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SECTION 1. INTRODUCTION

The information contained in this report was collected by personnel at the Volpe
National Transportation Systems Center (Volpe) and the Oak Ridge National
Laboratory and SAIC during the Summer and Fall of 2002. This Advanced
Public Transportation Systems (APTS) deployment tracking survey was
conducted over the Internet, to the extent possible, for Year 2002. Previous
surveys were conducted by mail, facsimile, or over the telephone.

Most agencies were able to complete the survey online. Agencies that did not
have Internet access or who did not feel comfortable filling out the survey online
submitted surveys by mail or by facsimile. The survey method and instrument
was developed by the Oak Ridge National Laboratory/SAIC team (Oak Ridge) as
part of a larger ITS deployment tracking effort.

As in the year 2000 survey, Oak Ridge collected APTS deployment data for
jurisdictions containing 50,000 persons or more within the 78 largest metropolitan
areas of the United States. Volpe collected data on APTS deployments in the
remainder of the United States. Since the transit deployment questions for the
18 APTS elements tracked by this survey were identical for both the largest and
smaller metropolitan areas, nationwide deployment statistics are available for the
first time for all APTS systems.

Agencies surveyed consisted primarily of those that report information to the
National Transit Database Program. A total of 593 agencies completed surveys
in 2002. Oak Ridge received survey responses from 243 agencies. Volpe
received survey responses from 350 agencies. It is recognized that this
represents perhaps only about half of the transit operations that exist in the U.S.,
particularly in jurisdictions outside of the 78 largest metropolitan areas.

The data contained in the report tables are only as accurate as the information
provided by the agency contacts and have not been verified by Volpe.
Responding agencies with no existing or planned APTS systems are not listed in
the report tables.
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SECTION 2. SUMMARY OF APTS DEPLOYMENTS

Summary statistics for deployment of 18 APTS elements are shown in this
Section. (See Appendix A for definitions of these elements as used in this
report.) Figure 2-1 displays the number of responding transit agencies with
operational and planned (i.e., expected to be operational by 2005) deployments
of the 18 APTS elements.

Figure 2-1. Current and Planned Deployments
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The 2002 survey found that the most widely deployed APTS element was
Automated Transit Information (445 agencies). Advanced Communications (267
agencies) was next. The least widely deployed APTS element was Vehicle
Probes (13 agencies). No other element was currently deployed by fewer than
36 agencies nor by more than 168 agencies. The APTS element with the
greatest number of planned deployments was Automatic Vehicle Location (172
agencies). The APTS element with the least number of planned deployments
was Vehicle Probes (28 agencies). The remaining elements were planned by no
fewer than 45 agencies nor by more than 149 agencies. When combining
operational and planned deployments, the number of agencies varied from a low
of 41 for Vehicle Probes to a high of 495 for Automated Transit Information.

More than half of the agencies had operational or planned Automated Transit
Information, Advanced Communications, Advanced Operations Software, and
Automatic Vehicle Location systems. Except for Vehicle Probes, all other APTS
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elements were being operated or planned by at least 19% of all agencies
surveyed.

Where pertinent and available, the summary tables also contain the number of
agency deployments by specific technologies as well as the number of service
types these agencies operate with APTS systems or technologies. Table 2-1, for
example, shows that 348 transit agencies operate, or are planning to operate, 97
trunked, 90 digital, and 161 trunked and digital communications systems. Table
2-3 reveals that 300 transit agencies operate, or are planning to operate, 499
service types employing Automatic Vehicle Location. Figures 2-2 through 2-10
show graphically the number of APTS systems deployed or planned

as revealed in the 1995, 1998, 2000, and 2002 surveys. (See Appendix B for the
actual numbers in each of the years.) Data from prior years were collected for
only nine of the 18 APTS elements for the entire U.S. Percentage increases
between survey periods where these same data were obtained are also shown in
tables in this Section.

The Section 2 table statistics showing the number of agency deployments are
presented in three columns. The first column contains the data collected by the
Oak Ridge team on the existing or planned APTS deployments in jurisdictions
containing 50,000 persons or more within the 78 largest metropolitan areas of the
U. S. The second column contains the data collected by the Volpe National
Transportation Systems Center (Volpe) on the existing or planned APTS
deployments in the remainder of the U.S. The third column contains the sum of
the Oak Ridge and Volpe data.

The operational and planned status numbers in Section 2 tables will sum to the
transit agency total. However, the breakdowns by service type or location often
exceed the transit agency total because of the number of agencies with a
technology installed on more than one mode. If an agency is operating an APTS
technology but is upgrading to a more advanced technology in the same
category (e.g., from trunked only to trunked and digital communications) it was
counted only once and counted as operational. If an agency is operating a
technology in more than one service type (e.g., fixed route buses and demand
responsive service), it was counted as one agency, but with multiple service

types.

Summaries by APTS element are as follows.
Advanced Communications

Advanced Communications encompasses digital and trunked radio systems as
opposed to analog and regular (non-trunked) systems.

Table 2-1 contains the 2002 deployment survey results. Figure 2-2 and Table 2-
2 show the survey to survey period changes in deployments.
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Table 2-1. Advanced Communications

78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 142 206 348
Status
Operational 99 168 267
Planned 43 38 81
Technology
Trunked Only 41 56 97
Digital Only 44 46 90
Trunked and Digital 57 104 161
Figure 2-2. Advanced Communications Systems
300
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& 150 1 —&— Planned
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YEAR
Table 2-2. Percent Change in Advanced Communications
1995-1998 1998-2000 2000-2002 1995-2002
Operational 141% 64% 17% 360%
Planned 268% 16% -14% 268%
Total 176% 46% 8% 335%
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Advanced Communications ranked 2" of the APTS elements in both the total
number of agencies with operational systems (45% of agencies) and in the total
number of agencies with operational plus planned systems (59% of agencies) in
the 2002 survey. Comparing deployments inside and outside the 78 largest
metropolitan areas reveals 41% of the agencies in the 78 largest metropolitan
areas versus 48% of agencies in the rest of the U.S. reporting operational
Advanced Communications systems. When planned systems are added, these
percentages increase to 58% and 59% respectively.

