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Dingus Named
Interim Head of
Virginia Tech’s NEW
Critical
Technologies
Institutes
THOMAS A. DINGUS, director of the
Virginia Tech Transportation Institute
(VTTI) and the Newport News Ship-
building/Tenneco Professor in the De-
partment of Civil and Environmental
Engineering, has received a one-year
interim director appointment to guide
the newly created Virginia Tech Insti-
tutes for Critical Technologies (VTICT)
through its formative stages.

“Tom’s work as head of the trans-
portation institute speaks volumes
about his abilities to manage a large-
scale research initiative,” said Mark
McNamee, university provost and vice
president for academic affairs, in mak-
ing the appointment.

 “In a short period under his
leadership, VTTI has grown tenfold
and has overcome challenges similar to
ones VTICT will face as it matures from
concept to reality. We believe he is the
one person who can quickly move the
critical technologies institutes into high
gear.”

Northern Virginia District Develops State’s First
Regional ITS Architecture

The result of this effort is a “living” Ar-
chitecture that meets current needs, flexibly re-
sponds to a dynamic transportation system, and
provides framework for future planning and
integration.  The NOVA ITS Architecture is in-
tended to serve as the prototype Regional Ar-
chitecture for all of Virginia.

One also can view the interconnects and
information flows between stakeholders and
VDOT NOVA systems and download the Turbo
architecture file from this project web site.

IN RECOGNITION OF the value of a fully in-
tegrated and cohesive transportation program,
the Virginia Department of Transportation has
developed an ITS Architecture for the North-
ern Virginia District (NOVA).

The architecture provides a means to link
the numerous types of transportation facilities
(interstate and intrastate) and modes utilized
daily by local and regional travelers.

There also are numerous public and pri-
vate agencies within the district and surround-
ing region that both provide transportation-re-
lated services and/or are major users of the
surface transportation network.

The development of an ITS architecture
for the NOVA District supports the regional de-
ployment and integration of multi-modal trans-
portation services.

The project has published a series of docu-
ments, including an Executive Summary, Archi-
tecture, Outreach, Communications Plan, and
ITS/GIS Asset Inventory.

VDOT notes that the ITS Architecture and
Communications Plan are not “static” in nature,
but are subject to modification as a result of up-
dated or new stakeholder requirements,
changes in VDOT operations philosophy, and
advance in telecommunication technologies.

The NOVA ITS Architecture project was
unique in that it included coordination with
other complex regional architecture develop-
ment efforts (Maryland Statewide and Metro-
politan Washington DC Regional architectures),
and included the development of a tightly
coupled Communications Plan enhanced with
a feature-rich GIS. The project also included a
significant stakeholder outreach effort that re-
sulted in the organization of domain-specific
focus groups and the confirmation of functional
requirements.

Another distinguishing aspect of the
project is the development of a process for ini-
tiating ITS projects.

Virginia’s 511 Service
Explores Next Generation
Partnering Arrangement

VIRGINIA’S FLEDGLING 511 service, an out-
growth of the “Travel Shenandoah” traveler in-
formation service, involves a novel public-pri-
vate partnership designed to ensure ongoing
services yet take advantage of the system’s po-
tential future financial success, should that oc-
cur.

In what could become a model for other
511 systems of this type, the business arrange-
ment between the Virginia Department of Trans-
portation (VDOT) and phone service provider
Shenandoah Telecommunications Company
(“ShenTel”) involves a monthly fee for 511 ser-
vices that can be partially or entirely offset de-
pending on the financial success of the service.

Continued on page 4
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In one of the first examples around the
country of closely connecting a 511 service to
the corridor’s variable message signs (VMS),
VDOT not only uses its VMS to promote the
511 service but also to alert travelers to call 511
when there are potential problems ahead.

“We’ve found that it [511] gives us a
broader brush to provide information,” Kell ex-
plains. “VMS are very limited in terms of the
amount of information they can convey —es-
pecially when you consider the speed at which
people are passing the signs. If you have more
information to deliver, both 511 and highway
advisory radio (HAR) are good alternatives.”

Kell says that it’s too early to tell if the
VMS-511 connection is actually helping a sig-
nificant number of travelers divert around in-
cidents, but he remains optimistic. “The more
we can provide information through 511 for
decision points ahead, the more control travel-
ers have,” he says.

By Amy Tang McElwain

Once VDOT’s monthly fees are com-
pletely offset by 80% of ad revenues, ShenTel
keeps 100% of the remaining revenues, which
provides a strong incentive for them to aggres-
sively promote the system to both users and
advertisers.

“If they can exceed revenues beyond the
contract amount, all the rest goes into their
pocket,” Kell explains. “I want them to cover as
much of their fee as possible, so that VDOT
doesn’t have to pay them anything and can use
the money for different things. In that case it’s
a win-win situation: they become more profit-
able and the service becomes free to us and to
the taxpayers.” Kell says that ShenTel sold ap-
proximately $8,000 worth of ads in August,
which resulted in a reduction of VDOT’s
monthly fees by $6,400 (80% x $8,000).

