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NCRST Background

+ 1998: Transportation Equity Act for
the 21st Century

* remote sensing and spatial information
technologies

* university research
* private sector commercialization
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Research Production Line

Problem

Needs analysis Sensor

Sensor technology
Decision/solution
Education & outreach Image processing

Image processing tech

Data integration

Analysis/process model
yREIP Data management

Data models,
communication

Infrastructure Management

Management of infrastructure involves systematic

planning, design, construction, maintenance, operation,
and renewal

of assets such as

pavement, bridges, pipelines, rail lines, harbors and
airports.

Information on the
location and condition
of these is critical to effective decision making.




GeoSpatial Technologies

+ Remote Sensing
* high resolution photo/video
* multi-spectral, hyper-spectral
* RADAR, LIDAR
e ground sensors

+ GIS, incl spatial modeling

¢ GPS

Some Infrastructure Projects

+ Corridor development

¢ alignment

* redevelopment
+ Inventory and condition assessment
+ Network rationalization

* developing/decommissioning

* resilience and fortification
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+ Find “best” alignment |

+ Decision support:
achieve consensus
among stakeholders

Alternatives




Scope of this Solution

Data gathering —» Data scoring
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Redevelopment: the case of I-710
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FHWA Intermodal Connector
Program

Evaluate the condition of National Highway
System connector highway infrastructure
to major intermodal freight terminals

Review improvements and investments
made or programmed for these connectors

Identify impediments and options to
making improvements to the intermodal
freight connectors.

Washington Blvd Terminal
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Container Classification
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RS/GIS: Comprehensive Solution

+ Integrated

* from data acquisition to inventory and decision
support

+ Multiple cutting-edge technologies for
* data acquisition
 data handling, storage, dissemination
* decision support
+ Integrating GIS, remote sensing
* satellite, airborne, ground-based

RS/GIS Specifics

+ |1-710 asset inventory: geometry, lanes

+ Wide area traffic microsimulation
* handling construction closures
* diversion: upgrade of alternate routes
* reduced accessibility, social issues
* port incident/evacuation management




INVENTORY AND
CONDITION
ASSESSMENT
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GPS Results — lane resolution
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Sample Concrete Spectra
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Urban Material Discrimination
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— 1) Tan composite shingle roof
3) Wood shingle roof
5) Conerete r

1) Red tile roof
4) Asphalt road
= &) Parking lot
— B) Bare soil (construction site)




Pavement Surface Evolution

Loss of oil; erosion; .
Oxidation polymerization ool
exposing rocky
components
polymerization

Disappearing
asphalt
absorption
features

Reflectance [%]

— 1) fresh asphalt mix (construction)
2) New asphalt roud (Cath.Ouks)
3) Refurbished asph 1 {Ashiley place)
)y Old asphalt road, fai lition (Calle real)
5) Ol asphalt road, very poor condition (Berkeley)
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Can RS see Pavement Condition?

+ Working on it
* Pavement experts
* Roadware survey
* <1m hyperspectral

flight

+ So far, aging
chemistry, not physical
condition

¢ Laser
scanning
* X-Y:1Tm
e Z:+30cm
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= Create Account
= Reset Password

Contact Us

= Report a technical
problem or bug

= Contact Custarner
Service

= Give us feedback

= Telephone Support

= International
Support

= Learn sbout Support

FEATURED TECHNOLOGY: ¥ Data Models
“You sre hare: Home > Downlosds > Dats Madsls > Transportation

Available Downloads for Transportation

Choose the download you want from the overall list below.

Case Studies
B v 00T Desian Poster - paf format, S061kb (11/27/2002)

Design Templates
Conceptual Design - Image - gif format, 760kb (11/27/2002)
B pesion Template ms word, visio 2000/2002, M5 Access - zip format, 4361kb (12/08/2002)

=] Tips and Tricks documentation pdf files ExtractDatawizard, LoadDataGeodatabase, and
RepositorytoGeodatabase pdfs - zip format, 482kb (04/28/2003)
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NETWORK
RATIONALIZATION

Developing a Network

+ Villages isolated
+ Poor/seasonal roads
+ Development inhibited




Minimal Spanning Tree
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Our Challenge

+ To meet incremental development
targets, e.qg.
* 50% within 4 years
* 75% within 6 years
* 90% within 8 years

Our (Incremental) Approach
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Connectivity vs Distance Traveled
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#: Rural Road Development Praject
File Wiew Tools
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Challenges

+ Multiple criteria
* Local: accessibility

* Regional: connectivity
* National: mobility

+ Dual applications
* India: network growth
e USA: decommissioning




Degrading a Network

Defining “Critical” Infrastructure:
Resilience & Fortification

Is the Golden
Gate Bridge a
“critical”
facility?




Interdiction/Fortification

+ Which facilities are critical?

* Those which, if lost, have the greatest
impact on the system

+ Which should be fortified?