Figure 2-2 shows a substantial number of Advanced Communications systems
already deployed or planned. Consequently, the percent change in agencies
with operational and especially with planned systems dropped off from 2000 to
2002. Nevertheless, Table 2-2 shows an increase from 1995 to 2002 of well over
300% for operational and operational plus planned systems.

Automatic Vehicle Location

Automatic Vehicle Location (AVL) is the determination of a vehicle's position
using technologies such as Global Positioning System (GPS), Signposts,
Ground-Based Radio, or Dead-Reckoning. Previous surveys revealed that GPS
is the overwhelming method of choice for new installations. Even some agencies
that had installed other methods are upgrading to GPS.

Table 2-3 contains the 2002 deployment survey results. Figure 2-3 and Table 2-
4 show the survey to survey period changes in deployments.

Table 2-3. Automatic Vehicle Location
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 144 156 300
Status
Operational 82 46 128
Planned 62 110 172
Service Type Totals 243 256 499
FR 122 126 248
HR 5 0 5
LR 16 3 19
DR 87 121 208
CR 9 1 10
FB 4 5 9
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AVL ranked 7" of the 18 APTS elements in total number of agencies with
operational systems (22% of agencies) and 3" in total number of agencies with
operational plus planned systems (51% of agencies) in 2002. Comparing
deployments inside and outside the 78 largest metropolitan areas reveals 34% of
the agencies in the 78 largest metropolitan areas versus 13% of agencies in the
rest of the U.S. reporting operational AVL systems. When planned systems are
added, these percentages increase to 59% and 45% respectively. The AVL
element had the largest number of planned systems of any of the APTS

elements, almost two-thirds of these outside of the 78 largest metropolitan areas.

Figure 2-3. Automatic Vehicle Location Systems
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Table 2-4. Percent Change in Automatic Vehicle Location
1995-1998 1998-2000 2000-2002 1995-2002
Operational 177% 44% 45% 482%
Planned 56% 42% 21% 169%
Total 87% 43% 30% 249%

Figure 2-3 shows fairly steady growth in the number of agencies with operational
and planned AVL systems from 1995 to 2002. Table 2-4 reveals a large
percentage increase in operational systems over the 1995-2002 period, due in
large part to the fact that that there were few systems operational in 1995.
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Vehicle Probes

A Vehicle Probe is an AVL-equipped vehicle that is used to provide information
for the calculation of travel times and speeds on roadway facilities.

Table 2-5 contains the 2002 deployment survey results. Figure 2-4 shows the
survey to survey changes from 2000 to 2002, the only years for which Vehicle
Probe data was collected for the entire U.S.

Table 2-5. Vehicle Probes
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 21 20 41
Status
Operational 8 5 13
Planned 13 15 28
Location
Freeway Only 0 3 3
Arterial Only 8 8 16
Freeway & Arterial 13 9 22
Figure 2-4. Vehicle Probe Systems
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Only a few Vehicle Probe systems have been deployed or are planned. Vehicle
Probes ranked last of the 18 APTS elements in both the total number of agencies
with operational systems (2% of agencies) and in the total number of agencies
with operational plus planned systems (7% of agencies) in the 2002 survey.

Only 8 agencies (3% of agencies) in the 78 largest metropolitan areas and 5
agencies (< 2% of agencies) in the rest of the U.S. reporting operational Vehicle
Probe systems. When planned systems are added, these percentages increase
to 9% and 6% respectively.

Just over half of the operational or planned Vehicle Probe systems are intended
to collect travel condition information on both freeways and arterials.
Automatic Passenger Counters

Automatic Passenger Counters (APCs) are devices that count passengers as
they enter and exit the transit vehicle or system. The most prevalent counting

technology is infrared beams.

Table 2-6 contains the 2002 deployment survey results. Figure 2-5 and Table 2-
7 show the survey to survey period changes in deployments.

Table 2-6. Automatic Passenger Counters
78 Largest Remainder of the | United States
Metropolitan Areas United States Total
Transit Agency Totals 96 88 184
Status
Operational 43 17 60
Planned 53 71 124
Service Type Totals 123 117 240
FR 93 83 176
HR 0 0 0
LR 12 2 14
DR 15 27 42
CR 3 1 4
FB 0 4 4

APCs ranked tied for 13" of the APTS elements in total number of agencies with
operational systems (10% of agencies) and 12" in the total number of agencies
with operational plus planned systems (31% of agencies) according to responses
to the 2002 survey. The comparison between deployments inside and outside
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the 78 largest metropolitan areas showed 18% of the agencies in the 78 largest
metropolitan areas and 5% of the agencies in the rest of the U.S. reporting
operational APC systems in 2002. When planned systems are added, these
percentages increase to 40% and 25% respectively.

Figure 2-5. Automatic Passenger Counter Systems
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Table 2-7. Percent Change in Automatic Passenger Counters

1995-1998 1998-2000 2000-2002 1995-2002

Operational 118% 38% 82% 445%
Planned 43% 147% 68% 490%
Total 69% 98% 72% 475%

Figure 2-5 shows a larger increase in the number of agencies planning APC
systems between 1998 and 2002 than those with operational systems. Table 2-7
reveals an increase in agencies in both operating and planning categories of
more than 400% over the 1995-2002 period, due principally to the small number
of systems operational or planned in 1995.

Mobile Data Terminals

Mobile Data Terminals (MDTs) are wireless devices that can send and receive
information over a wireless data network. MDTSs typically have a small screen
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that displays messages sent by the dispatch center and a series of buttons that
can be pushed to send preset messages to the dispatch center.

Table 2-8 contains the 2002 deployment survey results, the first year for which
MDT data was collected.

Table 2-8. Mobile Data Terminals
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 106 128 234
Status
Operational 58 42 100
Planned 48 86 134
Service Type Totals 198 198
FR 79 87 166
HR 1 0 1
LR 7 3 10
DR 71 103 174
CR 2 1 3
FB 1 4 5

MDTs ranked 9™ of the APTS elements in total number of agencies with
operational systems (17% of agencies) and 7" in the total number of agencies
with operational plus planned systems (40% of agencies) in 2002. The
comparison between deployments inside and outside the 78 largest metropolitan
areas showed 24% of the agencies in the 78 largest metropolitan areas and 12%
of the agencies in the rest of the U.S. reporting operational APC systems. When
planned systems are added, these percentages increase to 44% and 37%
respectively.

