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AVL and Paratransit Productivity Test Site

A major problem encountered by CUTR project staff in the beginning of the project was
determining which Zuni vehicles were actually equipped with functioning AVL technology.
The original equipment was installed in Detember1893-and February 1994. At that time, the
subcontractor’s installation claim forms were completed, which listed the vehicle year, make,
license number, vehicle identification number, and the installed vehicle location unit’s catalog
number and unique identification number. This information provided a record of the vehicles
equipped with the AVL technology. This information is also entered into the Fleet Director™
software and VLU numbers are assigned to the proper vehicles in the computer. This step is
critical as the AirTouch Teletrac control center uses the VLU number recorded in the Fleet
Director™ software to locate and track their customers’ vehicles.

However, it became evident that both the installation forms and the VLU assignments in the
computer at Zuni contained several mistakes which were resulting in bad locate data. The
installation claim forms contained incomplete and/or incorrect information for four of Zuni’s
vehicles, including incorrect vehicle numbers. The same types of mistakes were found in the
Fleet Director™ vehicle assignments. These mistakes resulted in location information for
vehicles that could not be identified. To remedy the problem, Zuni’s mechanics and CUTR
project staff pulled the AVL units from each vehicle and recorded the accurate VLU, The
information on the installation claim forms was then updated for Zuni’s records and corrections
were made to the AVL software.

By late July 1995, the necessary AVL equipment repairs and installation had been completed by
the AVL vendor’s technician. At that point CUTR project staff began working with Zuni
management to complete driver training as part of the research project. Although many of Zuni’s
drivers had been working in vehicles that had status message terminals installed, none had been
trained to use the terminals prior to the CUTR study. Therefore, drivers needed to receive
training on how to use the terminals and the level of effort expected of them.

Software Changes

Early in the project, CUTR also found problems with the locate data being recorded by the Fleet
Director™ software. Based on the vehicle numbers, which serve as vehicle identifiers displayed
on the software map, some vehicles were being tracked by the AVL system that were not listed
as having AVL technology installed. This was a result of mistakes made in the assignment of
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Test Site AVL and Paratransit Productivity

vehicle numbers and VLUSs in the Fleet Director™ software and was rectified as soon as the
corrections were made.

Additiunally,“a considerable number of error messages were being received in place of location
data. For example, quite often the AVL software was reporting “vehicle off or out of service”
and “marginal coverage, please try again later.” Discussions about this problem with company
representatives early on in the study did not bring about any resolution to this problem. The
AVL company sent a technician to Zuni to test the equipment, which revealed several
programing problems with the status message terminals, as well as some bad equipment. Several
more visits to Zuni were required to resolve these problems. Despite these efforts, error
messages continued to be a problem throughout the study.

Staff Training

Any new technology is only useful if people are trained to use it properly and have a thorough
understanding of the purpose for, and intended results of, using the new technology. Therefore,
CUTR. staff and Zuni dispatchers, drivers, and managers were trained to use the AVL equipment
as part of this project. Inmitially, CUTR staff and Zuni’s dispatchers and managers were trained at
the AirTouch Teletrac facilities in Fort Lauderdale. Subsequent on-site training was given to the
dispatchers, driver supervisor, and drivers at Zuni. Particular attention was given to dispatcher
and driver training because their use of the equipment was critical to the data collection needed
for analysis. S S,

Dispatcher Training

Zuni dispatchers were trained on how to use the AVL software and computer work station at
Zuni. Dispatchers were shown the various graphical and text-based information windows in the
software, CUTR staff instructed dispatchers on how to track one, several, or all of the vehicles
equipped with AVL technology. Training was given regarding how to monitor the progress of a
vehicle on its scheduled route by monitoring the vehicles® status received from the status
message terminals. Instruction also was given on how to generate the various types of AVL
reports for selected days, times, and vehicles. Additionally, dispatchers were instructed to log
into and out of the AVL control center at the same time each day to ensure consistent data for the
study.
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AVL and Paratransit Productivity Test Site

Driver Training

CUTR initially proposed to conduct the drivéritsaining;iowever, because there are no regularly
scheduled group meetings, most of the drivers training was conducted by the driver supervisor
when drivers came into work in the mormming. CUTR did participate in the first round of training
when a hurricane threat provided an opportunity to have many of Zuni’s drivers in one place for
training as they waited for direction regarding potential evacuation services. CUTR took this
opportunity to conduct preliminary training on how to use the status message terminal. Zuni's
driver supervisor translated the instructions into both English and Spanish to ensure that all
drivers understood the information. Subsequently, the driver supervisor conducted one-on-one
training with each of the drivers who would be using vehicles with AVL units installed.