VDOT is encouraging brand recognition
for its 511 service, and has so far installed fifty-
eight 511 signs along I-81 and approaching
Interstates. Kell says that VDOT was the first
agency in the country to use the logo developed
by the 511 Deployment Coalition. He adds that
the signs serve multiple purposes, including
public awareness for through traffic as well as
brand awareness for potential sponsors.

Tying 511 to Variable
Message Signs

Currently, Virginia’s 511 service provides
the same menu and alert messages throughout
the region, and the need for more localized
messages has not yet arisen. The service’s ini-
tial message mentions the number of current
travel alerts that are available, and asks callers
whether or not they would like to hear these
travel alerts. (The system relies on voice re-
sponse.)

“So far we’ve not had more than 3 or 4
messages for the whole corridor at any one time,
so listening to three alerts is not a bad thing —
especially for through traffic,” Kell observes.
“That’s a different ballgame in an urbanized
area—users want information about specific
routes and may not want regional information,”
he adds. He says that VDOT is working to find
out “where to draw the line” for information
that is not too specific or too regionalized.

The Next Phase
Within the next month VDOT plans to

issue a RFP for 511 support services, what Kell
calls a “stopgap measure that will give us
enough time to develop the system statewide.”
He anticipates that the new arrangement will
include similar revenue-sharing provisions.

“You cannot bank on revenue sharing
supporting your system,” he says, quickly add-
ing “but that’s not what we’re doing here. We
have committed to supporting the system with
public sector money, but we have the potential
to significantly reduce our cost and make as-
pects of it completely free to the taxpayer by
‘revenue sharing’ in a nontraditional manner.”

Kell says that it will likely take three or
four years for 511 systems to become wide-
spread and thus fully leverage such revenue-
sharing arrangements. “Our system will gain
momentum as other states around us host 511
systems and businesses realize that 511 is a
popular brand name,” he says.

Could public agencies actually realize
“profits” above and beyond their direct costs
in 511 systems? “If the revenues become ob-
scenely large in two or three years, I think we’d
see that coming and change the percentages in
the contract moving forward,” Kell says, add-
ing, “I would love to have that problem.”

Kell stresses that the key to the near-term
success of Virginia’s 511 system will revolve
around providing valuable traveler services in
a cost-effective manner, and that certain ele-
ments of the system may require financial sup-
port from other organizations.

As an example, he says that the Vir-
ginia Tourism Commission (VTC) may
need to become a stronger partner for the
tourism-related parts of the system. “It
may come down to a situation where
they’ll need to pay for that element if we
keep it,” he says, and adds that his agency
is trying to put such additional support
arrangements in place before their 511
system goes statewide.

This article first appeared in the Newsletter of the
ITS Cooperative Development Network (http://
www.nawgits.com/icdn/).

Our challenge is to not only find a
way to embrace these technologies, but to
make sure that the ITS roadside infrastruc-
ture and intelligent vehicles are able to in-
tegrate these innovations as they become
available.

Message from the
President
Continued from page 3

Rob Ayers is director of ITS at ARINC in
Richmond, Virginia. He is the president of ITS
Virginia.

Amy Tang McElwain is Smart Travel manager for
VDOT’s Northern Virginia District. She is the project
leader for the Northern Virginia team, which includes
ARINC, Iteris, and PB Farradyne. Tang McElwain is a
member of the ITS Virginia Board of Directors and can be
contacted via the project website www.vdot-itsarch.com/
nova/novaindex.html.
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Can ITS Reduce Collisions? Think Small
Dingus Appointed

It is a university-wide effort that, over
time, could include research in all of Virginia
Tech’s schools and colleges, he added. Dingus
called the new entity “one of the most impor-
tant initiatives” for supporting Tech’s goal of
rising into the ranks of the nation’s top 30.

VTICT was created from a plan originally
conceived by the College of Engineering in
1997, and Malcolm McPherson, architect of the
plan and interim dean of the college, predicted
it would move his college into the nation’s top
10 engineering schools.

“Tech’s institutes will allow for a seam-
less path from fundamental research through
applied research and development to technol-
ogy transfer, not only through publications but
also through the licensing of intellectual prop-
erty, the initiation of new companies, student
involvement, and technical assistance to Vir-
ginia companies” McPherson said.

The new entity is based on the concept
of organized research units (ORUs), which
other universities have used to allow synergis-
tic research groups from the science and engi-
neering areas to work together at one campus
location.

The ORUs employ full-time researchers
and support personnel with strong linkages to
academic units through faculty and student in-
volvement, often generate a high return on in-
vestment, and play a primary role in elevating
the status of the associated university.

According to McNamee, VTICT will in-
corporate the common features of the ORUs
that have produced strong economic growth.

A task force is being organized to raise
the $85 million needed by 2007 to fund the in-
stitute. Co-chairs are A. Clifton Lilly Jr., vice
president of technology for Phillip Morris USA;
Ray Martin, chair emeritus of Schnabel Engi-
neering Associates; and Joseph Vipperman Jr.,
retired executive vice president of American
Electric Power.

