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• Topics Covering

– LRS Basics & Uses
– PC LRS Setup / Process
– PC LRS applications
– Street Network reconfiguration 

• Carriageways
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Linear Referencing – Basic Concepts

Routes
Measures
Events
Dynamic segmentation
Linear referencing applications

Linear Referencing SystemLinear Referencing System

A set of procedures and methods for specifying A set of procedures and methods for specifying 
a location as a distance, or offset, along a linear a location as a distance, or offset, along a linear 
feature, from a point with a known location.feature, from a point with a known location.

LRS Overview



Route features
Linear features – in a polyline feature class
Have an identifier and measurement system
Stored in a geodatabase, coverage, or shapefile



Measures
Measures or M values
Distances along linear feature
Stored with X and Y coordinate
Measures start at route origin

Measure Units
Can be miles, meters, feet, time, etc.



Events
Geographic locations stored in tabular form
Route events are features occurring along the route

May be Point or Line events
May be stored in any ArcGIS supported table
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A2

A3

B1
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Dynamic Segmentation

The process of computing the location of events 
on linear features at run time based on event 
tables for which distance measures are available.

• Events become features
• Underlying route is not broken apart



Linear Referencing Applications 
Modeling one to many (1:M) relationships

Used when two or more pieces of information 
are associated with the same location on a linear 
feature.



Linear Referencing Applications
- Features with frequently segmented data
- Features location determined using a linear 

system of measures instead of using 
xy coordinates



- Total Road Segments ~ 57,000
- Total Length of Roads 

~ 41,644,000 Feet
~ 7,900 Miles

- Total Routes ~ 15,700
- Total Intersections ~ 43,400
- Total Duplicate intersections ~ 5,000

PC Road Network Stats



PC LRS processing steps



UNPIVOT  Stinters_Event Table

Result - Stinters_EventMeas

PC LRS processing steps



External DB connected to the Stinters_EventMeas 2x’s 
to get the FROM & TO intersections and Measures

PC LRS processing steps



Results of Query

PC LRS processing steps



Applications/Uses

- Cartegraph (pavement management)
- HPMS (Highway Performance Monitoring System)
- Signage
- Mileposts
- Speed limits
- # of lanes



How Cartegraph uses LRS

• Original pavement table joined with the 
stinter_EventMeas table and calculates the new 
F_OFF_CALC and T_OFF_CALC fields with the 
actual measure values of the route.

• This table is used in ArcMap to display route 
events.



Issues / Problems / Challenges

Duplicate intersections
Knuckles off the main street
Unknown and Unnamed streets
End of Roads
Crossing into and out of Jurisdictions
Circles
Side access roads





Challenges
Problem: Duplicate Intersections & Roundabouts
Solution: Remove Roundabouts & 

Added unique identifier to intersections



Challenges

Old: RID=12th AV Crossstreet=10TH AV
New: RID=12th AV Crossstreet=10th AV 1

Problem: Duplicate Intersections
Solution: concatenate unique integer 
to crossstreet

Old: RID=12th AV Crossstreet=10TH AV
New: RID=12th AV Crossstreet=10th AV 2



EVANS MOUNTAIN DR route 
6 Cross Streets that intersect it 2x’s 
Each Cross Street has multiple end of roads

Challenges



How can I store my tabular data 
to be displayed as Events?
- Reference segment – Route
- Reference location e.g. intersection, mile post

- Known Ref Location and Length
- Distance from Known Ref Location
- Distance from Known Ref Location and Length

A is 10 units W from Intersection

B is 30 units E from Intersection

C start 5 units E from Intersection 
and goes 45 more units

Route – Broadway
Cross Street – Kolb

Meas = 100

A B

C



Toolbox  & Toolbar

Events to FC



LRS Setup and Displaying Events 
Demo

Add table
Display route events
Symbology
Select by attribute / location
Edit Measures and see update
Export to FC
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QUESTIONS ???



CARRIAGEWAY 
Dual line representation of street network. 

CENTERLINE
Segment represents the logical center of the roadway 

COMBINED 
Segment is both a CARRIAGEWAY and CENTERLINE

Current Street Network Configuration

Subtypes: Carriageway, Centerline, Combined





Roadways with Carriageways
2 Carriageway segments

Same ROADID
Left & Right Address Ranges

Centerline segment 
Same ROADID
Both Left & Right Address Range



Intersections Segments on Carriageways
Intersection segments – flag a field and no address range



If Median then CL connects to CL and Carriageway connects to Carriageway

•There are cases where two segments overlap and one is assigned 
•ROAD_TYPE = CARRIAGEWAY and the other assigned 
•ROAD_TYPE = CENTERLINE.  
•The two overlapping segments have the same ROADID and Address ranges



The END 
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