Vehicle Component Monitoring

Vehicle Component Monitoring is the remote collection, in real time, of vehicle
conditions such as engine temperature, oil pressure, tire pressure, etc.

Table 2-9 shows the 2000 deployment survey results. Figure 2-6 and Table 2-10
show the survey to survey period changes in deployments.

Vehicle Component Monitoring ranked 11" of the APTS elements both in the
total number of agencies with operational systems (13% of agencies) and in the
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total number of agencies with operational plus planned systems (34% of
agencies) according to responses to the 2002 survey. Comparing deployments
inside and outside the 78 largest metropolitan areas reveals 19% of the agencies
in the 78 largest metropolitan areas versus 9% of agencies in the rest of the U.S.
reporting operational Vehicle Component Monitoring systems. When planned
systems are added, these percentages increase to 40% and 29% respectively.

Table 2-9. Vehicle Component Monitoring
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 96 103 199
Status
Operational 47 32 79
Planned 49 71 120
Service Type Totals 149 167 316
FR 84 90 174
DR 47 70 117
LR 6 2 8
HR 5 0 5
CR 4 1 5
FB 3 4 7
Figure 2-6. Vehicle Component Monitoring Systems
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Table 2-10. Percent Change in Vehicle Component Monitoring
1995-1998 1998-2000 2000-2002 1995-2002
Operational 160% 254% 72% 1480%
Planned 29% 119% 76% 400%
Total 52% 159% 75% 586%

Figure 2-6 shows fairly even growth in both operational and planned Vehicle
Component Monitoring systems from 1998 to 2002. Table 2-10 reveals a
substantial increase in agencies planning Vehicle Component Monitoring
systems, but a huge increase in operational deployments over the 1995-2002
period, primarily due to the small number of systems operational or planned in
the early years.

Automated Operations Software

Automated Operations Software encompasses computer programs that collect,
process, and/or analyze real-time operational information in ways that will assist
transit agencies in providing improved service or in reducing service cost.

The agency responses to the 2002 survey question regarding Automated
Operations Software are inconsistent with results from the 2000 survey. Based
upon the premise that the more recent information submitted online would be
more reliable than previous survey information obtained over the telephone, the
number of operational systems were clearly overstated for 2000. Consequently,
the 2002 responses were used to recompute the 2000 summary statistics in
instances in which agencies claimed to have had Automated Operations
Software in 2000 but who now indicate they either do not have Automated
Operations Software or will have it by 2005. On that basis, the year to year
comparison appears reasonable.

Table 2-11 shows the 2002 deployment survey results. Figure 2-7 and Table 2-
12 show the survey to survey deployment changes, as adjusted.

Automated Operations Software ranked 6™ of the APTS elements in the total
number of agencies with operational systems (24% of agencies) and 4™ in the
total number of agencies with operational plus planned systems (52% of
agencies) in 2002. Comparing deployments inside and outside the 78 largest
metropolitan areas reveals 37% of the agencies in the 78 largest metropolitan
areas versus 16% of agencies in the rest of the U.S. reporting operational
Automated Operations Software systems. When planned systems are added,
these percentages increase to 63% and 45% respectively.
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Table 2-11. Automated Operations Software

78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 137 148 285
Status
Operational 80 52 132
Planned 57 96 153
Service Type Totals 231 233 464
FR 112 102 214
HR 5 0 5
LR 15 2 17
DR 93 125 218
CR 5 0 5
FB 1 4 5
Figure 2-7. Automated Operations Software
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Figure 2-7 shows similar growth in both operational and planned Automated
Operations Software systems from 1998 to 2000. The rate of growth declined
between 2000 and 2002, possibly because most of the agencies that want
Automated Operations Software have already installed it or are in the process of



doing so. Table 2-12 reveals a large increase in agencies operating Automated

Operations Software systems from 1995 to 2002, about twice the percentage
increase in operational plus planned systems. The number of agencies with

AVL/Computer Assisted Dispatching systems account for a large percentage of

Automated Operations Software system existing and planned deployments.

Table 2-12. Percent Change in Automated Operations Software
1995-1998 1998-2000 2000-2002 1995-2002
Operational 82% 148% 33% 500%
Planned 6% 121% 23% 189%
Total 28% 132% 28% 280%

Automated Transit Information

Automated Transit Information as defined for this report is any method of
disseminating to the public, without human involvement, a minimum of route,
schedule, and fare information for fixed route service and service area, service
hours, and fare information for demand responsive service. Some agencies also
provide trip planning, and/or real-time schedule adherence or arrival information
by automated means. Distribution methods can include automated telephone
(including 511 systems) and cellular phone, Internet Web Site, television, pagers,
personal digital assistants, kiosks, e-mail, personal computer communications,
automated announcements and variable message signs inside and outside
transit vehicles, and monitors at stops or stations. These have been arranged as
pre-trip, wayside, and in-vehicle systems for presentation purposes in the tables
in Sections 3 and 4.

Table 2-13 shows the 2002 deployment survey results. Figure 2-8 and Table 2-
14 show the survey to survey deployment changes.

