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Caught on camera

With successful automated
enforcement programs being
operated in a number of
cities around the nation, TTI
recently finished testing the
feasibility of camera/video
detection system usage at

HRIs in Texas.

? SAVING LIVES, TIME AND MONEY

V\i{h more than 12,000 public
highway-rail - intersection (HRIS)
in Texas, it is not an easy task to
police every location for poten-
tid violators. However, Texas
Transportation  Inditute  (TTI)

research personne are working
to make that job a little easier
by proving the feasibility of

video detection technology in
recording  violations

“It's not cogt effective to have
police officers patrol every
crossing,” says Kay Fitzpatrick,
TTI associate research engineer.
“By automating the monitoring
of these crossngs, transporta-
tion and law enforcement agen-
cies can use technology to tell
them who, when and where the
problem are”

In 1995, the Texas Legis
lature passed a hill that
required the Texas Department
of Transportation (TxDOT) to
ingal and operate automated
HRI enforcement systems as a
demongration project.  TxDOT
enlisted TTI to facilitate the
Process.

The purpose of the demon-
dration project was to deter-
mine whether the current tech-

nology could adequatdly identi-
fy violations. After searching a
database of al HRIs in Texas,
Fitzpatrick, ~ TTI assistant
research engineer Paul Carlson
and representatives of TxDOT
sdected three dStes. Two ven-
dors with experience in auto-
mated enforcement were select-
ed to indal equipment a the
three sites.

The systems, once indaled
and activated, photographed
vehicles driving under and
around the gate arms. The
imeges and information  were
sent to a processing center
where a clerk confirmed the
violation and recorded the
license plate number and phys
icd charecteridtics of the vehi-
cle. The vehicle information was
then sent to TxDOT’s motor
vehicle regidration department,
who in tun provided the ven-
dor with information on the
vehicle's owner. Depending on
the dte, the vendor or the police
department mailed education
|etters to violators.

Fitzpatrick notes, “Many of
the lessons learned during this
project point to the need for
active communication between
dl of the different agencies and
organizations  involved.”  For
example, proper and timely
deployment  of the equipment
needs clear discussions between
ralroad companies and vendors
regarding the inddlation of the
detection equipment. In  addi-
tion, vendors need a clear
underganding of the locd law
enforcement  agencies  defini-
tion of a violation.

Another  dgnificant  finding
from this project was the identi-
fication of types of violaions
that exist at gated HRIs.
Although not a prime focus of
the project, the research team

monitored 19 HRIs for a total of
approximately 600 hours.
Carlson says, “We were sur-
prised to learn that on average,
one violaion occurs per gate
adtivation?

While the project shed light
on the potentid of usng auto-
mated sysems a public cross
ings in Texas, Fitzparick notes
that there is still work to be
done. The isuance of citations
and public reection to mailed
citations are two aress that il
need to be udied. “Since this
was a project to demondrate
the technology, these issues
were  not included,” says
Fitzpatrick. Citing other success-
ful automated enforcement pro-
grams dready in opedion in
cities around the nation, mogt
notably Los Angdles, Fitzpatrick
says, “Other projects around the
naion, however, have demon-
drated that automated enforce-
ment can reduce violations and
incidents a crossings? ¢

For more information:
Contact: Kay Fitzpatrick
Phone: (409) 845-7321

E-mail: k-fitzpatrick@tamu.edu

Contact: Paul Carlson
Phone: {409) 8456004
E-mail: paul-carlson@tamu.edu



TTI center tests new train

For years, traffic management
centers (TMCs) have been look-
ing for a way to integrate train
information into their day-to-day
strategies. Train information
would alleviate some of the
headaches that can occur when
the train crosses the highway-
railroad intersection (HRI).
However, according to Leonard
Ruback, Texas Transportation
Indtitute (TTI) associate research
sientist, “Current rail and high-
way sysems don't ‘speek’ to each
other except a traffic sgnals
near HRIs, and while this data
exchange is sufficient for basic
operation of the intersection, it's
not very helpful for advanced
management  applications?
Using the city of College
Station, Texas and a Sx-mile
dretch of its Wellborn Road rall
corridor as a test bed, Ruback
and colleegues from TTI ae
developing and teding a prom-
isng new technology — radio-
frequency Doppler radar.
Ruback says Doppler radar sys-
tems are a good choice because
the systems provide a continu-
ous stream of information,
allowing direction and train
speed to be recorded. The
Doppler sysems dso have a
long detection range, dlowing
the system to be ingtaled dong-
dde the railroad tracks but out-
dde the railroad right-of-way.
A data collection dation pro-
vides power and communica
tions for the Doppler system
and red-time data feeds to the
TMC — in this case the
TransLink® Research Center.
Ruback says thet the data col-
lection dations are designed to
be sdf-sufficient =~ powered by
a dngle solar pane. The data
collection dation is connected to
Trandink using a corridor-wide
wireless data network. “We

chose solar power and wirdless
communications because this
éiminates the cods associated
with traditional power/tele-
phone hookups — and dlows a
data collection station to be
deployed  anywhere,”  says
Ruback.

Ruback is currently develop-
ing a new technique for train
detection that will provide train
speed, direction, length and
presence information from a
sngle sensor — and that will
be linked into a TMC. “Our god
is to explore dternative detec-
tion methods that will supple
ment or further enhance current
vitd systems in the fidd,” adds
Ruback.

After initid tegting, data col-
lection stations at HRIs along
the Wellborn corridor now
report train direction, speed and
approach times to each of the
selected HRIs. Now a train’s
approach is known from three
to five minutes before it actual-
ly arrives at select HRIs in
College Sation.