Dingus, director of the transportation in-
stitute since 1996, has conducted transportation
safety and human factors research since 1984.
Before joining the Virginia Tech faculty, he
served as associate director of the University
of Iowa’s driving simulation facilities and di-
rector of the National Center for Advanced
Transportation Technology at the University of
Idaho. He has managed nearly $60 million in
research funding and has written more than
120 technical publications during his career.

Message from the President By Rob Ayers

I HAVE FOUND that some of the most
interesting insights about technology in
transportation come from talking to
people who are not involved in ITS or
even in the transportation sector. I re-
cently had a conversation with my
brother Danny. I talked with some pride
about what benefits the current genera-
tion of ITS technology could provide.

His response was to ask what are
we doing about safety, and about head-
on collisions with roadside obstacles
and oncoming traffic specifically. His
view is that a situation where cars op-
erate at high speed with only painted
lines and the driver’s reflexes to keep
them in the lane will one day be seen in
the same light as cars without wind-
shields, rear view mirrors, and seat
belts.

He believes that there will come
a day in the future when a transporta-
tion system design that permits head-
on collisions with other vehicles, or with
roadside obstacles will be unacceptable,
and unimaginable to the public. He
cited a specific location where four
people have been killed hitting the same
tree at a curve in the road.

After this conversation, I began to
think about head-on collisions, what is
being done, and what can be done to
improve the situation. It is very clear
that people in different disciplines
around the world are working to solve
this problem with a variety of ap-
proaches, and much of the progress is
being made by those outside the ITS
community.

I found that improvements could
be roughly grouped into three areas:
prevention, mitigation, and response.

Mitigation is the most mature of
these areas. You don’t have to look very
long or hard to see that traffic engineers
are aware of these problems, and have
been working on physical approaches
to prevent and/or mitigate these haz-
ards for a long period of time.

In my own backyard, the (Chesterfield
County) Courthouse Road widening
project, and the construction of Route 288
and Powhite Parkway provide numerous
examples of how these head-on collision
hazards can be prevented or mitigated
through modern highway and arterial
design practices. These practices include
the introduction of medians, guardrails,
and the elimination of curves.

At the same time vehicle designers
and manufacturers have mitigated these
collisions by improving survivability in
head on collisions by introducing seat
belts, air bags, and crush zones into their
vehicles. Standardized crash tests and ve-
hicle crashworthiness ratings
have been in place for several
years, and vehicle designs
continue to improve.

In the prevention area,
most of the collision avoid-
ance technologies being de-
veloped today and expected
to be deployed in the near
term focus on driver visibil-
ity and warnings. The visibil-
ity approach is to make the
hazard visible to the driver
using reflectors, infrared,
and/or ultraviolet vision en-
hancement.

The vision enhancement devices
display the enhanced view ahead on a
windshield heads up display.

One new product incorporates so-
lar powered light emitting diodes into
roadway centerline reflectors to increase
the visibility of these reflectors.

Warning systems are intended to
determine when the angle, location and
speed of the car are inappropriate relative
to the roadway geometry, and the location
of other nearby vehicles. A variety of these
systems are in development and testing.

They rely on a combination of in-
formation from onboard road geometry
databases, radars, infrared detectors, and
driver status sensors. When the system
detects that the vehicle is in an inappro-

private condition based on the available infor-
mation, it provides an audio and/or visual
warning to the driver.

These systems face many challenges due
to the difficulty of resolving the actual physical
situation in complex scenarios. Such complex
scenarios can lead to false warnings, and ulti-
mately reduce driver confidence in the system
(or cause it to be turned off).

In the response area, the most significant
development of the last several years would
have to be the widespread availability of cell
phones. This has become the most common
mechanism for reporting vehicle collisions of
all kinds. Telematics systems such as OnStar and
the deployment of GPS-equipped cell phones

promise to provide the next in-
crements of improvements in
notification and response area.

After looking around at
what is currently being done, I
began to ask myself what new
things the ITS community
could do to prevent collisions.
It occurred to me that any one
size fits all approach is likely
to be too expensive.

On the other hand, the
development of a plethora of
low-cost, small devices that
could be deployed based on
local conditions would seem to

be more effective. Imagine there were a low-
cost device (perhaps incorporating DSRC) that
could be used to make a variety of ‘dumb’ ob-
jects ‘smart’.

Could we begin to develop a technology
for smart obstacles? Could the tree outside the
bend in the road broadcast the local road ge-
ometry, or an over speed warning to nearby
telematics units? Could selected guardrails per-
form a similar function, or even have the capa-
bility to report collisions to emergency respond-
ers? Could center line crossing events be de-
tected and reported to oncoming traffic by smart
centerline reflectors?

Some of these small technologies are al-
ready under discussion or even active devel-
opment. In many cases the inventors and de-
velopers of small devices have not found it nec-
essary to call their products ITS.

