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Session Agenda

 Transportation GIS

- GIS Fundamentals (just to set the stage)
- How is Transportation GIS different

— Linear Modeling

— Linear Analysis

e Practical uses of linear GIS
— Decision Support
— Transportation Logistics
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GI1S Fundamentals
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Name: Guthrie
Pop:11,000

Ave Temp: 49.9
Geom: BLOB

Data Relationship with Map
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GI1S Fundamentals

Using Location as an Integrating Attribute

. @ GIS Warehouse

G€eODEeCISkuiva,



GI1S Fundamentals

Using Location as an Integrating Attribute

e Polygonal analysis is standard in GIS
- Transform between coordinate systems
- Polygonal overlay (contains, overlap)

— Within distance (all wells within 25ft of
contaminant)

— Display in a map (2-D analysis and display)

e Linear analysis is custom/add-on in GIS
— Transform between linear location methods
— Linear overlay (intersect, union, difference)
— Display in a map (1-D analysis, 2-D display)
- Network analysis (link-node analysis of paths)
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Linear Modeling

Special Problems in Linear GIS

Business Data A /\ N .
Business Data B /
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Linear Modeling
Different Approaches

e Fixed length segments
— All segments the same length
- Must summarize data & very redundant

e Variable length segments
- Segment determined by unigue sections
- Some summarization & redundancy

« No segments / dynamic segmentation
— Minimizes redundancy
- More database tables
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Linear Modeling
Fixed Segment Length

Business Data

Cartographic
Representation
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Linear Modeling
Variable Segment Length

Main Street

road_name

pavement_type

no_of_vehicles

jurisdiction

guard_rail

«
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Linear Modeling
Variable Length Segments - lowa DOT Example

g b1218069.dgn [2D] - MicroStation/J

File Edit Element Settings: Toolz Utlites ‘Workspace “Window TranzData Help

0T — e — o~ D k| &
' # b1218069 - Create & Update Centerline

=z (0] x]

I . Line Work | Change | Vertex | Search | R[]

County Mumber:
Jurizdiction:

System:

Status:
State Route Prefix:

Rewview attnbute ™

Foute:

Seq Sequence:
11 Address:

T ownzhip:

ra) e
i}

R ange:

[0
[n)

ﬂTqT_gaﬂaqqﬁ

Sectiarn:
Road Mumber:

GEQDE Get Attributes » Data point on Element ta Get Attriby | ~7 | Level=1




Linear Modeling

Dynamic Segmentation Approach

Lane Widths
Data are maintained

A in individual tables,
AADT | | | . limiting data
redundancy

*Attributes describe
varying extents along
a section of roadway

Sufficiency Ratings

‘Bridges | | 0 .| Graphic
) @ @ @ | . representations of
o B I . attribute data are

5“5 NN NN =¥ - generated “on the fly”
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Definitions

Fundamental Definitions

e LRS - Linear Referencing System

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

- A LRS can relate a linear location (1D) to a spatial
(2D) location through a centerline representation of
the roadway.

« LRM - Linear Referencing Method

- Different methods of measuring locations (i.e.
milepost, literal descriptions, stations, address

ranges, etc.).
- A LRM is part of the LRS.
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Linear Referencing Methods
Various LRMs Used

e Distance Measure
— Milepoint
— Log mile
 Reference Marker
— Mile post
— Node/offset

e Control Segment
— Project stationing
— City block
- Pavement section
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Linear Referencing Methods

Basic Distance Measure

Route 0023

B B [ [ ] [ ] [ ]

0 1 2 3 4 S 6
0.8 1.7 3.7 4.5

ROUTE_ID | BEGIN_DISTANCE | BEGIN_SECID | END_DISTANCE| END_SECID | ATTRIBUTES

0023 0.8 1.7

0023 3.7 4.5
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Linear Referencing Methods
Example LRM - Reference Marker Offsets

Route 0023
RM1 (1.2) RM2 (2.4) RM3 (5.2)
L 1
0 1 2 3 4 9 6
0.8 1.7 3.7 4.5

ROUTE_ID | BEGIN_MARKER | BEGIN_OFFSET| BEGIN_SECID| END MARKER| END_OFFSET| END_SECID | ATTRIBUTES

0023 RM1 -0.4 RM1 0.5

0023 RM2 1.3 RM3 -0.7
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Linear Referencing Methods
LRMs with a 2D component

e Coordinate only

— Cannot ensure event links to correct
road centerline

— Variable accuracies between road
centerline and point measurement
problematic

e Route and coordinates

— Allows a coordinate to identify a viable
road centerline

- Reduces mismatches at complex
Intersections or interchanges

Va7 4

G€eODECISIONS,



Positional Accuracy

Importance of Accuracy Improvement
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Linear Analysis

Linear Integration (Overlay) Requirements

Input Events (4 records)

Reference Features (2 records)

Difference Results (4 records)

| Intersection Results (3 records)

Union Results (9 records)
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Linear Analysis

Dynamic Segmentation Analysis

0 05 2.3 4.8
Speed Limit |35 I 45 I 55
0 2@5
AADT Values Sl : 22000
0 451 5.52 i
Pavement Type Asphalt : I Concrete I Asgibhalt
0 0.2 2.1 5;.8
Friction |34 I 3d I 32
Linear Query Results 2 a1 25
where: Speed => 45 : g : :
AADT < 25000 Femmmnnrrrrrrrnnn ennnnnas ;

