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The Federal Highway Administration’s (FHWA) international programs focus on
meeting the growing demands of its partners at the Federal, State, and local levels for
access to information on state-of-the-art technology and the best practices used
worldwide. While FIIWA is considered a world leader in highway transportation, the
domestic highway community is interested in 1e advanced technologies being
developed by other countries, as well as innovative organizational and financing
techniques used by FHWA's international counterparts.

The International Technology Scanning Progt n accesses and evaluales foreign
technologies and innovations that could significantly benefit U.S. highway
transportation systems. Access to {oreign innovations is strengthened by U.S.
participation in the technical committees of international highway organizations and
through bilateral technical exchange agreements with selected nations. The program
is undertaken cooperatively with the American Association of State Highway and
Transportation Officials and its Select Comm  ee on International Activities, and the
Transportation Research Board’s National Cooperative Highway Research Program
(Panel 20-36), the private sector, and academia.

FHWA and its partners jointly determine pric ty topic arcas. Tcams of specialists in
the specific areas of expertise being investigated are formed and sent to countries
where significant advances and innovations have been made in technology,
management practices, organizational structure, program delivery, and financing.
Teams usually include Federal and State highway officials, private sector and
industry association representatives, and members of the academic community.

FHWA has organized more than 50 of 1ese reviews and disseminated results
nationwide. Topics have included pavements, bridge construction and maintenance,
contracting, intermodal transport, organizational management, winter road
maintenance, safety, intelligent transportation systems, planning, and policy. Findings
are recommended for follow-up with further research and pilot or demonstration
projecls to verify adaptability to the United States. Information about the scan
findings and results of pilot programs are then disseminated nationally to State and
local highway transportation officials and the private sector for implementation.

This program has resulted in significant improvements and savings in road program
technologies and practices throughout e United States, particularly in the areas of
structures, pavements, safety, and winter road maintenance. Joint research and
technology-sharing projects have also been launched with internation: counterparts,
further conscrving resources and advan g the state of the art.

For a complete list of International Technology Scanning topics, and to order free
copies of the reports, please see pages iii-iv.

Website: www.internat nal.fhwa.dot.gov
Email: international@thwa.dot.gov






Emerging Models for Delivering Transportation Programs and Services
Acquiring Highway Transportation Information from Abroad—Handboock
Acquiring Highway Transportation Infor ation from Abroad—Final Report
International Guide to Highway Transportation Information

Furopean Practices in Transportation Workforce ‘evelopment

All publications are available on the aiternet at
www.international.fhwa.dot.gov
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This report presents the findings of the study team that participate in an
International Technology Scanning Program tour to the countries of Spain, Germany,
sweden, Scotland, and England. The scanning program is a joint effort of the Office of
International Programs of the Federal Highway Administration and the American
Association of { ite Highway and Transportation Officials, in collaboration with the
Transportation esearch Board’s National Cooperative Highway Research Program.
This tour was expressly for the purpose of learning about multimode traveler
information systems and the business practices surrounding them. The timing of the
tour also allowed the study team to examine Kuropean practices that could be applied
in implementing “511” telephone traveler information services -— the three-digit
telephone number designated for traveler information in the United States.

An important goal for the study team was to learn about and identify policies,
programs, technologies, and techniques that may have applications to U.S. experiences
in traveler information services. While there were many opportunities to see various
technologies and methods in place and operating, the scanning tour also offered
insights toward various implementation methods with differing roles and
responsibilities r public agencies and private firms, The scanning tour was also a
wonderful opportur y for policy, programmatic, and implementatio discussions to
take place on a eer-to-peer basis. The study team represented highway and public
transport interests from a cross-section of public agencies and private firms, all
actively involved in the development and deployment of traveler information systems.
The relationships formed and the information exchanged among the host agencies
and the study team members will be important legacies of the scanning tour.

The report presents the scanning tour’s objectives and a description of e locations
that were visited, followed by the study team’s findings organized around seven focus
areas. The report concludes with recommendations and an implementation strategy
for applying some of the information gathered from the host loc ions. Throughout,
the report contains ictures and excerpts from presentations to try  convey the
different strategies and approaches used by the host locations to convey traveler
information. Finally, the report is intended to facilitate further coop -ation between
the United States and the countries visited regarding traveler infor ation services.
All the countries and locations that hosted the study team recogniz  that providing
traveler information was an integral part of sound transportation n nagement. The
host locations are facing many of the same challenges that mernr  ers of the study
team address in implementing and operating traveler information ¢ items. The
business of providing traveler information to improve transportatio network
efficiency, and the various roles of public agencies and private firms, are areas that
offer great opportunities for continued cooperation and information exchange between
the United States and the host locations.

Traveler Information Systems Scanning Tour Chairmen,
Jim Wright, Minnesota DOT
Bob Rupert, FI /A
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There were multiple findings about technology applications:

As observed by previous scan tours, the application of multiple colors and symbols
on dynamic message signs (DMS) appears to improve message transfer and
understanding among commuters. This technology should be researched for short-
term application in the United States. Over and above the use . multicolor
symbols on freewe  DMS, further specific applications are being tested in Munich,
including DMS ) indicate traffic conditions along the ring road and map-type
DMS (o indicate travel time along alternative routes.

As a result of the search for improved and expanded data collection, advanced
detection techniques are pursued and tested at most sites. Exar Hles include
research and testing of technologies and techniques to use vehi s as probes or
the use of video technologies to match vehicles. More work shou be done in the
United States to explore these techniques.

Automated parking information systems were available and operating in every
city visited.

Real-time infor ation delivery mechanisms are used extensively, from input to
modeling for tr 1sportation-planning purposes to transit arrival time
dissemination, 1d other applications.

The delivery of 1-vehicle information is prominent in Europe.

Specific findings applied to international/national consistency issues and standards:

Standards conformance or development was not a major discussion point at any of
the sites. There was an acknowledgment, however, of the need for and use of
standards and of the work of various standards groups.

The consistent use of multiple colors and symbols on DMS appears to unprove
message transfer and understanding among commuters and warrants addressing
in the United States.

Establishing a sustainable traveler information system requires integration of
information. A good example is the integraled auto/transit ATIS in Barcelona.

The data gap perceived in the United States also exists in Europe, and findings of
this scan tour confirmed the need to address this gap.

The following findings, some of which were mentioned carlier, also relate to policy/
institutional/legal aspects:

As can be exper :d, the traveler information policies varied by country, depending

on the government (i.e., form of government - socialist, federal republic, ete.).






The Advanced Traveler Information System (ATIS) Scan Team comprised 11
members. The members were affiliated with:

¢ Federal Highway Administration (FHWA)

*  American Association of State Highway and Transportation Officials (AASHTO)
*  American Public Transportation Association (APTA)

¢ Intelligent Transportation Society of America (ITS America)

*  Minnesota Department of Transportation (DOT)

¢ North Carolina D' T

e Virginia DOT

¢ Ann Arbor Transit (Michigan)

* Phoenix Transit (Arizona)

¢ Kimley-Horn and Associates, Inc,

» PBS&]

3

¢ team identified the following objectives:
* Benefit from European experiences

e Learn new techniques

e Learn how to improve existing methods
* Share lessons learned

Particular topics of interest were:

e  (Customer needs and usage

e Information content

=  Business/cost recovery models

®*  Quality measures

¢ Technology applications

¢ International/natic al consistency issues and standards
=  Policy/institutional/legal aspects

These topics were provided in advance to the host nations as ar Hlhifying questions,
which are included in Appendix A. Appendix B containg biographic sketches of team
members, Appendix C includes team contact information, and Appendix 1) lists
referenced websites.









