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Today’s Agenda

e Status of ORNL WIM with respect to:
— Fixed and Mobile Uses at Sites in US Military
— Fixed Sites at Federal and State Safety and Enforcement Agencies

e “Multiple Use” Integrated Theme — Technology Integration for Knowledge
Management

— Sensor Integration,
— Disparate Data Integration - Knowledge Management, and
— Web 2.0 Level 0-3 Applications*

e Expanded themes

— Mulitple Use with other Sensors - Interdiction, detection, emergency response
e Mobile, Transportation Corridors, Ports, Military Bases
e Check Points
— Real-Time Data Management
e Collection, Dissemination, Archiving
— Analysis
e Cost, Performance Prediction, Risk vs Benefit
— Wide-area ubiquitous sensing, actuation, and deployment
e Orchestrating the functionality across alarge system of distributed sensors/processors

— Cross-agency and cross-administrative boundary data-sharing and
interoperability

e Standards and policies
— Net-Centric Services
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Current Uses of WIM Generated Data

e US Military Applications
— Deployment Data to support Logistical Unit Moves

e Federal and State Weight data at Weigh and
Inspection Stations

— Total Weight and Axle Weight for Safety
compliance
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Enhancing National/Homeland Security
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Uses of ORNL WIM - US Military

e Fixed and Portable Uses of WIM in US Military
— Evaluated at 10 Sites (9 portable and 2 Dual Use)

Ft. Bragg, NC,

Ft. Lewis, WA,

Wheeler Army Airfield, Schofield Barracks, Hl,
Ft. Sill, OK,

Ft. Eustis, VA,

Ft. Drum, NY,

Naval Mobile Construction Battalion (NMCB) and 20th Seabees
Readiness Group (SRG), Gulfport, MS,

NMCB & 31st SRG, Port Hueneme, CA, and

Surface Deployment and Distribution Command (SDDC) at Port of
Beaumont, TX, Ft. Hood, TX

— Used in real-world exercises, actual deployments and
retrograde missions for DOE and DoD
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Seabees - Fleet and Mount Out Exercise for Air Detachment

US Army - Wheeler Army Airfield, Schofield Barracks, HI — Used
during deployment of 3rd Brigade, 25th ID in support of Operatio
Iraqi Freedom (OIF)

DOE - Retrograde of Highly Enriched Uranium




Weigh-In-Motion Data Associated with
Military Movements

e Electronically Retrieves e 48 Hour Mount Out ‘
Deployment Information *Night
*Day

e Identifies Vehicle

e Automatically Weighs &
Determines COB

e Dynamic or Static

e Digital Imaging provides
— Length, Width, Height
— Cube

e “Actual” Data processed to
Appropriate Deployment IT
System (Surface, Air or Sea)

e Eliminates Stress, Weather
Related and Other Human Errors

e Automated In-Motion Vehicle
Evaluation Environment (AIMVEE)
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ORNL WIM ... Weighing a Stryker

Click on picture to view
video in mpg format. '
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ORNL WIM ... Weighing a Stryker
Static Scale Conversion to WIM

Click on picture to view video in mpg format.
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ORNL WIM ... Weighing Helicopters

Blackhawk Movie (Quick Time Movie) click on text
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http://www.ioc.ornl.gov/projects/movies/24-27 Jul 06 122.mov

Uses of ORNL Technologies In
Association with WIM Data

e Fixed Sites at Federal and State Safety and
Enforcement Agencies

— Tennessee — |-75/1-40 Weigh and Inspection Station

— South Carolina — 1-26 Dorchester County Weigh and
Inspection Station

— Kentucky — I-75 Laurel County Weigh and Inspection Station

e Mobile System

— All sites are a candidate for introduction of portable WIM to
create a Virtual Weigh and Inspection Station
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Leverage SensorNet ConOps Sensor Integration for Real-Time

Knox County, Tennessee Dorchester County, South Carolina

Exarnple Point Source Example: Distributed Load

“The more alternatives, the more difficult the choice” -
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ORNL Futures

“Multiple Use”
Integrated Theme —
Technology Integration
for Knowledge
Management
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“Multiple Use” Integrated Theme

Technology Integration for Knowledge Management

e Three Requirements

— Security
e Guarantee that vehicles in commerce transporting
unlawful material do not pose security risk to the general
public
— Safety
e Ensure that safety of commercial transporters are safe
— Supply Chain

e Minimize impact on commercial sector while maintaining
and ensuring Security and Safety
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“Multiple Use” Integrated Theme -

