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The Virginia Department of Transporta-
tion (VDOT) announced the launch of 
the 511 Virginia system on February 

16, which will provide traffic updates and 
travel information for all interstate 
highways in Virginia by dialing 
“511.”

Speakers at the 511 launch 
ceremony in Richmond included 
Whittington Clement, Secretary 
of Transportation; Connie Sorrell, 
chief of VDOT system operations, 
Jeff Paniati, FHWA’s associate 
administrator for operations, and 
acting manager for the ITS Joint 
Program Office; Earl Bishop, 
executive vice president, Virginia 
Telecommunications Industry Asso-
ciation (VTIA); and Craig Franklin, president, 
Intelligent Transportation Society of Virginia 
and Trichord, Inc. 

Sorrell said that motorists will make 
better travel decisions with 511’s around-the-
clock information on traffic incidents, road 
and weather conditions, work zones and 

much more. 
“This service is very simple to 

use and is a great source of state-
wide traffic and travel information,” 
Sorrell said. 

Real-time traffic information 
from 511 Virginia is derived from 
two main sources, VDOT and the 
Virginia State Police. 

 511 Virginia is unique because 
it uses information received directly 
from the source,” She said. “When 
the Virginia State Police respond to 
an accident, or when a VDOT rep-

resentative updates construction information 
or information about how weather is affecting 
travel conditions within minutes, this informa-

VDOT Launches Statewide 511 System for Traffic and Travel Information
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Following several months of study and 
several nights of public hearings, the 
Commonwealth Transportation Board 

(CTB) approved a 25-cent toll increase on 
the Dulles Toll Road, effective May 22, 2005. 
Revenues from the toll increase will help fund 
Virginia’s share of the Dulles Corridor Metro-
rail Project, slated for construction as early 
as 2006.

Tolls will increase from 50 cents to 75 
cents at the main toll plaza and from 25 cents 
to 50 cents at entrance and exit ramps. The 
35-cent toll at the Sully Road/Greenway 
ramps also will increase to 50 cents. The toll 
increase applies equally to all users: automo-
bile and commercial vehicles paying by cash, 
Smart Tag, or E-ZPass.

This is the first toll increase on the 12-
mile toll road since it opened in 1984, and 
revenues from the increase will be dedicated 
to the Metrorail project. It represents a major 
step toward the start of Metrorail service in 
the Dulles corridor.

“The region clearly needs this project,” 
said Whittington Clement, Commonwealth 
Transportation Secretary and Chairman of 
the CTB. “Major roadways in the corridor are 
nearing gridlock. The problem won’t go away 
and we must address it.”

Funding for the project is projected to 

For Whom the Board Tolls….
25 Cent Increase on Dulles Toll Road Will Help Fund Metrorail Extension

tion is available on 511 Virginia.” 
In addition to road and traffic reports, 

511 also provides information on gas, food, 
lodging and transit connections.

The service, which has been available 
for I-81 over the past three years, now cov-
ers all Virginia interstates, and in upcoming 
phases major primary routes will be added. 
It can be dialed from a wireless or land-
line phone from a home, office or vehicle. 
Because it is voice activated, the system can 
be used virtually hands-free. However, VDOT 
recommends drivers using wireless phones 
pull off to the side of the road before dialing. 

Calling 511 costs the same as making 
a local call. Wireless phone users will incur 
no extra charges for calling 511, but it will 
use minutes on their calling plans (roaming 
charges may apply).

be 50 percent federal, 25 percent state and 
25 percent local. The Commonwealth’s share 
is funded by the toll increase and funds al-
located through the Virginia Transportation 
Act of 2000.

The quarter toll increase will complete 
Virginia’s share to fund Phase 1, which will 
extend Metrorail for 11 miles from near East 
Falls Church station through Tysons Corner 

Continued on page 3

Legislators, state agency officials, 
and members of the ITS community 
were among the 150 people who at-
tended ITS Virginia’s Annual Legisla-
tive Reception, held February 17 at 
Richmond’s Old City Hall.

Outgoing transportation Sec-
retary Whitt Clement attended the 
reception, as did Connie Sorrell, 
VDOT’s chief of system operations 
(pictured). Sorrell was recently nomi-
nated to the board of directors of ITS 
America.

Sponsored by Kimley-Horn and 
Opens Roads Consulting, the recep-
tion also featured exhibits by ITS Vir-
ginia members Control Technologies, 
MMMS, Inc., PB Farradyne, Traf-
ficLand, Transdyn, Trichord, VDOT, 
and Wilbur Smith Associates.

2005 ITS Virginia Legislative Reception

VDOT’s Connie Sorrell pictured with 
Transportation Secretary Whitt Clement
during the reception. See page 11 for 

more pictures.
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Sheikhing Things Up

By Glenn N. Havinoviski
Editor’s Ramblings

Until now, I’ve always taken care, at least 
in this column, to focus my generally 

unfocused thoughts on the great Common-
wealth of Virginia, the transportation system 
therein, and to ITS and related management 
and operations activities as the way forward.