CUTR developed a one-page guide for the drivers to reference following the training (see
Figures 2a and 2b). The guide was printed in English and Spanish, using fluorescent yellow
paper that was laminated for durability. The guide described the specific sequence of buttons to
be pushed for each type of pick-up or drop-off. The guide also included a description of each of
the status message terminal buttons and indicator lights, The training sessions also provided
explanations of the audible tones that accompany the pushing of the buttons,

Driver Testing and Onboard Accuracy Checks

Zuni’s management asked CUTR to develop a test for the drivers using the AVL status message
terminals. The test gave drivers various frip scenarios and then asked them to press the correct
sequence of status buttons for each situation presented. Questions also were included about the
order and purpose of the various terminal functions. The test was administered orally by Zuni's
driver supervisor. A copy of the driver test is included in Appendix A. Most drivers who were
regularly assigned to drive AVL-equipped vehicles understood how to use the buttons and did
well on the test,

CUTR also conducted onboard accuracy checks after the drivers had been using the status
message terminals for several weeks. The purpose of the checks was to observe driver activity as
it related to passenger pick-ups and drop-offs. The sequence of buttons on the status message
terminals pressed by the Zuni drivers and the data recorded by the AVL system were compared.
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. S —

Directions for Utilizing Teletrac
Zuni Transportation .

PASSENGER PICK-UP

® When the vehicle stops at the pick-up address, press ""ARRIVE PICK-UP".

® When leaving pick-up site, press "LEAVE PICK-UP" AND button marked "WHEELCHAIR" for each
passenger using a wheelchair (e.g., if two passenger are using wheelchairs, press button two times).

NO SHOW PASSENGER PICK-UP
® When the vehicle stops at the pick-up address, press "ARRIVE PICK-UP".
® After determining passenger(s) is a "no show", press "LEAVE PICK-UP" AND "NO SHOW" for each "Mo

Show"” passenger.

REFUSED TRIP PASSENGER PICK-UP
® When the vehicle stops at the pick-up address, press "ARRIVE PICK-UP".
o [f passenger refuses trip, press "LEAVE PICK-UP" AND "REFUSED TRIP" and leave.

WRONG ADDRESS PASSENGER PICK-UP

® When the vehicle stops at the pick-up address, press "ARRIVE PICK-UP".

® [f driver thinks the pick-up address is wrong, press "INFO HELP" and call dispatch for instructions.

e [f pick-up address is wrong, press "LEAVE PICK-UP" AND "WRONG ADDRESS" and follow
dispateher's directions.

PASSENGER DROP-OFF

® When the vehicle stops at the drop-off address, press "ARRIVE DROP-OFF".

® When leaving drop-off address, press "LEAVE DROP-OFF" AND button marked "WHEELCHAIR" for
each passenger that is using a wheelchair (e.g. if two passengers using wheelchairs exit vehicle, press W/C
button two times).

CANCEL ENTRY
® [fthe driver presses a wrong button, press "CANCEL ENTRY" (cancel entry). Fressing this button cancels
orly previous action,

AVAILABLE FOR CALL
® Press "AVAILABLE FOR CALL" when driver has a gap in schedule and is available to pick-up passengers.

MECHANICAL PROBLEMS
» [f vehicle breaks down, press "MECH HELP" and call dispatch for help.

EMERGENCY PROTOCOL
® Press "EMERGENCY HELP" and call dispatch if there is an emergency (accident, passenger problem, etc ).

CALL LIGHT

® This call light (located in the bottom left comer of pad) lights when dispatch wants the driver to call in OR
when dispatch acknowledges the driver has pressed a help button (INFO HELP, MECH HELP,
EMERGENCY HELP).

