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ATAC Researchers Embrace
New Focus Areas

By ATAC Director Ayman Smadi

Welcomel! It has been over six months since we
sent out the first Signal, the newsletter for the Ad-
vanced Traffic Analysis Center. | would like to share
with you some of our activities from the past months
and update you on a couple of exciting projects.

First, | am happy to report that funding for the
ATAC Work Program has been approved by the
FHWA. This program will cover ATAC activities through
late 2003. Our partners at the NDDOT provided the
much needed support to match the ATAC program.
In return, we are working with the NDDOT on several
major projects, including facilitating the development
of a Traffic Operation Center (TOC) in Fargo, as well
as supporting other Intelligent Transportation Systems
initiatives across the state.

We are extremely excited about our relationship
with the NDDOT, as well as our local partners in the
Fargo-Moorhead, Grand Forks, and Bismarck areas.
These areas are making great strides toward mod-
ernizing their traffic control and traveler information
systems. Video traffic detection, for instance, is be-
ing increasingly used in the three largest urban areas
in the state and can provide tremendous opportuni-
ties for traffic information and management. In addi-
tion, freeway video monitoring is being tested in Fargo
to provide the NDDOT and its customers with real-
time information about system performance.
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ATAC Works With TransLinke

Research Center and L aboratory

ATAC undergraduateresearcher Jason Gates spent part
of thesummer working at Texas Transportation Institute's
TransLink® Research Center and Laboratory. ATAC re-
searchers collaborated with TransLink® to sponsor the
internship where Jason investigated low-priority preemp-
tion routines, a project that is closely related to his cur-
rent work at ATAC.

Gateshasbeen studying hardware-in-the-loop traffic
simulation, work that isalso doneat TransLink®. Hehas
been investigating and creating an interface between real
traffic signal controllersand amicroscopic traffic simula-
tion model, VISSIM.

At TransLink®, Gatesworked onaproject that inves-
tigated low-priority preemptionfor transit vehicles, acon-
tinuation of work performed by ATAC' sKiel Ova. Thefa-
cilitiesat TransLink® wereideal tointerfacethree NEMA
TS2trafficcontrollers. Gatessaid it wasan excellent learn-
ing opportunity for himto meet and work with other engi-
neerswho shareacommon interest in applying advanced
technology to traffic engineering.

Thisproject expanded into other possibilitiesfor Gates
andisnow part of hiselectrical engineering coursework at
North DakotaState University. Gatesisworking withateam
of students and professorsto design adevicethat inter-
facesthetraffic controller and the simulation softwarein
aPC. Theteamistakingthelessonslearned at Translink®
to address some of the shortcomings of current interface
devices. They will develop acontroller interface device
using the most current technologies available for com-
munications. Inthisprocess, acirculation of information
between the PC and traffic controller is constant.




ATAC IN THE NEWS

ATAC Expands Program for
Transportation Planning

By Ayman Smadi

The Advanced Traffic Analysis Center recently
entered into an agreement with the Bismarck-Mandan
MPO, the Fargo-Moorhead Metro COG, the Grand
Forks/East Grand Forks MPO, and the North Da-
kota Department of Transportation to support their
transportation planning models.

One role of MPQ's is to develop, maintain and
update transportation plans to guide them in making
transportation and land development decisions.
Transportation planning is the key component of build-
ing a transportation system which supports the goals
of the community--safety, mobility and quality of life.
Economic development and environmental factors are
also considered.

Due to a shortage of qualified staff able to de-
velop and operate transportation models at the
NDDOT and MPQO'’s, ATAC has become involved in
the process of transportation planning modeling.
Within the next five years, North Dakota's MPQO'’s
are going to perform a major transportation plan-
ning model enhancement. The primary focus of the
collaboration will be to support modeling needs in
North Dakota utilizing the Fargo-Moorhead MPO
as the starting point of the effort.

During the summer, ATAC held a stakeholder
meeting where modeling issues and the partnership
agreements were discussed. The program was en-
dorsed by respective MPO Policy Boards and the
agreement was finalized and signed in October.