Technology Integration for Knowledge Management

e Three Requirements (Security, Safety, Supply Chain)

e Technologies
— Sensor Integration
— Disparate Data Integration - Knowledge Management
— Web 2.0 Level 0-3 Applications*

e Precursor Projects Theme — Integration of Technology and Use
of Web 2.0 IT Services for Knowledge Management

— IMRIicS - Identification and Tracking of Radiation in commerce Shipments
(DoD SensorNet - http://bionet.gov/weigh station _video high res.html)

— RadSTraM — Radiological Source Tracking and Monitoring of Radiological
Pharmaceuticals and Industrial Isotopes in the Supply Chain (EPA/DOE)

— SETCP - Southeast Transportation Corridor Pilot (DHS-DNDO [Domestic
Nuclear Detection Office]) — Enhance Security in the Commercial Carrier
Inspection Process

— Anomaly Detection from Heterogeneous Sensor Data (ORNL — Laboratory
Directed R&D) — Use of disparate sensors

*Web 2.0 is the business revolution in the computer industry caused by the move to the Internet as a platform,

and an attempt to understand the rules for success on that new platform.
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http://bionet.gov/weigh_station_video_high_res.html

Logical Process at Knox County
Weigh and Inspection Station

E

m (0 —

C cvisN

- Regional Data

A B —1 (=50 o
Safer Database App/Data Inspection Station

D D Callection ]

0 X

T CDLIS w

(i) |_JD__| Q @ (1) ‘ ‘
m) 4
Cargo ID $HOS . -» o
RFID  Laser Scan Cariera Genfiguation USE);)mT # Cam License Plate RFID Dri\:v;?smlt?csgnse Biometric ~_Chem/
Pre-  Axle Counter i Cam Sharer Data Explosive
Identify ] Detection
B
Portal
Monitor
To Exit
WIM 1 v Vehicles of Interest —
Scales

C"P

Nal RIID

Reach-back HPGe RIID
Support Tertiary To Exit
Team Inspection e

Reprinted from Walker, et. al., “Requirements Definition for ORNL Trusted Corridors Projects,” ORNL/TM- 2206/51

& OAK

15 Managed by UT-Battelle *RIDGE

for the Department of Energy ORNL Presentation at 2008 NATMEC

| T S—— amal Laboratory





e — 4

Oak Ridge National Laboratory:
Meeting the challenges of the 21st century

—— —_— ——

B T | B e
'| : Bz N B |
s i
= TR T
- E@lﬂEi E% i

Ii I’-II-WI -ll
BREESEEEN = -

= —i |
_=
a
=
=

abercrombier@ornl.gov



mailto:abercrombier@ornl.gov

	Oak Ridge National Laboratory:�Delivering 21st Century Science and Technology
	Today’s Agenda
	Current Uses of WIM Generated Data
	Enhancing National/Homeland Security
	Uses of ORNL WIM – US Military
	Weigh-In-Motion Data Associated with Military Movements
	ORNL WIM … Weighing a Stryker
	ORNL WIM … Weighing a Stryker�Static Scale Conversion to WIM
	ORNL WIM … Weighing Helicopters
	Uses of ORNL Technologies in Association with WIM Data
	Slide Number 11
	ORNL Futures 
	“Multiple Use” Integrated Theme�Technology Integration for Knowledge Management
	“Multiple Use” Integrated Theme – Technology Integration for Knowledge Management
	Logical Process at Knox County �Weigh and Inspection Station
	Oak Ridge National Laboratory:�Meeting the challenges of the 21st century


Managed by UT-Battelle
for the Department of Energy

The submitted manuscript has been authored by a contractor of the U.S. Government under contract DE-AC05-00OR22725. Accordingly, the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, or allow others to do so, for U.S. Government purposes. 