ACKNOWLEDGMENT LIGHT
® The "ACK" lights up after each button is pressed to record action. This light must illuminate before driver

may press the next button,

Figure 2A: Driver Instructions (English)
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Direcciones para Utilizar Teletrac
Zuni Tr:insimrtntiun
'-I-C'@‘*"F T - 'P' Al
RECOGIDA DE PASAJERD (Passenger Pirk-ﬂpﬁ
® Llegar a recogida, presione "ARRIVE PICK-UP"
# Saliendo de la recogide, presione "LEAVE PICK-UP" y presione "WHEELCHAIR" si el cliente esta en
una silla de rueda. (Eg., 5i hay dos silla, presione "WHEELCHAIR" dos veces.)

CLIENTE NO SE ENCUENTRA (No Show Passenger Pick-Up)

& Llegar a recogida, presions "ARRIVE PICK-UP".

® Despues de determinar que s un NO SHOW, presione "LEAVE PICK-UP" y "NO SHOW" por cada
pasajero que es NO SHOW,

CLIENTE SE NIEGA A VIAJAR (Refused Trip Passenger Pick-Up)

® Llegar a recogida, presione "ARRIVE PICK-UP",

® 3i el cliente no quisre viajar porque no pueds subir en un van o porque la direccion que va es incorecto,
presione "LEAVE PICK-UP" y "REFUSED TRIP".

DIRECCION INCORRECTA (Wrong Address Passenger Pick- Hp}

® Llegar a recogida, presione "ARRIVE PICK-UP".

® 5i el chofer cree que la direccion es mala, presione "INFO HELP".

® 5iladireccion en el manifesto esta mal, notificar al dispatcher y presione "LEAVE PICK-UP" y despues
presione "WRONG ADDRESS".

DESTING DE PASAJERO (Passenger Drop-0ff)

® Llegar al destino del cliente, presione "ARRIVE DROP-OFF".

® Saliendo del destino del cliente, presione "LEAVE DROP-OFF",

® 5i el cliente es un wheelchair, presione "WHEELCHATIR" por cada pasajero en silla.

CANCELAR ENTRADA (Cancel Entry) '
# 5i se toca un boton incorrecto, presione "CANCEL ENTRY"Y. Presionado este boton cancela la aceion
anferior solamente,

DISPONIBLE PARA LLAMADA (Available for Call)
® Presione "AVAILABLE FOR CALL" cuando el chofer tiene tiempo en su ruta para aceptar otros trabajos.

PROBLEMA DE MECANICA (Mechanical Problenis)
® Presione "MECH HELP" cuando hay problema con el vehiculo,

EMERGENCIA (Emergency Protocol)
# Presione "EMERGENCY HELP" cuando ha:.r una emergencia como un accidente o problema con un
pasajero,

LUZ EN LA MANO IZQUIERDA BAJA DEL PANEL (Call Light)
o (Cuando esta luz esta encendida es que el dispatcher te esta localizandoe por favor llamar a la base.

LUZ DE CONOCIMIENTO (Acknowledgement Light)
® El"ACK" luz se enciende cuando se ha presionado un boton ¥ ¢35 prueba que ¢l sistema reconoce la accion.

La luz tiene que encender antes de poder tocar otro boton.

Figure 2B: Driver Instructions (Spanish)
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Test Site AVL and Paratransit Productivity

At the same time, CUTR. conducted informal interviews with the drivers regarding how the
terminals were working, how they felt about using AVL technology, and problems, concerns, or
comments related to using the system. Drivers contributed a great deal of information. Drivers
said they sometimes forgot what they were supposed to do. They also admitted they sometimes
forgot to push the buttons until they were already moving or completely forgot about using the
status message terminals.

