





GLOBAL ITS %

How does the rest of the world fare when it comes to riding and driving with a digital edge?
A ot better than the United States does, at least when it comes to funding for intelligent trans-
portation systems (ITS) deployment, according to the Information Technology and Innovation
Foundation (ITIF).

In ITIF's January 2010 report, Explaining International IT Application Leadership: Intelligent
Transportation Systems, Japan and South Korea are among the global leaders in the area. They've
put more money into ITS and have a more unified national vision for transportation. But those
countries also may have had little choice but to innovate in their commuting.

“If you look at Japan, for example, it's very dense,” said Scott Belcher, CEO and president of the
Intelligent Transportation Society of America, an organization founded in 1991 as an advisory com-
mittee for the United States Department of Transportation. “They have no capacity to expand their
infrastructure, and they've really had to do a lot more with technology more quickly than we have.”

Compared to the United States, Japan and South Korea have much less land mass and more
centralized governments. In Belcher’s opinion, that's made it easier for them to unify and apply an
intelligent transportation vision.

South Korea will invest $3.2 billion in ITS from 2008 to 2020. Today South Koreans use a smart
card or mobile phone application to make 30 million contactless transactions daily in public
transit. Thousands of buses are equipped with real-time location and status notification systems.
Japanese citizens benefit from Vehicle Information and Communication Systems to view traffic
information in their cars. The system has been nationwide since 2003 and is part of Smartway, a

service that warns drivers before they reach obstacles like congestion.

fully underinvested in transportation and
transportation infrastructure.”

Pockets of Innovation

That’s not to say that innovative projects
aren’t under way. Existing research explores
how ITS can take the guesswork out of surface
travel for citizens and managing agencies.

The USDOT’s Research and Innovative
Technology Administration’s (RITA) ITS
Joint Program Office receives $110 million
annually for research. The office’s 2010-2014
strategic ITS plan lists projects on the horizon,
including vehicle-to-vehicle projects involv-
ing wireless communication between vehicles
and vehicle-to-infrastructure projects involv-
ing wireless communication between vehicles
and surrounding structures.

RITA created the IntelliDrive project
that’sbehind the MTC’s HOT lane endeavor.
IntelliDrive also is supporting SafeTrip-21, a
California Department of Transportation
(Caltrans) initiative to use technology to
reduce congestion and improve safety.

Although IntelliDrive envisions equip-
ping vehicles with specialized short-range
wireless communications technology —
known as dedicated short-range communi-
cations — most vehicles won’t have it in the
near future. So SafeTrip-21 uses the ubiquity
of the mobile phone instead.

“We wanted to do something near term
that could be useful to a large population,”

said Jim Misener, executive director of Cali-

fornja Partners for Advanced Transit and
Highways at the University of California,
Berkeley, an organization assisting Caltrans
with SafeTrip-21 efforts. “SafeTrip-21 was
the bridge between now and the future.”

It’s a huge project that includes numer-
ous subprojects, like Mobile Millennium,
which ran from November 2008 to Novem-
ber 2009. Mobile Millennium used GPS-
equipped cell phones in moving vehicles to
gather real-time traffic information.

“[Researchers] wrote an application that

resides on a smartphone that collects that

speed at a location and then transmits it

back through the cell-phone network to a

server, and it’s collected from many phones
and aggregated to give a good idea of what’s
happening on the roadway network,” said
Greg Larson, chief of the Office of Traffic
Operations Research in Caltrans’ Division
of Research and Innovation.

More than 5,000 participating drivers
downloaded free software designed by UC
Berkeley and the Nokia Research center
onto their phones. The software also incor-
porated digital mapping capabilities from
Navteq, a company that provides electronic
traffic and location data.

Software applications downloaded by
participants also allowed them to receive
data and incident reports for traffic arteries.

“It was more a behavioral study to see,
What type of information will we get from
this? How good would the information be?

How frequent would the information be?”
said Alexandre Bayen, assistant professor
of civil and environmental engineering at
UC Berkeley. “It was really way before the
massive wave of iPhone apps.”

Months before Mobile Millennium’s

debut, UC Berkeley launched Mobile

Century, a similar project that ran on Feb. 8,
2008, in the San Francisco Bay Area. Nokia
N95 GPS-enabled mobile devices were
placed in 100 cars. The vehicles drove on a
stretch of Interstate 880 near San Francisco
from 9:30 a.m. to 6:30 p.m.