Madrid is one of 17 regions in Spain. The city of Madrid has a population of 3 million.
The metropolitan ring includes 50 towns and has a population of approximately 5
million. The regional ring includes 179 towns. From the mid-1970s to mid-1980s,
transit use declined because of an increase in cars and decrease in transit quality.

The technieal portion of the visit to Madrid included:
»  Municipality of Madrid
¢ (Consortium Transport Madrid

¢ (General Traffic Authority—Dirccion General de Traffic (DGT)

The Madrid Traffic Control Center (TCC) controls the traffic control system as well as
the high-occupancy vehicle (HOV) lanes. The system makes extensive use of
multicolor dynamic message signs (DMS). Internationally accepted symbols are used.

The signal system includes 1,800 intersections in the city. The center controls 1,000 of
those intersections with a hicrarchical control system using three levels. At the lowest
level, each subecenter controls 20 to 24 intersections.

The first centralized control system was installed in Madrid in 1968. Currently, the
city collaborates with British Transportation Road Research Laboratory in signal
system research. Three control strategies can be used at any time:

* Fixed-time system
e Time of day or traffic-responsive plans
¢ Adaptive control

Another benefit of the syvstem is that it includes a maintenance m 1agement system.
Quality and quantity of detector data are perhaps the most important factors for



successful system operations. Quality control measures include continual system
monitoring for quality, increased quantity through more detect: 3 to reduce the
impact of failed detectors, and the confirmation of conditions w 1 visuals [rom
cameras.

Closed-circuit TVs (CCTVs) are used at 40 critical intersections. The operators at the
control center can take over the signals and manually control them at those
intersections. The control center also has incident management functions. The center
can change control strategies, inform the public, share informa m with commercial
radio stalions, connect Lo TV stations that have connections, an  control DMS and the
Internet, which is often used by fleet operators. The next step would be applying other
means, ¢.g,, wireless application protocol {(WAD) and personalized information.

Madrid typically experiences three diffcrent Lraffic peaks: am, ry, and mini-peaks
before and after lunch because many people go home for an extended lunch. Generally,
radio is considered the most effective communications medium,

Travel times are provided on the M-30 (inner heltway). The M-!  is vperated by the
city, but the infrastructure was installed by DG'T. Loop spacings on the M-30 are 500
m apart; data are collected every minute, and the 3-minute average is used to
caleulate average speeds for the link travel time. On the DMS, travel time is typically
reported to the next three major exits. International symbols are used for congestion
on DMS, because they provide compact representations and can be interpreted by
non-Spanish-speaking persons. Eighty CCTVs are deployed on the M-30.

A

The website can be visited at; www.cities.munimadrid.es/mapatraficovi.asp. The
website was developed as part of a European Union (EU) cities project and presents
volume data on arterials and parking lot status. The center has an operator dedicated
to quality control of the Internet site. Information is galhered through detectors at
entrances and exits combined with manual reports from the lots. Speed maps and
incident reporling also are part of the reporting. Video images will be on the website
within 6 months. TV stations have aecess to all the video. On a normal day, the






Number of Calls

information. Multiple language options are offered, including KEnglish, French, and
Spanish. The information can be viewed at: www.ctm-madrid.es. The size of the text
can be adjusted for the visually impaired. The website has received 178,000 hits since
March 2001. FExtensive quality control 1s done on the itinerary planning systems,
which are updated monthly for transit, but hotels and streets are not updated as
frequently.

The telephone system has a very low usage of about 9,000 requests a month on
average. It 18 nol well advertised, and can be accessed through the “00127 general
information number, which is not just a transportation number.

Next arrival information is being implemented syvstemwide on the platforms and
stops of the subway. The first system indicated how long since the lasl train departed,
whereas the new system shows when the next train arrives. Some buses are equipped
with automatic vehicle location (AVL) and next bus arrival systems. The high
frequency of service reduces the need and the benefits of real-time arrival
information.

The website is advertised on printed information, and a media campaign was
conducted for the launch of the kiosks.

The Dirccion General de Traffic (DGT) 1s part of the Ministry of Interior, which is the
public authority for road safety in Spain. DGT alzo has the authority for licenses and
permits, registrations, and is the interurban traffic operator. The DGT budget is
independent of the government general fund and is about $600 million annually.
About 70 pereent is based on fees, and the remainder is from traffic fines. DGT has
7,800 traffic police officers who cover 325,000 km of roads and 7,400 km of freeways.
The DGT duties include traffic control and signalization, traveler information
distribution, and road safety research and development. Data collection includes
weather, incidents, and cmergencies, and data are shared with other agencies.

A multichannel de rery system is used, which includes Internv it ractive voice
response (IVR), radio, TV, DMS, and the radio data system-traffic message channel

lin thausanasl









DGT has planncd/established eight traffic management centers (TMCs) in Spain {six
are existing). The regional government manages Barcelona’s TMC, but all the others
are managed by DGT. Every TMC of 1e DGT is linked to the local TCC of the cities
where they are located, allowing free access to the images provided by television
cameras and Lo the traffiec managen nt systems prevailing for urban and long
distance traffic in each of them. Operation  these systems and cameras, however, is
reserved for cach individual TMC. The TMCs are responsible for managing the main
trunk roads. Helicopters are widely ed for traffic anagement. DGT currently flies
18 helicopters in all of Spain. Two are used in Madrid during peak times. Four more
are on order. The helicopters have a  recl video feed to the TMC that provides an
extremely high-quality, real-time surveillance tool. DGT owns and staffs the
helicopters, and they are used exclus -cly for traffic information and surveillance.

DGT has 400 CCTV cameras in the ladrid region and 800 CCTV cameras throughout
Spain. In total, 250 CCTVs can be controlled by the Madrid TCC. DGT also manages
the toll motorways. Automated data collection consists mostly of inductive loops, 400
video image detectors (VIDs), and 16 automated incident detection stations. Figure 6
shows helicopter video in the TMC.

In peak periods, the TCC has 32 sta  The DGT and the Dutch Rijkswaterstaat jointly
developed the speed control color-coding re  esentation for the website: while [or free
flow, green for 75 to 95 percent of [rec [low, yellow for 25 to 75 percent of free flow, and
red [or less than 25 percent of free- w speed. Incidents are entered manually by the
local traffic police. The use of the system is part of standard police training. Of about
80,000 DGT police, 8,000 are dedicated to traffic dutics. These traffic officers are
trained by DGT, which promotes consistent reporting of incidents : d accidents.

In addition, DGT operates 5,000 emergency callboxes along a motorway network of
nearly 3,000 miles (4,800 km). Callboxes are installed every 2 km, camncras arc
installed where neceded, and detector stations are located wherever possible «  the
rural roadways.

Barcelona has a population of 1.5 million in an area of 100 sq km. The metropolitan
area has a population of 4.2 million in a 3,200-sq-km area. Six million trips are made
daily in the metropolitan area, 25 percent by private car. Four million trips are made
daily within the city. The modal spht is 36 pereent public transit, 38 percent private
car, and 26 percent pedestrians and icycles.

The technical part of the visit to B: :clona included:
¢ (Catalan Traffic Service (Provincial Department of Transportation}
e Municipality of Barcelona

* Regional Public Transport Authority

The Catalan Traffic Service is responsible for regional and interregional traffic
management and operates the Traffic Information Center (CIVICAT).