Oak Ridge National Laboratory:

Delivering 21st Century Science and Technology



“Experiences with Multiple Uses of Weigh-in-Motion (WIM) Data”

 

Presented at:

2008 North American Travel Monitoring Exhibition & Conference



Robert K. Abercrombie, Ph.D. Frederick T. Sheldon, Ph.D.  Randy M. Walker

Omni Shoreham Hotel, Washington, DC 

06 Aug 08











*	Managed by UT-Battelle
for the Department of Energy



Today’s Agenda

		Status of ORNL WIM with respect to: 

		Fixed and Mobile Uses at Sites in US Military

		Fixed Sites at Federal and State Safety and Enforcement Agencies

		“Multiple Use” Integrated Theme – Technology Integration for Knowledge Management 

		Sensor Integration, 

		Disparate Data Integration  Knowledge Management, and 

		Web 2.0 Level 0-3 Applications*

		Expanded themes

		Mulitple Use with other Sensors - Interdiction, detection, emergency response 

		Mobile, Transportation Corridors, Ports, Military Bases

		Check Points

		Real-Time Data Management 

		Collection, Dissemination, Archiving

		Analysis

		Cost, Performance Prediction, Risk vs Benefit

		Wide-area ubiquitous sensing, actuation, and deployment

		Orchestrating the functionality across a large system of distributed sensors/processors

		Cross-agency and cross-administrative boundary data-sharing and interoperability

		Standards and policies 

		Net-Centric Services
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Current Uses of WIM Generated Data

		US Military Applications

		Deployment Data to support Logistical Unit Moves

		Federal and State Weight data at Weigh and Inspection Stations

		Total Weight and Axle Weight for Safety compliance
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Enhancing National/Homeland Security
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Uses of ORNL WIM – US Military

		Fixed and Portable Uses of WIM in US Military

		Evaluated at 10 Sites (9 portable and 2 Dual Use)

		Ft. Bragg, NC, 

		Ft. Lewis, WA, 

		Wheeler Army Airfield, Schofield Barracks, HI, 

		Ft. Sill, OK, 

		Ft. Eustis, VA, 

		Ft. Drum, NY, 

		Naval Mobile Construction Battalion (NMCB) and 20th Seabees Readiness Group (SRG), Gulfport, MS, 

		NMCB & 31st SRG, Port Hueneme, CA, and 

		Surface Deployment and Distribution Command (SDDC) at Port of Beaumont, TX, Ft. Hood, TX

		Used in real-world exercises, actual deployments and retrograde missions for DOE and DoD

		Seabees - Fleet and Mount Out Exercise for Air Detachment

		US Army - Wheeler Army Airfield, Schofield Barracks, HI – Used during deployment of 3rd Brigade, 25th ID in support of Operation Iraqi Freedom (OIF)

		DOE - Retrograde of Highly Enriched Uranium
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Weigh-In-Motion Data Associated with Military Movements

		Electronically Retrieves Deployment Information

		Identifies Vehicle

		Automatically Weighs & Determines COB

		Dynamic or Static

		Digital Imaging provides

		Length, Width, Height

		Cube

		“Actual” Data processed to Appropriate Deployment IT System (Surface, Air or Sea)

		Eliminates Stress, Weather Related and Other Human Errors

		Automated In-Motion Vehicle Evaluation Environment (AIMVEE)



		  48 Hour Mount Out

		Night

		Day







WIM Gen II Test & Evaluation

05-09 Dec 05 		Test of 1st Article – Ft. Lewis, WA

19-23 Dec 05 		Acceptance Test – Minneapolis, MN

09-12 Jan 06 		Ft. Eustis, VA

30 Jan – 01 Feb 06  	Ft. Bragg, NC

27 Feb – 02 Mar 06	Ft. Drum, NY

01-04 May 06		Naval Mobile Construction Battalion (NMCB) and 20th Seabees Readiness Group (SRG), Gulfport, MS 	(Fleet Exercise for air detachment)

18 Jun – 05 Jul 06		Wheeler Army Air Field, Schofield Barracks, HI – Used during deployment of 3rd Brigade, 25th ID in support of Operation Iraqi Freedom (OIF). 

24-27 Jul 06			Ft. Sill, OK

07-09 Aug 06		NMCB and 31st SRG – Training Port Hueneme, CA

14-15 Aug 06		NMCB and 31st SRG – Exercise Bearing Duel

				(mount out exercise for air detachment)

31 Aug – 1 Sep 06		Return from Ft. Hunter Liggett, CA

03-06 Oct 06		Ft. Lewis, WA

25-27 Oct 06		SDDC, Port of Beaumont, TX 
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ORNL WIM … Weighing a Stryker

Ft. Lewis, WA

Click on picture to view video in mpg format.
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ORNL WIM … Weighing a Stryker

Static Scale Conversion to WIM

Click on picture to view video in mpg format.
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ORNL WIM … Weighing Helicopters