However, given I have made some 30-
plus international trips the past five years, I 
have also seen how the other side lives and 
operates. In particular, despite the glowing 
green and blue of Virginia’s lush surround-
ings, and the inherent goodness (whether 
real or imagined) of her people, sometimes 
you just have to visit the Dark Side.

As in the land of oil. And Mercedes with 
tinted windows. And expensive restaurants 
and horse races with hidden VIP zones that 
you can’t access even with your Gold Ameri-
can Express card. And the Russian-accented 
propositions offered to unsuspecting 
males in faux-seedy bars and discos in 
otherwise fine hotels. (OK, maybe I’ll 
stop there.)

You may have heard of the little 
Emirate of Dubai. Many newsmaga-
zines, travel channels and high-caliber 
newspapers have been featuring 
breathless stories about this odd place 
situated next to the Persian Gulf, just 
a one hour plane ride from Saudi Ara-
bia and Iran and just about a couple 
more hours to Baghdad. As for me, I 
am writing this column from Dubai as I 
help their Roads Department deploy a 

lavish, Euro-style ITS implementation.
Despite having a population of 

about 1.3 million (about 20% less than 
Virginia’s Hampton Roads area but 
covering about the same geographic 
area) Dubai is currently undergoing $43 bil-
lion in new private construction (per HSBC 
Bank), not including $1 billion-plus in new 
road construction just this year and $3 billion 
in rail transit construction occurring in the 
next four years.

In all of Virginia, more than five times 
the size of Dubai in population and absolutely 
no comparison in physical size, construction 
totals are less than half of that in Dubai, and 
as everyone knows, it has become a neat 
trick to get any money for transportation in 
our state. The new compromise proposal, for 
under $1 billion this year, is mostly devoted to 
widening, reconstruction and operations. And 
the only reason we’re talking about this much 
money was the unexpected budget surplus.

Well, they don’t worry about such things 
in Dubai. Or so it seems. Unlike many of its 
more dour neighbors, Dubai never depended 
completely on its relatively small oil reserves, 
choosing instead to thrive on unregulated 

banking, seagoing trade in gold, electronics, 
used cars and who knows what else. And of 
course, sailors’ nights in the local bars seven 
days a week.

So it wasn’t much of a surprise that the 
ruling sheikhs decided to embrace expanded 
capitalism and foreign investment with an 
unbridled passion. Thanks to the system that 
Dubai Crown Prince Sheikh Mohammed has 
cleverly developed, the same guys who man-
age the public sector infrastructure develop-
ment are also involved in companies that are 
altering the various land uses. How’s that for 
twisting the transportation vs. land use con-
tinuum?

Professional-class Westerners, especially 
from the UK, like Dubai because it offers 

the appeal of no rain and no income taxes. 
Except when the mercury cruises above 110º 
between May and September, they may have 

a point. Poorer folks, especially from South 
and East Asia, are hired in droves as labor-
ers, hotel maids and nightclub entertainers 
for near slave wages simply because they 
can make more in a day than they would 
have made in a year where they came from. 
In the meantime, the native Emiratis make up 
just 20% of the population but amass a good 
portion of the wealth thanks to their owner-
ship of businesses and general largesse on 
the part of the ruling sheikhs. 

So thanks to the convenient absence of 
democracy, no one has to worry about nasty 
concepts like checks and balances. As a 
result, the last 10 years in Dubai have seen 
countless glassy high-rise commercial, retail, 
residential and resort developments, over and 
over again, sprawling across the desert and 
even into the Gulf itself, including a “seven-
star” hotel shaped like a giant sail, beach and 
resort developments on man-made islands 
shaped like palm trees, and something called 

“The World,” where the well-to-do get to live 
on islands shaped like, well, the continents of 
the world. Aging rock star Rod Stewart is said 
to have bought Great Britain.

Some of the projects built in Dubai are 
constructed by a firm called the “Saudi Bin 
Ladin Group.” Sounds familiar? It is. Osama 
could have been running the family business 
by now if he had stuck with his civil engineer-
ing degree and kept his nose clean.

With all this craziness comes traffic in 
droves, with evening peak periods lasting into 
the night and later, and the sudden discovery 
that in many business and residential districts 
in Dubai, the developers forgot to build park-
ing garages or even sidewalks. On top of 
it, many drivers think traffic control devices 
are for nationalities other than themselves. 
Despite (or perhaps indirectly because of) the 
feverish efforts to create the first-world city of 

the future, road accidents and pedes-
trian deaths are at third-world levels. 

While Dubai’s rulers may never 
part with their sweeping multi-lane 
highways, in recent years they have 
grown conscious both of congestion 
and the highway fatality rates. In 
doing so, they have discovered the 
wonders of ITS (which in turn has 
allowed yours truly to earn count-
less frequent flyer miles crossing the 
globe to play international consul-
tant).