Automated Transit Information ranks 1% of the APTS elements both in terms of
the total number of agencies with operational systems (75% of agencies) and in
the total number of agencies with operational plus planned systems (84% of
agencies) according to responses to the 2002 survey. Comparing deployments
inside and outside the 78 largest metropolitan areas reveals 72% of the agencies
in the 78 largest metropolitan areas versus 77% of agencies in the rest of the
U.S. reporting operational Automated Transit Information systems. When
planned systems are added, these percentages increase to 77% and 88%
respectively.
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Table 2-13. Automated Transit Information

78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 186 309 495
Status
Operational 174 271 445
Planned 12 38 50
Service Type Totals 171 425 596
FR 90 254 344
HR 12 0 12
LR 19 2 21
DR 36 158 194
CR 10 2 12
FB 4 9 13
Location
Pre-Trip 186 309 495
Wayside 136 163 299
In-Vehicle 120 137 257
Figure 2-8. Automated Transit Information Systems
500
450 -
400 -
o 350 1
% 300 ~ —&— Operational
5 2504 —&— Planned
o 200
< 150 -
100 A
50 -
0 . . . .
1994 1996 1998 2000 2002 2004
YEAR

2-14




Table 2-14. Percent Change in Automated Transit Information

1995-1998 1998-2000 2000-2002 1995-2002
Operational 85% 227% 53% 827%
Planned 67% -36% 4% 11%
Total 76% 107% 46% 432%

Figure 2-8 shows fairly steady growth in the number of agencies with installed
Automated Transit Information systems from 1998 to 2002 while the number of
planned systems declined. The decline in planned systems is due to the high
number of agencies that already provide Automated Transit Information. Most of
those that do not provide Automated Transit Information are very small agencies.
Analysis of the survey responses shows that Internet Web pages account for a
large portion of the Automated Transit Information available. Table 2-14 shows
the disparity between the very large increase in operational systems and the low
level of planned systems.

Multi-Modal Traveler Information

Multi-Modal Traveler Information is information presented to the public via a
distribution medium which also includes information on other transit agencies'
services or other transportation modes.

Table 2-15 shows the 2002 deployment survey results. Multi-Modal Traveler
Information deployments were only tracked outside of the 78 largest metropolitan
areas in 2000, so nationwide comparisons with previous years are not possible.

Table 2-15. Multi-Modal Traveler Information
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 71 68 139
Status
Operational 26 16 42
Planned 45 52 97
Mode
Transit only 29 21 50
Highway only 7 8 15
Transit & Highway 25 39 64
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Multi-Modal Traveler Information ranks 16" of the APTS elements in terms of the
total number of agencies with operational systems (7% of agencies) and 14" in
the total number of agencies with operational plus planned systems (23% of
agencies) in 2002. Comparing deployments inside and outside the 78 largest
metropolitan areas reveals 11% of the agencies in the 78 largest metropolitan
areas versus 5% of agencies in the rest of the U.S. reporting operational Multi-
Modal Traveler Information systems. When planned systems are added, these
percentages increase to 29% and 19% respectively.

The number of agencies reporting operational or planned Multi-Modal Traveler
Information systems increased by 66% (from 41 to 68 agencies) outside of the 78
largest U.S. metropolitan areas from 2000 to 2002.

Electronic Fare Payment

Electronic Fare Payment (EFP) consists of payment schemes by which riders
pay for trips through a monthly pass, by having the fare for trips deducted from a
stored value magnetic stripe or smart card, or by a credit card.

Table 2-16 shows the 2002 deployment survey results. Figure 2-9 and Table 2-
17 show the survey to survey deployment changes.

Table 2-16. Electronic Fare Payment
78 Largest Remainder of the United States
Metropolitan Areas United States Total

Transit Agency Totals 132 136 268
Status

Operational 75 64 139

Planned 57 72 129
Technology

Magnetic Stripe 49 66 115

Smart Card 29 34 63
[Mag Stripe & Smart Card) 54 36 90
Service Type Totals 207 203 410

FR 121 127 248

HR 11 0 11

LR 16 2 18

DR 49 69 118

CR 8 1 9

FB 2 4 6
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Figure 2-9. Electronic Fare Payment Systems
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Table 2-17. Percent Change in Electronic Fare Payment
1995-1998 1998-2000 2000-2002 1995-2002
Operational 91% 133% 42% 532%
Planned 58% 13% 68% 200%
Total 69% 59% 53% 312%

EFP ranks 5™ of the APTS elements both in terms of the total number of
agencies with operational systems (24% of agencies) and in the total number of
agencies with operational plus planned systems (45% of agencies) in 2002.
Comparing deployments inside and outside the 78 largest metropolitan areas
reveals 31% of the agencies in the 78 largest metropolitan areas versus 18% of
agencies in the rest of the U.S. reporting operational EFP systems. When
planned systems are added, these percentages increase to 54% and 39%
respectively.

As was the case for several other APTS elements, there was fairly steady growth
in agencies operating EFP systems between 1998 and 2002. The growth in
agencies planning EFP systems matched the operational growth between 2000
and 2002 after dropping off between 1998 and 2000. The increase in operational
deployments from 1995 to 2002 was well over 500%, again due to the low
number deployed in 1995.

2-17



Multi-Carrier Fare Integration

Multi-Carrier Fare Integration consists of two or more transit agencies on which
the same electronic payment media can be used to pay fares.

Table 2-18 shows the 2002 deployment survey results. Multi-Modal Traveler
Information deployments were only tracked outside of the 78 largest metropolitan
areas in 2000, so nationwide comparisons with previous years are not possible.

Table 2-18. Multi-Carrier Fare Integration
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 74 41 115
Status
Operational 43 17 60
Planned 31 24 55

Multi-Carrier Fare Integration ranked tied for 13" of the APTS elements in terms
of the total number of agencies with operational systems (10% of agencies) and
17" in the total number of agencies with operational plus planned systems (19%
of agencies) according to responses to the 2002 survey. Comparing
deployments inside and outside the 78 largest metropolitan areas reveals 18% of
the agencies in the 78 largest metropolitan areas versus 5% of agencies in the
rest of the U.S. reporting operational Multi-Carrier Fare Integration systems.
When planned systems are added, these percentages increase to 31% and 12%
respectively.

The number of agencies reporting operational or planned Multi-Carrier Fare
Integration increased by 78% (from 23 to 41 agencies) outside of the 78 largest
U.S. metropolitan areas from 2000 to 2002.

Mobility Manager

Transit agencies that handle the travel requests or the dispatching of vehicles for
multiple agencies (e.g., social service agencies, Health and Human Service
agencies, other transit agencies, etc.) are considered Mobility Managers.

