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How Did a National Architecture Develop?

The primary need for the National The Secretary [of Transportation] shall. ..
Architecture development program was identified  promote compatibility among intelligent [irans-
in the Intermodal Surface Transportation portation] technologies implemented throughout
Efficiency Act of 1991 (ISTEA), the law that for-  the States.

malized the ITS program:

The emerging ITS community, through the
intelligent Transportation Socioty of
America, recommended that the U.S.DOT
sponsor development of a National Architecture.
The Department decided to tap the expertise of
industry to competitively develop a master plan
for ITS evolution that would fulfill this charter.

The flow of ideas that generated the Architecture as it now stands went something like this:

Public discussion of
what [T8 can do for its
users, | and how nuich
the 15 program should

Architecture: A user-driven effor
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Some Architecture Terms and Definitions
This is a basic set of ‘vocabulary’ used to describe the Architecture.

Users, Sensors, and Signals. There are
about 55 classes of ITS ‘external entities’ as identi-
fied by the architecture—these comprise a range
of people (travelers, operators, managers, plan-
ners), organizations (DMV’s, emergency response,
toll authorities, freight depots) and things (sensors,
signals, and vehicle mechanical systems) that
exchange carefully defined information with those
systems we collectively call TTS.”

Subsystems.The next step the architecture
takes is to divide up ITS into 19 separate
Physical Subsystems. These are things that we
think of as being logically independent entities:
for instance, personal vehicles, traffic and transit
and emergency management centers, various
roadside devices, etc. The advantage of making
these divisions is that the functions of ITS can be
distributed systematically, and information can
be shared between subsystems to take advantage
of synergies (e.g., busses can gather information
about roadways that’s useful to traffic manage-
ment centers and others).

6

Interfaces. Connections, or Interfaces between
subsystems can be described after it’s clear what
each subsystem does, and what information it
needs from the other subsystems. The architec-
ture produced interface specifications that deter-
mine the nature of communications links needed
between subsystems. ..which gives the technical
community the data they need to gradually
develop meaningful standards for these intercon-

nections (which we’ll discuss later).

Equipment Packages. The concept of
Equipment Packages puts a little bit of ‘flesh’ on
the architecture. In order to envision how ITS
might develop (and how much it might cost a
user), the architecture developers identified a
bunch of ‘things’ that someone could actually
buy to make ITS happen; these are called equip-
ment packages at the unit level (e.g., transit on-
board fare collection system; in-vehicle two-way
communications system; an information kiosk;

at-home information access system; etc.)

.

ﬁegggwﬁgm‘ At § ﬁi& ea wq&

a&ﬁ:gsﬁé 8 %ﬁ E& the *mi Q% Sys-
teny’) in [TS. Ever increasing availability of
commumications, together with fast, cheap,

 and small computing technology, have com-

bined to create an unprecedented opportunity

mﬁg%qgﬁag%%g
advocated by the Architecture include:

= Wide Area mw“ﬁ&%ﬁiéwé as your

| %w%&%ﬁ@%ﬁ%

- §§ Area Two-Way Wireless—allows
 more x&x@a&a interactive services

 over, for example, a cellular phone link.

_ » Dedicated Short xx:% Comm—
~ suchasthe emerging wireless vehicle
 ‘“tagy’ for toll collection

= ﬁam:&?g&%% Comm-—which
- will %:ﬁ%w g_v in avoiding collisions
§& §m§a§ vehicle control

 u Wireline Comm-—regular ‘phone line’

stuff: phone, fax, modem, video, and
high speed data networks
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What Does the Architecture Tell Us?

and foremost, the architecture is a teol, or—as we've

_ satl—a framework, for the people who will be designing and build-

%% the systems that will deliver ITS services to YOU, the user. For
%58, designers can find guidance on how much and what kind of
‘information needs to be produced by a traffic management center,
and what other systems it needs to be shared with.

The Architecture doesn’t prescribe any technologies, designs, or
policies; it provides the framework. It gives each ITS center, or sys-
tem, or information device an understanding of how it should relate
to the rest of ITS.

cture documents prioritize the key ITS market

int bring the greatest benefits early on, and recommends
yments: things that make sense to do NOW due to techno-
titutional opportunity, high potential benefits, market

demand, or pre-existence of required standards.

 The architecture leaves maximum room for and strongly

- private sector participation in ITS. Functions are broken
mw» ,Hrmﬁ there is maximum opportunity for private sector
ment in providing ITS services—especially in the role of an

Fmgg.ﬁ_os Service Provider, or ISP.

\»tﬁhgm-on-e.d proposes implementation scenarios

G

?@n&ﬁm@ia over time; ® develop education and training pro-
grams for the local ITS implementor; @ provide ‘handbook’-type
guidance for ITS design and procurement; and ® emphasize evalua-

tion of systems to determine actual benefits derived from nvestments.
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What Happens Next?
The development of the National ITS Architecture is only a
first step toward the vision of a fully integrated, intelligent transportation

system covering the nation.

USDOT intends to provide as much help as possible to the transporta-

tion community over the next few years, to ensure that the general concepts

and technical information generated during development of the national

architecture are adopted and put into practice.

For example, preliminary guidance has been produced on how to use
the architecture to achieve integration of the Intelligent Transportation

Infrastructure components. Other information to follow may include:

» Suggestions for applying the architecture, for ISPs

who wish to provide ITS services
= Suggestions for public agencies involved in IS procurements

= Tips on introducing architectural considerations

in the transportation planning process

u Architecture tools for system designers

In addition, USDOT will continue to work with ITS America, its members,

and state chapters to educate, assist local implementation efforts, and
encourage public-private partnerships.
10

If you want to know more about the architecture itself, you can
read the program documents for all the raw data, supporting assumptions,
and analysis that the program has generated. These represent the formal
establishment of the architecture—that is, the product that the govern-
ment sponsored. It reflects a combination of good data, fact-of-life
considerations, best-guess assumptions, and consensus input from the
thousands of stakeholders who have been consulted over the past three
years, in over 50 public forums.

However, these alone are far from enough to help the country realize
the benefits of the architecture.

It will take time until a critical mass of transportation decision mak-
ers and practitioners have a good feel and a common understanding of
key aspects of the architecture. . .that is, the architecture will take some
time to be mainstreamed into the regular and established trans-

portation planning and procurement processes.
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For more information about the architec-

ture program—and how the architecture

will continue to keep the vision for deploy-

ment of 'TS—please contact:

n U.S. Departmeni of Transportation
Joint Program Office for Intelligent
Transporfation Systems
400 Seventh Street SW (HIVEH-1)
Washington, DC 20590
202.366.9530
202.306.3302 fax

http:/www.its.dot.gov

w TS America
400 Virginia Avenue SW
Suite 800
Washington, DC 20024-2730
202.484.4847
202.484.3483 fax

hitp://www.itsa.org

Publication No. FHWA-JPO-96-012
HVH-1/4-26{10MJQE
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