The system includes 135 SOS posts for emergency roadside assistance. The increase
in cell phones has led to a decrease in SOS use. The telecommunication system
includes data flows on a 30-km fiber network around the city, as well as the use of
phone lines.

The CIVICAT center includes the Traffic Information Center (CIT) which is a public
entity. The CIT produces traffic programs for TV and radio stations as part of public
service. Traffic images are broadcast on Catalonia regional TV. Three programs are
produced: two weekday programs and one on Sunday evening.

All travceler information is given free to any outlel, but the CIT is - nsidering
charging for information to generate revenue sometime in the future. Internet
information ig provided at: www.gencat.es/transit. Information is delivered via a
WAP service offered by cell phone companies. CIVICAT actually puts the information
in the WAP format for the private partners to disseminate.

The telephone system uses human operators to provide regional information. The
system 18 part of a national system that offers more than just traffic information.
Phone calls are currently at the local rate, and 200,000 calls are received per year. In
the past when ph ¢ calls were 50 cents (US) per call, they received 50,000 calls per
year. The service is outsourced {(operator procured by request for proposal), and the
costs arc now 0.54 Euro per call to the user. Of that total, 0.36 Euro goes Lo the
telephone company and (.18 Euro goes to the system administrator. The amount is
not enough to cover operating costs, however, and requires subsidization. The average
call length is less than 3 minutes. The total cost per call for the service is 1.08 Euros
to provide the content and to deliver it. The subsidy from CIVICAT is (.90 Euro per
call—0.18 is paid by the user as indicated above; 1.08 is paid to the contracted service
operator (per call), and 0.36 goes toward the telecom cost per cach call.

The city controls about 1,000 traffic signals in the municipal area. Barcelona has
three TMCs, Two centers belong to the city. One 1s used for traffic signals and lane
control for the operation of reversible lanes. The police operate the system and decide
what strategy to apply in any given situation. The second TMC was devcloped for the
Olympic Games and controls part of the expressway system. The third center is the
CIVICAT center.

The Barcelona City TMC has the following functions:

e Watching CCTV images before posting to the web
— urban arterials: 55 pan-tilt-zoom CCTVs and 20 fixed CCTVsg
— ring road: 32 CCTVs

* Quality control of travel times

*  Quality control of the spced (LOS) map

* Controlling and opening controlled access areas












CCTV images are ade available on TV. Regional TV and Barcelona TV broadcast the
CCTV images. The TMC can turn off the broadcast images if they are considered
inappropriate for broadcast.

Variable message signs (VMS) are used on the freeway and in urban areas. Twenty-
three signs are installed on the ring road, and there are 21 smaller signs in urban
areas.

The Internet site for traveler information is available at www.ben.esfinfotransit
and forms part of the City of Barcelona web portal. The city public information office
oversees the portal development. Data are provided by each responsible city agency
(i.e., the department of transportation [DOT] is responsible for traffic information).
The websile usage per week 1s 9,932 user sesslons or 37,388 pages visited. The
average session duration is 8.37 minutes. No marketing or advertising is done for the
site, Use of the site is growing, Users are mostly young people, Thi sday is the
highest use day, and 8:00 pM is the highest use time.

The portal’s transportation information includes public transport, traffic, parking,
walking, and biking. Currently, the data are independently provided. There are plans
to integrate the data. The information is presented as follows:

e “Walking"™—gives travel times by foot, customizable by user type (old, young, etc.)
¢  “Transit™—gives origin and destination; site tells you how to go

+ “Traffic™—gives information on roadwork and other closures. The data are updated
daily by checking city permits for information.
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Traveler information data is collected through public transit operators (rail, buses,
and Metro) who communicate service information (service disruptions or “normality”)
every 5 minutes to the Information Center (TRANSMET). The Inl mation Center
(created in 1998) transmits information via radio broadcast or to « 1er media by
telephone. Real news items are service disruptions or major delays. About 95 percent
of the time there are no major news items. Traveler information is requested by
telephone by the media. Each station can call in every 2 hours. The information goes
on TV teletext, which is currently more ubiguitous than the Internet. ATM does not
operate a telephone service. Some companies have real-time information in shelters.
In less than 1 year, the interurban busses will have buses with global positioning
system (GPS) providing real-time travel information, The ATM doecs not publish
schedules; public and private operators publish their own schedules. The service
frequency is 12 buses per hour in urban areas and 4 per hour in other areas. On the
Metro, there are { :-minute headways in the peak hours (15 trains per hour) and 7%%-
minute headways in the off-peak hours.

The technical part of the visit to Munich included:
o  (City of Munich

* MOBINET Project

¢ Munich Traftic Control Center

¢  Motorway Control Center (VRZ)

* Traffic Information System—BayernInfo

The city and region follow a cooperative transportation management approach. The
City of Munich is the capital of Bavaria. The City District Administration, which
includes transportation, has 2,500 employees. The city has 45,000 employecs. The
Road Traffic Division (Division IV) is responsible for traflic lights, local traffic control,
traffic management, and driver registration. Munich has a 1.2 million population in
an area of 370 sq km. In the outer ring highway, there are 2.4 million people in the
region of 5,500 sq km. There are 2,200 km of roads in the city, while the region
comprises 3,800 km of roads.

Public transport is well developed, with 79 km of underground and 100 km above-
ground fast trains in the city. Each weekday, 500,000 people use public transportation.
Another 580 km of rail is available outside the city. There are 21 million passengers
using the “new” airport every year. The modal split (1997) is 22 percent pedestrian
trips, 13 percent bicycle, 24 percent public transport, and 41 percent automobile.

Various ITS benefits have been identified. DMS are used to tell motorists what is
happening up ahead and to provide parking information (park-and-ride) when the
sign is not used for traffic management.





















ramp metering, adaptive signal control, ring information, actual traffic conditions,
and congestion on a DMS, with red light-emitting diodes (ILEDs} indicating
“congestion” information on a ring road from the motorist’s entrance point onto the
ring road. The spacing of the information is based on detector availability, so the
motorist will get the information before entering the ring road. Research is conducted
on the provision of travel times on a microscopic level versus the existing model.
Information will be synchronized with other elements of MOBINET.

BMW has been involved in most of the major projects in Europe, i.e., Prometheus,
DRIVE, ABASCO, etc. For RDS-TMC, BMW’s navigation units use icons instead of
text to provide information to drivers. Messages are generated by acquiring data from
the traffic information center and other sources. The data are then forwarded to the
message processing center at the Bavarian Regional Center and then to the German
Automobile Association for transmission to the car. The RDS-TMC timeline started in
1989 an uses standards (CEN TC 78, WG 4,7; [SO TC 204) as well as the EN
standard for location eoding and message format and contents (Alert C, Alert Plus).

BMW also has a beacon warning system along motorways (including Munich) that
lights red beacons along the road when there is an incident ahead {warning). BMW
also is investing in dynamic routing and expects a revenuc stream from this venture.
The lobby of the BMW complex has an RDS-TMC terminal that is used extensively by
employees as they leave the buildi 3, demonstrating a workplace application for
travel information.

The technical part of the visit to Berlin included:
* (German Transport Ministry

¢ (City of Berlin

¢ VMZ Berlin

A representative from the German Transport Ministry stated: “Germany may have a
different view of the federal government’s role in ATIS than the USA.” The Germans
think they are less directly involved in the development of systems.