* Not necessarily all the critical ones

Assumptions

+ Underlying model: p-median

+ Interdiction: seeks to maximize the weighted
distance impact by interdicting r facilities

+ Fortification: seeks to minimize the effects of
the best interdiction by protecting g facilities

¢ Fortification of a facility completely prevents
its interdiction

+ The interdictor is smart ;) and always uses his
resources to attack in the best possible way




Initial system configuration

Weighted Distance: 2950.41

Fortification/Interdiction ...

Weiglted Distance: 6124.53 Weighted Distance: 4185.30




... Fortification/Interdiction

Al

Weighted Distance: 6124.53 Weighted Distance: 4072.74

Conclusions

+ Protecting facilities in the optimal
interdiction pattern is not necessarily the
best fortification strateqgy

+ At least one (but not all) of the facilities in
the best interdiction pattern must be
included in the fortification plan




Future research

+ Consider fortification strategies against
random interdiction patterns (average
instead of worst case scenarios)

+ Consider different fortification degrees

+ Include probabilistic elements
+ Study different service/supply systems

. File Edt View Go Bookmarks Tooks Window Help

QO O @ [ i
.S \
3

Program brochure & f )

"G, snis Meetings — CTI 2003

Projects =
Related efforts

RESEARCH Critical Transportation Infrastructure (CTI)
Thrusts

Projects |

Techrical Reports SPECIALIST MEETING, 2003 DECEMBER 1-2, SANTA BARBARA
Swnthesis

BACKGROUND AND SCOPE

RESOURCES
Getting Started

How to Participate

Critical Infrastructure Protection (CIP) has recently becorme a popular area of research interest.

glshy‘ﬁ::h?épﬂﬂs An important prerequisite in CIP is to define what is meant by critical, and to do this objectively Agenda

Glossary and automatically. In an on-line consultation we held in early 2002, many respondents cited Wenue

“endors definition and identification of Critical Transportation Infrastructure (CTI) as a high research Ahstracts & Registration
priority

CONTACT INFO
Courier Address

There are many classes of infrastructure — a background page on CIP enumerates these. Qur focus is on transportation infrastructure,

Participants recognizing that algorithmically, methods develaped for one class of infrastructure may be adaptable to another. There is also a focus on

itgifggmc;mmmee spatial attributes of the transportation system, i.e. geographic and topological characteristics of the transportation links and the places

Friends — sign ug (nodes) served by thern, and an emphasis on spatial technologies such as remote sensing and GIS. Transportation infrastructure
includes for our purposes

MEETINGS

* road, rail, air and waterway infrastructure
Past Events * pipelines
Info far Visitars * terminals, intermodal facilities and warehouses
* delivery systems
JOB OPS + control systems
I: + infrastructure provisions to serve needs of critical hazardous/non-hazardous materials in transit
| This meeting hrinns tonether a small daroun (ahout 35) of vublic/rivate sector exneds and &
EEl
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www.ncgia.ucsb.ed

NCRST

Friends of NCRST: be on
the front line of our events

HOME
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Program ariging
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Technical Reports
Swnthesis

RESOURCES
Getting Started
EasyRead Reports
Bibliography
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CONTACT INFO
Courier Address
Participants
Steering Committee
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Meetings — UAV 2003 AGENDA

Hotel: Nov 14
VENUE

Roadmap for Deploying UAVs in Transportation Register: Nov 23 REGISTER

Focus MEETING, 2003 DECEMBER 2, SANTA BARBARA

I¥]

BACKGROUND AND SCOPE

Unmanned Aerial Vehicles (UAVS) have amused much interest recently,
particularly following their highly publicized military deployments. This meeting
focuses on their civilian uses in transportation, including emergency and incident

management, trafic  flow monitoring and  congestion  management, and
infrastructure integrity assessment. The emphasis is on low cost, low weight, low
altitude micro UAWs (MAWs)

UAY 2003 brings together a small group of federal and state professionals,
academics, UAW manufacturers and service providers, (a) to surmmarize the
present state of accomplishment, (b) to develop a vision far the future, (c) to
identify research, technological, economic and institutional barriers, (d) to develop
a consensus on steps to overcome these barriers. The motivation is eventually to
develop simple guidelines or standard operations practices (SOP) for UAY
deployment by states and local agencies.

Issues to be addressed

UAVS' unigque technical capabilities and advantages (e.g. vantage point, deployment speed, cost, ease of use, number of
operators and ground control, data links), and the spectrum of applications (objectfincident ronitoring; trafiic counting,
surveillance for anomaly identification or on-demand damage assessment)

Future technical developments needed for priority applications

Civilian applications other than transportation: synergistic capabilities and players =
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INFRASTRUCTURE

University of California, Santa Barbara
University of YWisconsin-Madison
lowa State University
University of Florida

Keep in touch!

Infrastructure:

www.ncgia.ucsb.edu/ncrst

All NCRST (Environment, Infrastructure,
Flow, Hazards): www.ncrst.org




