regional Integrated Transportation Information System (RITIS)

» Census Transportation Planning Products (CTPP)

» Open Street Maps (OSM)

▪ Proprietary Data Sources

» HERE, Geotab, INRIX, Waze, etc. 



Building Information Modeling (BIM): Enterprise Systems, Applications, Tools and Processes Deployment Activities
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Data Management and Governance



AEGIST Beneficiaries
• Planners (AEGIST modeled data + traditional census data)

• Land use and transport modeling, impact assessments (resilience, 
environmental justice), complete streets design, investment analysis

• Travel demand modeling and vehicle routing 

• Roadway Inventory & Geospatial Information Systems Unit

• Federal reporting: HPMS, ARNOLD, MIRE

• Data quality automation, GIS products teams

• Safety engineers

• Roadway Improvement Data Program Deployment 

• Roadway safety analysis, Intersection safety analysis, 

• Pedestrian, Bike network for safety analysis

• Asset Managers

• Asset Information Management, Data governance 
(roads/bridges/safety), digital twins, better lifecycle data integration

• Digital Delivery: Design, Construction Management

• Hand-off As-Built Asset and Roadway Characteristics data to Asset 
Managers, thereby improving quality of data reported to FHWA 



AEGIST Beneficiaries
• Federal agencies

• Better data reporting from States for HPMS 9, MIRE, ARNOLD, 
Federal-Aid projects data submission

• Decentralized national road network data creation

• Development of National standards for road data modeling

• Local agencies

• Roadway Mileage Reporting

• Pavement condition information tracking

• Safety analysis using comprehensive roadway inventory data

• Transportation improvement programs data standards

• Emergency management agencies

• NG911 and ARNOLD Road Centerline data integration 
methodology, approach and proof-of-concept pilots

• Federal Lands Management Agency: Roads data integration

• Private Sector: Governance of Emerging Data Technologies

• Integrate Connected Vehicle Environment (CVE), Unmanned Aerial 
Systems and Mobile Survey data in enterprise asset systems



AEGIST Building Data Modeling, Engineering and Data Science 
Standards at National Level



Road Assets and CTPP Data Integration for Equity in Transportation Planning



Project Planning and Programming

Use Case PL-03: Cross-Asset Tradeoff Analysis 
and Transportation Improvement Program 
Development with Equity Considerations

Corridor Analysis: Prioritizing & Scheduling Bridge, 
Pavement, Safety, Mobility and other Asset Projects 
based on Socio-Economic Impact Analysis using CTPP 
Data Products

▪ Addressing the problem of uncoordinated projects

▪ Corridor Mobility Analysis: Fixing functionally 
obsolete bridges on the STRAHNET

▪ Economic Cost Analysis: Agency and User Cost 
(Vehicle Operating cost, Accident Cost) on 
STRAHNET 

▪ Cross-Asset Tradeoff Analysis
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Project Planning and Programming

Use Case PL-02: Identifying 
Proposed Road Segments that 
are going to open to traffic in 
different years and tracking 
status of as-designed, as-built 
roads over time using temporal 
data editing and status tracking 
(asynchronous editing allowed)

Source: Iowa DOT
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AEGIST Intersection Model
OGC Geographic Data Format (GDF), CityGML, buildingSMART IFC, Generalized Modeling Network Specification (GMNS) and 

MIRE Standards Compliant
Road

Road Elements

Junctions

Intersection

❑ LRS Route, Centerline (Datum), Route-Centerline (M:N)

❑ Intersection Features

» Junctions (Nodes): At Intersections, TAZ Centroid*, Bridge, Access 

Points, Median Cuts, Intersection Median Ends, Intersection Leg 

Begin/End, State/County/Town/Parish Boundaries (Snap Points). 

Setup as LRS Event.

» Intersection Point at Centroid, at a perpendicular offset from LRS 

Route (e.g.: Median Cut Intersection, MIRE-126). Setup as GIS 

Feature.

» Road Segment: Junction to Junction. Setup as LRS Event. Ideally 

aligned with NG911 Road Centerlines, with MIRE and NG911 

attribution.

» Intersection Leg: MIRE compliant road approaches.

❑ Topological Segments (GIS features)

» Intersection Connectors

» Turn Segments/Lanes (HPMS 12, 13)

» Median Crossovers (MIRE-62)

Connectivity, Topology: 

❑ Road Segments and Intersection Parent-Child Data Relationship

❑ Junctions (Nodes) with Road Segments, Connectors, Turn Segments/Lanes, 

Median Crossovers, Reverse Route Segments, Inventory Routes, Continuity 

Intersection Points

Intersection Leg

Intersection Route Measure





AEGIST Incorporating GMNS Standard for Modeling 
Multimodal, MIRE-Compliant Signalized Intersection from 
ARNOLD and NG911 Roads

Red:  Vehicle links and movements
Blue:  Cycle track links and movements
Green:  Pedestrian links and crosswalks

Selected Movements from Ames St.



Pennsylvania
Arizona
Washington DC

Pennsylvania
Florida
West Virginia
Washington DC
Connecticut

Pennsylvania 
Florida
West Virginia
Vermont

Vehicle, Bike and Pedestrian Route Network Modeling for Equity in 
Transportation Planning using Safety, Mobility & Performance Analysis

Number of Responses: 9



Use Case: Travel Demand Modeling 
Links, Nodes & Roadway Characteristics

Link Attributes

ID

From Node ID

To Node ID

Direction

Length

Functional Class

Facility Type/Link Type

Area Type

Auto/Truck tolls

Number of Lanes

Parking Restriction

Truck/HOV Usage

Median

Access Control

Signal Density

Turn Lane

Ramp Type

Bridge, Tunnel,…

Important general classification, 
used to calculate link speed and 
capacity

Software default fields

Components of generalized cost 
used for model path-building

Time of day characteristics used 
to build period networks

Model specific attributes used to 
compute the appropriate 
physical link types together with 
attribute listed above

Linear 
Referencing 

System

Travel Demand 
Modeling 

System

[1] Road Segments (Links)

[2] Junctions (Nodes)

[3] Intersection

Link Attributes

Road Segment ID

Begin Junction ID

End Junction ID

Direction

Length

HPMS-01 - Functional Class

HPMS-03 - Facility Type/Link Type

HPMS-02 – Urban Code

Auto/Truck tolls

HPMS-07 – Through Lanes

Parking Restriction

HPMS 08-11 – HOV/HOT/Toll

Median

HPMS 05 – Access Control

Signal Density

HPMS 12/13 – Turn Lane

Ramp Type

Bridge, Tunnel,…

MIRE Road Segments Attributes for Safety







Questions


