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• Why Enterprise Linear Referencing System

• Evolving LRS Concepts and Technologies

• A Brief Comparison

• Challenges



Why Enterprise Linear Referencing System



Why Enterprise Linear Referencing System



Why Enterprise Linear Referencing System



Why Enterprise Linear Referencing System

• Legacy system resource and workflow

– Three business teams, Road Inventory, Mapping, and 
Pavement

– 50 + employees

– Annual cycle supporting HPMS, county maps, and State 
Travel Map

– Product consumption characterized by specialized 
products and manual updates

• Road Inventory, Mapping

• Pavement, Traffic Survey, Traffic Safety

• Permit, Bridge management, Divisions



Why Enterprise Linear Referencing System

– Standardized Linear Referencing System

– Managed and Shared Location Reference Methods
• Route-Milepost, County-milepost

• Link-Node

• Station

• Control Section, Intersection-offset

• Address/Address Range, coordinate based

– Server or service based technologies

– Simplified workflow and workflow automation

– More frequent production cycle and variation of products

– GIS and LRS services consumption throughout enterprise



Evolving LRS Concepts and Technologies

– Earliest “post roads” – 1700’s

– The first U.S. National Transportation project – 1800’s
• Cumberland, Maryland and Wheeling, Virginia

– Marked U.S. Highway 1920’s

– National System of Interstate and Defense Highways – 
1950’s

– Synthesis of Highway Practice 21: Highway Location 
Reference Method – 1974

• Reference Method v.s. Reference System

• Classify Reference Systems and Improvements



Evolving LRS Concepts and Technologies

– Dynamic Segmentation as a critical function – 1990’s

– NCHRP 20-27, Location as Data Integrator – Vonderohe, 
et. al. 1993

– NCDOT Legacy Mainframe Universe File (1990-2008) – 
Roadway characteristics referenced by segments

– NCDOT completed statewide 1:24000 county road layer 
in dgn format 1995



Evolving LRS Concepts and Technology

– On the Results of a Workshop on Generic Data Model for 

Linear Referencing Systems 1994

• Cartographic Representation

• Datum

• Network

• LRM

• Events

– A Case for Unified Linear Referencing System, URISA 
1998

– NSDI Framework Transportation Identification Standard, 
FGDC 2000



Evolving LRS Concepts and Technologies

– Iowa DOT: NCHRP 20-27 MLLRS implementation 2000

– Kansas DOT: Piloting NSDI Identification standard based 
LRS, 2000

– NCDOT MLLRS
• Define LRS project scope based on NSDI Identification Standards, 

2006

• Implement MLLRS Core module and Network module based on 
Proposed NSDI Id Standards, 2006

• FGDC Halted NSDI Id Standards, 2007

• Complete MLLRS implementation, retire the Universe File, 2008

• Spatial Data Viewer 2009-2011

• Replaced personal geodatabases with enterprise geodatabase, 2011

• SDV Online 2013



Evolving LRS Concepts and Technologies

– FGDC STD-014-2008 Geographic Information 
Framework Data Standard

– Bentley ProjectWise, MLLRS COTS release 2009

– MLLRS Cost/Benefit Value analysis, AASHTO, 2011

– ISO (TC211) IS 19148: 2012 Linear Referencing

– ESRI Roads and Highways, ALRS COTS, 2012
• Started before 2012

• Butler’s work

• Collaboration with City and County of Denver, CO, NCDOT, Etc

• GIS-T 2012 demo of Roads and Highways beta

– ADOT Roads and Highways 2015

– NCDOT R&H (10.3.1 Sp3) Implementation 2016



A Brief Comparison – Roads and Highways v.s. MLLRS

– Design Concepts

– System Components and Technologies

– LRS Operations

– Workflows
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• Support Photo Revision
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