Table 2-19 shows the 2002 deployment survey results. Mobility Manager

deployments were only tracked outside of the 78 largest metropolitan areas in
2000, so nationwide comparisons with previous years are not possible.
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Table 2-19. Mobility Manager
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 74 142 216
Status
Operational 35 80 115
Planned 43 62 105

Mobility Manager ranks 8" of the APTS elements in terms of the total number of
agencies with operational systems (19% of agencies) and 9" in the total number
of agencies with operational plus planned systems (37% of agencies) according
to responses to the 2002 survey. Comparing deployments inside and outside the
78 largest metropolitan areas reveals 14% of the agencies in the 78 largest
metropolitan areas versus 23% of agencies in the rest of the U.S. reporting
operational Multi-Carrier Fare Integration systems. When planned systems are
added, these percentages increase to 32% and 41% respectively.

The number of agencies reporting operational or planned Mobility Manager
systems increased by 61% (from 88 to 142 agencies) outside of the 78 largest
U.S. metropolitan areas from 2000 to 2002.

Transportation Management Centers

A Transportation Management Center (TMC) is a facility that houses personnel
that control both transit vehicles and highway vehicles or equipment (e.g., transit
vehicles, incident management vehicles, traffic signals, variable message signs,
etc.).

Table 2-20 shows the 2002 deployment survey results. TMC deployments were
only tracked outside of the 78 largest metropolitan areas in 2000, so nationwide
comparisons with previous years are not possible.

Table 2-20. Transportation Management Centers
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 87 84 171
Status
Operational 46 20 66
Planned 41 64 105

2-19



TMCs rank 12" of the APTS elements in terms of the total number of agencies
with operational systems (11% of agencies) and 13" in the total number of
agencies with operational plus planned systems (29% of agencies) according to
responses to the 2002 survey. Comparing deployments inside and outside the
78 largest metropolitan areas reveals 19% of the agencies in the 78 largest
metropolitan areas versus 6% of agencies in the rest of the U.S. reporting
operational TMCs. When planned systems are added, these percentages
increase to 36% and 24% respectively.

The number of agencies reporting operational or planned TMCs increased by
663% (from 11 to 84 agencies) outside of the 78 largest U.S. metropolitan areas
from 2000 to 2002.

ITS Integration

ITS Integration is a situation in which agencies share infrastructure (e.g.,
computer systems, communication lines), coordinate operations (e.g., common
control strategy), or share information in real time via electronic means.

Table 2-21 shows the 2002 deployment survey results. Integration deployments
were only tracked outside of the 78 largest metropolitan areas in 2000, so
nationwide comparisons with previous years are not possible.

Table 2-21. ITS Integration
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 90 114 204
Status
Operational 23 32 55
Planned 67 82 149

ITS Integration ranks 15" of the APTS elements in terms of the total number of
agencies with operational systems (9% of agencies) and 10" in the total number
of agencies with operational plus planned systems (34% of agencies) in 2002.
Comparing deployments inside and outside the 78 largest metropolitan areas
reveals 10% of the agencies in the 78 largest metropolitan areas versus 9% of
agencies in the rest of the U.S. reporting operational ITS Integration. When
planned systems are added, these percentages increase to 37% and 33%
respectively.
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The number of agencies reporting operational or planned ITS Integration
increased by 36% (from 84 to 114 agencies) outside of the 78 largest U.S.
metropolitan areas from 2000 to 2002.

Surveillance Cameras

Surveillance Cameras have been placed on transit vehicles for the recording or
real-time observation of on-board activities.

Table 2-22 shows the 2002 deployment survey results. Surveillance Camera
deployments were only tracked outside of the 78 largest metropolitan areas in
2000, so nationwide comparisons with previous years are not possible.

Table 2-22. Surveillance Cameras
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 93 152 245
Status
Operational 72 86 158
Planned 21 66 87

Surveillance Cameras rank 4™ of the APTS elements in terms of the total number
of agencies with operational systems (27% of agencies) and 6™ in the total
number of agencies with operational plus planned systems (41% of agencies) in
2002. Comparing deployments inside and outside the 78 largest metropolitan
areas reveals 30% of the agencies in the 78 largest metropolitan areas versus
25% of agencies in the rest of the U.S. reporting operational Surveillance
Camera systems. When planned systems are added, these percentages
increase to 38% and 43% respectively.

The number of agencies reporting operational or planned Surveillance Camera
systems increased by 132% (from 66 to 152 agencies) outside of the 78 largest
U.S. metropolitan areas from 2000 to 2002.

Silent Alarms

A Silent Alarm consists of a concealed button near the vehicle operator's position

that can be pressed to send a signal to the dispatch center that an on-board
emergency situation exists which prevents the operator from using the radio.
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Table 2-23 shows the 2002 deployment survey results. Silent Alarm
deployments were only tracked outside of the 78 largest metropolitan areas in
2000, so nationwide comparisons with previous years are not possible.

Table 2-23. Silent Alarms
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 101 125 226
Status
Operational 83 85 168
Planned 18 40 58

Silent Alarms rank 3" of the APTS elements in terms of the total number of
agencies with operational systems (28% of agencies) and 8" in the total number
of agencies with operational plus planned systems (38% of agencies) according
to responses to the 2002 survey. Comparing deployments inside and outside the
78 largest metropolitan areas reveals 34% of the agencies in the 78 largest
metropolitan areas versus 24% of agencies in the rest of the U.S. reporting
operational Silent Alarm systems. When planned systems are added, these
percentages increase to 42% and 36% respectively.

The number of agencies reporting operational or planned Silent Alarm systems
increased by 34% (from 93 to 125 agencies) outside of the 78 largest U.S.
metropolitan areas from 2000 to 2002.

Covert Microphones

Covert Microphones are microphones that are hidden from public view which
allow dispatchers to listen to what is happening on-board a transit vehicle after
the vehicle operator has pressed the Silent Alarm button.

Table 2-24 shows the 2002 deployment survey results. Covert Microphone
deployments were only tracked outside of the 78 largest metropolitan areas in
2000, so nationwide comparisons with previous years are not possible.

Covert Microphones rank 10" of the APTS elements in terms of the total number
of agencies with operational systems (15% of agencies) and 15" in the total
number of agencies with operational plus planned systems (23% of agencies)
according to responses to the 2002 survey. Comparing deployments inside and
outside the 78 largest metropolitan areas reveals 19% of the agencies in the 78
largest metropolitan areas versus 13% of agencies in the rest of the U.S.
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reporting operational Covert Microphone systems. When planned systems are
added, these percentages increase to 26% and 20% respectively.