Many of the comments made by the drivers seemed to indicate that the driver training was not
comprehensive enough. All of the drivers who were interviewed commented that no one had
ever explained the purpose for using the status message terminal or the purpose for the study.
Other comments indicated that clear instructions were not always offered regarding the sequence
of buttons to push, such as pressing the “No Show™ button each time a passenger was considered
a no show. Finally, driver suggestions regarding additional status buttons that they felt would be
useful revealed that the meaning of each of the status buttons on the terminals were not clearly
understood. (Most of the suggestions for additional button functions actually were already
available from the existing status buttons, but the drivers did not appear to fully understand the
uses of the vehicle status buttons.) Clearly, additional training should have been provided to
explain the project and ensure that drivers were completely familiar with use of the status
message terminals.

AVL Equipment and Data Concerns

Early in this project it became apparent to the study team that AVL equipment and software
problems were impacting the data quality generated by the system including: (1) lack of
acknowledgments, (2) error messages, (3) incomplete status information, (4) automatic locate
schedule, and (5) vehicle speed readings. Given these concerns, CUTR scheduled a meeting
with representatives from the vendor and Zuni management to discuss the technological
CONCErns.

Lack of Acknowledgments
The issue causing the greatest concern for the AVL study was the apparent lack of

acknowledgment from the AVL control center. Drivers had complained that they only
"sometimes" receive acknowledgment after pushing a button. The onboard accuracy checks
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AVL and Paratransit Productivity Test Site

revealed that drivers often were not receiving acknowledgment from the control center.
However, the occurrences did not appear with any consistency or pattern. For quite some time
the CUTR staff thought (and AirTouch Teletrag:representatives agreed) that when drivers were
not receiving acknowledgment, it might be related to the physical location of their vehicle (i.e.,
the vehicle was located in the most southern portion of the service area or in an urban canyon,
etc.). However, on-board accuracy checks revealed no set pattern or specific area(s) related to
the lack of acknowledgment from the control center. CUTR placed a very high priority on the
resolution of this problem, as the lack of acknowledgment from the AirTouch Teletrac control
center and the subsequent loss of data resulting from this situation would negatively impact the
result of our study and the potential application of this particular technology in paratransit.

At a meeting among CUTR, Zuni, and AirTouch Teletrac staff, the AVL vendor suggested that
the reason that Zuni was having so much trouble receiving acknowledgment from the control
center was because of the type of antennas installed in Zuni’s vehicles. He explained that Zuni
was using internally hidden, pancake-type antennas with its VLUs. According to the AVL
vendor representatives, this type of antenna is not appropriate for messaging; rather, it is intended
to be used for vehicle location purposes only. The AVL technician also indicated that human
bodies can also absorb part of the signal from the hidden antennas, thus making the signal
weaker, further reducing successful data transmission to the control center.

In an attempt to obtain better data for the study, the AVL vendor temporarily installed external
antennas on the vehicles included in the study sample. CUTR project staff hoped that the
external antennas would enhance the quality of the data collected for the study; however,
subsequent review of the data generated from the vehicles with the external antennas revealed
only slight improvement.

Error Messages

The second major concern was the excessive number of “Marginal Coverage™ and “Vehicle Off
or Out of Service Area” error messages being received in place of location information from the
AVL control center. Zuni’s work station was receiving these messages instead of vehicle
locations quite often and had been since the beginning of the study. As with the lack of
acknowledgments from the control center, the occurrences were quite inconsistent and did not
appear to be related to particular areas.
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‘T'ha large number of error messages was a matter of concemn for CUTR project staff as the lack
of location information places limitations on the usefulness of this particular technology for
tracking paratransit vehicles for the purpose of real-time dispatching, scheduling, billing, and
customer service. In order to evaluate the effectiveness of the technology, a clear understanding
of the limitations (physical, environmental, spatial, etc.) would be necessary,

The AVL representatives clarified that the "Marginal Coverage" message occurs if the control
center receives information only from one or two of the radio towers (instead of three), which 13
not enough information to determine an accurate location. Also, the vendor believed that the
"Vehicle Off or Out of Service" message was, in Zuni’s case, a result of using the hidden
pancake-type antennas. Finally, AVL representatives stated that when this message occurs in
bunches, there probably is a problem at the main control center. Review of the data collected
after the installation of the external antennas did show a decrease in the number of “Vehicle Off

or Out of Service Area” error messages.
Incomplete Status Information

A third concern was incomplete status information. A review of the data being collected by the
AVL software prior to the meeting also showed that Zuni was sometimes receiving incomplete
status information in the reports that Fleet Director™ generated. According to the AVL vendor,
status message button information recorded at the work station should include three parts: (1)
status message button pushed (e.g., “Arrive Pick-up™), (2) driver status changed, and (3) location
of the vehicle at the specific time the status button was pushed.

