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Outline

e Trend on Location-based Pavement Management
System (PMS)

e Asset Management System (AMS) Data Inventory
Needs and Challenges

e Automatic Asset Data Collection Using Location-
based Sensor Technology (NCHRP IDEA Project)

e Demo



Trend on Location-based PM S

e GIS for PMS on supporting

= In-depth data integration on the future data and
historical data (e.g. 1963 pavement design).

= Visualization and future performance
forecasting/modeling/ssmulation (e.g. Where, when,
and what to perform preservation).

= Project and networ k-level pavement management
decisionsintegration.

= Network-wide project-level pavement performance
study to fine-tune for ecasting model.

= From PMS to Asset Management System (AMYS).



AM S Data Inventory Needs & Challenges

= AMS Data Inventory Needs
= Where are they located?
= When are they built?
= What are they (e.g. speed limit, etc)?
= What are their conditions?

= AMS Data Inventory Challenges
= Very labor-intensive.
= time consuming (i.e.Year).
= Not getting up-to-date roadway data.
= Very costly (million of dollars).



Automatic Asset Data Collection using
Location-based Sensor Technology
for (NCHRP IDEA Project, January,

2006 — July, 2007)

e Save time (i.e. month).
e Save cost (reduce at least 50%).

* Quickly get up-to-date roadway data that
can be used for emergency
response/recovery.



Pavement Geometry/Sign
Inventory and Mapping

Digital Image Capturing  Visual Inspection Quality Control
(automatic recognition) @
> 1
. GIS Linkage ! : JSS—
| presentation, Ql <|i>
' mapping and \‘J . —
' Analysis ab i
Y
~




Automatic AMS Data Inventory

Automatically recognize sign, pavement geometry
(number of lanes, travel lane, shoulder width, edge
to edge pavement width), pavement marking,
guardrail, passing/no passing lanes, etc.

Automatically compute their location (lat, lon;
milepost).

Data are automatically stored into a database.
Reporting on asset inventory can be done.

The data can be presented with a GIS format
compatible with the agencies’ GIS system or other
location-based system such as Google Earth.




Location-based Spatial Sensor
Technology

Innovative computer vision/image pattern
recognition algorithms.

Camera geometrical optics.
Global Position System (GPS).
Geographic Information System (GIS).



Automatic Sign Inventory
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Final speed limit extraction



Automatic Sign Location Calculation

GPS Location: Sign Location Calculated:
LAT: 36.149039055 LAT: 36.149049212

'n

LON: -86.863630089 LON: -86.863794344



Automatic Sign Recognition
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Result - Speed Limit : 15 MPH




Automatic Database Recording and
Data Management
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GIS Format Data and Presentation
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Automatic Pavement Geometry
Inventory

e Extract travel lane width
e Extract shoulder pavement widths
* Extract edge to edge pavement width



Extract # of lanes, pavement width, and
shoulder width

Processed image
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Pavement Geometry Extraction - Old Hickory
BV (Cont.)

i, Automatic Road Asset Inventory - C:RoadGeometryDemo’, N¥013-1 5[

-
a|ag|amn |
ZFo00492JPG -
ZFO00493.JPG
ZFo0o0494.JPG
ZFO00495.JPG
ZFO00496.JPG
2FO00497 JPG

ZFON0498.J PG
ZFON0439.IPG
2FON0500.IPG
2FO00S01.JPG
2FOD0S02.JPG
JFOD0E0Z.JFG _Travel
2F000504.JPG |
2FO00505.JPG I
2FO00506.JPG
2F000507.JPG
2F000508.JPG
2F000509.JPG
2F000510.JPG
ZFON0511 PG
2FON0512.IPG
2FON0513.IPG
2FO00514.JPG
2FOD05TE.JPG
2FO00517.JPG
2FO00518.JPG
2FO00519.PG
2F000520.JFG
2F000521.JFG
2F000522.JFG
2F000523.JFG
2F000524.JPG
ZFON0525.IPG
2FON0526.IPG
2FON0527.IPG
2FO00528.JPG

2F000437 JPG

¥ | { | Fast Batchl Batch| F'ause| Stop |M Clear Buffer |

EiEDIs = VR () e Existence Height  Condition e Fosition

== Travel Lane Mo of ' : Existence
SHd Aw wdh Lgnm ston Sian - NG~ o " N
f24 o [241 ]2 fo [10.4 Speed Limit NG~ ] N




Utilization of Technology

* In network-level, to perform.
— QA/QC.
— Support focused asset data collection.

 In project-level, to streamline the data collection
and to focus the visual inspection.



NCHRP IDEA Project

Different lighting conditions (dim, strong lighting).
Different sign conditions.

— Type of signs (red stop sign, speed limit, yellow warning)
— Different sizes and fonts.

Different roadway conditions.

— Contrast of pavement marking.

— Contrast between pavement and non-pavement boundary
(l.e. grass)

Type of roadway.
— Interstate/ non-interstate; rural/urban roadways.

Integrate the extracted data into state agencies’
database.
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