The scan team discussed four issues:

* Roles of the federal government and private sector

e DELFI—Continuous Germany-wide electronic timetable system
* Telematics applications in public transport

s RDS-TMC



Traffic, including the East German expansion, has grown 50 percent since 1990. A
further 60 to 64 percent increase is expected by 2015. The growth cannot be handled
solely by traditional infrastructure alone, and telematics is considered a key
component. For that reason, the Transport Ministry created a Telematics Division in
1995. It is trying to manage expectations on telematics benefits. /£  intermodal,
interlinked network is the goal. The Ministry believes in strong public-private
coordination.

In 1995, the Transport Minister convened a high-level roundtable to focus on:

* The federal role on telematics services that are of national/regional importance
* Interoperable standards

* An expansive role of the private sector

* The notion that the federal government sets policies and initi: ves, but the
private sector leads

The Ministry’s Telematics Division budget is much smaller than the telematics
budget in the Un :d States The concept is that the public sector will provide data for
telematics. A joint public-private partnership has evolved to manage the program. The
roundtable meets one to two times per year. Last year’s meeting to discuss the impact
of e-commerce on traffic volumes was attended by 30 participants. The government
provides directives, guidelines, and model contracts. For example, the following
guidelines dictate how to develop a navigation system:

¢ [t cannot require both hands to operate

¢ [t should not distract the driver

* It can only provide information the driver really needs
* It cannot disrupt other vehicle functions

The government typically establishes performance-based guidelines. To date it has
only had to adjust one legislative act (a slight change in the data protection act).
Cooperation between the federal and state governments is considered very important.
One aspect of such cooperation is a uniform automatic emergency call system, which
is believed to be able to prevent 1,000 casualties per year.

Greater than 1,700 km of the German freeway system are under the Freeway
Management System (stretch control n cases of traffic congestio alternative
routes are recommended to drivers). More than 850 km of the freeways are under
VMS control (active control). The Ministry will continue to support small/medium
companies in transport telematics. The Galileo satellite location system is an area of
strong interest within the Telematics Division. National resources are administered
by states for infrastructure investment. With regard to standards, states follow the
industry standards process, and they do not want to impose detail  regulations on
telematics technology. The federal government has influence on the National Road
Network Plan but does not have the funding to influence the states.






Total project funding is $1.5 million. Funding is provided to assist states/operators to
adapt their sysicms to the standard interface. The interface is freely available to EU
and other service providers. A few years ago, transit operations shifted from federal
responsibility to a regional responsibility. The Ministry annually provides $7.5 to $8
billion to states for transit. DELFI will use an Internet backbone. Deutsche Bahn will
host the meta-data server and will likely take a lead operating/leadership role in the
system.

The scan team attended a presentation about the status of telem: ¢s in public mass
transit in Germany. The VDV is an Association of Transport Operators like the APTA.
The organization has 550 operators as members and is responsible for 94 percent of
the passenger volume in Germany. VDV has 8.9 billion users per year. Fifteen percent
of the public uses transit. A survey showed that 17 percent of those surveyed claim
they do not use public transporiation because they do not have in rmation about it.
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Traveler information is considered part of transit service standards. The type of
dissemination methods currently used are print media, customer center/mobility
centers, shops at stations or malls, mobile phones, WAP, SMS, a few transit providers
(Dresden has real-time information available), and call centers.

The information available is traveler information, complaint man: ement, and ticket
1 Y
sales for the German railway.

The trend is to move to providing 24-hour information. In Berlin, Berlin Transport
provides one central telephone system for public transport in Berlin, The telephone
number is “19449.” This number also 1s used in other cities. It is a 24/7 service where
the caller is forwarded only once. All calls are answered within 20 seconds. Eighty
percent of callers will receive their requested information immedi: :ly. The service
receives 3,000 calls per day (1 million calls annually). The call center has 39 call
slations and 120 staff. Operating costs are $5 million annually. The cost per call is
$7.50, although some private call centers operate at $3 per call (Li  hansa is $5 per
call).



In terms of electronic media, CD-ROMs are available for purchase, and information is
available on the Internet at www.bahn.de and www.bus-und-bahn.de. People are
accessing web information at the rate of 200,000 hits per day. Approximately 1,000
tickets are sold per day via the Internet. Kiosks will be installed where the operator
website can be accessed for free an other websites may be accessed for a fee.

Surveys 1dicated that customers want the following information:
¢ 80 percent want route planning.

¢ 10 percent want maps.

* 5 percent want fares.

e 2 percent want news (roadworks).

s 2 percent need service.

¢ 1 percent want leisure information.

At stops, the static information is provided, but real-time information is new and
growing. In-vehicle information includes next-stop/connection information that is
provided visually and in audio. Television broadecasting is coming to the underground
and it has advertising possibilities, but no sound will be allowed. It will mainly be for
entertainment, information, and advertisements. Transport operators will have to pay
for their advertisements on these screens. The ultimate goal is a self-sustaining
service.

When consumer satisfaction surveys were conducted, they showed a slight
improvement in customer satisfaction with Berlin Transport, from 3.2 in 1999 to 3.1
in 2000 (1 = excellent, 5 = poor). The emphasis was placed on better data, not
necessarily on better delivery. With regard to traveler information, the satisfaction
rating was 74 percent. There was a perception of a lack of staff to answer questions,
i.e., the human element was lacking.

Qua vy Circle

We observed several trends: the Internet is reducing print media and CD-ROM sales,
and customers like next-stop info: 1ation and prefer intermodal information. Traveler
inform: on is considered a core product of a good transit service.






was decided that new strategies such as mobility management are needed to keep up
with demand.

The VMZ Berlin project, led by Siemens AG and Daimler Chrysler, is the development
of mobility management in Berlin. The goal 1s to make a profit from selling traffic
data.

The city as definite goals regardis  traffic/transportation management. These goals
include:

s Reducing traffic on the road network by shifting private demand to public
transportation.

* Offering additional capacity to carriers and visitors.
¢+ Ensuring accessibility to citizens.
* Prioritizing public transportation on the road network.

As a result, Berlin entered into a 1(-year public-private partnership with the Daimler
Chrysler/Siemens-led consortium to provide new detection devices, a state-of-the-art
TMC, and value-added user services called “The Berlin Model.” Development started
in November 2000, and the system will be operational in 2003. The partnership is
similar to some of the experiences explored in the United States. To be successful, the
system must be able to integrate both “hard” and “soft” measures. The city defined
hard measures to be controlled by the public sector and soft measures to be controlled
by the private sector.

Hard measures include bus lanes, bike lanes, access control, and parking restrictions.
Only public authorities can implement hard measures. Soft measures include traveler
information and new user services and require coordinated information exchange.
They do not need to be performed by public authorities and, in fact, can be better
administered by the private sector on the condition that it can make a profit.






city would prefer that the TMC be a solely private operation {i.e., with private money),
but this was not realistic, so the public-private partnership was created. The TMC will
install new equipment that will be maintained by VMZ, which will cover all
maintenance costs. Data quality is specifically addressed in the contract. The TMC
will provide on-line itinerary/trip planning and traffic forecasting to the users. The
overall result of VMZ (TMC) and the TCC combined will be to influence demand and
provide sustainable traffic management. Public transport partnerships are still being
developed.

The con 1act contains no profit- or revenue-sharing provisions. The city would prefer
that VMZ put profits into new user services or system enhancements. VMZ must
provide the TCC with free data and information and make sure that the TMC is state
of the art. Afler 10 years, if the contract is not renewed, VMZ must turn over a
“modern” TMC to the City of Berlin. The VMZ is deploying detection devices where
there are none—mainly on arterials and not on the motorways. The VMZ must
provide information from the motorway and public transport systems as well. The
request for proposals and subsequent contract focused on functional specifications
and quality of data, not on technical specifications.