Review of the AVL-generated data revealed that often all three pieces of information were not
being received. If the driver's status had not changed since the last button that was pressed (e.g..,
pushed the “Wheelchair™ button multiple times), a line that indicates "driver status changed” was
not being included (this did not present a problem for the research). Additionally, sometimes the
status information included a "vehicle off or out of service area" or "marginal coverage” for the
location data. This was problematic, but really could not be avoided unless the lack of
acknowledgment issue was dealt with. However, sometimes the information accompanying a
status indicator did not include any reference to the vehicle's location. Unfortunately, the status
information is rendered useless if there is no indication of where the vehicle was located at the
time that the status button was pressed.
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Automatic Locate Schedule

A fourth concern was inconsistencies in theagtamptié.looate schedule. Although Zuni’s vehicles
were scheduled to be polled for their locations every two minutes from 5:00 a.m, to 7:00 p.m.
Monday through Friday, a review of the Detailed Event Reports for the study’s sample vehicles
showed that the vehicles were not always being automatically located beginning at 5:00 a.m., as
programmed. One possible explanation was that the Zuni digpatchers were not logging into the
control center at 5:00 a.m. each morning, as was requested of them. However, CUTR project
staff observed that this situation was occurring even when the dispatchers had logged into the
control center at the proper time. Also, in some cases only one or two of the vehicles were not
located until the afternoon, even though all other vehicles had been auntomatically located for
several hours. Prior to the meeting CUTR. project staff checked the locate schedule at Zuni via
PC Anywhere and the system was configured correctly.

The AVL software support representative said he thought the problem resided in the locate
schedule and visited Zuni to check the automatic locate schedule set up for Zuni’s vehicles.
During the site visit, the Fleet Director™ computer work station was logged into the AirTouch
Teletrac control center properly and no problems were found with Zuni’s automatic vehicle
location schedule, vet no vehicles were being located, The AVL technicians were not able to
resolve this problem or explain the cause.

Vehicle Speed Remlings

The final data concern to be addressed at the meeting was the accuracy of speed readings being
recorded by the AVL software. Concern focused on location data that accompanied speed
reports of 80 or more miles per hour in a residential area with stop signs at every block. The
vendor clarified that vehicle speed readings are only an approximation, average speed. They are
measured from latitude/longitude to latitude/longitude. If speed readings from exact points are
desired, the automatic locate schedule must be set to locate the vehicles every 10 or 15 seconds,
rather than every two minutes.
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AVL and Paratransit Productivity Data Collection

DATA COLLECTION

This section describes the sample data and resultant usable data collected for this project. For
this study, CUTR examined the use of one type of AVL technology, the AirTouch Teletrac
subscriber-based radio navigation system, in one paratransit operation in Miami, Florida, CUTR
project staff collected AVL location and vehicle status data from selected vehicles operated by
Zuni Transportation. The data were then used to analyze on-time performance, dwell time, and
average travel time for a sample of four vehicles providing service during 11 sample days. In
addition, real-time observations of the use of the AVL system by dispatchers and drivers, as well
as informal interviews with Zuni staff, revealed many potential applications of the technology.
Possible drawbacks to the specific AVL technology used in this study also were evaluated.

Sample Data

Zuni’s AVL-equipped vehicles were located automatically every two minutes using the AVL
software. This schedule was set by CUTR so that vehicles could both be tracked in real-time by
Zuni dispatchers and their movement monitored through Fleet Director™ reports for later
analysis. Initially, the automatic locate schedule was set to locate each vehicle every 30 seconds:
however, the schedule was adjusted to two-minute intervals because of the large volume of data
being collected. The vehicles also were located each time a button on the onboard status
message terminal was pressed. This information enabled CUTR (and Zuni) to monitor whether
vehicles were where they were scheduled to be at the correct time.

