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Weather Channel Features VDOT’s
 Use of ITS to Combat Severe Weather

V
irginia Department of Transportation

(VDOT) and other state departments

of transportation were featured in a

recent program on the Weather Channel,

which described how the use ITS

technologies to address the unique

challenges of maintaining traffic during

severe weather. The special, airing

throughout the month of November, was

called “Forecast Earth: Road Risk.”

Every year, more than 600,000 injuries and

7,000 fatalities occur on the nation’s

highways during severe weather conditions

such as hurricanes, blizzards and heavy

rains.  Because driving during inclement

weather can be treacherous, new

technologies prove vital in increasing

motorists safety during severe weather

events.

The Federal Highway Administration

(FHWA) works with transportation authorities

from around the country to help ensure that

roadways are safe and traffic is moving in all

types of weather conditions. FHWA’s Road

Weather Management Office of

FHWA’s ITS Benefit of the Month:
 Users Give Virginia’s 511 Service High Marks

T
he 511 Virginia service received

favorable publicity in the

transportation industry when it was

cited as the November “Benefit of the Month”

on FHWA’s ITS web site.

511 Virginia uses an interactive telephone

service, website, and cable television to

disseminate traffic and road condition

information to travelers in the vicinity of I-81

in western Virginia. The system collects and

updates traveler information from multiple

sources, maintains this information in a

centralized digital database clearinghouse,

and broadcasts updated information in real-

time. Information on travel alerts, work

zones, and incidents are provided by the

Virginia Department of Transportation and

State Police. Weather information is provided

by the National Weather Service, and

information on tourism and local attractions is

collected from telephone book listings and

tourist organizations.

The evaluation of 511 Virginia included

multiple studies and incorporated the

findings of focus groups, a web survey, a

phone survey, and an awareness survey.

The overall purpose of these studies was to

identify awareness, usage, and customer

satisfaction with the 511 Virginia phone and

website services. Overall, the report found

that awareness of the 511 Virginia service

was higher than the national average of

awareness of 511 services. The majority of

511 Virginia users surveyed were “satisfied”

to “very satisfied” with the service.

 In order to evaluate user awareness,

usage patterns, and customer satisfaction

associated with the phone service, survey

participants were recruited using an

automated option that enabled users to

voluntarily leave contact information while

using the 511 system. Four hundred users

were contacted for participation in a call-back

telephone interview. Respondents included

19 commercial vehicle operators, 227

residents, and 154 tourists.

 Overall, 90% of respondents found the

phone service useful. Fifty-six percent of the

participants cited road signage as the primary

source of awareness, and 49% of

respondents indicated they changed their

travel plans due to information obtained

through the 511 system.  (Source: ITS
America)

Transportation Operations sponsored the 30-

minute show.

The program profiled specific technologies

including:  ITS, 511 (the growing phone-

based system for roadway, traffic and

weather information), road weather

information systems, fog detection, Global

Positioning System (GPS) radar, future

technologies, and international cooperation.

Footage from September 2003’s Hurricane

Isabel dramatized activities of the VDOT

Transportation Emergency Operations

Center (TEOC) in Richmond, and how ITS

increases communication of roadway

conditions through the use of traffic cameras,

sensors and other technologies.

The program elaborated on how the TEOC

and the Hampton Roads Smart Traffic Center

work with the Virginia State Police to ensure

a safe evacuation using the many bridge and

tunnel facilities in the region.

The program featured footage of the

Hampton Roads Safety Service Patrol,

ITS in the Media B
uoyed by the favorable response and

valuable networking opportunities,

ITSVA will be hosting its third annual

Legislative Reception and Transportation

Techology Showcase.

It will be held February 17, 2005, 6:00pm-

8:30pm, at the Old City Hall in Richmond,

same place as last year.

The ITSVA Legislative Gala held in

February 2004 presented a unique

opportunity to the exhibitors and attendees

to present their products and ideas for the

future of transportation to many of Virginia’s

legislators and the key staff of the House

and Senate Transportation Committees.

Last year several officials from the

Secretary of Transportation’s office and

more than sixty legislators were in

attendance.

Transportation funding is sure to be a

major topic of discussion at the 2005

General Assembly.

Don’t miss your chance to promote our

industry and show off your company’s

product to the people who decide how the

Commonwealth will spend its money.

To register as a sponsor or an exhibitor

visit the ITS Virginia website at:

www.itsva.org, or call Amy Owens at (434)

977-3716.

ITSVA Plans Third
Annual Legislative

Reception

Continued on page 2

 Nearly Half Adjust Travel Plans Based on 511’s Information
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N
EWS ITEM: SJ (Swedish Railways) is

trying to convince the country’s

employers that travel time equals

work time in order to draw riders to trains.

(from Svenska Dagbladet, 8 November 2004,

translated by Planetizen)

Everyone says that about public transit,

especially riding commuter trains. You can

get work done, make a few phone calls (or at

least do it quietly, which is difficult for the

many Type A’s who work in Our Nation’s

Capital), or in some cases, even sleep. VRE

commuters can really make out like bandits in

this regard. However, doing all of the above

on Washington’s Metro, or on a typical transit

bus, is largely unlikely. Getting a seat on

Metro can often be one of life’s small

victories.

But the vast majority

of travelers have limited

choices, either sit in

your car on Road A, or

sit on your car on Road

B. In more remote

areas of Virginia, you

have the additional

advantage of the

vehicle actually moving.

But while you are sitting in traffic, what do

you think about?

If you are one of John Grisham’s elite

Memphis tax lawyers in “The Firm”, of

course, you can think about work and then

bill the client for every minute you thought

about work. (So maybe that’s where the

Swedes got their bright idea.) I don’t know if

that includes tolls, but then again there are no

toll roads in Memphis.