The overall goal of the team is to develop a re-
source for transportation planning modeling suited
for small-to-medium size cities. ATAC will support
the MPO transportation planning model improve-
ments and ensure consistency across North Dakota
in travel demand modeling. It will explore potential
applications of new modeling tools or systems and
facilitate greater institutional cooperation by provid-
ing a neutral source for modeling expertise. The
agreement will also provide training opportunities to
develop and improve transportation planning mod-
els and increase the number of qualified civil engi-
neering students to fill transportation planning posi-
tions in North Dakota.

Birst EI ected to TCFM Board

Shawn Birst has been elected as a
board member for the Transportation
Club of Fargo-Moorhead. He will serve
astheindustry serviceand education rep-

“l enjoy being involved with the
Transportation Club sinceitsmembersare
from avarlety of transportation backgrounds, thus broaden-
ing my knowledge of transportation,” Birst said.

For over 60 years, the Transportation Club has been
serving the F-M community with aforum to discuss current
transportation issues, gather and socialize with business as-
sociates throughout the transportation field. Each year, the
group sponsors scholarshipsfor local college students who
are pursuing degrees in the area of transportation.

Monthly meetings are held where speakers discuss
transportation topics of interest. Birst believes meeting with
the club is a great way to network and gain exposure for
organizations.

Birst is an associate research fellow who has been with
UGPTI/ATAC since 1996.
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This newsletter is published by the Advanced Traffic Analy-
sis Center to provide information about its research and
services. For more information, or to be added to the mail-
ing list, contact Sonya Nelson at ATAC, UGPTI, North Da-
kota State University, P.O. Box 5074, Fargo, ND 58105, by
e-mail at sonya@atacenter.org, or by phone at 701-231-
8058.



Traffic Adaptive Signal
Control

By Mohammad Smadi

The continuous dependence on the automobile as
the primary means of mobility has resulted in sharp in-
creases intraffic. Since these increases were not matched
by transportation infrastructure enhancements, most ur-
ban roadways have inadequate capacities. Even afterin-
creasing funding for transportation, environmental restric-
tions and the difficulty of obtaining lands for right-of-way
prohibit any substantial increase in infrastructure capac-
ity. A new approach which emphasizes efficient traffic op-
erations on existing infrastructure may be the optimal
alternative.

Delay at signalized intersections contributes heavily
to traffic congestion. Traffic signal operations often result
in unintended traffic delays, even when they are properly
designed. However, traffic signals are often neglected af-
ter the initial installation, leaving outdated timing plans
that fail to meet current traffic patterns. Traffic Adaptive
Signal Control offers great opportunities to enhance sig-
nal operations without the costly maintenance and up-
dates of traditional signal control systems. The ATAC is
currently looking at using Artificial Intelligence (Al) sys-
tems to develop effective traffic adaptive control systems.
Thisresearch, focusing onresponding to significant surges
in traffic volumes, is best suited for managing incidents
and special events. Early results from the research con-
ducted with Computer Science at NDSU are promising.
Look for a complete description of research findings in
upcoming Signals.

The Sunsetters pose for ateam photo with their car before the race.

Gates Basks in Sun in Solar Car

Undergraduate Research Assistant Jason Gates, asenior
from Mohall, N.D., was part of ateam of electrical engineer-
ing students at NDSU who collaborated to build and race a
solar-powered car.

They traveled from Chicago, Illinois to Claremont, Cali-
fornia on July 15-25, 2001. The Sunsetters solicited produc-
ers of the materials, such as 3M and Optima Batteries which
impacted the design aspects before production. The group
collected $50,000 in cash and donated materials.

The Sunsettersteam received the best performing award
for the overall rookie team, second place for the Barstow to
Claremont leg of therace and fourth place overall inthe stock
class. They also received the team safety award.
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ATAC Continues to Offer

VISSIM Training

The Advanced Traffic Analysis Center continues to of -
fer training in VISSIM, a powerful traffic simulation tool
that supports decisions for traffic operations, transit op-
erations, planning, I TS deployment, and traffic impact as-
sessment.

The VISSIM Basic Course was held in Bloomington,
Minnesota and Chicago, Illinois in 2001 and received ex-
cellent evaluations from participants. The next VISSIM
Basic Course will be held in conjunction with the 3rd An-
nual North American VISSIM User’'s Group meeting in
Corvallis, Oregon in June.

ATAC staff are al'so working on an Advanced Course
to be held this fal, possibly at ATAC' straining facility in
Fargo. Topicsfor thiscoursewill include dynamic assign-
ment, transit operations, hardware-in-the-loop, and
TEAPAC interfacing.