The contract term is 10 years; if it were longer, the technology changes would be too
numecrous. The term couldn’t be shorter because the real operating time 1s 7.5 years.

The TMC will help to achieve the political goal of increasing public transport
ridership.

The procurement process started with a request for information, to which eight
interested parties responded. This was followed by a request for proposals, and four
teams submitted proposals. Two consortiums were then shortlisted for negotiations.
The business model is based on business-to-business (B2B) generated revenues.

Private-sector organizational control of VMZ is held by Daimler Chrysler AG Services
(51 percent) and Siemens AG (49 percent). VMZ hopes that the main public transport
company in Berlin will become a sharcholder at the end of 2001. The VMZ is
primarily deploying infrared detectors on arterials. From the financial model, the
expected operating costs are higher than the capital costs (60 million Deutsch marks
over 10 years versus 30 million Deutsch marks  capital). The VMZ believes it will
cooperate and eventually share data/information with other cities and states,
Currently, VMZ has agrecements with one other city and the adjacent motorways.

The system will be set up 6 months earlier than the agreed-upon date. Internet
services started in July 2000, and the full system should be operational in 2002.

The contract has a two-phase deployment. Phases 1 and 2 comprise 500 km of roads.
There may be a Phase 3 to extend the network, but it i1s not in the current contract.

The VMZ in Europe is known as “The Berlin Model”—others may decide to copy it.
According to this model, the government has to give some responsibility to the private
scctor. An option considered in Col me is for the public sector to become a
shareholder in the operating company.









The contractual services include:

* Colleclive services—free service (1.e., where parking facilities are)

* B2B—chargeable services; customizable premium services

¢ B2C--chargcable services for individuals; customizable premium services
e Services for Berlin state authorities

* Services for Berlin State Traffic Control Center (VKRZ)

* Services for public transport operators

The Internet serv e is available at www.vmzberlin.de, and the service is free.
Customers arc anonymous and make their own interpretation of the information
available. Only pretrip information is available. Origin-destination routing is
available by choosing either car or public transport, and then one receives directions
and a map. The results are travel time based on historic patterns and police reports.
In the future, travel time will also consider information collected by VMZ detectors.
Intermodal routing will soon be available. This capability will enable comparisons of
transit versus car travel times. VMZ will he adding airport arrival and parking
information. Revenue will be through “upsell” services to consumers and sponsors on
the website. Two types of web cams are used.

Future developments include:

s Dec. 2001—dynamic parking information

¢ Dec. 2001—intermodal routing

o Nov. 2002—SMS/WAP service; can be a push service
e  Dec. 2002—dynamic information on public transport

VMZ will create a standard interface where necessary and wi  make its data feeds
available. Currently, it is using XML, SOAP protocol interfaces on data collection and
data feeds.

With regard to intcllectual property, the City of Berlin can use the data collected and
gystem provided by VMZ in Berlin. Daimler Chrysler and Siemens can sell the data
and market the system elsewhere. The city financed the syste and it will receive the
system, including software, hardware, etc., at the end of the contract (10 years). The
city does not have any interest in marketing the system.

The system is organized into three phases: design, deployment, and operations. The
framework to design the system is the task of VMZ, because the city wants to receive
the correct/desired services and results—it did not want to focus on technical
specifications.

The technical part of the visit to Stockholm included:

» Swedish National Road Administration (SNRA)



* Trafik Stockholm
¢ SO0S Alarm
» Gothenburg Traffic and Public Transport Authority

Originally, the SNRA was located in Stockholm for 140 years until it moved 200 km
away to help stimulate employment away from Stockholm. Eighty percent of the
population in Sweden lives in the south.

The SNRA has {ive major tasks:
¢ Road management of state roads.

* Con: ‘uction and maintenance, as a separate profit center (in full competition
with private enterprises).

¢ Official services—providing and supporting the legal framework for the road
network (licensing, ete.).

* Sectoral responsibility—cooperating with and coordinating the work of relevant
parties and promoting developments in the road transport system (ITS is part of
this task).

¢ (Con acted works—carrying out road planning and design, construction,
operation, and maintenance as contracted by the SNRA and others.

ITS plays a major role in network operations. The focus is on traffic information in
winter conditions. Congestion is nc the major focus. Traffic information is the
backbone of the I'TS. Road weather data are provided every half hour at 700 stations.
The data include dew point, air temperature, precipitation amount, wind conditions,
and road surface temperature. The system also provides support for winter
maintenance. SNRA is responsible for supplying information for the Internet and
other contractors. There are 670 weather stations.

Other ITS programs are the Common Traffic Information System, which works
toward a common platform to integrate the data services; and OPTIS, which is a
program to provide an optimized traffic information system in cooperation with
automakers and the private sector. The SNRA is also involved with EU projects,
including Prometheus and DRIVE 123. The general experience has been that
implementation is more difficult than the research and development effort. There is a
national plan for ITS, and the Swedes are now establishing links with authorities for
traffic information. The intelligent car 1d road system will be a public-private
initiative with SAAB and Volvo.

The SNRA operates on both federal and state levels in seven regions. The next level of
government is the municipalities. Transit is organized on the county level (in 20
counties).



Each region has its own programs because of the need to cooperate with the citics.
The population in Stockholm grows by 20,000 people per year (1 percent growth
annually). Road traffic, however, is increasing at a rate of 3 to 4 percent per year,
adding to the current congestion problems. It is estimated that rush-hour traffic will
increase by 25 percent by 2010.

Most of the comn ting is into the city center. Forty-five percent of all jobs in the
region are in central Stockholm. The roads with the highest traffic volume are
Essingeleden (average daily traffic [ADT] 130,000) and the Central Bridge (ADT
120,000). During the rush hour, public transportation accounts for 70 to 75 percent of
all trips. During the off-peak hours, public transportation accounts for about 50
percent of trips. Growth in traffic in Stockholm is growing faster than in the rest of
the country. Traffic in the city center has remained stable because of increased use of
public transportation and bicycles.

Another reason to deploy ITS was the “Southern Link (ring road}.” A tunnel was the

only option. The cost was $700,000,000 for a 5-km tunnel. The state paid 75 percent

and Stockholm p: 125 percent. The tunnel is connected to the street system. Because

of the need for more comprehensive and advanced systems to manage traffic and

incidents and the objective of uniting information about all the roads in the area, a

new TMC was bu . It is a joint project between the SNRA and the City of Stockholm
called Trafik Stockholm.
Once it is fully operational,
the plan is to connect other
municipalities to Trafik
Stockholm.

ITS improves as a function
of knowledge and time,
Traveler information is
considered a essential
component to enable
efficient traffic
management.

Traffic operations require

coordination among all

players. An agreement was
developed among SNRA, the City of Stockholm, and transport agencies that strives
for optimal use of 1e whole transportation system. A traveler’s journey should be
seamless. The plan is to provide multimodal information for “smart” journeys that
includes pretrip information as well as information en route. The SNRA is currently
trying to find some service providers to customize information.

The SNRA website can be visited at www.trafiken.nu. The wehsite receives about
1,000 hits per day. The aim is to describe traffic in greater Stockholm with still
pictures on different modes and to present conditions for mult 1odal travel. It
provides information on traffic disruptions; traffic advisories (CCTV, travel times,






Operators communicate with roadside assistance dispatch and monitor the cameras
and detectors. They have road assistance cars as well as motorcycles to maneuver
easily through congcestion, and they provide gasoline to stranded motorists. Staff are
from both SNRA and the city. During rush hours, the patrols go 20 km in each
direction out of the city.