Everyone talks about lost productivity

because of congestion and delay. As we

printed in the last ITSVA Journal,

Washington/Northern Virginia is the third

most congested place in the country (with

congestion costing each individual over

$1,200 per year, average travel times well

over 30 minutes, and eight hours of peak

congestion per day), the Hampton Roads

area is 41st most congested, and Richmond is

in a relatively zippy 58th place. But expect

travel times only to increase, thanks to both

more congestion and the decreasing

availability of sub-$1 million homes within 30

miles of any major metropolis.

The way things are going, by the time most

of our kids grow up to become engineers like

us, they will be commuting to places like Falls

Church every day from Zanesville, Ohio.

Maybe by then they will have extended the

Dulles Greenway out to I-81.

Of course, mobile phones have been the

great productivity tool–allowing people to

How Much Is That Passenger In the Window?
manage personnel, conduct million-dollar

deals, arrange business trips, supervise

children and pay bills, all while sitting in their

car. All this productivity of course takes away

from the act of driving, and those of us

without hands-free kits are in trouble in more

enlightened places like D.C., which have

recently banned the use of mobile handsets

while driving.

However, if you were recently awakened

from a time capsule or a deep snooze after

20 years, and dropped into today’s world, you

would wonder why so many people are

driving around (or walking through airports),

appearing to be talking to themselves.

(Although I have a theory that half the

people with hands-free sets ARE actually

talking to themselves, especially if they are

walking through the

airport at 11:30 pm or

at 5:45 am, and are

appearing to be

conducting a

conference call at

those times.)

Anyway, here are

some things I think

about while I’m sitting

in traffic:

1) Who am I?

2) Why am I here?

3) Why didn’t I just call in sick or

telecommute instead? Although the thought

of talking to clients while wearing boxer

shorts seems somehow less than

professional to my conservative mindset (and

to those of many companies, who like the

idea of several intelligent human beings in

one place who interact with one another and

with their clients)

4) Hmm, nice looking woman in the Altima

next to me....

5) So whatever happened to those taxes I

was paying? They’ve built 20,000

townhouses on those 1000 acres but the

road is the same as it’s always been.

6) Oh wait, they are adding a lane, but of

course it drops off later and we’ll get an even

bigger bottleneck than before. And in the

meantime there is construction here AND on

each of the alternate routes.

7) When will I get a radio station that

actually talks about the mess I’m in along my

route in Virginia rather than what’s going on

in Rockville (even if there’s nothing going on

in Rockville)? I still think most of the DC radio

stations consider Virginia to be the home of

hootenannies, pig farms, and shotgun-toting

NASCAR Dads.

8) Now that you can get video images and

traffic flow maps on your mobile phone, how

will that translate to hands-free? Somehow,

somewhere, there must be someone willing

to pay me a patent royalty (cash payment

preferred in $100 bills, please) when they

deploy my brilliant idea of taking a color

mobile phone screen with all that wonderful

information and zapping it over to a nice big

display on the dash without having to pay

$2000 for a fancy navigation system. Heck,

you can buy the mobile phone with big color

screen and a camera and even Bluetooth for

next to nothing now. Kia, Scion, and Hyundai,

are you listening? (It’s when the meek adopt

ITS that the strong will capitulate, not the

other way around.)

9) Now if I ran VDOT, we’d have Starbucks

at the rest areas!

10) Actually, right now I’d rather have a

Slurpee, except the red syrup dyes my teeth.

Wouldn’t want to scare my coworkers more

than usual.

If I could actually bill a client for these

thoughts, maybe I would think a little more.

Holiday wishes to all!!!

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.

Severe Weather
continued from page 1

By Glenn N. Havinoviski
Editor’s Ramblings

But expect travel times only
to increase, thanks to both
more congestion and the
decreasing availability of

sub-$1 million homes within
30 miles of any major

metropolis.

interviews with VDOT staff members, as well

as a dramatization of workers from the

Midtown Tunnel risking their lives to close a

floodgate before the connection between the

cities of Portsmouth to Norfolk was

overwhelmed by rushing water.

The special also showcased 511

technologies. This growing network for

phone-based traffic information is simulated

by a mom driving with her kids and making a

phone call only to hear a recorded message

warning of heavy rain up the road ahead of

her.

VDOT’s activities were included in

examples from other state departments of

transportation including those from

Tennessee, Minnesota, Colorado and Iowa.

Visit us online at:Visit us online at:Visit us online at:Visit us online at:Visit us online at:
www�itsva�org�www�itsva�org�www�itsva�org�www�itsva�org�www�itsva�org�
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I
 am excited about the upcoming year as

ITS Virginia continues to build upon its

past successes and provide benefits and

opportunities to all our members.

The year started off well with the annual

Board of Directors’ Retreat. The Board

established a broad program for the year

consisting of four major events: a joint ITS

Virginia/VASITE workshop, the Legislative

Reception, the ITS Tri-Chapter Meeting for

Virginia, Maryland, and Pennsylvania, and

the Annual Conference.

The ITS Virginia/VASITE conference was

held on October 1 in Wintergreen, Virginia.

ITSVA members attended, presented, and

exhibited at the workshop.

I was especially pleased with this event

because ITS Virginia members exhibited and

presented to a new audience–one that was

aware of intelligent transportation systems

but did not know the extent of ITS activities in

the state. By getting in front of new

audiences, ITS Virginia can help expand

business and research opportunities for our

members.

Our next scheduled event is the Legislative

Reception scheduled for February 15, 2005

Letter from the President
By Craig Franklin

Expanding the Audience for ITS
in Richmond, Virginia. This event is very

important because we can educate members

of the General Assembly about our industry.

I expect the next General Assembly to have

a primary focus on transportation. Information

about ITS and each members’ presence at

the Legislative Reception can significantly

help advance the funding and use of

transportation technology in Virginia.

On March 22, 2005, ITS Virginia will host

the Tri-Chapter Meeting in New Market,

Virginia. The Tri-Chapter Meeting is an

annual event among ITS Virginia, ITS

Maryland, and ITS Pennsylvania to discuss

issues common to all the members and

associated States. This year ITS Virginia is

the host.