Table 2-24. Covert Microphones
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 64 70 134
Status
Operational 45 44 89
Planned 19 26 45

The number of agencies reporting operational or planned Covert Microphone
systems increased by 688% (from 17 to 134 agencies) outside of the 78 largest
U.S. metropolitan areas from 2000 to 2002. This high percentage increase is
likely due to the increase in AVL/Computer Assisted Dispatching systems which
often included Covert Microphones.

Traffic Signal Priority

Traffic Signal Priority systems are those signal systems that provide an advanced
or extended green signal phase for approaching transit vehicles that request
priority.

Table 2-25 shows the 2002 deployment survey results. Figure 2-10 and Table 2-
26 show the survey to survey deployment changes.

Table 2-25. Traffic Signal Priority
78 Largest Remainder of the United States
Metropolitan Areas United States Total
Transit Agency Totals 69 49 118
Status
Operational 29 7 36
Planned 40 42 82
Service Type Totals 61 61
FR 59 47 106
LR 17 2 19
DR 9 12 21
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Figure 2-10. Traffic Signal Priority Systems
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Table 2-26. Percent Change in Signal Priority
1995-1998 1998-2000 2000-2002 1995-2002
Operational 78% 88% 20% 300%
Planned 122% 45% 40% 350%
Total 107% 57% 33% 333%

Traffic Signal Priority ranks 17" of the APTS elements in terms of the total
number of agencies with operational systems (6% of agencies) and 16™ in the
total number of agencies with operational plus planned systems (20% of
agencies) according to responses to the 2002 survey. Comparing deployments
inside and outside the 78 largest metropolitan areas reveals 12% of the agencies
in the 78 largest metropolitan areas versus 2% of agencies in the rest of the U.S.
reporting operational Traffic Signal Priority systems. When planned systems are
added, these percentages increase to 28% and 14% respectively.

Figure 2-10 shows a slightly increasing growth rate between 1995 and 2002 in
agencies planning Traffic Signal Priority systems, while agencies operating
Traffic Signal Priority systems exhibits a more uneven, and slightly lower, growth
rate. The percentage increase from 1995 to 2002 in operational and planned
deployments is 300% or more, again starting from the low numbers in 1995.
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SECTION 3. APTS DEPLOYMENT BY TRANSIT AGENCY IN THE UNITED
STATES' 78 LARGEST METROPOLITAN AREAS

Table 3 presents the information collected by the Oak Ridge/SAIC team for
transit agencies residing in jurisdictions of 50,000 persons or more within the 78
largest metropolitan areas in the U.S. A total of 243 transit agencies were
surveyed. All of these agencies which have installed, or are planning to install,
any of the APTS elements are listed in the Table. As indicated in the Legend,
entries enclosed by brackets signify elements either in the implementation or
planning stage and are expected to be operational by the year 2005. All other
entries indicate operational elements.

The agencies are arranged alphabetically, first by state abbreviation and then by
agency name. Table 4 lists the number of vehicles or vessels operated by each
agency (directly or by contract) in each service type. Also, where possible and
appropriate, the number of vehicles, vessels, stations, or terminals currently
equipped with each APTS technology, or which will be so equipped by 2005, are
included. Where numbers are not available or applicable, letters signify that the
agency has deployed, or will deploy, that technology.
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Table 3. APTS Deployment by Transit Agency Inside the United States' 78 Largest Metropolitan Areas
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Transit Lines Beach
) FR 71 71 71 71 71 71 [[gg ;i]] 71
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Valley Transit [MS 18]
DR 18 18 18 18 18 18 [SC 18] 18
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0
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Authority/MTA (104] (104]
95 95 69
LR [121] [121] [SC 48] [95]
73 MS 65
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Montebello Bus Lines Montebello CA [DIG] P,[W,I] X XK X X| X
DR| 5 (5] (5] (5] (5]
FR| 26 19 19 [SC 23] 19
Napa County Transit  |Napa CA PI | [T] X XX
DR 15 15
[16] [16]
28 MS 28[38]
FR [38] [38] [38] [38] [38] [SC 38]
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DR| 40 40 [40] [40] [40] 40
St. Bemard Parish Chalmette | LA [FR| 7 7] [71 | P.wW. X
Government
Westside Transit Lines |Gretna LA|FR| 34 TR [34] [34] [34] [34] [34] | P,W,[I] [SC 34] XTI XD XT] X ) XD EXT
Greater Attleboro- FR 29 21 21 [20] 21 MS 25[30]
i [34] [34] [34] [34] [SC 25]
Tauntpn Reglqnal Attleboro MA [TR,DIG] P.W,] [M [X]] X X IXT] [X]
Transit Authority 63 32 32 32 [MS 30]
(GATRA) DRI (e8] [50] 0] | B9 | 501 [SC 30]
) ) FR| 197 [197] [40] | [197] | [297] | [197] MS 182[197] [6]
P|onengaIIeyTran5|t Springfield MA [DIG] [F.A] P.IW, 11| [T,H] XAXIIIXI X | X | X
Authority 110
DR [125]
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HR| 100
Mass Transit )
Administration (MTA) Baltimore MD TR P,W,I T X X X X| X =
LR| 53 53 (53]
MS 20
DR| 20 20 SC 20
Montgomery County - ) 321 227 227 227 8
Ride On Rockville MD | FR (331] [241] [20] [241] [241] P.W,I T [SC 321] XXX X]X]|X]|X [25]
FR| 86 86 13 86 86 86 MS 86 [86]
Ann Arbor [30] [SC 86]
. .. |Ann Arbor Ml PW,I | [H] X X XX
Transportation Authority MS 9
DR 9 9 9 9 9 SC 9] [9]
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40
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FR| 2005 300 8
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i [100] [100] [22] [100] | [56]
New Jersey Transit Newark NJ TR,[DIG] P,W,I x| x
Corporation(NJ)
pr| %7 [219]
[219]
746
CR [941] MS 1[2]
h FR| 62 62
Port Authority Trans- .
Hudson (PATH) Jersey City NJ [TR] PW,I | [T,H] S 13 X X XX
HR| 281 [SC 13]