The signal system is still in the City of Stockholm, but will eventually be in the TMC
as soon as all communications are in place. The operators receive 2 months of training
and further on-the-job training and have to work for at least a year with another
operator before they are permitted to work alone on a shift.

The website at www.trafiken.nu is based on information in the database computer
system and was designed by the SNRA and the city to provide automated
information. A consultant created and operates the site.

The system will help to increase mobility, increase traffic capacity, reduce the number
of accidents, and reduce environmental impacts. Areas of activity include traffic
monitoring, data collection and processing, traffic information, traffic management
and control, management of road assistance, and surveillance of technical systems.

The traffic monitoring and data collection is performed in partnership with the police,
SOS Alarm, rescue services, public transport, commercial traffic operators, radio
stations (traffic advisories), City of Stockholm, and the SNRA. The system uses
surveillance cameras, road weather information system, sophisticated signal systems,
and motorway control systems. All data are processed at the TMC and are
coordinated, quality-assured, and adapted to different target groups. Data are then
sent to traffic advisory radio and the VMS. There is no sharing of camera images.

The road assistance team is on call to help out with minor breakdowns and thereby
reduce the number of traffic disruptions. The team is run jointly by the SNRA, police,
and the city. The vehicles are fully equipped and also have GPS monitoring and
cameras on board.









RDS-TMC provides up-to-the-minute information about accidents, roadworks, and
congestion. The information is provided in the user’s own language. The service is free
and available throughout Europe. Many types of receivers arc available on the
market. More information 18 available at www.tmeforum.com and www.vv.se/tme.

The navigation system with RDS-TMC allows drivers to:
¢  Know where they arc.

* (et notice of road ahead.

¢ Learn about incidents that might affect them.

* Determine alternate routes.

¢ Calculate a new route {(coming next vear).

* Dc oad information.

SNRA registers the information and is responsible for the RDS-TMC message coding.
Eighty-five percent of Gothenberg TMC messages arce dynamic. Providing map
updates once per vear is difficult.

DAB is considered a short-term solution. It has a large bandwidih and is a
broadcasting one-way prolocol.

Curreni trends in Sweden are that the customers want information everywhere all
the time through PDAs, auto PCs, ete. In Sweden, GSM will soon have 100 percent
coverage, WAP is growing fasi, and all phones will have it in 3 vears. PDA sales are
booming. RDS-TMC will be an option for navigation systems in automobiles.
Manufacturers want to have intin te consumer relations, and the intelligent car will
allow all manufacturers to have their own services. The touring clubs are also very
active.

SOS Alarm is a “company” that was setl up and funded by the Swedish government
(50 percent), Swedish Association of Local Authorities (fire service, 25 percent), and
the Swedish Federatio of County Councils (ambulance service, 25 percent). About
half of the center’s business is pul ¢ service (fire, rescue, and ambulance) while the
remaining 5{ percent is for commercial services {commercial/residential alarms, fire
alarms, telephone messaging serv 3s, technical alarms).

The centers received 16 million alarm calls in 2000. Many calls arc not for
emergencies (it includes both “112  :alls and automatic alarms), and 50 to H5 percent
of the callers should not have dial " “112.” SOS Alarm has run marketing campaigns
to reduce the number of nonemergency calls, but the effort has not been successful.
The most common offenders aren nin  : 25- to 35-year-old age bracket with cell
phones who call the number by accident he center thinks Sweden has a higher
percentage of “junk” calls than anywhere else in Europe.















Authority—now controls the Gothenburg system. This authority has the
responsibility to market the WAD service, but has not yet begun doing so.

A pager service was tested, but did not work because the private company wanted to
create proprietary -avel time and routing forecasts, which would have been different
than any other forecast created by the transit authority, and that outcome was
deemed unacceptable,

The technical parl of the visit to Glasgow included:
e Seottish Executive
¢ Strathclyde Passenger Transport Executive

s« (City of Glasgow

The Scottish Executive is the US. equivalent of a State DOT. The Scottish Executive
receives funding from the UK. government that includes some earmarks.

For public transport, Traveline is being expanded to Transport Direct for individual
information and travel planning services. The nationwide number “0870 608 2608” for
Traveline provides information for making local and national journcys. The Scottish
Executive funds and operates the call center. Funding is also contributed by transport
operators. Transport Direct will be available on the Internet, in kiosks, and on digital
television. Purchase of tickets will be available on-line and is funded by DTLR.


















¢ Vchicle speed, length, gap
»  Potential for advanced analysis

* Deller diagnostics in case of site failure

The technical part of the visit to Newcastle included:
* (Great North Eastern Railway (GNER) Telecentre
¢ National Rail Enquiry Services (NRES)

® Travel Shop

¢ Ryton Rural Exchange

*  Transpod

* Traveline

GGNER is one of the 25 private train companies operating passcenger services in Great
Britain under franchise o the Strategic Rail Authority. It runs between London,
Leeds, York, Newcastle, Edinburgh, and Aberdeen. This center is the GNER phone
center for the purchase of railway passes and trip planning information throughout
Great Britain. Two call center managers oversee more than 20 employees. The center
sells tickets for all 25 railroad companies serving Great Britain. Times of operations
are from 7:00 ay until 10:00 pm daily. The railroad ridership has shown growth of 15 to
20 percent this year. The GNER receives a 9 percent commissic  on ticket sales.
Eighty percent of all calls are answered within 20 seconds, and the cenler experiences
a b percent abandon rate. There are 20 phone lines available. Employee training
consists of 3 weeks of classroom training and 1 week of actual on-the-job training
followed by another 3 wecks in the clagsroom. Sales represent: ves must be familiar
with 80 different rail fares. The call center is independent from the rail operations.

NRES is a rail timetable and lares enquiry service provided jointly by the passenger
train companies. The NRES call center answers up to 200,000 calls daily, provided
under contract to specialist call center operators. The Newcastle location, which is
owned and managed by British Telecom, has two major call centers and two smaller
ones. More than 500 staff are employed at the Newcastle location and 1,700 are
employed nationwide. The center operates 16 hours per day, 365 days per year. The
Newcastle location won the latest “mystery shopper” competition and scored 98
percent. This score indicates an emphasis on high customer service and high-quality
service. Employees receive a 3-week training course. Railroad timetable information
1s available electronically. Printed timetables are available in ¢ e of computer system
failure. All railway fares are available. Ticket purchase requests are transferred to
individual train operator call centers such as the GNER center,












In 2000 the Labor Government announced a 10-year plan “Transport 2010,” which
was a platform o take a radical look at transport policy. The result was an integrated
transport policy that states that: “In an integrated transport system, information is
crucial.” It supports the idea thal the physical elements of the system need to be
planned as soon as feasible and that transport must be integrated with other aspects.
Trends were not necessarily considered while developing these policies. The focus is
on shifting demand to public transport. The concepts have resulted in the Traveline
service. Recent political developments led the Deputy Prime Minister to announce a
Transporl Direcl initiative, The title Transport Direct is based on the National Health
Services’ hotline NHS Direct.

The vision for Transport Direct is to provide an all-embracing, multimodal, planning,
ticketing, and alerting multichannel travel information service that is  tegrated in
the future with a smart card for ticketing.

The vision is to provide travel planning for all modes, integrated travel booking, and
actually running a real-lime information systein based on sound historical
information.

