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Mapping Grade Deliverables

+ GIS level data

+ Positional accuracy – vertical and horizontal 

+ Usually tied to LRS (mile marker) – but often requires many 

Linear Reference Methods - supported as well for different DOT 

operations

+ Of course you can utilize survey level data if you have it!



Mapping Grade Deliverables

+ Spatial Data models – key considerations:

+ One to Many Relationships are common

+ Temporal – new assets coming on line, assets retired – need to 

keep it all!

+ Management Challenges - New Assets coming in via many 

different methods/formats: design drawings, scanning, field crews

+ Data needs to be maintained as part of the daily work flow



Linear Referencing Over Time

However, with a temporal LRS, the crashes are 

seen on the correct road configuration.
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Event Route Direction Milepoint Date

Accident US 88 East 475.12345 06/21/1947

Accident US 88 East 485.12345 09/21/1948



Linear Referencing Over Time

An excessive amount of crashes are occurring 

with this road configuration

!!!
!

!!!
!

!!!
!

!!
!!

!!
!!

!!

!!

���88

tu51

���39

Event Date

Accident 10/12/1954

Accident 06/21/1962

Accident 09/21/1978

Accident 06/21/1977

Accident 09/21/1979

Accident 10/12/1979



!!
!!

!!!!

!!!
!

!!
!!

!!
!!

!!
!!
!!

!!!!
!!

!!!!

!!
!!

!! !!

!!!
!

���88

tu51

���39

Linear Referencing Over Time

From this trend analysis planners changed I88 

into an MLDH, and crashes were cut in half.

Event Date

Accident 03/12/1980

Accident 06/14/1990

Accident 06/14/2005



Linear Referencing Over Time
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Extremely important is the ability to enter data changes before 

they happen.  This allows closures, disruptions, and new 

openings to be in the system already on the day they are 

scheduled keeping the system current in real time.

In the case below, northbound 51 is being diverted to share the 

southbound lane next week for a month.



Benefits of the Data Cloud: Program ROI & 

Technical

+ Scan once/use often: 

extract what & when 

you need it!

+ No need to set up 

front all possible 

uses of the data

+ Cost sharing 

between government 

departments – the 

‘cloud’ has value to 

many end users 



Feature Extraction Process: Parking 

Meters & Signs

+ Problem: find existing parking meters and signs

+ Solution:

+ Image processing along visual corridor 

+ Pixel comparison to master library of images to find assets

+ Automated delineation of meter or sign face

+ Once the asset is found – tool takes a section of the point cloud 

within the delineated area. Finds the best fit of points

+ Reflectivity Measurement

+ Creates GIS point(s) and assigns attributes 



Feature Extraction Process: Parking 

Meters & Signs

+ Image processing along a corridor 



Feature Extraction Process: Parking 

Meters & Signs

+ Automated delineation of meter or sign face and content



Feature Extraction Process: Parking 

Meters & Signs

+ Once the asset is found – tool takes a section of the point cloud 

within the delineated area. Finds the best fit of points



Feature Extraction Process: Parking 

Meters & Signs

+ Pixel comparison to master library of images to find assets



MMS used for Reflectiveness

+ Utilizes multi-wave lengths/active sensoring system 

traveling at posted speeds, along with digital imagery.

+ Special Calibration’s are performed on the LiDAR sensors 

to map out relative tables to reflectiveness. 

+ Angle, Distance, Air Pressure, Humidity, etc. all effect 

LiDAR and need to be modeled in order to determine a 

features “reflectiveness

+ PLUS - same dataset used for pavement markings, street 

signs and more!



Feature Extraction Process: Parking 

Meters & Signs

+ Creates GIS point(s) links images and assigns attributes



Feature Extraction QC Tool
+ Online QC Tool for Feature Extraction 

Data

+ A Semi-Streaming Ortho-rectified Video 

from MMS is played back to user 

+ GDB/features are imbedded in video to 

QC features 

+ Signs, ADA ramps, hydrants, poles, etc.

+ If feature missing, etc., stop video and 

able to provide heads-up digitizing for 

editing/redlining.

+ This kicks off an automatic LiDAR Search 

Pattern that will locate the feature in 3D 

space using Underlying LiDAR data

+ User then enters in comments (direction, 

size, type, etc.) – auto-populates from 

LiDAR calculations so user only has to 

enter comments. 



Change Detection

+ Field work can update data as part of the maintenance 

process

+ Second mobile scan to confirm field updates are working 

as planned – gap analysis for missing data items.

+ Change Field Operations and Hardware/Software 

+ Data refresh as part of contracts - Scan on delivery.

+ Mission Critical data – could require a new scan.



Change Detection

+ Second Mobile Scan

+ Location is important – but so is content

+ Machine image comparison – pixels/pattern recognition 

+ Machine flags the items as changed – position and/or content 

+ Human spot check on decision system – then turn and burn!

Distance From 

Lower Left 322, 1959



Trends in EAM Practice

+ Spatial information is critical to EAM Systems

+ Assets/Pavement into a Integrated System

+ Field updates on Spatial & Attribute data

+ Business Process improvements as part of the EAM 

implementation:

+ LOS 

+ Asset Criticality 

How: It comes from condition and other key information included 

and managed in the EAM – can be used for Capital Planning and 

key M&R decisions



SpatSpatial Information Critical EAM Systems







Assets/Pavement into an Integrated Solution

+ Dual data capture: Scan Pavement & Highway Assets



Assets/Pavement into an Integrated Solution



Business Process improvements as part of 

the EAM implementation

+ LOS - Utilize GIS to determine:

+ Criticality of an asset

+ Redundancy in case of failure

+ Include Asset Condition/Load Data

+ Provide condition assessment as part of the field procedures

+ GIS can help provide asset loads based upon location

+ Procurement History – Life Cycle of assets/cost 



Woolpert – IO Decision Tool



Final Thoughts

+ Mobile Scanning is a paradigm shift in data acquisition

+ Spatial data improves EAM ability to meet operational 

requirements 

+ EAM systems provide critical information beyond 

supporting maintenance programs. Key to Level of 

Service, Asset Criticality and CIP Planning.
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