Technologies
expected in

the near term
focus on

visibility and
warnings

Editor’s Ramblings
By Glenn N. Havinoviski

YOU MAY NOTICE this quarter’s ITS Virginia
membership bulletin has a name other than
ITSVA Membership Bulletin. We now are calling
this publication ITSVA Journal. With this move,
we want to continue providing timely news on
the latest activities in the ITS world as they re-
late to Virginia, and perhaps provide a more
biting, strident look at how ITS can make our
corner of the world (as well as the rest of the
world) a better place.

To this end, we want to report on not just
the latest ITS-related workshops and legislative
items, but also report on particular successes
(as well as lessons learned) in making the inte-
grated deployment of transportation technolo-
gies a reality. In this issue, for example, you will
read about the excellence and dedication of
VDOT staff supporting the Hampton Roads
Smart Traffic Center.

This employee dedication is perhaps
more important than all the technological tools
put together.  It focuses on the importance of
that seemingly unsexy FHWA buzz phrase,
“Management and Operations”, that predated
the current flavor of the year, which has been
“Homeland Security”.  (At this time, some other
acronyms like “INTI” are starting to float
around Washington. We’ll probably figure out
what they mean in time for the next issue.)

What the folks in Hampton Roads have
never lost track of is that ITS first and foremost
is a tool for operating the transportation net-
work, not an objective in and of itself. Their sta-
tistics  in smaller communities, and other issues
that occur outside the “big 3” regions (NOVA,
Richmond, Hampton Roads) need to be dis-
cussed along with the usual range of metropoli-
tan ITS activities.

As any shrink will tell you, communicat-
ing is healthy. Our next issue will be in Febru-
ary, so between now and then, if you don’t have
enough to think about with Halloween and the
December holidays on the way, maybe you can
think about what pearls of wisdom (or gripes
of wrath) you can offer to the ITS community
in Virginia.

Glenn N. Havinoviski is a vice president with the
transportation technology and operations division of
Wilbur Smith Associates in Falls Church, Virginia. He is
a member of the ITS Virginia Board of Directors and editor
of the ITSVA Journal. You can contact him at
ghavinoviski@wilbursmith.com.

INTEGRATING VIDEO
IMAGE VEHICLE
DETECTION SYSTEMS
WITH FREEWAY CCTV
SYSTEMS
TRANSPORTATION MANAGEMENT
CENTERS typically make use of two
types of traffic monitoring capabilities:
incident monitoring and measurement
of dynamic traffic parameters. Incident
monitoring is normally handled using
CCTV (Closed Circuit Television) cam-
eras.

TMC operators use these cam-
eras to visually inspect traffic condi-
tions and investigate details of traffic
incidents. These cameras are moveable
and are expensive to install because of
the high communication bandwidth
required for video transmission. Dy-
namic traffic parameters have been
measured traditionally using inductive
loop detectors. These, however, have
proven costly to maintain and install.

Recently, video image vehicle
detection systems (VIVDS) have
emerged as an attractive alternative to
loop detectors. These systems use soft-
ware to analyze digitized video to iden-
tify the presence of vehicles in specific
zones that are manually defined by en-
gineers.

VIVDS requires great precision in
the definition and calibration of these
zones. If a camera is moved then it is
very difficult to reposition it adequately
to allow for the proper functioning of
VIVDS. Because of this, VIVDS cameras
normally use fixed position cameras.
This has prevented the integration of
CCTV systems with VIVDS.

By Brian Smith

Continued on page 5
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Stephany Hanshaw is facility manager of the Hampton Roads Smart Traffic Center. He is a former member of the
ITS Virginia Board of Directors.

 they know they are providing a valuable pub-
lic service. Most of the control room staff never
meet the people they are directly helping; that
speaks volumes to their dedication and profes-
sionalism.

Then there is our FIRTs. I can never say
enough about our FIRT Program. Under the
watchful eye of George Thompson, our FIRTs
continue to astonish the world.

Working hard, in the most hazardous
arena in America, the interstate highway sys-
tem, our FIRTs deliver outstanding customer
service, out there, where the rubber really does
meet the road.

Time and again DOTs want information
on how our FIRT Program is run. From train-
ing to equipment to uniforms and safety, inquir-
ies are always being made about this highly
successful program.

At the HRSTC, we know how hard the
men and women of the FIRT work and the facts
prove it. While driving a combined 1.8 million
miles and assisting in nearly 40,000 incidents a
year, the FIRT Program is a shining jewel and
is much admired.

So you ask, who’s asking? OK, a short and
certainly incomplete list includes many of the
26 states that participated in the 2001 TMC Con-
ference that we hosted in Virginia Beach. Ohio,
New York, Pennsylvania, Nebraska, Utah, Illi-
nois, North Carolina, Kentucky, Georgia, Ten-
nessee and most recently Hawaii.

I also recently spoke with a colleague in
Great Britain who attended last year’s TMC
Conference and wants more information on our
FIRT Program. Each of these agencies has used
or is planning to use aspects of programs de-
veloped and initiated here at our HRSTC.

A final word: The HRSTC could not func-
tion without the dedicated support of the men
and women of our other departments: Mainte-
nance, Information Technology, Fleet/Asset
Management and Traffic Information. Together
we make a potent and meaningful contribution
to the safety and mobility for the motorists of
Hampton Roads.