They are deploying a large Eu-
ropean-style system with lane and 
speed control signals, variable mes-
sage signs with text in English and 
Arabic plus international symbols, 
and a showcase two-story traffic 
management center with broadband 

connections to police helicopter video, in ad-
dition to its own video and traffic sensor sys-
tems. Traveler information systems will span 
both the Internet and wireless devices. 

But despite all the money and investment, 
no one can figure out what to do about 

the growing traffic. With the population grow-
ing at five percent a year and thousands of 
cranes dotting the skyline, the roadway ca-
pacity seems to be playing perpetual catch-
up. Not too different from certain other met-
ropolitan areas we know and love. ITS may 
help reduce accidents and manage condi-
tions better, but we all know it cannot single-
handedly alter travel demand. Or can it?

The Dubai braintrust is discovering 
the unlikeliest solution given the seemingly 
endless spigot of wealth. They want to put 
electronic tolling on their existing roads, tar-
geted specifically toward those commuters 

After several weeks of debate over 
Governor Mark Warner’s proposed 
one-year transportation spending 

plan and several alternatives, the Virginia 
General Assembly approved an $848.1 mil-
lion package.

This funding will mainly focus on al-
ready-programmed projects ($141 million 
toward projects in the Six Year Plan) as well 
as current construction projects, which are 
underfunded. A portion will also go toward 
paying off debts on previously-completed 
projects.

Much of the impetus toward the trans-
portation spending plan was the unexpected 
budget surplus from fiscal year 2004, occur-
ring in part because of the generally robust 
economy in Northern Virginia as well as a 
sharp reduction in transportation spending 
last year.

Legislators Dig for Dollars
Largest Spending Increase in Two Decades Still Not Enough, Say Many Leaders

In interviews with the Washington Post, 
many transportation leaders felt the pack-
age did not go far enough, but the Governor 
maintained that the package would go a 
long way toward restoring “fiscal sanity” to 
VDOT.

The program is notable for $75 mil-
lion being devoted to road projects being 
undertaken by local agencies (county and 
city), and $60 million for both Washington 
Metropolitan Area Transportation Author-
ity (WMATA) and Virginia Railway Express 
(VRE) to purchase new rail cars.

A further $50 million is also devoted 
to Public-Private Transportation Act (PPTA) 
initiatives.

There’s little assurance that the Gen-
eral Assembly will address long-term trans-
portation funding solutions next year, either. 
The two leading major-party candidates for 

governor have shown little enthusiasm for 
tackling the issue. 

Republican Jerry W. Kilgore is ada-
mantly opposed to increasing the gasoline 
tax. Democrat Timothy M. Kaine said he 
would be unlikely to consider such an in-
crease before 2009. 

The views of the next governor are 
crucial because there is no consensus 
among legislators over how to solve grid-
lock. Even plans for a legislative commis-
sion to study the problem were killed during 
the closing days of this year’s session. 

 “What happens could very well de-
pend on what happens in the gubernatorial 
election,” Senator Kenneth W. Stolle (R-Vir-
ginia Beach) told the Virginian-Pilot.

“If none of the gubernatorial candi-
dates are willing to support a gasoline tax 
increase, it would be a waste of time to try 
to do it.”

Currently, all wireless carriers in Virginia 
are under contract for the 511 service. An 
agreement with Verizon for their landline ser-
vice has not yet been reached. To access the 
system from a Verizon landline, callers must 
currently dial 1-800-578-4111.

Out of state callers in Maryland, the 
District of Columbia, or other border states 
can dial that toll-free number as well. The 
system also provides an option to transfer to 
the North Carolina or Kentucky 511 systems.

Currently there is a 511 Virginia Web 
site, www.511Virginia.org, offering informa-
tion for travelers of the I-81 Corridor. VDOT 
is upgrading the site to include statewide 
information and will make an announcement 
once it is complete.

Between now and 2010, the 511 service 
will cost approximately $2 million a year, 
which is paid with federal ITS funds. Virginia 
is one of 22 states to offer a 511 service. By 
2010, 511 is expected to be available across 
the country.

to Wiehle Avenue in Reston. The toll in-
crease will also help to fund part of Phase 2, 
which will further extend the line for 12 more 
miles from Wiehle Avenue through Dulles 
International Airport to Route 772 in Loudoun 
County. The total estimated project cost is 
$3.5 billion. 

Clement said extending Metrorail has 
been studied, analyzed and evaluated for 

more than 20 years. The project has been 
discussed in public meetings and hearings 
over the last eight years. 

“The comment opportunities the CTB 
solicited in the last 
few weeks are the 
latest in a long his-
tory of public meet-
ings on the project,” 
said Clement. “All of 
the comments we 
received, including 
those during the en-
vironmental review 
process, were con-
sidered by the CTB 
before taking action 
on this critical issue. 
The board’s decision 
was based on public 
participation, the 
facts and findings of 
more than 250 public 
meetings and in-
depth environmental 
review and study.” 