3-18




Table 3. APTS Deployment by Transit Agency Inside the United States' 78 Largest Metropolitan Areas

=
Q
>
= < :g > § é
> g 2 8 =4 = £ 2
=3 z 2 g 3 3 = > = g
S 8 o @ @ D o = 5 o
= 3 ® < 0 Q @ L (s} & S %)
< 3 2 3 2 S o a S 3 3 = = ol &
@ o o & 2 3 ° = 5 =l o) o 2 o | ®
= 17 ) =] 19} = 2 @ = = @ < =
& S 5 ® s by S 3 S e = 2|5
ol g @ s = 9 o} = @ & T v S| |52 =\ o
%) =X w Q = S o = < ) salZ2|8|wl2lel=z]| 2
1) N 3 (=} = ) ) = > = — = = || = 2 l=]=)|a
5 o = ) =) = = = 7] =] =l [0} sI<|e|s5|®|@ |5 >
=] S =] = ® 0 o S % 3 3 T Flzl21z|0|2|s |2
& 8| = 2 s |22 |3 |25 ]| 3|3 g slzfols|5(z]|2]| 2
2 g o1J] 8 = s |s|z2|3|&8|f |2 |2 3 slg(s|2|2|8(5|z
(9] ) o 5 = 5 = Sle |z |5z =
2 g ol i 2 s |8l |&|&8]s]8 |58 2 Sle|s[s|8[3]|8]2
Port Authority Transit |, ienwoid | Ng [HR| 121 121 P,IW,1] MS 13 X
Corporation
FR| 126 [126] [20] [126] [126]
Sun Tran Albuguerque | NM TR PW,I | [T] XX
DR 55 55 55 55 55
[60] [60] [60] [60] [60]
294 294 294
Regional Transportation FR [296] [296] [100] [296] [296] | [296] [40]
Commission/Citizens Las Vegas NV TR P,[W] [X] X | X
Area Transit 140 140 140
DR [150] [150] [150] [128] | [140]
Blue Bird Coach
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SECTION 4. APTS DEPLOYMENT BY TRANSIT AGENCY OUTSIDE OF THE
78 LARGEST METROPOLITAN AREAS IN THE UNITED STATES

Table 4 presents the APTS information collected by the Volpe National
Transportation Systems Center for the transit agencies in the National Transit
Database that responded to the deployment tracking survey and which were not
surveyed by the Oak Ridge/SAIC team plus a few other selected agencies. A
total of 350 transit agencies responded to the survey. All of these agencies
which have installed one or more of the APTS elements are listed in the Table.
As indicated in the Legend, entries without brackets indicate operational
elements. Entries enclosed by brackets signify elements that are expected to be
operational by the year 2005.

The agencies are arranged alphabetically, first by state abbreviation and then by
agency name. Table 4 lists the number of vehicles or vessels operated by each
agency (directly or by contract) in each service type. Also, where possible and
appropriate, the number of vehicles, vessels, stations, or terminals currently
equipped with each APTS technology, or which will be so equipped by 2005, are
included. Where numbers are not available or applicable, letters signify that the
agency has deployed, or will deploy, that technology.

As discussed in Section 2, entries in the table for an agency could have been

changed from the survey response if it was clear that an error in the agency
response had been made through a mistake or a misinterpretation of a question.
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. . . ) . . 22 22 22 | 22
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Davis Community Transit Davis CA|DR| 2 DIG P [X]
FR [170] [170] [10] [170] [10] [10]
Emery-Go-Round Emeryville CA A PW,I | TH XX X
DR| [2] [2 [2 2| 2 [2
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15
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Program [9]
Eau Claire Transit Eau Claire WI | FR [gi] [24] P,[W] [SC 24] X X[ XX
Green Bay Transit Green Bay WI | FR| 42 | TR,DIG P X XX
FR [ggl
LaCrosse Municipal Transit Utility LaCrosse Wi 5 TR P, (W]l [X] X X
DR
[9]

4-41



Table 4. APTS Deployment by Transit Agency Outside the United States' '78 Largest Metropolitan Areas

i
z 5
z < £ > c @
< g8 s |= = |8
Z = 3 (=} g g = > < g
< = D ® =3 = c T =
1) o =, @ g{ o = O o
5 3 o < (@] o @ o o o = 17
? 2 |2 (|8 |o = = 3 = = g =
< B = © g |3 | = 3 o o) o 2 S
@ & 17 =i ° @ = B D Y 5 ) 2 =
2| 9 |s . s|s| 28 | s g NEE AN
o e ® < S 9 ® = %) o o |S|e 5|2 =4
w| @ 3 = 2o |[a |2 |5 |9 2 = o = = 3| Z
@ N 3 =) =3 @ > = S = il o CH IS ER 2R A = =
5 o = ) = = 3 = 7] =] 5 () s|I<|2|5|®P|2 |5 =]
=5 3. -l 9 |la |3 |o 3 g ) Zl=zl2|z 0|23 2
& o |3 8 s |l@l12g |3 |2]|¢% 3 3 £ s|alole (523 @
8 o ola|B| 2 |2|s|2|5|8 |82 |2 3 sla|c|2la|2|2] 5
9] D =) o 5 o 5 Slel|lz15 |3 =
2 g ol A IR 2 slelsla|E|as]| S |8 2 Sle | |S|8|3[3] &
FR| 197 [197] 95] | 2971/ 1917 | 1297 [['\é'g ig;]]
Madison Metro Madison Wi [TR,DIG] P,IW,I]| [H] VS 23] X1 [X] X | [X]
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Silent Alarms

Surveillance Cameras|

ITS Integration

Transportation Management Center|

Mobility Manager

X]

Multi-Carrier Fare Integration

Automated Fare Payment

[MS 35]

[MS 15]
[SC 15]

Multi-Modal Traveler Information|

(7

Automated Transit Information

P.[W]

P,W,[1]

Automated Operations Software,

6]

(5]

Vehicle Component Monitoring

6]

6]

Mobile Data Terminals

(6]

(5]

Automatic Passenger Counters

6]

Vehicle Probes

Automatic Vehicle Location

6]

6]

(5]

Advanced Communications

TR,DIG

Vehicle 2002 [2005]

2
[35]

6]

9
5]

11

5
(7]

14
(18]

3
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Service Type|

FR

DR

FR

DR

FR

DR

State

WV | FR

wYy

wYy

wYy

City|

Huntington

Casper

Cheyenne

Jackson

Agency

Tri-State Transit Authority

Casper Area Transportation

Coalition

Cheyenne Transit Program

Southern Teton Area Rapid Transit
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APPENDIX A - DEFINITIONS OF TERMS USED

Advanced Communications - digital radio (sound converted into binary
information and transmitted across airwaves) and/or trunked radio (a
computer selection of an available frequency, as opposed to manual
selection or use of pre-set frequency).