The final agenda is still under development;

however, topics related specifically to I-81

and issues common to the states along that

corridor will be emphasized. Exhibit space is

available, and a sponsored reception at the

New Market Battlefield Museum shall end the

day.

The final event for the year is the ITS

Virginia Annual Conference, scheduled for

June 6-8, 2005 in Charlottesville. Our Annual

Conference continues be our premier event of

the year, attracting the leaders of the

intelligent transportation community across

the Mid-Atlantic region, and providing a

significant forum for addressing transportation

and technology issues. Keep an eye on the

ITS Virginia web site (ww.itsva.org) for details

on all these events.

ITS Virginia provides multiple opportunities

for members to reap the benefits of belonging

to the organization. With active participation

in the events and in the organization,

members can expand their markets, discover

new research opportunities, and find ways to

improve transportation services for the public.

I encourage everyone to provide input to

the direction of the organization and attend

the events and workshops held throughout

the year.

I am looking forward to working with

everyone this year and appreciate your

support as we work together to advance ITS

in the Commonwealth.

Craig Franklin is the founder and head of
Trichord, Inc. He is the president of ITS
Virginia.

Continued on page 11
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W
hen compared to other metropolitan areas across the

country, Hampton Roads has always been on the

leading edge of Intelligent Transportation System (ITS)

planning and deployment.  Hampton Roads first ITS Plan was

developed in 1995, and was modified in 2000 to reflect five years

of experience.

Since 2000, the region’s transportation needs and demands

have changed, and funding for many planned projects has been

frozen, reduced or removed.

This 2004 updated plan seeks to expand Hampton Roads ITS

program from a jurisdictional approach to an integrated regional

program. The study was funded by VDOT and managed by PB

Farradyne, a nationally recognized expert in ITS systems and

planning.

In the past, the Hampton Roads ITS Committee faced

challenges in getting emergency planners to participate in regional

ITS and operations planning efforts.

Workshops and group sessions with regional ITS stakeholders

from the jurisdictions, as well as representatives in emergency

management, security, ports, military transportation, and

transportation technologies helped to achieve this goal.

The 2004 ITS Strategic Plan advocates a three-pronged

approach to ITS and enhanced operations and management in the

Hampton Roads Region:

• Implement ITS “quick fixes” to address specific challenges

identified by regional ITS stakeholders.

• Adopt a phased approach to development and implementation

of ITS projects under six program areas and over three time

periods.
Continued on page 11
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This research is performed on the basis of
literature review and interpretation by Ting
Zhang, a PhD student at School of Public
Policy, George Mason University. In the
background of the population aging and rising
popularity of ATIS, the author wonders
whether ATIS has the capacity to serve the
aging traveling cohort. Thus, the author
conducted this self-funded research.

A
merica faces a fundamental demo

graphic shift among travelers as the

nation’s population ages. Per

USDOT statistics, by 2030, one in

five Americans will be older than 65.

The aging of the population means

that there will be more senior travel-

ers and an increase in the number

and percentage of older drivers

among the entire population.

Traveler information systems,

which help to manage the transporta-

tion network by informing drivers of

current traffic conditions, may be in-

creasingly important tools to manage

traffic among the aging traveling co-

hort. Types of traveler information

systems include the following:

Radio and TV traffic reports

• Services such as 511 and

SmarTraveler (Appendix 1), providing

route-specific information via tele-

phones or the Internet (Orski, n.d.).

• In-vehicle automated navigation

system, offering en-route traveler informa-

tion

To explore whether the US aging traveling

cohort needs Advanced Traveler Information

Systems (ATIS), it is necessary to examine

whether senior citizens have unique travel

behavior which requires traveler information

system and whether ATIS has a larger

capacity than other current traveler

information systems to meet senior citizens’

travel needs.

Senior Citizens’ Unique Travel

Behavior—Driving Capability, Travel

Purposes and Schedules

Senior citizens have reduced driving capa-

bility. With increasing age, senior citizens

experience decreased vision and hearing

and slower mental response and decision-

making (Federal Highway Administration,

1998), which results in more accidents and

higher crash rates on per-mile driven basis

(Cerreli,1998), especially at intersections

and crossing-path situations.

Similar to younger people, senior citizens

still need to travel due to their demand for

goods, services, social interactions, and

perhaps work, but their travel behavior is

different. Because of retirement, older

travelers tend to have more flexible travel

Traveler Information for an Aging Population
schedules and more free time. Without the

need to commute to work, senior travelers

usually choose to travel during non-

commuting hours to avoid heavy traffic,

particularly in the afternoon. In addition, the

younger elderly who have relatively higher

incomes tend to choose leisure travel more

frequently than younger people after

retirement.

Senior citizens’ unique elevated driving risk

and diverse travel purposes and schedules

require unique approaches to accommodate

their travel. In addition to public

transportation, developing traveler

information systems is another way to meet

senior citizens’ unique travel needs. Traveler

information prepares senior travelers with

more road-related

information before

traveling—such as

street signs, number of

left-turn lanes,

pavement markings,

width of lanes—and

reduces the response

time to recognize and

react to unfamiliar traffic

information, and thus

improves travel safety.

Compared other traveler

information systems,

ATIS has distinct

advantages to serve

senior citizens’ unique

travel behavior.

ATIS vs. Radio and

TV Traffic Reports

ATIS information,

available at all times,

meets senior citizens’

travel schedules, not

just younger drivers’ commuting schedules.

Radio and TV traffic reports aim to serve

younger citizens because radio and TV traffic

programs frequently report traffic information

only during commuting hours. Conversely,

ATIS traffic information is available and up-

dated frequently at all times. Travelers can

obtain route-specific information at anytime,

as long as they have a telephone or Internet

access. This level of travel information avail-

ability better meets senior travelers’ needs.