Vehicle Sample

Although data from Zuni’s AVL-equipped vehicles were collected throughout the research
period, a subset of eight vehicles was initially selected to be the focus of detailed data analysis.
A sample was chosen to make the data more manageable within the study time frame and budget.
CUTR project staff worked with Zuni dispatchers to select a sample of vehicles that would be
representative of the paratransit service provided by the company. Vehicle types, route

Center for Urban Transportation Research Page 27



Data Collection AVL and Paratransit Productivity

regularity, and driver experience were all considered in the selection of the initial vehicle sample.
The initial sample included two 15-passenger vans, with one regular (repetitive) route and one
demand-response (random) route; two lift-equipped vans, with one regular route and one
demand-response route; and four sedans with two regular routes and two demand-response
routes.

The initial sample was changed after one month of data collection to reflect changes in Zuni's
route schedules and vehicle assignments. In addition, some of the vehicles in the initial sample
had driver assignments that changed regularly. Originally it was thought that a variety of drivers
would be a useful aspect of the study; however, as the study progressed it became clear that
drivers untrained in the use of the status message terminals were being assigned to sample
vehicles, resulting in significant amounts of data being lost and contributing to unusable data for
the AVL study. In an attempt to obtain better data the vehicle sample was altered to include
seven vehicles: three 15-passenger vans, two lift-equipped vans, and two sedans. All of these
vehicles had consistent driver assignments and all of the drivers were trained to use the status
message terminals.

However, as CUTR began preparing the data for analysis, it became clear that several drivers
included in the sample of seven vehicles had not been using the status message terminals.
Therefore, three of the sample vehicles were discarded from the final data sample. The final data
sample of four vehicles remained representative of the transportation services provided by Zum
as the sample still contained one 15-passenger van, one wheelchair lift-equipped van, and two
sedans.

Data Sample

Four months of AVL data and driver manifests were collected from Zuni between August 1 and
MNovember 30, 1995, The sample period was chosen to allow for comparison of the data
collected prior to and following installation of the external antennas (as described in the previous
section) to compare the accuracy and reliability of the AVL technology.

The month of August, was used to familiarize personnel with the AVL system and data
reporting. Beginning with September 1, 1995, every fourth weekday was selected for inclusion
in the actual data sample. If driver manifests were not available, the next weekday with vehicle

—————— e — = e A A e s oo
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information was selected. This schedule also assured that data would be collected from different
days of the week. Eleven days between September 1 and October 30, 1995, were included in the

sample: S R
W September 1 Friday ®  October 5 Thursday
®  September 7 Thursday ®  October 11 Wednesday
B September 13 Wednesday ®m  October 17 Tuesday
B September 19  Tuesday ®  October 23 Monday
B September 25 Monday ® October 30 Monday
B September 29  Friday

Aside from the real-time graphical and text displays of the vehicle location data and vehicle
status information on the AVL computer work station, all of the information was automatically
stored in a vehicle history computer file for later data analysis and report generation, CUTR
retrieved the history file from Zuni’s computer each week via a high speed modem and PC
Anywhere software. The files were archived on computer disks and kept for subsequent analysis.

CUTR used the vehicle history files to generate Detailed Event Reports with the Fleet Director™
software for each of the sample vehicles (see Appendix B). The Detailed Event Reports
contained data concerning all of the recorded movements and actions of each of the sample
vehicles from 5:00 am. to 7:00 p.m., Monday through Friday. Included in the reports were
vehicle identification number, speed and direction, date, time, vehicle status, and vehicle
location. Detailed Event Reports that contained AVL data for each of the sample vehicles for
each sample day were saved in ASCII computer file format so the information could be analyzed

using other software programs,
Driver Manifest Sample

Zuni also provided CUTR with copies of completed driver manifests for each of the vehicles
included in the study sample. Among other information, the manifests include the scheduled
pick-up and drop-off times, origins and destination addresses, the unique trip number for each
pick-up and drop-off, and the trip type (i.e., wheelchair or ambulatory). Drivers manually record
pick-up times, drop-off times, odometer readings, and other information.
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