Virginia 511 Service
Continued from page 1

 Virginia’s 511 service, which currently
covers more than one-third of the state—mostly
along a 325-mile stretch of I-81—was launched
in February 2002 as an outgrowth of Travel
Shenandoah, which covered 150 miles along I-
81. The system has seen modest usage but
steady growth since then, and now averages
about 7,000 calls per month along the mostly
rural section of the state.

“We’re serving a lot of different markets,
including Interstate trucking, tourists, and Vir-
ginia travelers from the region,” explains Todd
Kell, Travel Information Program Manager for
VDOT’s Mobility Management Division.
At this writing, only Verizon Wireless among
the major cellular providers in the state does
not provide a 511 link to the system, but Verizon
customers can access the identical data through
an 800 number.

ShenTel maintains the underlying data-
base of menu offerings for the system, which
includes not only details about current traffic
conditions but information about lodging and
restaurants along the corridor. Partner Virginia
Tech Transportation Institute (VTTI) provides
much of the travel data underpinning of the
system and monitors both VDOT’s real-time
database as well as the state police computer-
aided dispatch (CAD) system on a 24-hour ba-
sis. Other project partners include the Virginia
Tourism Commission (VTC), the Virginia State
Police, and the Shenandoah National Park.

The Public-Private Partnership
Model

ShenTel is designed to provide full sup-
port for the 511 system regardless of the com-
mercial success of the program, while includ-
ing provisions that will reduce VDOT’s monthly
support costs should the commercial aspects of
the system flourish. VDOT pays ShenTel a sup-
port fee each month to maintain the menu of
offerings in the system, maintain full-time sales
and support staff, and market the service.

Eighty percent of the initial advertising
and sponsorship revenues that ShenTel collects
are credited toward VDOT’s monthly fees, in
turn reducing VDOT’s support costs. If monthly
ad revenues exceed 125% of VDOT’s monthly
fees in any month, VDOT will therefore owe
nothing in support costs for that month.

WE’VE GOT A NEW LOOK!
Visit us at www.itsva.org

VMS Maintenance — Anything but RoutineHampton Roads STC Realizes Vision

IT HAS BEEN said that imitation is the high-
est form of flattery. If that is true, then the
programs at the Hampton Roads Smart Traf-
fic Center (HRSTC) certainly must be ben-
eficial to other Traffic Management Centers
(TMC). Over the last few years, transporta-
tion professionals from throughout the
United States and Great Britain have asked
for information about how the HRSTC is
operated.

The most inquired about aspect of
HRSTC Operations is the public/private
partnership that runs the day-to-day activi-
ties here.

The formal Operations & Maintenance
agreement between the Virginia Department
of Transportation (VDOT) and URS Corpo-
ration has sparked intense interest.

Many people are surprised to learn
that of the 80-plus people who work for our
TMC, only eight are employees of VDOT.
Since our inception 10 years ago, this ongo-
ing partnership has proven, time and again,
that public/private partnerships can be
highly successful.

As we continue to grow and expand
with our highly skilled and motivated work
force, we have made our mark on the inter-
national stage of Intelligent Transportation
Systems.

Two areas of our operation most often
asked about are control room functionality
and our Freeway Incident Response Team
(FIRT). The fact that the HRSTC is a 24/7
operation has raised questions about sched-
uling, effectiveness, and motivational issues.

I always speak with pride and admi-
ration on behalf of those members of our
team that operate our state-of-the-art Free-
way Traffic Management System. Our con-
trol room staff has maintained an outstand-
ing positive attitude throughout constant
internal changes that they have had to work
through.

The staff is highly motivated to deliver
the highest quality customer service because

By Stephany Hanshaw

Continued on page 8

CROSSING THE NARROW catwalks
of a towering steel sign structure, how
can one forget working 25-30 feet above
the interstate?  It happens, according
to John Gallegos and Mike Raney,
maintenance technicians who perform
routine and emergency service on vari-
able message signs (VMS) located
along 100 miles of interstate in Hamp-
ton Roads.

Raney remarks, “You…get com-
fortable up there after awhile.  It’s natu-
ral to want to step back and view your
work. The catwalks are narrow.  You
really need to be wary, especially as
you recognize your comfort level in-
creasing.”

Says Gallegos “You’ve got to be
careful of your every action…alert
wherever you are.  You’ve got to make
sure you don’t drop tools or parts.”
These are merely some of the reasons
stringent safety procedures must be fol-
lowed when maintaining variable mes-
sage signs.

STC maintenance personnel vi-
sually inspect all 64 VMS every 90 days.
They drive by each sign to see if any
yellow reflective dots are stuck or dis-
colored, faded by sun, or if horizontal
or vertical lines interfere with their
ability to read the sign. If message de-
terioration is evident, the sign is sched-
uled for service.  If there is no visible
evidence of malfunction, that sign is
rendered okay until the next 90-day
cycle.