“We had also set up a bunch of high-def
cameras to get impartial measurements along
the route, and so we have independent data
where we can look at the cameras and see
exactly how fast traffic is moving, how con-
gestion is forming and compare that with
what we can infer from the data from the
mobile devices,” said Quinn Jacobson, a
research leader at the Nokia Research Center.

The project used data from the cameras
and loop sensors on the ground to collect
information and check it against data col-
lected from the phones. The Mobile Century
data is available for download for other
research institutions to use as they wish.

Cell phone technology is a cornerstone
of these Caltrans SafeTrip-21 projects, but
plans for future initiatives hit a snag in late
2009 when federal Transportation Secretary
Ray LaHood spurred a crackdown on dis-
tracted driving and cell phone use in vehicles.
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s> __ealthier Bridges

e00S = 2009, the American Society of Civil Engineers gave the overall U.S. infrastructure
ai = -7 in a report and claimed that all levels of government should invest $2.2 trillion
009t 2 vit  Five years to improve — the nation’s bridges alone earned a “C.”
21691 2 = = ssearch now in progress may help bring those grades up. “A significant amount
of ,1915992 = earch and product development is under way to advance the capabilities and
bnfi da-‘ij—i[i & 1ity of bridge inspection and monitoring technology,” said lan Friedland, technical
Qde o 103X or of Bridge and Structures Research and Development in the Federal Highway
gbna 1 Administration’s Office of Infrastructure Research and Development.
A “In addition to work sponsored by the Federal Highway Administration,
other federal and state agencies are supporting these efforts, along
with industry and academia.”

Sometimes it takes a disaster, like 2007's Interstate 35W bridge
collapse in Minnesota, to spur action. Today engineers at the University
of Minnesota (U of M) use hundreds of sensors on the replacement

B y bridge to analyze data and develop 3-D models of the information.
itd = . = “We have 500 sensors throughout this structure that’s 1,200 feet
K y = DA long, down into the piers and foundation as well,” said Catherine

ol \ - French, a civil engineering professor at U of M who leads the project.
eﬂl N7 TG “A lot of effort has been put in by the university to do the data inter-
| A N> : -\ pretation and also develop a system that can be used for long-term
o1 | monitoring of the bridge.”

foff French and her colleagues intend for the data to help them see how
1 L damage and fatigue could occur from various factors, including tem-
e perature and load pressure.
qu Tyal—ar:Uy design assumptions and modeling tools are used in designing bridges,”
i "?‘Zib k:isa == said. “This gives us an assessment of whether the assumptions made in the
ga‘d.T .rh‘ 1o of the bridge were accurate.”
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2

g arit vd peae=cd by the Burlington County Bridge Commission. The commission let Drexel
wd o

te ot L
iriom dtisort |
olliw 1291014
6 i -
fe pnipsrOIt
‘ giib b _
stufiter == stitute.
d.peio1q’ ‘poroject began in fall 2008, and Drexel plans for classrooms to receive live

brnes <=and video clips from the bridge for assignments. “We should be able to push
o AC»—x>N On the computer and project the bridge onto the screen for all students to
" pise nsi>EE<tan said. “We should be able to see the cars and trucks moving. We should
poll” - Jool oF —EoO look at the weather.”
a 9@ i tc:wo § — L.owdermilkis avice president at Pennoni Associates, the firm that’s the com-
Kl )mrme' 1 =2 resident engineer and a partner in the project. He said research on moni-
jon? mablaea - s < Structural health of bridges and other transportation infrastructure often is
d =2 by tight federal funding. “We’re fortunate that the Burlington County Bridge
2 noi= s ion is a self-sustaining organization through toll collections. They [can] do a
biolis2 & ow == wvork that they need to through toll revenues,” he said. “State {transportation
o vert tert [ajnaer'ts] and other agencies that rely on federal dollars are at a loss right now.”
g vort0 bnsl 1eb9-3der al government authorized the Safe, Accountable, Flexible, Efficient Trans-
oevoR & E=auity Act: A Legacy for Users to fund highway research programs from 2006 to
——— ITESS extended it through December 2010. In January 2009, the National insti-
ndards ang Technology announced about $88 million in awards for research
5€NSArs o aid in structural health monitoring projects over the next five years.
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—me— project will leverage different modalities of sensing and imaging: point sensing;
oz bo¥ =® -+ed sensing based on electronic, optical or acoustic sensors; video imaging;

oniar W imaging; etc.,” said A. Emin Akian, a professor of infrastructure studies at
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That meant some changes were in order
for all cell phone-related projects on Califor-
nia’s end.