Automated Fare Payment - payment schemes by which riders pay for trips by
non-paper media (e.g., magnetic stripe card or smart card) purchased in
advance or by credit or debit cards.

Automated Operations Software - software that displays automatic vehicle
location-equipped vehicle positions, vehicle data, operator data, and
communications information on dispatcher monitors; automated control
software for light, heavy, or commuter rail systems; automated scheduling
software for demand response service. (This category does not include
basic run-cutting and scheduling packages for fixed route services which, off-
line, develop set schedules for buses and drivers.)

Automated Transit Information - systems that provide information to the public,
without human intervention, either on route, schedule, stop, transfer, fare, trip
planning, and/or real-time schedule adherence or arrival times for fixed route
service or service area, service hours, and fare information for demand
responsive service. Dissemination methods can include automated
telephone (including 511 systems) and cellular phone, Internet Web Site,
television, pagers, personal digital assistants, kiosks, e-mail, personal
computer communications, automated announcements and variable
message signs inside and outside transit vehicles, and monitors at stops or
stations.

Automatic Passenger Counter - an automated means of counting boarding and
alighting passengers (e.g., infrared beams or treadle mats placed by the
door).

Automatic Vehicle Location - position determination via an automatic technology
or combination of technologies, such as Global Positioning System
(triangulation of satellite signals), Signposts (beacons at known locations
transmit signals picked up by vehicle), Ground-Based Radio (triangulation of
radio tower signals), or Dead-Reckoning (vehicle's odometer and compass
used to measure new position from previous known position), and typically
includes real-time reporting of that location to a control center.



Covert Microphone - a hidden microphone on the vehicle that can be opened by
the dispatcher to listen to what is happening on the vehicle during emergency
situations.

ITS Integration - the sharing of information on traffic and incidents, the sharing of
infrastructure (buildings, computer systems, communications), or
coordinated operations with another agency (TMCs, joint development of
common control strategy).

Mobile Data Terminal - a wireless device that can send and receive information
over a wireless data network. MDTs typically have a small screen that
displays messages sent by the dispatch center and a series of buttons that
can be pushed to send preset messages to the dispatch center.

Mobility Manager - coordination of travel requests and vehicle dispatching for
multiple agencies (e.g., social service agencies, HHS, transit agencies, etc.)
Riders or agencies are billed by the Mobility Manager.

Multi-Modal Traveler Information - information made available to the public from
a single source covering multiple modes (i.e., transit and traffic or different
transit modes operated by multiple transit operators).

Multi-Carrier Fare Integration - any fare structure or payment mechanism which
covers more than one provider. This includes cards, tokens, transfers, or
other payment media (other than cash) that is accepted by at least two
providers (including toll agencies).

Silent Alarm - an emergency signal activated by the vehicle operator pushing a
concealed button that alerts the dispatch center to an emergency situation
on-board the vehicle.

Surveillance Camera - a camera used to record actions taking place on the
vehicle. Images are typically stored for a period of time for subsequent
review of incidents.

Traffic Signal Priority - a means of giving transit vehicles priority at traffic signals
by advancing the green signal phase or extending the green phase in order
to minimize the delay. The priority may be actuated manually (e.g., by the
driver pressing a switch on the vehicle) or automatically (e.g., linked to an
AVL system).

Transportation Management Center - a facility housing the operations
management centers for at least two transportation modes. This might
include highway congestion mitigation (e.g., assist in incident management)
and transit dispatching.
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Vehicle Component Monitoring - continuous automatic remote measurement of
vehicle component status (i.e., engine oil pressure, engine temperature,
electrical system, tire pressure, etc.).

Vehicle Probe - AVL equipped transit bus data provided to highway agencies for
calculation of roadway travel times, travel speeds, and flow conditions.
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Advanced Communications

APPENDIX B - 1995-2002 DEPLOYMENT DATA

Survey Year 1995 1998 2000 2002
Operational 58 140 229 268
Planned 22 81 94 81
Total 80 221 323 349
Automatic Vehicle Location

Survey Year 1995 1998 2000 2002
Operational 22 61 88 127
Planned 64 100 142 171
Total 86 161 230 298
Vehicle Probes

Survey Year 1995 1998 2000 2002
Operational 8 13
Planned 4 27
Total 12 40
Automatic Passenger Counters

Survey Year 1995 1998 2000 2002
Operational 11 24 33 61
Planned 21 30 74 123
Total 32 54 107 184
Vehicle Component Monitoring

Survey Year 1995 1998 2000 2002
Operational 5 13 46 79
Planned 24 31 68 119
Total 29 44 114 198
Automated Operations Software

Survey Year 1995 1998 2000 2002
Operational 25 40 107 132
Planned 50 55 135 153
Total 75 95 242 272
Automated Transit Information

Survey Year 1995 1998 2000 2002
Operational 48 89 291 445
Planned 45 75 48 50
Total 93 164 339 495
Automated fare Payment

Survey Year 1995 1998 2000 2002
Operational 22 42 99 139
Planned 43 68 76 127
Total 65 110 175 266
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Traffic Signal Priority

APPENDIX B - 1995-2002 DEPLOYMENT DATA

Survey Year 1995 1998 2000 2002
Operational 9 16 30 36
Planned 18 40 58 81
Total 27 56 88 117
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