Consequently, older travelers can find traffic

information during non-commuting

travel hours as well as during high-

density commuting periods, and they

need not wait for radio or TV reports.

ATIS can offer extensive, detailed

and specific traveler information to

meet senior citizens’ diverse travel

needs. With strong technological

and institutional support, ATIS offers

real time information which is route-

specific and extensive, whereas ra-

dio and TV usually offers brief and

simple traffic reports. These are typi-

cally bundled with newscasts, talk

shows, music and other programs.

Because of the various time con-

straints within these broadcasts,  it is

not possible for radio and TV traffic

reports to be very specific.

Commuters’ travel purposes are

relatively focused on a simple work

or home bound trip, while senior citi-

zens travel for doctor’s appointment, visiting

friends and relatives, shopping, and leisure.

With such varied travel purposes, the brief

radio and TV traffic reports, mostly focused

on limited major routes during rush hour,

cannot meet senior citi-

zens’ travel needs. The

much more extensive

information ATIS offers

can be tailored toward

older travelers’ diverse

needs.

Using telephones or

the Internet to transmit

information, ATIS cre-

ates the possibility of

interactive communica-

tion between the ser-

vices and customers,

which would be ex-

tremely beneficial for

older travelers. Consid-

ering their diverse

travel purposes, flexible

travel schedules, and

reduced travel capabil-

ity, customized informa-

tion will help senior

travelers obtain more

By Ting Zhang
Hot Topics in Research

Source: Federal Highway Adminis-
tration, 1998
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Continued on page 11

personalized information for their travel and

achieve safer travel according to travelers’

feedback.

As ATIS information needs for the general

population and for senior citizens are very

similar, it is clear ATIS information can serve

senior travelers’ needs quite well.

ATIS vs. In-Vehicle Automated

Navigation Systems

Considering senior citizens’ reduced driv-

ing capability, ATIS pre-

route information available

via telephone or the Internet

is superior to the new ad-

vanced en-route information

provided by in-vehicle auto-

mated navigation systems.

For senior citizens, due to

decreased vision, hearing,

and attention to driving, it is

distractive and thus, ex-

tremely dangerous, to check

the in-vehicle navigation

display while driving. Con-

trarily, ATIS pre-route infor-

mation can familiarize se-

nior drivers with the neces-

sary road-related informa-

tion before driving and thus,

improve en-route safety.

Acceptance of ATIS from

Senior Drivers

ATIS’ capacity to meet

older travelers’ needs effec-

tively can also been evidenced from its

stronger acceptance among senior drivers.

R. Henk and B.T. Kuhn (Texas Transporta-

tion Institute, 2000) determined that ATIS is

more readily accepted by older than by

younger drivers. For instance, a much

higher percentage of older than younger

drivers are willing to change their travel be-

havior, after obtaining ATIS information.

However, while ATIS may be superior to

other traveler information systems in serving

an aging population, it may also have source

limitations because of senior citizens’ limited

familiarity and use of Internet. However, as

the population ages, more and more people

in the current category of younger drivers

will join the older drivers and

correspondingly increase the percentage of

the Internet usage among older drivers. In

the meantime, older drivers are learning how

to use the Internet. Thus,

there is possibility that

Internet usage will not be a

severe constraint for ATIS

information access in few

years.

Conclusion

Senior travelers’ reduced

driving capability, unique

driving schedule, and diverse

traveling purposes and needs

require an effective traveler

information system to offer

detailed, specific, and

customized pre-route

information available at all

times. ATIS has the superiority

to satisfy this requirement,

compared to conventional

radio and TV traffic reports

and automated in-vehicle

navigation systems. The fact
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T
he humble beginning of the Richmond

District Smart Traffic Center (STC)

was a single workstation that

controlled three changeable message signs

(CMS) using a single analog phone line.  The

next step in its evolution was a move to a

modest 26’ x 25’ room, carved out of existing

VDOT office space.

VDOT’s approach was to start small, and to

quickly deploy a central system that could

support an initial deployment of CCTV

cameras, additional CMS, and other central

networking equipment.

The STC was designed, constructed and

operational in less than 18 months.  The STC

immediately began 24/7 operations March 5,

2001, just in time to support its first goal of

managing traffic on I-95

throughout the James River

Bridge construction zone.

Following the successful

completion of that

construction project, VDOT

was in a position to broaden

the coverage area of the

STC by adding more field

devices for the monitoring

and control of traffic in the

Richmond district.

 Indeed, the STC’s

coverage has expanded, and

the center has outgrown its

original space.

A communication shelter

was recently constructed

adjacent to the STC to house

the complement of

communication equipment.

The shelter provides space

needed to accommodate the

growth of the STC, and the

additional equipment that will

be needed for additional field devices.

 Other areas of growth have included

acquiring additional space adjacent to the

operations room.

This space was converted to offices for

support staff who previously occupied

cubicles within the operations room.

This has allowed the original floor space to

be used solely for the operations and

maintenance staff, in support of their 24/7

operations and maintenance efforts.

Leveraging on the successes of the initial

deployment, the STC has broadened its

mission and coverage through gradual

expansion, inter-agency collaboration, and

varied communication opportunities.

Currently the VDOT Richmond District STC

handles seven dedicated cameras mounted

to sign structures and cell-towers, and

By Robert Alexander, Kent

supports fourteen CMS.

The STC also has a contract for seven

additional cameras along the downtown

corridor of I-95/64, which is expected to be

completed by the end of 2004.

VDOT continues to increase its coverage of

highways in the district by deploying

additional cameras, traffic sensors and

message signs.  The challenge is to achieve

these goals within today’s funding

constraints.

The following describes some of the

strategies the STC is using to meet these

challenges:

Use Existing Data

Six months ago... If an accident occurred,

the STC relied on a phone call from a VSP

dispatcher who would verbally inform the

STC operator of the situation at hand, after

dispatching the necessary resources to the

accident scene.