The Dulles 
Toll Road carries 
more than 200,000 
vehicles a day. In 
fiscal year 2004, toll 
revenues generated 
$41 million, of which 
$12.2 million went 
to bond payments, 
$15 million to operat-
ing expenses and 
$750,000 to main-
tenance reserves. 
Up to 85 percent of 

the remaining $11.1 million was allocated to 
transit improvements and 15 percent was al-
located to the Dulles Toll Road Improvement 
Fund. 

511 System
continued from page 1

Dulles Toll Road
continued from page 1

Continued on page 5
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By Chang-Tien Lu, Jinping Zheng and Katherine D. Jefferson

Hot Topics in Research
who live in neighboring emirates where hous-
ing is more affordable but public transport is 
non-existent. Electronic tolling of course has 
major advantages, one of which is that rev-
enues can be collected without people having 
to stop, and another being it can be a great 
source of travel time data. 

It should also be said that Dubai’s rulers 
have embraced rail transit and are building a 
posh system that will rival the national airline, 
Emirates, in luxury and amenities, including 
first class seating for its premium customers. 
Amazingly, the tolling will not be placed on 
routes which are parallel to and conveniently 
located next to the proposed rail transit lines. 
So much for encouraging mode shift.

Making travelers from outside Dubai pay 
for wear and tear on their roads is not neces-
sarily a new idea in the world. But as with 
many places much closer to home, there is 
controversy. Many ordinary folks are braying 
to the local newspapers about the incon-
venience and unfairness of tolling the less 
economically fortunate who have to commute 
from outside, claiming they will be discour-
aged from traveling to and working in Dubai 
while the wealthy get a free pass on the road-
way network. And the newspapers are break-
ing with their normal fawning over the ruling 
sheikhs and are printing the ordinary persons’ 
complaints.

So what do we learn from all this? 

That in the end, despite Dubai’s endless 
party, we proud Virginians have a better way. 
Like Dubai and other places, Virginia believes 
in capitalism and in public-private partner-
ing. We just make sure the public sector and 
the private sector are actually different from 
one another. When we decide to raise tolls 
(specifically on the Dulles Toll Road), we do 
it in a careful manner that involves market 
studies and surveys which define an appro-
priate toll rate, and in the case of the Dulles 
Toll Road we do it specifically to raise money 
for alternate travel modes that may benefit 
us in the future—in this case the extension of 
Washington’s Metro Rail system out toward 
Dulles Airport.

We can complain about the inactivity of 
Federal and State legislators with regard to 
transportation programs—but on the other 
hand we elect them and give them their man-
date to improve (or not) transportation, and to 
raise (or not) taxes if needed. And if we don’t 
like what they do, we have the choice to find 
someone else next time around.

The idea of controlling one’s own des-
tiny is a neat concept. It can be done with 
money and creativity and good connections, 
as it’s done in Dubai. But ultimately, the ex-
patriates and visiting engineers like me, who 
might enjoy the local nightlife and amenities, 
are servants to the non-democratic decision 

makers who make the real money and make 
the real decisions. So we get to live someone 
else’s dream, and maybe co-opt it, like many 
people have.

Here in Virginia, we may not be sur-
rounded by seven-star hotels, oil, extreme 
wealth, and those industrious sheikhs and 
their friends, but we can influence decision-
makers and have them co-opt our dreams.  
Let’s take advantage of our potential to per-
suade legislators about the benefits of trans-
portation operations and ITS improvements, 
and general investment in our infrastructure.

As for my periodic adventures in Dubai, I 
have my prized 19k gold chain (which I paid a 
pittance for a few years ago), some notoriety 
through occasional local newspaper and TV 
interviews, appearances in various interna-
tional ITS magazines and at conferences, 
and lots of amazing memories. But it’s time to 
take the party home to Virginia. 

Although I don’t know how kindly people 
will take to my plan to finance Virginia’s trans-
portation needs by filling in Chesapeake Bay 
with ritzy man-made islands and selling them 
at a substantial profit to aging British rock 
stars.

Glenn N. Havinoviski is vice president in 
charge of the Transportation Technology 
and Operations Division of Wilbur Smith 
Associates in Falls Church, Virginia. He is 
editor of the ITSVA Journal and secretary 
of ITS Virginia.

Ramblings
continued from page 2

Cubeview: A Web-Based Visualization Tool for 
Intelligent Transportation Systems

Transportation policy affects a diverse 
stakeholder group that depends on poli-

cymakers to provide a network within which 
they can achieve their travel objectives. 
Stakeholders include individuals, households 
and purveyors of goods and services with 
varying values of time, income, and travel 
expectations. 

The combined and conflicting activities 
of transportation network stakeholders con-
tribute to the creation of traffic congestion. 
Excessive traffic congestion adversely affects 
individual drivers, the movement of goods, 
provision of services, and ultimately the eco-
nomic vitality of a region. 