For more information about how you can attend one
of our training sessions, please visit our web site at
www.atacenter.org/training.

ATAC Implements New
Planning Software

ATAC hosted atraining course on the TP+
Software Model in Fargo in October. Partici-
pants learned to use the TP+ transportation
planning software from Michael Clarke of
Citilabs (the developer of TP+).

Members from the North Dakota Depart-
ment of Transportation, the Fargo-Moorhead
Council of Governments and the Grand Forks
and East Grand Forks Metropolitan Planning
Organization all participated.

ATAC will be using TP+ as part of the new
travel demand modeling support program.
For more information about this project,
please see the article on page 2.




Transit Signal Priority in
Small-Medium Size Cities

ATAC's researchers recently completed a study us-
ing a microscopic traffic simulation model, VISSIM, to
model transit signal priority algorithms in the downtown
region of Fargo, North Dakota.

This study is unique since Transit Signal Priority
(TSP) has mainly been applied in larger metropolitan
areas where demand for transit service is moderate to
high and bus headways are less than 15 minutes.

TSP in larger metropolitan areas is implemented to
expedite the movement of buses with high occupancy,
thus justifying any negative impacts on other traffic and
lowering the overall person-delay at intersections. Tran-
sit agencies in small-medium size cities on the other
hand, have fewer users and operate at less frequency,
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with headways greater than 30 minutes. Dur-
ing peak periods, traffic congestion causes
missed connections at transfer points and
can increase the transit rider's total trip time
by as much as one hour. TSP could be used
in small-medium size cities to alleviate
missed connections, enhance service, and
possibly attract more transit riders.

This study provides a theoretical evalu-
ation of TSP strategies in a small-medium
size city. Several scenarios are evaluated,
involving two TSP strategies (early green
and extended green), existing and reduced
bus headways, and two traffic peak peri-
ods. The study findings could give practi-
tioners information on TSP implementation
in a similar small-medium size city.

Results of the study indicated potential bus travel
time savings as high as 14 percent, with a decrease in
bus stopped delay as high as 38 percent. Impacts to the
local system were investigated as well. Side-street per-
son-delay increased as much as 14 percent during the
afternoon peak. More information about this project is
available at www.atacenter.org.

TRB PRESENTATION

Kiel Ova presented this research at TRB’s 81st
Annual Meeting Session 369--Issues in Transit
Priority on January 15, 2002 in Washington, D.C.

Bus Total Delay

LWy

Tiarly Carven Frlended Coasn

B Midiae, 30 Min | ey
Bl Pl 30 Miv Hewlos

E1  Midday, 15 Min | lesloay
B AL LF Min Hewhvr



Meet the NDDOT District 8 Engineer

Distri8 Engineer bWaIto

Of the many challengesadistrict engineer faces, keep-
ing travel ershappy topsthelist for Bob Walton. District 8,
which encompasses Fargo and the surrounding communi-
ties, isheavily popul ated and hasexperienced themost growth
among North Dakotaareas, according tothelast census. Due
tothelarge amount of traffic and business commuters, the
city requires better maintained roads and Walton believes
thisistop priority.

"Wehavethepopulation,” hesaid. "Theroadsgreatly
support our local economy and jobs.”

Walton believes construction projectsare challenging
for all districts since the main concern is safety. Another
concernistraffic delaysduring construction. Thismakesde-
signacrucial part of the process. Design for major projects
usually takesplace at the NDDOT main officein Bismarck.
According to Walton, District 8isuniquesinceit maintains
the Department of Transportation Support Center at North
Dakota State University which operatesyear-round with as-
sistance from college students.

"Wetry to develop and drivealot of what happensinthe
Fargo-Wahpeton arearight here," hesaid.

During theI-29 construction this past summer, Walton
received many comments about driving conditions. How-
ever, hebelievesalot of negative feedback was alleviated
due to information that was shared through a public rela-
tions campaign.

"It'sall about | etting the public know what we have, so
they can make better decisions,” hesaid. " Of course, what
we'realwaysshooting for issafety.”

Livecameraswereused onwww.| 29Fargo.comto evalu-
ateand understand what washappening tothetraveling public
to better suit their needs.

Inthefuture, the NDDOT islooking forward to Intelli-
gent Transportation Systems.