Subsequent updates would be

accomplished by a phone call from the STC

operators to the VSP dispatcher.

TODAY... It’s Monday morning and rush

hour traffic on I-95 downtown is at its peak.

The Richmond STC operators receive a real-

time automated alert that was generated by

data received from the Virginia State Police’s

Computer-Aided Dispatch (VSP CAD)

system.

The alert indicates that a trooper has just

arrived on-scene at an accident on

southbound I-95, just south of Belvidere

Street.

STC operators are able to view real-time

updates to the alert as they are received

across the VSP CAD interface.

Manual phone calls between agencies are

not eliminated, but they are reduced.  The

updates occur automatically as soon as the

information is entered into the CAD system

by a dispatcher or a state trooper.

Thus far, the indications have shown this

method of incident notification and validation

to be far quicker than even the most robust

incident detection algorithms available on the

market today.

Incident identification and notification is one

element of ITS incident management, but

traffic data collection still plays an important

part in advanced traffic management.

Without full detector instrumentation, the

Richmond District has been

strategically planning and

deploying detectors at key

locations to monitor traffic flow

and motorist reactions to

diversion plans.

Earlier this year, the district

began discussions with

VDOT’s Mobility Management

Division, which currently

maintains traffic count stations

throughout the district, under a

separate State-wide

maintenance contract.

These count stations

traditionally supply non-real-

time, historical traffic data,

which is generally compiled on

a daily basis.

The result of this

collaboration was to upgrade

ten of the traffic count stations

with a combination of

hardware and firmware, to

allow the STC’s central

system to poll these sites to collect real-time

traffic data (volume, occupancy and speed).

The ten sites were chosen based on

congestion levels, as part of a beta program

to test this new use of traffic count stations.

The beta test has been a success, and

additional sites may be upgraded in the

future, in areas where traffic problems

typically occur.  This functionality will also be

considered at future count station sites.

So far this approach is providing valuable

real-time traffic statistics and cost-savings to

the Department by avoiding redundant data

collecting platforms.

The next similar use of existing data may

be the Department’s Road Weather

Information System (RWIS) sites. VDOT

maintains approximately 44 RWIS sites under

a statewide contract.

Richmond Smart Traffic 

Display of map composite.
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t Chambers and Jon Chambers

Seven of these sites are within the

Richmond District and are great candidates

for data integration at the Richmond STC.

Flexible Communications

The Richmond STC central system

communicates with field devices throughout

Central Virginia.  To accommodate these

devices, the Richmond District has utilized a

wide array of technologies and standards for

delivering video and data between the field

and the STC.

The system is currently operating with a

mixture of digital video over ISDN, Frame-

Relay, ATM, and in the near-future, DSL.

A virtual modem pool is used to

communicate with dial-up devices (traffic

sensors and message signs), allowing the

central system to access the vast majority of

field devices simultaneously.

Wireless and fiber optic deployments,

although limited, are currently under

investigation and will likely be integrated

within the coming years.

The central system design incorporates a

loose coupling between the device drivers

and the communication architecture, allowing

VDOT to utilize various methods of

communication to maximize performance

using the most cost effective options

available.

System and Operations Enhancement

To keep up with changing technology and

the growth of the Richmond STC, VDOT

continually strives to enhance the capabilities

of the system in order to improve operations.

One recent improvement to the system was

the upgrade of the video wall with new

plasma screens that support RS-232

communications for control.

 The central system software was modified

to support communications with the new

plasma

screens, so

as to allow

operators to

take full

advantage of

features

such as anti-

burn-in and

2x2 mode.

One key to

the success

of the

Richmond

STC has

been the

approach

VDOT has

taken to

control

changes.

Immediately

following the

completion

of

acceptance

testing of the central system software, a

Change Control Board was established.

The CCB meets monthly to discuss the

current operational status of the system,

and approves any changes made to the

hardware,

software or

field

devices.

Proposals

are prioritized

based on

benefit to the

operations of

the STC, cost,

and schedule.

The use of

the CCB to

control

changes to the

system has

allowed VDOT

to manage the

growth of the

STC and to

maximize

functionality

with a limited

Center Expands Services

An inside scene at the Richmond District Smart Traffic Center.

A close-up view of the main map panel.

budget.

Another key to the continued success of

ITS deployment in the Richmond District

STC, has been the addition of an on-site

System Administrator.

The System Administrator is responsible for

maintaining the integrity of the hardware and

software systems, and has done so with

success that can be measured by a 99+

percent system uptime.

The benefits of having a System

Administrator on-site cannot be under-

estimated.

Future Plans

Recently VDOT contracted with a company

to facilitate state-wide distribution of video

that is currently coming into the Smart Traffic

Centers.

The system being deployed under this

contract has the capacity to immediately

deploy the new cameras that are being

added in the Richmond district, once they

have been accepted by VDOT.

 Methodical and strategic ITS field

deployments will likely continue to set the

stage for field expansion efforts.  Plus, with

the Regional ITS Architecture officially

completed, the prospect is good for continued

collaboration with other state and local

agencies. Stay tuned.

Robert Alexander, P.E. works with VDOT’s
Richmond Smart Traffic Center. Kent
Chambers is with Open Roads Consulting
Inc.  Jon Chambers, P.E., is with Kimley-Horn
and Associates, Inc.
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More Hot Topics in Research

UVA Researchers Develop Method to Evaluate

Quality of Travel Time Information from Probe Data

Traffic monitoring serves as the very

foundation of Intelligent Transportation

Systems (ITS). Currently, only a relatively

small percentage of the most heavily traveled

roadways are instrumented and monitored by

public agency-owned point detectors

(including loops, radar and acoustic detection

systems).

 This has been problematic in the

continued development and effectiveness of

ITS, because transportation professionals

are essentially “blind” on many facilities in

heavily traveled urban, suburban, and rural

areas.

A potential approach to addressing this

limitation is to utilize emerging technologies

to sample vehicles as they “progress”

through the network.