HOV regulatory signs take top
priority. These signs inform motorists
when the HOV  lanes are open to all,
closed, or HOV-2 only, and must be
kept in optimal visual clarity.  For mo-
torist advisory signs the maintenance
inspectors typically activate a test mes-
sage for visual inspection.

Regardless of sign location (off
the road or above an active lane of traf-
fic) a shoulder or lane closure must be
put in place before sign maintenance
can begin. Setting up a shoulder clo-
sure can take up to 45 minutes.

After accessing safety and vis-
ibility of the work zone, the crew stra-
tegically marks the area with motorist
advisory signs (“Road Work Ahead,”
“Right/Left Shoulder Closed Ahead”)
and traffic control devices (cones).

Besides the truck driven by
Raney and Gallegos, two other ve-
hicles are necessary for VMS mainte-
nance.  The truck mounted attenuator
(TMA/ “crash truck”) vehicle is an
oversize flatbed truck with a huge
shock absorber (attenuator) mounted
on the rear of the flatbed.

These trucks are designed to
safely stop a fully loaded tractor-trailer
traveling up to 75 mph. The TMA is
the first line of defense as traffic ap-
proaches the work area inside the lane
closure. This truck is also equipped
with an arrow board to alert drivers
of the work zone directly ahead.

The bucket truck is an oversized
flatbed with a telescopic “boom” ca-
pable of elevating two people 50 feet
in the air. It is placed under the sign
structure that supports the VMS to be
serviced.

In full body harness, one tech
climbs into the bucket and tethers the
lead of the full body harness to the
safety latch inside. The bucket is then
lifted to the catwalk. As described by
Gallegos, “We clip the safety harness
to the catwalk and the second person
comes up with tools and equipment.”

Once both VMS maintenance
personnel are in position and secure
on the catwalk, they open one of three

window panels.  Each panel is two feet four
inches tall and approximately 17 feet in
length.  These windows lift up and tilt out
for ease of cleaning and access to the signs
interior. Safety support rods secure the win-
dow panel.

Raney states, “We remove any modules
where the (yellow neon reflective) dots (that
form letters) are stuck open and will not ro-
tate.  This means the dot is no longer magne-
tized and the module must be replaced.”  In
this case, they pull out one module and plug
in another. The old modules are brought back
to STC where a qualified electronics techni-
cian repairs and tests them before they are
restocked.

Once all malfunctioning modules are
replaced, the sign is cycled through a test pat-
tern, which ensures that every dot is work-
ing properly. After cycle testing, Raney con-
tinues, “We check the thermostats and fans
in the unit that allow it to operate electroni-
cally in weather extremes…check the heat
strips that burn away the condensation on the
window.  In some makes of signs there are
additional electronics that need inspection or
replacement.  That covers most aspects of
routine maintenance on a sign.”

Sign service complete, the technicians
come down from the catwalk using the bucket
truck. All gear is stowed in the utility truck.
First, the bucket truck leaves then the TMA.
The original two-person crew is responsible
for the safe retrieval of all the lane closure
traffic control devices.

Safety precautions and procedures for
VMS maintenance are time consuming.  From
beginning to end, the two signs on I-264 near
Mount Trashmore alone take five to six hours.
Time well invested to ensure the safety of mo-
torists and workers alike as well as increased
longevity and message clarity on aging VMS.

CCTV: Promising Results from Smart Travel Laboratory Research
Continued from page 2

CCTV systems are expensive to
install and are used only for incident
management. Combining CCTV with
VIVDS has the potential to provide a
significant amount of savings in instal-
lation and maintenance costs. This

makes the idea of integration of these
systems a very exciting and useful re-
search area. This research, therefore, has
two purposes

· Evaluation of the technical dif-
ficulties associated with integrating

VIVDS with existing CCTV systems
· Seek development of automated

machine vision techniques to address these
difficulties.

A prototype system, referred to as
“Autotrack”, has been developed in the

Continued on page 6
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No Sleep for Hampton Roads Response
Team Drivers
HAMPTON ROADS SMART Traffic Center is
proud of their Freeway Incident Response Team
(FIRT). Here are some examples demonstrating
their dedication, the value of their services and
their teamwork.

Having recently recognized safe work and safe
driver records at a quarterly employee function,
one driver from the Hampton Roads Smart Traf-
fic Center was acknowledged for having safely
driven the distance equivalent to the moon and
back without an “at-fault” incident.

· During more than nine years of ser-
vice to the motorists of Hampton Roads, John
Williams, senior FIRT member, has safely driven
over 481,000 miles and assisted at over 9,165 in-
cidents.

· Senior FIRT Operator Reggie Jackson
has safely driven in excess of 401,000 miles in
his six years of service and assisted with over
5,480 incidents.

· In his five years of service to the com-
munity, Tony Morgan, senior FIRT member, has
assisted with more than 9,340 incidents and
safely driven over 227,000 miles.

Considering that the approximate dis-
tance to the moon from Earth is 239,000 miles,
Williams has safely driven to the moon and
back, Jackson is on his return trip, and Morgan
is almost there. Another unique way to under-
stand the importance of this safety record is to
consider that Williams has safely traveled the
same distance as 19 times around the Earth;
Jackson, 16; and Morgan, nine.

