Caltrans’ LRS Data Model —
A Modern Geodatabase Supporting

Historical Linear Referencing Methods

David Lapp, Farallon Geographics
www.fargeo.com

F /= FARALLON
GEOGRAPHICS INC.
La/tr Spatial Information Solutions GIS-T 2005




LRS at Caltrans

Over a decade of LRS mapping

Multiple LRMs and data structures that have
historical information
(Postmiles, Kilopost, Field Elements, Odometer, HPMS)

~80% based on the Caltrans Postmile
Utilized for visualization of
-~ physical conditions (i.e., pavement conditions),

» System usage and events (i.e., accident statistics),
. projects (i.e., highway extension)
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The Problems Were...

Institutional “Postmile” LRM involving

alphanumerics and discontinuous at
County line

Institutional “FUNC” route coverage with

insufficient positional accuracy

LRS operation programmatically coupled
“Postmile” LRM to “FUNC” route coverage

Decentralized LRS data and applications
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The Solution Is...

“Loose coupling” of Postmile LRM to
LRS routes

Improved positional accuracy of
continuous statewide routes

Centralization of data and application to
support enterprise-wide goals

Implemented as data model,
methodologies, and applications
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Enterprise LRS Vision

Forward DynSeg

LRS WMS’s

Reverse DynSeg

LRS WFS’s

Business Data Validator

Validator Service

Maintenance System

Internal Applications Web Services

Data lineage

Data auditing App/Web Servers

Data maintenance

Existing/future LRMs

Geodatabase

Integration of multiple LRMs

Existing/future cartographies
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Conceptual Data Model

Enterprise Business Data LRM Reference Routes

Postmile-based
business data > Postmile Relerence
Ogometerbased Ddometer Reference
Business Data

LRM “X" . \
Business Data LRM “X" Reference

Route Measure ///.
Business Data
Cartography Generization
Reference

Source Data Metadata

Model
Route Datum Metadata
RM Reference Source
Source Metadata
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Logical Data Model
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Routes Functiona
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Routes: Versions
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Routes: Lineage
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Routes: Cartographic Representations
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L RM Reference Functional Area

Route extent of monotonic
LRM measures and along which any LRM alpha
qualifiers remain constant. Provides ranges of valid LRM

measures for each section.

Identifiable location along a
reference section that adds positional fidelity to LRM-

Route Measure conversion.

LRM Reference Functional Area

Postmile Reference Section LRM “X” Reference Section

Postmile Reference Point LRM “X” Reference Point

Odometer Reference Point
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Routes Functional Area

Model Metadata
(Registers LRM Reference with
cartographic representation)




Reference Data Tie to Route Version

Routes

Postmile LRM Reference
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Postmile LRM Reference

o———e Reference Section

Reference Point
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Postmile LRM

Postmile Reference Section
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Postmile LRM Reference

Reference sections

meet at an equation pt:
1.748 =R 1.748

A reference point
marks the Postmile
value at Gateway Blvd.
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Postmile Reference Data
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Forward Postmile
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Reverse Postmile
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Enterprise Business Data Functional Area

LRS business data of
enterprise-wide interest stored within the geodatabase.

Enterprise Business Data Functional Area

Postmile Business Data LRM “X” Business Data

Odometer Business Data Route Measure Business Data

Routes Functional Area

Model Metadata LRM Reference Functional Area
(Registers Business Data with Model Metadata
LRM Reference) (Registers LRM Reference with

cartographic representation)
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Postmile LRM
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Postmile Business Data Example

Postmile LRM Business Data
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\elationship To Industry Standard Models

Reference network / datum

Multiple cartographic representations
Multiple LRMs

Spatiotemporal

Functional areas
Business data
Location referencing
Routes
Datum
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Conclusions

Geodatabase model supports Caltrans’
Postmile and future LRMs through “loose
coupling” of LRM Reference

Geodatabase model supports alternative
cartographies, temporal versioning, and
auditing

Successful modeling enabled by Caltrans
management and technical commitment
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Thanks for attending

David Lapp
Farallon Geographics

www.fargeo.com
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