This concept is generally referred to as

probe-based monitoring.

A research team in the Smart Travel Lab at

the University of Virginia is developing

guidance for designing a cost-effective

procedure for travel time data quality

assessment.

The findings presented in this paper will

benefit transportation agencies in assessing

the quality of the travel-time data they

procure, as well as assist the private sector

in improving its travel-time data collection

systems.

Probe-based traffic monitoring systems

may be developed using wireless location

technology (WLT), automatic vehicle

identification (AVI) systems, or other forms of

technologies.

 What is unique in terms of the deployment

of this new approach is that, in many cases,

the infrastructure supporting probe-based

monitoring is privately owned and operated.

Thus, many are asserting that within one to

three years, the public sector will purchase a

considerable amount of traffic data used for

operations from the private sector.

 With this change, transportation agencies

will be confronted with the problem of

monitoring and assessing the quality of travel

time data they purchase.

This problem is very different in scope and

magnitude from the traditional activity of

assessing point detector data accuracy.

To address this challenge, the research

team developed a systematic guidance for

assessing probe-based travel time data

quality based on their experience gained

from a project for evaluating an early-

generation WLT-based traffic monitoring

system.

There are three major objectives that

transportation agencies should consider in

assessing the quality of travel time data from

probe-based traffic monitoring systems:

 1) Data Accuracy and Reliability

2) Data “Coverage” including both spatial

and temporal coverage

3) Suitability of application requirements,

such as the ability to identify anomalies in

traffic conditions.

Then, field test scenarios must be

designed according to the evaluation

objectives and the characteristics of the data

collection technologies.

Which Approach is Best?
Baseline traffic data collection is a key task

in travel time data assessment, which

includes three major subtasks:

1) Determination of the polling interval and

sample size

2) Selection of data collection approaches

3) Collection of data.

The most critical and challenging of these

subtasks is that of selecting appropriate data

collection approaches.

There are three basic travel time data

collection approaches: floating cars, vehicle

re-identification, and point sensors.

In order to select appropriate data

collection approaches, both the features of

the data collection approaches and the

characteristics of the study sites need to be

considered.

The research has shown that:

• The floating car approach is a cost-

effective method for baseline data collection.

This is due to the fact that this method can be

easily setup to collect high quality data with

low data reduction cost.

• Vehicle re-identification is a good

approach for baseline data collection. The

good sample size and high-level data detail in

time dimension make this method attractive

when travel time needs to be estimated in

short time intervals. A common method for

this is license plate reading and matching at

particular locations along the roadway

segment.

• Point sensors approach is another valid

approach under the condition that the

roadway is installed with high-density and

well-maintained point sensor systems. The

data collection and reduction cost for this

approach is low.

High-speed facilities are not suitable for the

license plate reading and matching method

because of the difficulty in recognizing the

numbers on the plates of high-speed

vehicles.

For facilities with Closed Circuit Television

(CCTV) systems, the vehicle re-identification

method is recommended. In this approach,

the vehicles with easily recognizable

characteristics (such as trucks with special

signs or cabs) will be selected and recorded

when they pass the cameras at the endpoints

of the routes.

Then, by matching the featured vehicle, the

travel time between two checkpoints can be

derived.

In the research team’s evaluation of an

early generation WLT-based traffic monitoring

system, it was found that the sample size of

this approach is roughly one vehicle per

minute (significantly higher than the sample

size that can be collected by the floating car

approach).

 In addition, this approach is safe and cost-

effective because it does not require data

collection in the field.

For regions with long monitoring segments,

the floating car approach is not preferable

because of the high cost in collecting each

sample and the low sample frequency

(samples per time interval).

To combine the strengths of all approaches,

a mixture of data collection approaches can

be applied at a study site.

Evaluation
Finally, the quality of the travel time data is

evaluated by comparing it to the collected

baseline data.

 The evaluation methods and criteria can

be developed according to the evaluation

objectives.

The accuracy of the travel time data should

be evaluated by both graphical and statistical

approaches.

For statistical approaches, quantities

comparison is more appropriate than

hypothesis testing.

That is because the hypothesis test would

likely conclude that there is a significant

difference between the baseline data and the

probe-based travel time data, even if there is

very little practical difference in the data.

The reliability of travel time data is related

to the adequacy of the number of probe

vehicles sampled.

Two approaches will be used to evaluate

the adequacy of the sample size. The first

approach is to directly compare the sample

size of the provided travel time data with the

roadway volume collected by point sensors.

The second approach is to compare the

sample size of the travel time data with the

required sample size estimated by CLT

method.

The coverage of the travel time includes

By Yi Qi and Brian L. Smith, University of Virgina—Smart Travel Laboratory
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the area coverage and the temporal

coverage.

The most direct and intuitive approach for

evaluating both coverage aspects of travel

time data is to develop a map to show the

temporal coverage rate of every link in the

study network.

A key application of the traffic monitoring

system is to detect abnormal conditions.

Therefore, the ability of the probe-based

monitoring system to identify such situations

needs to be evaluated.

It can be visually assessed by observing

the time series speed plots during an incident

period.

Conclusion
In conclusion, this article provides initial

guidance for travel time data accuracy and

adequacy assessment to support the

emerging paradigm of the public sector

purchasing probe-based travel time data.

Note that the article does not provide

guidance through highly structured

procedures or checklists—rather it discusses

key issues and then explores them with

feasible solutions and cost-effective

strategies.

This provides a foundation for

transportation agencies to apply the guidance

in a manner best suited to their particular

program.

The findings presented in this article will

benefit transportation agencies in assessing

the quality of the travel-time data they

procure, as well as assist the private sector in

improving its travel-time data collection

systems.

More road-building collaborations between

the state and private businesses and a

greater emphasis on train and bus travel form

the nucleus of Governor Mark R. Warner’s

transportation reform package.