The Texas Transportation Institute’s an-
nual assessment of urban mobility indicates 
that congestion has grown in areas of every 
size, and congestion costs are increasing. 
Professor Martin Wachs, in his research on 
congestion pricing (2003), argues that high-
way congestion will continue to grow because 
traffic volumes are growing faster than high-
way-related revenues, and higher proportions 
of state transportation budgets must be spent 
on maintenance, operations and rehabilitation 
instead of new roadway capacity. 

To optimize stakeholder travel objec-
tives, tools and techniques are needed to 

detect trends, patterns and abnormalities in 
traffic flow. These tools and methods must 
provide real-time data to support manage-
ment decisions. 

One such method, data visualization, is 
expected to play an important role in ex-

tracting such useful information that may be 
used by network managers.

Cubeview, developed at Virginia Tech, 
offers a high-performance critical visualiza-
tion technique that may be used for exploring 
real-time and historical loop-detector data. 
The technique scales to large data sets and 
is practical for interactive visualization.

 Using Cubeview, it is convenient to 
observe the summarization of spatiotem-
poral patterns and trends in loop-detector 
data. Cubeview is designed for browsing the 
spatial-temporal dimension hierarchy via inte-
grated roll-up and drill-down operations. 

It supports data visualization in a web-
based environment without the requirement 
of a Java runtime environment. Users can 
conveniently access the system via a web 
browser, thus facilitating the utilization of 
transportation information. 

The identified traffic patterns and rules 
can assist decision-making for transportation 
managers, establish traffic models for re-

searchers and planners, and allow commut-
ers to select commuting routes. 

Traffic data for I-66 in Northern Virginia 
has been used to demonstrate the functional-
ities of Cubeview.

Concept and System Architecture

The concept of the data cube is the 
engine behind Cubeview. A data cube is 
used to generate the union of a set of alpha-
numeric summary tables corresponding to a 
given hierarchy. Based on the concept of a 
data cube, 

Cubeview organizes the album of 
generated visualization using a given 
hierarchy to support browsing via roll-up, 
drill-down, and other operations on an 
aggregation hierarchy. For traffic data, the 
dimensions are time and space and the 
measures are volume, occupancy, and 
speed. 

Dimensions are hierarchical by nature. 
The time dimension T can be grouped into 
“hour,” “date,” “month” or “year,” forming 
a lattice structure. Similarly, the space 
dimension S can be grouped into “station,” 
“county,” “highway,” or “region.” Given the 
dimensions and hierarchy, the measures can 
be aggregated in different visual formats. 

Continued on page 8

The need for timely incident manage-
ment procedures is at an industry 
high—including the ability to respond 

to the broadest range of emergencies. 
Given traffic disruption and safety implica-
tions, it’s crucial for these procedures to be 
in place before responders to incidents and 
emergencies take to the roadways.

Efforts are being made across various 
state DOT jurisdictions to implement and 
enhance current incident management 
practices and the ability of DOTs to support 
the responding public safety agencies, such 
as police and fire.

Unfortunately, the joint protocols 
necessary for minimizing delay while still 
providing for the life safety and law enforce-

By Nadia Singh

ment functions require updating and better 
coordination among responding agencies. 

Parsons Brinckerhoff’s Steve Lock-
wood and John O’Laughlin—in conjunc-
tion with SAIC—have recently developed 
an Emergency Transportation Operations 
(ETO) Guide—as the first step in an on-go-
ing effort to broaden incident management 
capability to respond to the broadest range 
of incidents and to establish the concept of 
incident management as a formal program 
(rather than a reactive ad hoc “happening”).

The “all-hazard” approach taken in 
the ETO Guide includes not only traffic 
incidents, but also natural disasters and 
security events to other highway system 
related emergencies.

The guide makes a strong push 
towards a performance-based approach, 
to support continuous improvement. This 
guide, part of the NCHRP (National Co-
operative Highway Research Program), is 
focused on the role of state DOTs but was 
developed in cooperation with the National 
Traffic Incident Management Coalition that 
incorporates representation from police, fire, 
towing and EMS.

The guide’s objective is to support 
improvements cutting across operations, 
technology and institutional relationships 
on a long-term basis. The approach taken 
focuses on preparation consistent with the 

VDOT Staff Serve on Review Panel 

New Emergency Operations Guide 
Supports Incident Management Efforts

Continued on page 10
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Transportation professionals under-
stand the value of systems engi-
neering in designing, building, and 

maintaining transportation systems. The 
foundation for the systems engineering 
process is the concept of operations. 

Unfortunately, there still exists a great 
deal of uncertainty concerning how to ef-
fectively develop and use a concept of 
operation in transportation management 
systems.

The Center for Transportation Stud-
ies at the University of Virginia conducted 
research sponsored by the TMC Pooled 
Fund program aimed at reducing the un-
certainty surrounding the development and 
use of a concept of operations in Transpor-
tation Management Systems. 

The research answered several key 
questions: 

What is a concept of operations?

 A concept of operations is a high-
level, non-technical document focusing on 
vision and goals and including all aspects 
of a system that are necessary for opera-
tion.