The government role in Transport Direct is to harness stakeho  ers, sct the pace and
direction in terms of targets and audits of the targets, provide standards support, and
offer facilitation. More information can be found at: www.dtlr.gov.uk/itwp/
transdirect/travinfo/index.htm.

Transport Direct established several target areas:
¢ Leadership/engagement

» Research

* Standards, codes, guidance

* Data management framework

¢ Real-time information

e Traveline

® Traveler information highway

* Monitoring and assessment

* Program management

¢ Financial management

Following are other ongoing DTLR activities:

* A contractor is preparing a standards needs assessment and a report was due in
September 2001,



¢ A transit website best practices guide has heen prepared by Southampton
University and is available on the Inlernet.

* A data management framework that includes data ownership will be completed by
January 2002,

¢ A Real-Time Information Group is developing a strategy on real-time transit.
Draft requirement specifications have been produced. A communications study
will establish how best to undertake real-time communications with buses. Some
bus operators see a business case for capturing data, but not for transmitting in
real time, The Automaobile Association (AA) Route planner is the most  ular
personal vehicle routing websile in England. Traveline can be found on the web at
www.traveline.co.uk. Another existing booking site is www.thetrainline.com,
where one can trade off price versus journey time.

The Highways Agency manages the equivalent of the US. National Highway System.
It includes 2,000 miles of motorways and 4,500 miles of trunk roads. Historically, the
Highways Agency was responsible for tactical conirol and safety of the highway
system. Now the Highways Agency is moving toward strategic control, with an
emphasis on efficiency, LOS, and real-time information. The key government policy is:
“Make better use of the roads we have.” In the United Kingdom the police operate the
motorways. I'TS infrastructure has 2come a standard for all new projects. Several
pilot projects are under way. For example, the M25 Motorway has enfi :eablc,
variahle speed limits. The benefits are more than a 5 percent reduction in accidents,
small reductions in journey times, small increases in throughput, and increased
customer satisfaction leading to reduced stress. Ramp metering is bei 1 tested on the
M27/M3 at six pilot sites, and the benefits assessment is under way. / active traffic
management progr n is being tested on the M4 in Birmingham on a )-km section of
freeway. Detectors are installed ¢ ry 50 m with a VMS every 500 m. Ramp meters
are used, and dynamic use of the shoulder is allowed. I"'ull CCTV coverage is provided.

The strategic management philosophy is to encourage “new driver information
services,” bul there is agreement that infrastructure is still needed, hence the TCC
project.

The motorways are fully cabled (copper and/or fiber). That is not the case for trunk
roads. Commercial :lecommunication services are expanding.

The TCC procurement process tor 3.5 years, with 12 to 18 months being used to
develop the business case/model. The Highways Agency had to demonstrate that this
approach ig more efficient than public-sector operations. The project was advertised
throughout Europe for expressions of interest, followed by a consull  n exercise
with the private sector and intere: :d parties. Then there was a two-stage tender
process with detailed level of interest (about cight submittals were received). A
shortlist of four was invited to submit detailed proposals, which res1  d in two final
hidders. The best proposal was selected {or final negotiations and al . and final




offer. Risk asscssment of proposals was a key part of the evaluation process, and both
final bids were of good quality.

The TCC project will enhance existing Highways Agency infrastructure. The
contractor is developing independent systems and networks and is considering
cellular communications to the detectors. A single control center will be built in the
central region. The system will only cover England, but it will coordinate with the
systems in Scotland and Wales.

The estimated types of congestion on trunk roads are:
* 65 percent recurring

» 25 percent as a result of incidents

¢ 10 percent as a result of roadworks

DTLR/Higbhways Agency have selected a contractor on the hasis of performance
requirements to design, huild, operate, maintain, and transfer. The contract did not
have functional specifications, but rather requirements. It is a J-year contract worth
160 million pounds, and a team called “Traffic Information Services” consisting of
Scrco and Halerow Fox and several subconsultants was selected. The contract
requires the center to be operational by 2003 and to continue operations until 2011.
Commercial services revenues are capped. Below the cap, the contractor retains 100
percent of the revenuc; above the cap, the revenue is split 50/50 between the
contractor and government.

The Travel Information Highway is the method of sharing roadway data between
agencies and service providers. [t serves as a national data exchange and can be
visited on the Internet at www.tih.org.uk. A demonstrator was built by the
Highways Agency, and the TCC is being tasked to support its development. The TCC
must use it, but will not own it. The Highways Agency is currently con: lering a video
information highway. Twenty of 32 police control centers have a CCTV  stem. The
main considerations arce lechnology, data ownership, privacy, security, and acceptable
policies.

The Highways Agency participates in the implementation of several European
projecta. The Centrico project is providing data exchange among northern European
countrics. Streetwise is the British Isles version of Centrico. Trident is  project that
researches how to extend road-based data exchange into public transport.

RDS-TMC is available in the United Kingdom. The cost of a receiver ranges bhelween
%500 and %3,000. A demonstration project of TMC was conduct  in the United
Kingdom. The project was led by a consortium comprising DTLR, the Highways
Apeney, AA and Royal Automobile Club (RAC), C&MT, Oscar Faber Consultants, and
the EU—which funded 50 percent of the project.






Deployment of navigation systems 18 growing rapidly in Kurope, More than 1 million
units were sold in 2000. TrafficMaster delivers information on a 3-minute cycle. The
detection system initially consisted of infrared detectors 2 to 3 m apart using a GSM
connection to transmit speed and delay time. The second-generation data collection
equipment includes license plate readers that read the center four characters and use
infrared at night. GSM is still used for communications. In the United Kingdom,
about 60 percent infrared and about 40 percent license plate readers are deploved.
The next generation of deployment will look at advanced floati 1 car data and will be
geared for lower-class roads.

In other parts of Europe, TrafficMaster installs a “black box” in the vehicle. It is called
“advanced” because it does exception reporting, not periodic reporting, which saves
communication costs. The Waypoint travel times are programn d into the in-vehicle
black box and it compares travel times along links with preprogrammed “normal
times.” The reduclion in communication costs is significant, but il 1s the most
expensive way of collecting data. TrafficMaster is planning to deploy 50,000 units in
Italy by mid-2002. The approach is used somewhat in Germany. The best applications
for probe vehicles are long-distance trucking and regional/local fleets. TrafficMaster
bundles the service with its {leel management system and barters simple fleet
management for probe data.

TrafficMaster coverage includes the following:

¢ In the United Kingdom, TrafficMaster has 7,500 miles of coverage, including all
motorways and 95 percent of all trunk roads using 7,500 sensors th  provide
real-time and forecasted data. Short-range beacons are installed on every other
site using low-power transmitters (433 MHz) with a 1-mile range to provide local
traffic information.

* In Germany, TrafficMaster has just launched on 9,000 km of autobahn or 90
percent of the autobahn. There are infrared sensors every 2 to 3 km, supplemented
by advanced tloaling car data and additional loop information in ce: tn arcas.

¢ In France, TrafficMaster has a 20 percent stake in Mediamobile. Ot r
sharcholders are Renault, France :lecom, and the toll road operator Cofiroute.
Government-owned loop data on the ring road around Paris is also used in the
system. The system will be expanded in 2002,

¢ In Ttaly TrafficMaster is in a joint venture with Fiat. The focus is on floating car
data collection. Deployment will initially be in northern Ttaly. Negotiations are
under way with road operators for right-of-way access, and -~ e plan is to go live by
the end of 2002.