On Friday, May 31, FIRT Judy Lott, while
patrolling along I-264, witnessed an SUV over-
turn directly in front of her.  She saw the whole
event unfold before her.

The SUV driver swerved to avoid a ve-
hicle that cut in front of her. She cut the Jeep
Cherokee too hard and it rolled over three times.
It landed upright near the Newtown Road exit
in Norfolk.

Lott—self-proclaimed to be a “nervous
Nelly”—took a few deep breaths to calm her-
self and collect her thoughts. Then, she imme-
diately radioed her location and a description
of the incident to the STC Control Room.

The on-duty shift supervisor, Pete
Linzy stated, “I have been in the emergency
response business for over 30 years and
have seldom heard such a completely com-
posed transmission” of essential informa-
tion.

Lott then set the traffic control mea-
sures to ensure her safety and that of mo-
torists. The SUV driver was shaken up but
not injured. The other vehicle kept on trav-
eling.  Lott continued her work and cleared
the incident within twenty-three minutes.

In addition to the average 100-200 in-
cidents the FIRTS and traffic controllers
handle on a daily basis, the event described
below is just one more example of excep-
tional service we provide the citizens of the
Commonwealth.

Senior FIRT Reggie Jackson was pro-
viding traffic cover for a state trooper (VSP)
in the early morning (3 am) on Saturday,
April 20th. While working a single vehicle
crash at the base of the High Rise Bridge (I-
64 East in Chesapeake), the VSP unit was
struck by a vehicle that left the scene. Jack-
son immediately notified STC Control who
went into action!

Sheila Griffin maintained constant
communication with Jackson, who after de-
termining those on scene were not seriously
injured, was directed by the trooper to fol-
low the hit and run vehicle.

At the same time, Joe Morton was
speaking with both state police and City of
Chesapeake dispatchers. Because Jackson
was able to provide an excellent descrip-
tion of the vehicle, including license num-
ber, Morton was immediately able to con-
vey the information to state police and the
Chesapeake Police Department.

Jackson followed the vehicle off the
interstate to Yadkin Road (Chesapeake), an
area with which he was unfamiliar. Because
Jackson was able to provide a complete ve-
hicle description (including license num-
ber), Griffin suggested that he back off.
Jackson then returned to the crash scene to
assist VSP, while Morton maintained com-
munication with state and Chesapeake po-
lice.

This excellent teamwork by Reggie
Jackson, Sheila Griffin, Joe Morton, Vir-
ginia State Police and the Chesapeake
Police Department
led to a successful conclusion. Chesa-
peake Police were able to apprehend the
driver within 30 minutes of the incident;
only four miles from the scene, and there
was no apparent injury to the motorist
or trooper on the scene.

Senior FIRT Jackson, and control-
lers, Griffin and Morton all agree. “That’s
one we can all be proud of —a well coor-
dinated effort by all the agencies and
personnel involved.”

Drive Me to the Moon

Maintaining Professional
Composure

Interagency Teamwork Leads
to the Apprehension of Hit

and Run Driver

CapWIN Project

CCTV: Promises Results!
Continued from page 5

CCTV: Great Potential to
Integrate CCTV and VIVDS
Continued from page 6
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 Smart Travel Laboratory at the University
of Virginia and the Virginia Transportation
Research Council. This system can be clas-
sified as an automatic repositioning system.

Prototype System Design
Most moveable cameras have the

ability to reposition cameras using pro-
grammed hardware presets, but the accu-
racy of this is only up to half a degree of
precision. This is inadequate for VIVDS
integration. Automatic repositioning uses
machine vision technology to search for a tar-
get image placed near travel lanes, and then
use this to taping the camera’s parameters
were not changed (i.e., pan, tilt, and zoom
levels were held constant.)

The tests evaluated the Autotrack
system performance against two other
methods of repositioning. 1) Manual repo-
sitioning, and 2) Camera hardware preset
repositioning by measuring the traffic
count error using VIVDS after
repositioning.The results illustrate signifi-
cant differences in performance of the
Autotrack system as compared to manual
and hardware preset repositioning. In gen-
eral, at usual CCTV zoom levels, the
Autotrack system repositioned so accu-
rately that count errors were less than 1%.

Autotrack incorporates two main
phases:

Phase I: The first phase is a six step
non-iterative phase which consists of 1)
Acquire Image; 2) Position Camera for
VIVDS Calibration; 3) Calibrate detection
zones in the VIVDS; 4) Select ROI (region
of interest – or “target”); 5) Learn the ROI;
6) Learn the ROI’s coordinates.

Phase II: The second phase consists
of the pattern matching and camera con-
trol functions. Two iterative processes de-
fine this phase: the zoom repositioning pro-
cess and the pan/tilt repositioning process.

A functional description of the imple-
mentation of the Autotrack algorithm is as
follows:

· An operator adjusts the Camera’s
PTZ (pan, tilt and zoom) fields for the
VIVDS traffic data collection calibration.