 It is written so that a diverse audi-
ence of stakeholders will fully understand 
what the system will do.

What kind of information should a con-
cept of operations contain? 

The industry standard (ANSI/AIAA 
G-043-1992, “Guide for the Preparation of 
Operational Concept Documents”) used 
for this research identifies these essential 
elements for 
inclusion in 
a concept of 
operations 
document: 

• Estab-
lish Scope—
the concept 
of opera-
tions should 
identify the 
purpose for 
implementing the system, the major objec-
tives and goals, the intended audience, the 
boundaries on the scope of the System, 

and an overarching vision for the system.
• Reference Resources—it should 

list the resources used when develop-
ing the document, which will be useful to 
clarify the sources of information that went 
into the document as well as provide the 
reader with guidance to find additional 
information.

• Develop a User-Oriented Opera-
tional Description—it should describe the 
system from a user vantage point 
and identify how organization/
system-specific goals and objec-
tives are accomplished, including 
strategies, tactics, policies, and 
constraints.

• Establish or Identify Op-
erational Needs—it should detail 
agency- and region-specific 
goals and objectives that will 
drive the requirements for the 
system.

• Provide a System Over-
view—it should provide a 
high-level description of the 
interrelationships of key system 
components, focusing on the 
interrelationships among the ele-
ments.

• Describe the Operational 
and Support Environment—it 
should describe the “world” in 
which the system operates, 
including facilities, equipment, 
hardware, software, personnel, 
and operational procedures.

• Develop Operational Sce-
narios—it should detail how the 

system 
would im-
pact user 
activities 
under 
differing 
condi-
tions, 
ranging 
from 
normal 
to stress 

and failure conditions. 
These scenarios should tell 

different stories from perspec-

tives of different user classes over a vari-
ety of circumstances. 

Why develop a concept of operations? 

If an organization is planning a new 
system, the concept of operations develop-
ment process will structure how the organi-
zation moves forward. 

Motivation for developing a concept of 
operations includes the following:

• The identification of system stake-
holders as well as the assurance that they 
will communicate in a common forum

• The formulation and documentation 
of a high-level system definition—describ-
ing the who, what, when, where, how and 
why of the system

• The foundation for all lower-level 
sub-system descriptions

• The definition of all major user 
groups and activities

• The identification of the environment 
in which the system will function 

What if the organization is only adding 
functionality or increasing the scope 
of the system—are there benefits to 
developing and updating a concept of 

operations? 

Transportation professionals 
indicated that when changing or 
adding functionality to a system, 
stakeholder involvement and 
documentation of the mission, vi-
sion, and scope of that system is 
as essential as it is when creat-
ing a new TMS. 

What were the key findings 
and recommendations of the 

research?

• Stakeholder communica-
tion and involvement in system 
development is the main ben-
efit from the 
concept of 
operations 
development 
process.

• When 
creating the 
system de-
velopment 
team, owners 
of the system 
should begin 
compiling the team of stakehold-
ers immediately and focus on 
those who will be responsible for 
using the system.

• Recommended practices 
for improving readability of the 
documents include minimizing 
technical jargon and frequent 
and effective use of graphics.

• Operational scenarios 
should be developed and ex-
tensively used in the concept of 
operations document.

• A concept of operations 
document is dynamic and useful 

throughout the entire lifecycle of the sys-
tem, providing guiding vision for all stages 
of system development. 

The major benefits provided by the 
concept of operations development pro-
cess identified by this research include 
creating stakeholder communication, 
developing goals within the owner orga-
nization, reducing risk of failure for the 
system, linking system information with 
planning activities, and last—but certainly 
not least—improving the overall operations 
of the system.

Stakeholder discussion and agree-
ment was a prevalent topic during the 
course of research.

Those interviewed stressed the need 
for consensus among all parties affiliated 
with the system in order for it to operate 
effectively.

 One transportation professional de-
scribes a concept of operations as “not a 
silver bullet [i.e. not a one document cure 
to the problems of developing and main-
taining a TMS], but it does decrease the 
likelihood of failure for a project.”

That benefit 
comes from the un-
derstanding and 
buy-in of the shared 
vision and mission 
of the system by all 
stakeholder groups, 
including the end-us-
ers of the system.

 Experience 
shared by those 
working in real-

world settings suggests that the concept 
of operations development process is an 
organized way to achieve stakeholder 
consensus.

Derek W. Woodley is a Research 
Assistant with the University of Virginia 
Department of Systems and Information 
Engineering.

Marc H. Evans is a Transportation 
Systems Engineer with the University of 
Virginia, Smart Travel Lab.

Brian L. Smith, Ph.D. is Associate 
Professor of Civil Engineering at the Uni-
versity of Virginia.

By Derek Woodley, Marc Evans and Brian Smith

Editor’s Note: The subject matter of this article was presented by Derek Woodley at the TRB Annual Meeting in January in a session on transportation systems management and operations.