® The ultimate goal is a pan-European network. The initial targets are the homes of
aute manufacturers. The widescale deployments will eventually result in an
economy of scale in Europe. Plans for the United States include the acquisition of
Telelrac Fleet management. Teletrac operates in 11 cities and will provide the
base for U1.S. operations.












Two findings were noted under customer needs and usage:

The importance of providing journey time to the traveler is widely recognized, and
there is a good understanding of the value of this information to the customer. The
value of journey time information was found to be high.

With regard to “511,” no other national three-digit number was used; however,
considerable data points were provided at several sites for call differentiation,
duration, costs, impact of charging, etc.

Three findings were noted under information content:

Automated parking information systems were available and operated in every city
visited. Parking information systems are considered part of the traveler
information environment and not as additional services.

Short-term traveler information prediction [or both transit and traffic are being
pursued in several areas. “Next bus” and “next train” arrival information is
available on systems. Short-term traffic condition forecasting is an 1 T research
project, and some cities have developed their own algorithms based on current
conditions using a 5-year archive.

Significant emphasis is put on collecting and providing quality data as the
loundation of a sound traveler information system. Sweden has developed specific
data quality documentation to improve the data collection process. The data gap
perceived in the United States also exists in Europe, and the need to address the
gap was confirmed by the findings of this scan tour.

Several chservations were noted about business/cost recovery models for traveler
information systems:

The state departments of transportation provide guidance on national policies on
traveler information. National traveler information databases are generally being
pursued and are under development.

Several business models were of interest. Spain and Glasgow use a strong, public-
sector model. Berlin and the UK. Highway Agency's TCC and Munich are
following strong public-private partnership models. Sweden allows for private-
sector opportunities within its traveler information framework.

Establishing a sustainable traveler information system requires integration of
information. Multimodal and multiagency cooperation are critical for successful
deployment of ATTS.






Specific findings applied to international/national consistency issues and standards:

Standards conformance or development was not a major discussion point at any of
the sites. There was an acknowledgment, however, of the need for and use of
standards and of the work of various standards groups.

The consistent use of multiple colors and symbols on dynamic signs appears to
improve message transfer and understanding among commulers and warrants
addressing in the United States.

Establishing a sustainable traveler information system requires integration of
information. A good example is the integrated auto/transit ATIS in Barcelona.

The data gap perceived in the United States also exists in Europe, and findings of
this scan tour confirmed the need to address this gap.

The following findings, some of which were mentioned earlier, also relate to policy/
institutional/legal aspects:

As can be expected, the traveler information policies varied by country, depending
on the government (i.e., form of government--socialisi, federal republic, etc.).

National policies on traveler information exist as a model where the state
department of transportation will provide guidance. A top-down approach is
followed. National traveler information databases are generally being pursued
and are under development.

Establishing a sustainable traveler information system requires integration of
information. A good example is the integrated auto/transit ATIS in Barcelona.

The data gap also exists in Europe, and the scan tour findings confirm the need to
address this gap.



The panel offers the following initial recommendations:

The concept of “infostructure” ; supported and reinforced by the scan team
findings. Give infostructure greater priority and expand it locally to include
historic, real-time, and predictive algorithms and data collection.

Apply additional resources to close the data gap and improve the qu: ty of
traveler information.

Incorporate the principle of traveler information into agency and corporate
mission(s).

Emphasize the institutionalization of traveler information within trans) rtation
management systems and organizations.

Continue to pursue deployment of a national traveler information database that is
comprehensive, multimodal, and ¢ stainable.

Monitor the deployment and progress of ongoing European projects.

Increase the delivery of travel/ji rney time information systems. Deployment
might need to be phased depending on research and technologies. n eve tto
discuss methods Lo gather data supporting travel/journey times s wld be
arranged within 1 year.




A short-term implementation strategy is described below:

Arrange an international conference on journey data and data collection
techniques at the ITS World Congress in Chicago in October 2002. Estimated cost
is $20,000.00.

Establish a national transit timetable and schedule. Establish a steering
committee for a future forum on national timetable and schedule information. The
forum could be arranged possibly in cooperation {co-funding) with the 1-95
Corridor Coalition or at the APTA meeting in July 2002, APTA might take the lead
in steering commitice matlers. Tentative cost estimate for 8 ering committee
activities is $20,000.00.

Invite three European experts to the “5117 deployment launch in Phoenix, Arizona,
in March 2002. Estimated cost is $15,000.00.

Investigate the U.S. adoption of international symbols; initiate a pilot
implementation and National Cooperative Highway Research Program/Transit
Cooperative Research Program research.

Investigate signage techniques, including innovative technology, colors, and
symbols through research, pilot projects, new or revised star  ards, and inclusion
in the Manual on Uniform Traffic Control Devices.

Establish standards for quality and performance of travel it rrmation systems.

Regional architectures development processes should explicitly address
multimodal, integrated ATIS, and standards.






B-2. How do you provide access to motorist or emergency assistance in addition to
traveler information?

B-3. What gaps have you identified in your data collection for traffic management and
traveler information? What content is considered basic, “core” information for your
systems? What information is considered optional? How do you expect this to change
over time?

C-1. Please describe the traveler information business models/partnering that you use
(e.g., fully private, public/private, fee-based, advertising, exclusive arrangements,
ete.)? Which models have worked better than others? Does this vary depending on
mode? How have agencies worked together to share development or operating costs?

C-2. How 1s your traveler information service marketed? How much is budgeted for
marketing?

D-1. What formal (or established) evaluation techniques or procedures do you use on
your traveler information system? Which apply to the quality of data collection? What
tolerances does your agency have for faulty and/or missing data?

D-2. Is information available 24 hours a day, 7 days a week, and is it time stamped?
What specifications do you have related to updating of information and system
coverage (e.g., how frequently is transit information updated, which roa are
instrumented, ete.)?

E-1. What technologies do you use for gathering information about highways, traffic
flow, transit, etc.? Please discuss the types of technology deployed and the frequency,
spacing, etc., of the equipment. How do you plan to fill the gaps in your system
coverage (for traffic, transit, ete.)?

E-2. What approach and technologies do you use to combine, or “fuse” the data? What
technologies do you use to exchange information with other partners or other
providers?

E-3. How do you provide traveler information to consumers or other agencies? How
are dynarmic message signs used for traveler information purposes? What percentage
or number of users accesses your service via Internet versus the telephone? How does
telematics and the use of personal wireless devices impact your system? How much
does market acceptance for certain consumer electronics dictate what services that
you provide?

E-4. How many telephone traveler information calls do you receive and what is the
capacity of your system to handle the calls? What percentage of calls comes from
landline and from cellular phones? Do you offer different tiers of services through the
phone (i.e., basic, additional for fee}? What type of telephone interface do you provide



and what is the average length of the call? How does your system use voice
recognition techniques?

F-1. What technical standards does your stem use? What regional, national, or
international standardized messages does your system use?

F-2. Is vour service available across country borders? How do you provide for multiple
language capabilities? What other consistency issues are yet to be ad “-essed,
nationally or internationally?

F-3. What specific user interface guidelines did you develop for your traveler
information system? How are the messa; 1 for telephone information constructed and
are these shared directly with other media such as the Internet?

G-1. What issues related to privacy of yo - customers have you encountered?

G-2. What issucs or requirements do you have related to conveying traveler
information to 10se with disabilities?

(G-3. What customer liability issucs have su encountered? What about safety
concerns of conveying traveler informatic , for example, driver distr: :ion from using
in-vehicle devices or cellular pho s toa 2ss travel information?
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