"We're not getting any more employeessowe'retrying
to meet expectationsthrough technol ogy and better equip-
ment," Walton said.

With I TStechnology, District 8 could be better outfitted
with coordinated signal timing, traffic sensors, effective

communications and dynamic message signs (electronic
message boards). Pavement surface and environmental sen-
sorshave been installed in threelocationsin District 8 and
have been extremely helpful already.

"Those deviceshelp usalot moreto get to trouble areas
ahead of time," hesaid. “Asquickly asweather changes, it
helpsus makedecisions.”

Wealton said the NDDOT workswith ATAC to facilitate
trafficflow. HethinksATAC isagreat resourcefor identify-
ing and analyzing trouble spots, devel oping effectivetraffic
signal plansacrossjurisdictional lines, and gathering traffic
datato monitor flow during construction. Waltonsaiditis
helpful for the NDDOT to have a source for seasonal and
daily tracking. ATAC has supported the NDDOT through
several completed studiesover the past two years.

Walton's experiences in the field lead him to his job at
the NDDOT. He graduated from North Dakota State Uni-
versity in 1981 with a degree in civil engineering. He then
wenttowork inail fieldsinthe southern part of theU.S. Soon
after, hewent back for fivemonths of military education asa
member of the Army Reserveand then moved back to Fargo-
Moorhead. He earned amaster’ sdegreein businessadminis-
tration from Minnesota State University Moorhead in 1994,
Whilein graduate school, hewas activated for Desert Storm
withaunitin Bismarck. Thiswaswherehedeveloped arela-
tionshipwith peopleat theNDDOT andleadtoajobin 1991
in program and project development. He wrote environ-
mental documents for rural road construction projects for
three years and accepted a position as urban engineer for
the NDDOT. He then served as assistant planning and
programming engineer where he worked to schedule
projectsin North Dakota based on funding constraints. In
April 1999, he became the District 8 engineer.

Walton believesthebest part of working for theNDDOT
isthat hisjob isnever boring.

"We'veawaysmet thechallengeinthisdistrict and that's
so satisfying," hesaid.

DID YOU KNOW. . .

North Dakota has more miles of road per capita than
any state in the nation.

North Dakota has the second smallest department of
transportation, in terms of employees, in the nation.

NDDOT maintains more lane-miles of roads per main-
tenance employee than any other state in the nation.

In North Dakota there are more vehicles registered than
there are residents of the state.

(Information available at: http://www.state.nd.us/dot/)
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ATAC continued from front page

By working on the development of the TOC in Fargo,
the ATAC will share gained knowledge and experi-
ences with other locations in the state.

By late Spring 2001, we began working with our
state and local partners on establishing a new focus
area at the ATAC to provide travel demand modeling
support for the NDDOT and North Dakota MPO'’s.
Through a series of discussions and meetings, we
were able to outline goals and objectives of the pro-
gram, a time-line for implementation, as well as a
funding mechanism. This pilot program was officially
endorsed by various partners consummating in a le-
gal agreement signed in October. Please refer to a
special article about this program on page 2.

Another major initiative is the ATAC move to
Hastings Hall. Our needs have outgrown current lab
facilities and office space. Therefore, work is under-
way for remodeling the eastern half of the lower level
of Hastings Hall. The new space will provide us with
a more integrated space, including a spacious train-
ing room with state-of-the-art equipment, a more open
Traffic Lab with increased work areas, as well as
office space for ATAC research staff. The move could

not have come at a better time as we prepare to host
even more training programs.

Our student numbers continue to grow, and so
do their contributions. Our students, who are very
active in the ITE Student Chapter at North Dakota
State University, attended the Annual ITE Meeting in
Chicago last August and had an opportunity to learn
and interact with their peers. Recognizing the inter-
disciplinary approach to transportation problems, we
pride ourselves on having students from such diverse
backgrounds as civil engineering, electrical engineer-
ing, computer science, business, and communica-
tions. Electrical engineering students are working to
develop a cost-effective controller-interface-device as
part of their senior design project.

| encourage you to become more familiar with
our program and take advantage of our resources. In
the next few months, we will be developing a library
of selected reports, studies, and links pertaining to
small-to-medium size cities. Please visit
www.atacenter.org often and make sure you let us
know what you think.