Blackhawk Movie (Quick Time Movie) click on text 





*	Managed by UT-Battelle
for the Department of Energy



Uses of ORNL Technologies in Association with WIM Data

		Fixed Sites at Federal and State Safety and Enforcement Agencies

		Tennessee – I-75/I-40 Weigh and Inspection Station

		South Carolina –  I-26 Dorchester County Weigh and Inspection Station

		Kentucky – I-75 Laurel County Weigh and Inspection Station

		Mobile System

		All sites are a candidate for introduction of portable WIM to create a Virtual Weigh and Inspection Station
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Knox County, Tennessee

Dorchester County, South Carolina

Laurel County, Kentucky

Watts Bar Dam, Tennessee River

Leverage SensorNet ConOps: Sensor Integration for Real-Time Enforcement Inspection Decisions

“The more alternatives, the more difficult the choice” - Abbe’ D’Allanival
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ORNL Futures 

“Multiple Use” Integrated Theme – Technology Integration for Knowledge Management 
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“Multiple Use” Integrated Theme

Technology Integration for Knowledge Management

		Three Requirements

		Security

		Guarantee that vehicles in commerce transporting unlawful material do not pose security risk to the general public

		Safety

		Ensure that safety of commercial transporters are safe

		Supply Chain

		Minimize impact on commercial sector while maintaining and ensuring Security and Safety
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“Multiple Use” Integrated Theme – Technology Integration for Knowledge Management

		Three Requirements (Security, Safety, Supply Chain)

		Technologies

		Sensor Integration

		Disparate Data Integration  Knowledge Management

		Web 2.0 Level 0-3 Applications*

		Precursor Projects Theme – Integration of Technology and Use of Web 2.0 IT Services for Knowledge Management

		IMRicS – Identification and Tracking of Radiation in commerce Shipments (DoD SensorNet -  http://bionet.gov/weigh_station_video_high_res.html) 

		RadSTraM – Radiological Source Tracking and Monitoring of Radiological Pharmaceuticals and Industrial Isotopes in the Supply Chain (EPA/DOE)

		SETCP – Southeast Transportation Corridor Pilot (DHS-DNDO [Domestic Nuclear Detection Office]) – Enhance Security in the Commercial Carrier Inspection Process

		Anomaly Detection from Heterogeneous Sensor Data (ORNL – Laboratory Directed R&D) – Use of disparate sensors



*Web 2.0 is the business revolution in the computer industry caused by the move to the Internet as a platform, and an attempt to understand the rules for success on that new platform. 



Web 2.0 is the business revolution in the computer industry caused by the move to the Internet as a platform, and an attempt to understand the rules for success on that new platform. Retrieved from http://radar.oreilly.com/2006/12/web-20-compact-definition-tryi.html on July 30, 2008. 
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Logical Process at Knox County 

Weigh and Inspection Station

Reprinted from Walker, et. al., “Requirements Definition for ORNL Trusted Corridors Projects,” ORNL/TM-2206/519.



Sensors, Data 

Disparate data sources

Disparate technologies

Inspection rate in normal operations 3-5% of total freight at the Knox County Weigh and Inspection Station.

So only need to normalize freight in such a way that the inspections of interest are at 3-5%.
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Example: Point Source

MASTER: 03222004 133320 Transk tine: 34 ssc Doserae G 26 12uR /b, N: 29 2R/, SUM: 56 3R/, Vehice # 37642

7Y
e N

Dose Rate: Gamma 26.12 pR/hr (.026 mR/hr)
Neutron 29.23 pR/hr (.029 mR/hr)
Total .055 mR/hr

Corsionee. T G [ TAG TRASFORT 1

RioGE ASSOCIATED UNIVERSTIES wﬂ Ml I" m II
TTAG .

230 WAREHOUSE RD
(OAK RIDGE TN 37830-
RANDY DILLON, (385)241-5047

RO BT TTE

Route: i Tente o
T T A R e R o
Ae [ ] e S o i e i [owe | rae | e
TCTN | RQ[Radicactive matsial, Type A package, special form, 7, UNGEZ Waiss
[C1252, Cme248, C#250 1 specil fom
|Acty: 174 GBa

Racioacte Yelowl

5
age: DOT 7TAType A
[SpecialForm Cerficaion USAO1E/S atiached

[Emergency Response Contact: (665)574-6806
[azardous Subsiance Conlac: (800)426-2602
[ERG # 164 stsched

2 conareron




Example: Distributed Load

REMOTE: 08-31-2004 08:53.07 Transit time: 11 sec: Dose rate G: 10.384R/hr, N: .38uR/hr, SUM: 10.76uR/hr, Vehicle # 31746
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