UVA Center for Transportation Studies Develops Guidance for Concepts of Operation 

An iterative information flow will guide the Concept of Operations development process with respect to the 
Who, What, When, Where, How, and Why of the system.

 A concept of operations is a high-
level, non-technical document 
focusing on vision and goals and 
including all aspects of a system that 

are necessary for operation. 

If an organization is planning 
a new system, the concept 
of operations development 
process will structure how the 
organization moves forward. 
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Cubeview
continued from page 4

FIGURE 1 illustrates the dimension hierarchy of Cubeview, where T
TD

 is the time of day, T
DW

 is the 
day of the week, and S is a station or group of stations. Each node in Figure 1 is a visualization style. 
For example, the ST

TD
 node represents the daily traffic volume of one station.

 FIGURE 2 provides an example of nodes in the Cubeview system. The three dimensions are Station 
(S), Time of Day (T

TD
), and Day of Week (T

DW
), and the three pictures correspond to the three 2-D nodes, 

Time of Day vs. Day of Week (T
TD

T
DW

), Day of Week vs. Station (T
DW

S), and Station–Time of Day (ST
TD

).

The traffic data used in Cubeview is transmitted from the Smart Travel Center of the VDOT Northern 
Virginia District, which monitors sensor network measurements from the highway systems, including I-
66, I-395, I-95, and I-495. 

Figure 1: Dimension hierarchy of Cubeview. Figure 2: Traffic dimensions.

24 hour plot of traffic conditions at a 
single location.

30-day plot of traffic conditions at a 
single location.

SYSTEM DEMONSTRATION 
Cubeview can dynamically display both real-time and historical traffic flow, such as volume, 

occupancy, and speed, upon requests. 

Continued on page 9

Cubeview
continued from page 8

30-day plot of conditions at a particular 
time of day (example here is 6 pm).

(R igh t )  Spa -
tial plot show-
ing conditions 
along a partic-
ular roadway 
segment at a 
particular time 

of day.

(Left) Speeds 
along a partic-
ular roadway 
over a par-
ticular time 

period.

Conditions at a particular location on 
specific day (average) over the month.

Continued on page 10
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CONCLUSION
The concepts of visualization have proven to be highly useful for identifying patterns in large spatial data 

sets. Cubeview is an attempt to develop these techniques and apply them to analyze traffic data. These interac-
tive visualization techniques make the knowledge discovery 
process much less burdensome, and thus facilitate the usage 
of the transportation data. 

In addition to visualization, data mining techniques can be 
employed for data analysis and filtration. One such technique 
is the identification of outliers, which plays an important role 

in automatically 
recognizing abnor-
mal situations and 
emergency conges-
tions. The prototype 
developed for the 
Cubeview system 
now provides an 
analysis in 2D, an 
effort is currently 
underway to de-
velop 3D representation.

 Such a representation 
will provide users with an im-
mersive experience. Future 
adaptations of this work will 

address issues in predicting patterns based on current stream and his-
torical trends, and supporting adaptive user interfaces based on users’ 
expertise and requirements.

 
More information on Cubeview is available at: http://spatial.nvc.cs.vt.

edu/traffic/ 

Chang-Tien Lu and Jinping Zheng are with the Department of Com-
puter Science at Virginia Tech, Northern Virginia campus.

Katherine D. Jefferson is with the Virginia Department of Transporta-
tion.

Speed plot for roadway segment based 
on average daily conditions during the 

month.

Speed by time of day, by day of 
week, at a particular location.

Conditions by time of day on a spe-
cific day of the week, across a road-

way segment.

Cubeview
continued from page 8

Emergency Operations
continued from page 4

National Response Plan recently promulgat-
ed by the Department of Homeland Security.

“We have staked out a broad ap-
proach as a starting point to convert incident 
management from an ad hoc, part time 
responsibility to something more like a formal 
program, capable of continuous improvement 
on a performance-measured basis,” stated 
Lockwood.

Virginia is the first state in the nation to 
create a top level division that focuses 

directly on a Transportation Systems Opera-
tions and Management as a a departmental 
program. Incident management and ITS are 
seen as a key components in this new focus.

This development builds on the ex-

perience of states like Maryland, that have 
established have a separate program for its 
ITS and Operations, (CHART). Other states, 
as well, have implemented statewide ITS 
master and business plans for their specified 
regional jurisdictions.

The Virginia Department of Transporta-
tion (VDOT), in particular, has been striving 
towards more proactive incident manage-
ment enhancements. With support from both 
central office and the districts, several of the 
principals in the guide are already showing 
up in practice.

Ray Khoury and Stephany Hanshaw 
served as members of the NCHRP review 
panel that approved the ETO Guide and are 
behind efforts in Virginia to put into motion 
various initiatives within the guide. 

In following with this endeavor, Hanshaw 

currently is in the process of revamping his 
efforts to that end, both locally and region-
ally in the Hampton Roads area, as well as 
through his continued national efforts.