“Our fleld testing is scheduled to end on
Aug, 31 of this year,” said Larson. “It was
originally supposed to end in January 2010,
but because of the rescoping we had to do
to comply with the distracted driving con-
cerns, we had to extend the project.”

California also modified another SafeTrip
project where drivers are notified by phone
about upcoming accidents or slowdowns.
Thanks to the changes, volunteers will get
instrumented cars pre-rigged with phones,
but they won’t know they are there.

“In deference to our USDOT sponsors,
there’s not going to be a cell phone any-
where in sight. The cell phone’s going to be
hidden,” Larson said. So drivers will have to
rely on their ears for alerts. “It’s going to be
delivered to them through the stereo system
in the car.” )

The researchers’ goal is to monitor how
people drive normally versus when they get
alerts. The cars will have sensors to gauge
driving changes.

“For one week, we see how they drive
naturally,” Larson said. “For the next week,
we see how they drive when they start
getting these alerts as they drive through the
network, and what we’re expecting is, when
people get an alert, they’re going to start to
slow down.”




Riding Smart

Of course, intelligent transportation
isn’t all about drivers. Transit systems also -
come into play, and pockets of intelligent
transit innovation pop up here and there,
like the Metropolitan Atlanta Rapid Transit
Authority (MARTA) in Georgia. Tonya
Saxon, a transit systems planning analyst
there, knows firsthand how the technology
helps her and her co-workers analyze their
transit network.

MARTA uses an automatic passenger
counting (APC) system, consisting of mul-
tiple sensors inside buses to collect data —
like stop frequency, passenger enter and exit
rates, bicycle rack usage and wheelchair lift
cycles — to analyze what happens during
routes. Then transit management uses ana-
lytics software to assess data for route plan-
ning and adjustments.

“These APC systems collect the rider-
ship data [and] GPS information on the bus

To launch the Mobile
Millennium traffic-
information pilot, UC
Berkeley students
and staffers formed
‘a “tech bar” to assist

route that they are assigned to daily,” Saxon
said. “When those buses return, the data is
transmitted via wireless to a base station in
the garage. And on the back end, the predic-
tive analysis is done through the software to
bring us back the ridership information.”

The data lets personnel see what trips are
productive and determine where to place
or ‘remove stops. They can also generate
custom reports. MARTA still uses manual
data to check against the automated data for
accuracy.

“We have ride checkers
who go out on the bus and
manually count people getting
on and off, and they have a
sheet with the stops and the
trip times for that particular
route,” she said.

RITA’s IntelliDrive project
also pumps funding into
making public transit more
attractive, Field-testing on
many SafeTrip-21 projects is
scheduled to end in August
2010 and some involve public
transportation.

Caltrans is working with
the San Mateo County and
Santa Clara Valley transporta-
tion authorities on a network
traveler transit project in the
Bay Area. In the project, citi-
zens waiting for buses can
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receive information on their smartphones
about bus locations and expected arrival
times.

“Let’s say your bus is arriving in seven
minutes and you're at the bus stop next to
Starbucks and you think, ‘Hey, maybe I have
time to go get a cup of coffee and still catch
my bus.” So there’s an example of a benefit
you get,” said Caltrans’ Larson.

Transportation 2.0

Although research and pilot projects
continue, some leaders think the United
States has work to do before an ITS revolu-
tion takes off.

In 2009, The Washington Post reported
that high-speed rail had emerged as the flag-
ship of President Barack Obama’s transpor-
tation agenda, and that nearly half of the
$48 billion in stimulus funds set aside for
transportation would go to non-highway
projects, but the president’s website doesn’t

mention a broad transportation agenda, The
USDOT specifies in the 2011 budget plan
that RITA will conduct more than $300

eatly adopters in
downloading the

free research-grade

traffic program.

million in research, education and technol-
ogy application, but LaHood’s site doesn’t

mention large-scale ITS activities. It says he
plans to shape the economy of the coming
decades by building new transportation
infrastructure.

The ITIF contends that the U.S. gov-

ernment needs to advance the domestic

ITS agenda and take the lead on the issue.

RITA, Tor example, is allowed o research

but not to deploy. ITIF recommendations
include spending billions more annually on
ITS funding, allowing RITA to implement
systems rather than just study them, and
developing a national ITS by 2014.

Until then, drivers and commuters may
need to live with a patchwork of projects
instead of a national ITS strategy. :

“It’s a mixed bag,” Belcher said. “For the
most part, there are some states and local
governments that do deploy technology
and deploy various stages of technology to
manage traffic in their cities, and they do it
through a combination of technologies.” &