In his last General Assembly session as

Governor, also will include money to pay off

debt owed on highway projects completed

long ago and an infusion of cash from the

projected $1 billion budget surplus into the

state’s dedicated roads

fund.

Warner’s proposal,

although comprehen-

sive, will not be nearly

enough to substantially

end the state’s linger-

ing and worsening

transportation prob-

lems.

Republican House and Senate leaders en-

ter next month’s legislative session in sub-

stantial agreement that the surplus will be

limited to needs that don’t obligate the state

to expenses that grow in later years.

Warner said that a growing trend toward

partnering with private investors to build

roads could get more highways ready sooner

and more cheaply.

“The same old way of building roads that

we’ve done for the last 100 years shouldn’t

be the only alternative,” he said, “and some

of the public-private approaches out there

Governor Warner’s Transportation Reform Package

need some gap financing to jump-start them.”

He will also propose giving cities and coun-

ties greater authority and some funding to fix

their own transportation problems rather than

wait for the overbooked and underfunded Vir-

ginia Department of Transportation to do it.

He said his initiative will greatly expand the

state’s focus on rail travel and bus systems.

A task force that has studied Virginia’s

needs for passenger train service last month

recommended greater

access to rails, includ-

ing lines that extend

from northern Virginia

and Richmond across

the state through

Lynchburg, Roanoke

and far southwestern

Virginia. The group

also recommended a dedicated source of

funding for rail transportation.

“Finally we also have to make sure that we

clean up our balance sheet,” Warner said.

At the start of his term, he said, the state

still owed money on more than $800 million in

highway projects “that the public was driving

on.”

The debt, Warner said, has been reduced

to about $256 million, and he said he wanted

to pay off the amount.

Warner said that a growing
trend toward partnering with

private investors to build
roads could get more high-

ways ready sooner and
more cheaply.
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In the June 2003 and September 2004 issues

of the ITSVA Journal, George Mason Univer-

sity and the Universities of Maryland and Vir-

ginia introduced and provided detail into their

respective research efforts supporting the

Capital Wireless Integrated Network

(CapWIN).  Provided here is an update of the

University of Virginia’s Smart Travel Labora-

tory (UVA-STL) research activities for

CapWIN.

Core to the UVA-STL program have been

the development of prototype visualization

tools that incorporated data deemed

necessary and important by the CapWIN

participants.  Two prototype tool

visualizations dominated focus: the Incident

Management Tool (IMT) and the Security

Monitoring Tool (SMT).

The earliest versions of the Incident

Management Tool prototypes focused on the

development of a non-, or semi-functional,

computer interface that would seek to allow a

CapWIN public service network manager to

view incident and situation information from

their own and partner agencies’ networks, in

order to improve their efficiency and

effectiveness in monitoring and managing an

incident.

The SMT prototype was developed to

assist the users and managers in monitoring

the physical infrastructure and

communications integrity of the CapWIN

network, again permitting the monitoring of a

network managers’ systems and those of the

partner agencies.

During development, design features and

sponsor interaction influenced the design of

each the IMT and SMT.  The IMT concept

was developed first, looking primarily at the

hypothetical fusion of CapWIN participating

agencies’ data.  This brought into question

the quality and reliability of the information

being presented.  That, in turn, drove the

development of the SMT.  The core to the

SMT system was the concept of a state-

based network of security monitoring sub-

systems, reporting to the overall state of

security of the system at large.  The state-

based concept was fed back into the IMT

development, to describe aspects of the

physical infrastructure—chiefly, the flow of

traffic on the freeways and arterials of

northern Virginia.  Finally, feedback on both

from CapWIN administrators and participants,

as well as data availability, yielded the most

recent concept.

The current monitoring tool incorporates

many of these concepts, as well as new

additions.  Central to the existing system are

the data sources provided from freeway and

arterial traffic data collection systems (as in

the earlier IMT concepts) and data from

By Marc H. Evans, William T. Scherer, and Brian L. Smith

CapWIN Update

mobile units (GPS-enabled cell phones, and

ultimately, mobile units provisioned with AVL

—this component was an off-shoot of the

earlier SMT prototype).  Both data sources

are integrated into a central processing

server where state-based algorithms are

used and then information pushed and

presented in an ‘interactive,’ web-based,

presentation

medium for use by

anyone with

Netscape or IE and

the associated

Adobe Scalable

Vector Graphic

plug-in.

Thus, presented

in one web page

prototype, users will experience the state of

regional traffic flow and the state of wireless

connectivity.

The Past, Present, and Forecasted Future

of Regional Traffic Flow

Based on the premise that the CapWIN

user has some historically-based knowledge

about regional traffic conditions along given

segments of road given certain times of day

and weather conditions, it was sought to

provide the user with a view of ‘how bad is it

really’ along a given segment of road; how

does the current traffic condition compare to

the average for this same segment of road,

for the previous day and time. Therefore, the

presented roadway flow along a selected

segment was color-coded blue, green, yellow,

and red, each representing a standard

deviation from the norm from either average

traffic speed or traffic volume.  Blue

suggesting that flow conditions where much

better than the norm (light traffic), green

suggesting that flow is considered normal,

and yellow closing in on the extreme, red,

which suggested conditions were quite far

from the norm.  While it was an immediate

goal to simply demonstrate this capability,

looking at the state of that segment of road

with previous calendar days and time, the

long-term intention is to incorporate ‘nearest

neighbor’ analysis to establish a more

realistic norm for comparison—for example,

looking at previous Monday’s traffic along

said segment of road with similar regional

traffic incident and weather conditions.  Also,

whether it was considered a holiday or not.

The Past Present of Regional Wireless

Connectivity

In CapWIN, users act as both requesters of

information and providers of information.  In

this regard, that of providing information, they

are hardly different from their wire-bound,

legacy system, information provider

counterparts.  Instead of focusing on the

security state, or even on the immediate

connectivity of the individual participating

wireless user systems, CapWIN

administrators expressed the desire to know

the state of CapWIN wireless community

connectivity—to facilitate connection issue

resolution between the users and the

telecommunication service providers.  To

determine such

information without

communicating with

the service

providers, it was

decided to use

wireless, location

capable, ‘probes’ to

generate

information for a

grid of where there

was, or was not, wireless connectivity.