Ruback says that this kind of
advanced detection could be of
great use to TMCs. For example,
bus drivers can be given dter-
nate routes when notified of an
approaching train, keeping
schedules tighter and on time.
Usng dynamic message Signs,
commuters can know where
trains are and what options are
avalable to them, preventing
long lines of vehides a HRIs.
“Basicdly, we are trying to push
the information out — making
it avalable to the generd pub-
lic, giving them advanced
knowledge,” says Ruback.

The Internet dso plays an
important part in the research.
All of the recorded train data is
viewable over the Internet. “We
want to make the data available

detection technique

for researchers who might want
to use our test bed even though
they may be across the coun-
try,” says Ruback. “Plus, the
Internet opens up a new chan-
ne for didribution of tran daa
to people who need live feeds of
data such as emergency services
dispatchers or other transporta-
tion professonas’ ¢

For more information:
Contact: Leonard Ruback
Phone: (409) 862-4343
E-mail: Iruback@tamu.edu

Mounted on traffic
signal poles (top) and
in portable trailers
alongside railroad
tracks (bottom),
Doppler-radar systems
are being tested as a
supplement to current
advanced train

detection information.
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When

Assistant Fire Chief Eric

Hurt (left) and TTI
researcher Leonard Ruback
(right) are looking to use
advanced train information
gathered from Doppler
radar systems to help plan
travel routes for fire and
emergency vehicles in

College Station, Texas.

? SAVING LIVES, TIME AND MONEY

every second counts

Th e cakk, cories into thedis-
patch — a fire. In one minute,
the dispatcher takes the cal and
routes the information to the
appropriate fire station. One
minute later, firefighters are

longer —al because they did
not know that thé““‘tram would

inconvenience.
approximately 20 trains will

equipped and the truck is pass through College Station.
rolling. With the new fire sta- Combined, those trains will

tion, the travel time to most
emergency scenes in the city of
College Sation, Texas, will be
45 minutes or less.

tion of a new fire Sation means
quicker response to fires and
emergency Stuations. However,
each fire dation faces an de-
ment that could make the dif-
ference between a house on fire
and a pile of ashes = a high
way-railroad intersection (HRI).
For example, according to
College Station’s recent redraw-
ing of fire digtrict lines, the
newly condructed Fire Station
#4 now gts across the railroad
tracks from mogt of its district,
including the 5200 acres and
100-plus buildings that make
up Texas A&M Universty's
canpus. If a train enters the
HRI while the fire truck or
ambulance is en route, 45 min-
utes could become 7 minutes or

For College Sation, the addi- -

block- the road that serves as
Firg Station #4's principd fire
track route for amost an hour
each day. However, emerging
technology being developed
at the Texas Transportation

Ingtitute’s (TTI's) TransLink”

Research Laboratory has the
capahility to make the trave
time and travel routes of fire
trucks and ambulances shorter
and train free.

According to Eric Hurt,
College Station Fire Depart-
ment assdant fire chief, the

idea of tran monitoring came #
working  with,

up while
TransLink on traffic signal; pre-
emption. I told them that I
wished there wasg,way to pre-
emgt traims, net o much to give
s ‘fight-of-way but to know
ahead of time when they would
be there,” says Hurt.

As it happened, Trandlink
has been working on a radio-
frequency Doppler radar system
that monitors trains along
College Station's portion of the
Wellborn corridor. At the time,
they were firg testing the sys
tem and were able to tell when
trains were approaching or leav-
ing an HRI.

Now, TransLink personne
are finishing up the coding and
testing of a graphic display
interface that converts the data
dream into a more user-friend-
ly and visud forma. The dis
play shows the speed of the
train, its distance from each HRI
dong the Wellborn Road corri-
dor, its estimated time of ariva

(ETA) and edimated time of
departure (ETD) from each
intersection. According to TTI
assistant research scientist
Leonard Ruback, the informa-

tion this system provides will

let:firefighters be more proac-
tive and predictive in choosing
a route, rather than reactive to
what g currently happening or
has happened.

The first step, Ruback and
Hurt believe, is to put the sys-
tem on a laptop for use a the
fire statign. “By putting it in the
fire dation, we can begin to
build awareness of the sysem
confidence in the
information that it provides”
says ‘Ruback. “Plus, the fire-
fighters will be able to give us
better feedback as they use the
tethnology and informetion
Hurt agrees that the system
needs to be put firg in the fire
stations to get firefighters used
to the system. “Firefighters
must have confidence in and be
dle to trust their equipment
— and even more 0 with new
technology,” says Hurt.

The second step would be to
wire the information into the
dispatch center to further
increase  rdiability.  This  will
dlow fire trucks from nearby
fire stations to be dispatched
should a tran block an emer-
gency or fire response route.
Knowing the ETA and ETD of
trains a dl of College Station's
HRIs, dispatchers can send
other trucks dong clear routes
by crossng HRIs aready
passed or yet to be entered by
the train. ‘There are s0 many
things to condder because of
the train -~ we can't make the
tracks an imaginary dividing
line for how we dispach our
vehicles,” says Hurt.

Continued on page 10



Every second, continued from pege 4

Ultimately, as the city grows
or in other cities, a computer
could be mounted on board the
fire truck or ambulance and be
fed red-time location informe:
tion. The computer would sarve
as a live connection between
the truck, the dispatcher and
incoming train gpproach infor-
mation.

Both Hurt and Ruback agree
that the time and safety bene-
fits could be tremendous. “The
quicker we can get there, the
better job we can do, but the
shortest distance is not aways
the quickest,” says Hurt. “And
time is dways critica:’ #

For more information:
Contact: Leonard Ruback
Phone: (409) 862-4343
E-mail: Iruback@tamu.edu