“In Hampton Roads, we have estab-
lished a group to address regional incident 
management practices,” Hanshaw said. 
“This group is an official part of the region’s 
Metropolitan Planning Organization (MPO) to 
ensure that incident management will receive 
the priority and focus needed across local 
jurisdictions and agencies.” 

Nadia Singh is currently employed 
with PB Farradyne, focusing on special 
projects and other initiatives. Her core 
experience lies within the journalism and 
public/media relations arenas.

2005 ITS Virginia Legislative Reception

(Right): Delegate 

Dick Black (R-

Sterling), who 

sits on the House 

Transportation

Committee, at 

the reception.

Sam Smith, of MMS, Inc., talks with House 

Transportation Committee member

William Fralin (R-Roanoke).

VDOT’s Stephen Brich and Ken Earnest pictured with 

Bill Wells and Kevin Barron, both of TrafficLand.

(Left): PB Far-

radyne’s Dave 

Gehr pictured 

wi th  Deputy 

Tr a n s p o r t a -

tion Secretary 

Pierce Homer.

Steve Beckwith, of Open Roads Consult-

ing, and PBS&J’s Todd Kell.
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Legislation extending or eliminating the July 
1 expiration date for red-light cameras in 
seven localities failed in the GOP-led Gen-
eral Assembly, likely ending the use of the 
technology in Virginia.

All the bills died in the House Militia, 
Police and Public Safety Committee, despite 
support from a number of Northern Virginia 
Republicans., who said the cameras were 
essential for public safety.

Red-light cameras were supported by 
all Northern Virginia localities. Authority to 
use the cameras now will expire July 1.

The cameras primarily were used by 
law-enforcement officials in Northern Virginia 

 General Assembly Shuts Down Red-Light Camera Programs

Millions of dollars for northern Virginia trans-
portation projects were included in the six-
year transportation bill passed by the U.S. 
House of Representatives on March 10.

$8.5 million is earmarked for Arlington. 
The county will get improved bus stops on 
the Columbia Pike, plus a new busway con-
necting Crystal City and Potomac Yard. 

$2 million is for Falls Church to build a 
downtown transportation center, including 
parking, a bus station and airport shuttles. 

$3.5 million will go to Alexandria for 
projects that included improvements to the 
Eisenhower Avenue subway station and a 
new ramp between Mill Road and the Belt-
way.

•

•

•

The Virginia Department of Transportation will 
fully restore safety service patrols in Hampton 
Roads. The free program helps stranded driv-
ers deal with flat tires and other car trouble 
along interstates. 

The service, which was cut significantly 
in 2003, will resume 24 hours a day, seven 
days a week, by the end of April.

“Today it’s just not enough to manage 
and construct roads,” VDOT system opera-
tions chief Connie Sorrell told the Newport 
News Daily News. “We have to be more ag-
gressive in cutting down on congestion.” 

The expanded program should help 
smooth out traffic problems in Hampton 
Roads, Sorrell said, because stranded and 
broken down vehicles frequently trigger de-
lays and sometimes other accidents. 

and Virginia Beach as a means of catching 
and fining drivers who run red lights.

Conservative lawmakers opposed the 
photo-monitoring bills, claiming the technol-
ogy infringes on people’s rights.

“There is a place for technology in law 
enforcement, but we need to balance this 
against a timeless criteria, which is the pres-
ervation of liberty,” said Delegate Scott Lin-
gamfelter (R-Prince William).

In addition, legislation authorizing toll fa-
cilities to use cameras as a means of collect-
ing toll payments almost failed in the House 
of Delegates.

Virginia Transportation Secretary Whittington 
W. Clement will resign from Governor Mark R. 
Warner’s Cabinet by the end of March to join 
Richmond law firm Hunton and Williams. 

Clement, 57, said he was proud of the 
administration’s efforts to rebuild the Trans-
portation Department’s reputation.

When Clement took over in 2002, it 
was mired in management and cash-flow 
problems. 

“It’s not fixed, but we’ve spent three 
years replacing politics with professionalism,” 
said Clement, who served seven terms as a 
Democrat in the House of Delegates before 
joining Warner’s Cabinet. 

He said that despite approval this year of 
$848 million for roads and transit, the state has 
yet to confront the need for a steady stream of 
revenue to pay for the transportation projects 
demanded by its growing population. 

Warner could pick Deputy Transportation 
Secretary Pierce Homer to fill out the term until 
the Governor leaves office. Or he could pick 
John A. “Jack” Rollison III, a former Republican 
delegate whom Warner appointed as a special 
assistant to the transportation commissioner.

Clement Resigns Cabinet Post

Transportation Bill Earmarks $14 Million Safety Service Patrols -- Hampton Roads

March 22, 2005: 8am-5pm, 
Tri-Chapter Conference, 

(Virginia, Maryland, Pennsylvania)
New Market, Virginia

June 6-8, 2005: 11th Annual 
Conference & Exhibition

Omni Hotel, Charlottesville, Virginia

ITSVA 2005 EVENTS