· The ROI is located on the screen
and a box is drawn around it using the
mouse.

·  An automatic template is cre-
ated which stores information about the
ROI for tracking purposes.

· VIVDS virtual detectors are
calibrated and traffic data collection can
begin.

· Once the camera is moved out
of position at which VIVDS was cali-
brated, the tracking process begins.
Autotrack then locates the ROI in the
field of view of the camera and reposi-
tions the camera in the PTZ fields.

Testing and Results
The testing was conducted in a

laboratory setting and was designed to
emulate a real world freeway manage-
ment system. A video recording of traf-
fic was obtained from the Hampton
Roads Smart Traffic Center in southeast-
ern Virginia.  The recording was of a
four-lane freeway, (three standard lanes,
and one HOV lane), and was recorded
from a CCTV camera mounted on top
of a 60-foot tower. During taping the
camera’s parameters were not changed
(i.e., pan, tilt, and zoom levels were held
constant.)

The tests evaluated the Autotrack
system performance against two other
methods of repositioning. 1) Manual re-
positioning, and 2) Camera hardware
preset repositioning by measuring the
traffic count error using VIVDS after re-
positioning.

The results illustrate significant
differences in performance of the

THE CAPWIN (Capital Area Wireless Inte-
grated Network) project was awarded to a
team led by IBM Corporation in August
2002. CapWIN will be the first multi-state,
inter-jurisdictional transportation and pub-
lic safety integrated wireless network in the
United States.

It will enable officials from more than
40 local, state, and federal agencies in the
Washington, DC/Maryland/Virginia re-
gion to communicate with each other in
real-time. The progress of CapWIN is be-
ing tracked at a national level as it has the
potential to provide a roadmap for imple-
menting similar networks throughout the
United States and other countries.

Currently, police, fire, and transpor-
tation agencies in the region rely upon in-
direct communications with one another
during an incident, which results in delays
and possible miscommunication and adds
risk in situations where every second
counts. CapWIN will integrate transporta-
tion and public safety data and voice sys-
tems to enhance communications between
the agencies and help to improve response
times and scene management.

The CapWIN project is being devel-
oped in three phases. In Phase 1, the initial
CapWIN infrastructure will be built, includ-
ing a mobile data system and a message gate-
way to connect disparate systems. Systems
to be accessed include local and national
criminal justice databases, transportation sys-
tems, and a hazardous materials database.

For Phases 2 and 3, additional inter-
faces and functionality will be implemented
which may include Automatic Vehicle Loca-
tion, incident resource tracking, video trans-
mission, detailed mapping, and other en-
hancements.

In building the CapWIN network, IBM
is teaming with a number of companies, in-
cluding PB Farradyne of Rockville, MD that
will provide Intelligent Transportation Sys-
tems consulting services. CapWIN will inter-
face with the Maryland Statewide Operations
Center (MD SOC) and the Northern Virginia
Smart Traffic Center (NoVA STC). The pur-
pose of these interfaces will be to provide
transportation and public safety agencies mo-
bile access to relevant transportation infor-
mation that will support traffic incident man-
agement operations.

These interfaces will transmit incident
notification data and incident status updates
from public agency Computer Aided Dis-
patch (CAD) systems through the CapWIN
network to the Maryland CHART (Coordi-
nated Highways Action Response Team) and
NoVA ATMS transportation systems.

The interfaces will also include the abil-
ity to transmit incident notification data from
the MD CHART and NoVA ATMS systems
(i.e., collected through system resources such
as closed-circuit television cameras, inductive
loops and radar detectors, and call centers)
to public safety agency CAD systems through
the CapWIN network.

CapWIN project sponsors include the
Maryland State Highway Administration,
Virginia Department of Transportation,
Maryland State Police, Virginia State Police,
Washington Metropolitan Police, National In-
stitute of Justice – Office of Science and Tech-
nology, Public Safety Wireless Network (De-
partment of Justice/Treasury), and the U.S.
Department of Transportation’s Federal
Highway Administration.

CapWIN is managed by the Center for Advanced
Transportation Technology at the University of
Maryland. The CapWIN web site is
www.capwinproject.com.

Autotrack system as compared to manual
and hardware preset repositioning. In gen-
eral, at usual CCTV zoom levels (i.e. start-
ing with a wide field of view), the Autotrack
system repositioned so accurately that
count errors were less than 1%.

Conclusions
This research shows that it is possible

to integrate CCTV’s with VIVDS using ma-
chine vision pattern matching techniques.

The prototype system demonstrates
that it is possible to keep the error percent-
age low (on the order of 1% or less at rea-
sonable initial camera zoom levels) in a
laboratory.

These results indicate that there is
great potential in this approach to integrate
moveable CCTV with VIVDS.  The Univer-
sity of Virginia and Virginia Transportation
Research Council are now beginning a sec-
ond phase project to enhance the existing
system and perform field-testing on VDOT
facilities.

Brian Smith is the Smart Travel Laboratory’s
University Director. He can be reached at
briansmith@virginia.edu.