Several GPS and java enabled cellular

phones—or, ultimately, CapWIN mobile

participants with AVL—operating on the same

wireless telecommunications networks as

CapWIN users, will serve as service probes

deposited with CapWIN participating mobile

units.  For this concept, outlying mobile units

send fundamental information to the central

server database where it is stored and

related.  This information includes connection

strength, latitude and longitude, estimated

spatial error, speed, spatial location method

(triangulation or GPS), and unique vehicle/

unit identifier.  This identifier then relates

captured data with other spatial and non-

spatial characteristics, including state, county,

city/town, and its current ISP provider.  This

information is then interpreted to designate

outage areas where connections are lost, or

a gradient showing the strength of

connections in certain areas.

A Picture Emerges

Thus, the end result of the integration of the

wireless connectivity and the state of regional

traffic will provide the CapWIN participant

administrators with a unique view—where,

regionally, traffic and wireless connectivity are

good and bad.  Such a tool will allow

emergency coordinators, sending responders

to an incident, to instantaneously see where

they may need to find different modes of

transportation, or routes to an incident

location, and to see whether or not they will

need some other form of communication.

What’s Next?

Further development of the system will

seek: increased regional traffic flow sensors

to provide a truly metropolitan state of the

surface traffic; volunteers for AVL, or GPS-

enabled phone, acting as wireless probes, to

provide sufficient regional wireless coverage

to assure accuracy of coverage estimates

Incident and Network Security VisualizationIncident and Network Security VisualizationIncident and Network Security VisualizationIncident and Network Security VisualizationIncident and Network Security Visualization
are Key Tools in CapWIN Researchare Key Tools in CapWIN Researchare Key Tools in CapWIN Researchare Key Tools in CapWIN Researchare Key Tools in CapWIN Research
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and incident information from regional

incident data collection systems.

Marc H. Evans is a transportation systems

engineer with the Smart Travel Laboratory,

where he directs his attention to transportation

research and technology integration projects

including CapWIN.

William T. Scherer, Ph.D., is an associate

professor of systems and information

engineering at the University of Virginia.  His

CapWIN-supportive research includes state-

based infrastructure and security modeling.

Brian L. Smith, Ph.D., is an associate

professor of civil engineering at the University

of Virginia and served as the principal

investigator for the University of Virginia’s

research activities regarding the CapWIN

project.  Dr. Smith is also the university director

of the Smart Travel Laboratory.

AGING POPULATION
continued from page 5

• Alter the institutional parameters within

which the regional transportation community

functions to more effectively manage ITS and

operational activities.

The fundamental structure of this plan is

based on six program areas, which are areas

where challenges and needs are identified.

The program areas used to determine the

ITS and operational needs of the region from

now through the 2026 horizon are as follows:

• Systems Integration

• Incident and Emergency Management

• Transportation Management

• Systems Management

• Traveler Information

• Program Development and Management

This plan has made considerable

recommendations on implementation

strategies to move the region forward with

more emphasis placed on transportation

system operations and management.  These

strategies are mostly focused on institutional

and organizational issues facing the region.

Highlights of those recommendations are as

follows:

Hampton Roads
continued from page 3

• Emphasize the ITS Committee’s role as

a decision-making body, rather than,

principally, as a coordinating or information-

passing entity.

• Institute a region-wide infrastructure to

plan and oversee development,

implementation, operations and

maintenance, and performance of ITS

activities.

• Adopt and utilize common regional

standards to ensure interoperability, full

information and data exchange.

• Develop and implement planning and

performance measures.

• Structure ITS projects to yield early

benefits and achieve concrete, frequent

milestones.

• Optimize the application of procurement

processes to procure ITS and operational

projects.

• Ensure regional management access to

technical resources necessary to manage

projects.

• Dedicate adequate resources to the ITS

program in Hampton Roads.

Soon after the adoption of the Plan by the

Metropolitan Planning Organization (MPO) in

May 2004, the ITS Committee identified a

Task Force to develop an Action Plan to

implement the recommendations of the

Strategic Plan.

A copy of the Hampton Roads Strategic

Plan 2004 is currently available on the

HRPDC website www.hrpdc.org.

that ATIS receives a strong acceptance from

older drivers than younger ones evidences

this superiority of ATIS. The current

disadvantage of ATIS because of senior

citizens’ limited familiarity with the Internet is

also declining.

With the aging of the population, designing

a traveler information system to cater to the

needs of older travelers will not only help

create a better travel environment for the

older population, but also society as a whole.

However, since there is little literature

addressing ATIS in regard to senior travelers,

more research exploring this issue should be

undertaken. In addition, ATIS needs to be

further developed so that it can be more

elderly friendly and offer more immediate

customized feedback to senior citizens.
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VDOT Smart Traffic Center Grand Opening,
October 7, 2004

(Left to Right):  Pierce Homer—Virginia Deputy Secretary
of Transportation; Dr. Phillip Stone—Commonwealth

Transportation Board; John W. Marshall—Virginia
Secretary of Public Safety; Colonel W. Steven Flaherty—

Virginia State Police Superintendent; Connie S. Sorrell—
VDOT Chief of System Operations.

This is the new VDOT Smart Traffic Center in the
Staunton District, which celebrated its Grand
Opening on October 7, 2004.  The building sits
next door to the district complex main office.

Inside the operations
center.  Operators
demonstrate traffic
cameras at the new
VDOT Smart Traffic

Center Grand Opening
in the Staunton District.
The event took place on

October 7, 2004.

February 17, 2005: 6pm-8.30pm, Annual Legislative Reception
Old City Hall, Richmond

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
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