Pavement = Asphalt
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Linear Analysis

Network Analysis

..putting our business data
on a navigable network

) () () O
link table

Ot node table
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NCHRP 20-27 Design

Conceptual Model




NCHRP 20-27 Design
LRS Conceptual Data Model

Point Event

i X
Linear Event Reference Point

Route Direction

Offsets
Offsets %/ ‘ 7 Offset "
\\ T
Cartographic /
Representation

(2D or 3D)
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Linear Modeling

The problem compound

Business Data / \/

Cartographic
Representation
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NCHRP 20-27 Design

Technical Solution
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NCHRP 20-27 Design

Physical Database

Anchor_Section
Anchor_Section_I1D LOMNG
Anchor_Point_ID_From (FK) LOMNG
Anchor_Point_ID_To (FK) LOMG
Datum_Version_ID (FIK) LONG
Measurement_Methods 1D (FK) | LONG
Measurement_File_MName TEXT(255)
Datum_Distance LOMNG
LRS_Change Ewvent D LOMNG
Improvement_Proj_Phase _ID LOMNG
General_Stage_ID LOMNG
Sub_Alternative LOMG
EffectivestartDate DATETIME
EffectiveEndDate DATETIME
EffectiveStatus CHAR(10)
MaintenanceState CHAR(10)
ChangesPending CHAR(10)
LineagelD —~d CHAR{10)
| Geometry Datum (SDO_Geom - derived)
 Geomstry GA_TW (SDO_Geom - derived) >
i { Confl_GA_TW (LRSX: Conf - derived)
: Geometry GA.RW (SD0O_Geom - derived)
GEODECISIONS. .Confi_GA_RW (LRSX_Conf ivy




Road Centerline Databases

Important Uses

e Asset management systems

- Tracking events and objects that exist along
the road
e Traffic and crash events
e Pavement, bridge and safety feature inventories

e Navigation and Intelligent Transportation
Systems (ITS)
- Emergency response systems (Des Moines)
— Traffic, construction and road condition maps

— Consumer use electronic maps
 MapQuest type applications
e In-car navigation systems
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Decision Support Environment
lowa DOT CTAMS Project
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Decision Support Environment

lowa DOT CTAMS Project
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Decision Support Environment
New Hampshire DOT SLD Project
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Decision Support Environment
North Dakota DOT OnRAMP Project
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Decision Support Environment
Military IRRIS Application
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Decision Support Environment
Military IRRIS Application
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Decision Support Environment
Military IRRIS Application
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Decision Support Environment
Military IRRIS Application
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Decision Support Environment
Mississippi DOT Crash Analysis Mgmt System
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Decision Support Environment
PennDOT Road Closure Reporting System
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Session Wrap-up

 Transportation GIS
- How Is Transportation GIS different
— Linear Modeling
— Linear Analysis

e Practical uses of linear GIS
— Decision Support
— Transportation Logistics
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Questions

.’

GEODECISIONS,



	Transportation GIS
	Session Agenda
	GIS Fundamentals�Data Relationship with Map
	GIS Fundamentals�Using Location as an Integrating Attribute
	GIS Fundamentals�Using Location as an Integrating Attribute
	Linear Modeling �Special Problems in Linear GIS
	Linear Modeling�Different Approaches
	Linear Modeling �Fixed Segment Length
	Linear Modeling �Variable Segment Length
	Linear Modeling �Variable Length Segments – Iowa DOT Example
	Linear Modeling �Dynamic Segmentation Approach
	Definitions�Fundamental Definitions
	Linear Referencing Methods�Various LRMs Used
	Linear Referencing Methods�Basic Distance Measure
	Linear Referencing Methods�Example LRM - Reference Marker Offsets
	Linear Referencing Methods�LRMs with a 2D component
	Positional Accuracy �Importance of Accuracy Improvement
	Linear Analysis�Linear Integration (Overlay) Requirements
	Linear Analysis �Dynamic Segmentation Analysis
	Linear Analysis � Network Analysis
	NCHRP 20-27 Design�Conceptual Model
	NCHRP 20-27 Design �LRS Conceptual Data Model
	Linear Modeling�The problem compounded...
	NCHRP 20-27 Design �Technical Solution
	NCHRP 20-27 Design �Physical Database
	Road Centerline Databases�Important Uses
	Using Linear Referencing �System Architecture for Integrating Data
	Decision Support Environment �Iowa DOT CTAMS Project
	Decision Support Environment �Iowa DOT CTAMS Project
	Decision Support Environment �New Hampshire DOT SLD Project
	Decision Support Environment �North Dakota DOT OnRAMP Project
	Decision Support Environment �Military IRRIS Application
	Decision Support Environment �Military IRRIS Application
	Decision Support Environment �Military IRRIS Application
	Decision Support Environment �Military IRRIS Application
	Decision Support Environment �Mississippi DOT Crash Analysis Mgmt System
	Decision Support Environment �PennDOT Road Closure Reporting System
	Session Wrap-up
	Questions

