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Houston Metro: A Story of Innovation and Evolution

By Bill McFarland

The Metropolitan Transit Authority of
Harris County (Houston Metro) is an
example of what can be achieved when
vendor and customer work together as
a team. The partnership began over 10
years ago in 2003 with an Integrated Ve-
hicle Operations Management System
(IVOMS) for Metro's 1,000-plus fleet.
Over the next 10 years, the agency and
vendor, INIT, continued to expand and
upgrade the IVOMS system without can-
nibalizing the original systems on or off
vehicle.

Original System

This first phase of IVOMS included
Wide Area Data using a Motorola RD-
LAP data system; bulk data via a Wi-Fi
LAN; both aural and visual ADA com-
pliant announcements on the fixed-
route vehicles; automatic passenger
counting (APC) with near real-time
reporting; Integration with legacy CAD
components to collect login informa-
tion; an MDT for messaging and backup
login; GPS tracking; and Traffic Signal
Priority integration.

The Central system supported a dozen
workstations with map displays and a set
of dispatching measures, including bi-
directional text messaging, covert alarms,
and a full suite of tools: Integration of the
existing scheduling and run cutting soft-
ware; system administration, announce-
ments creation; and robust reporting
software.

The system supported over 1,300 vehi-
cles with INIT’s vehicle logic unit (VLU),
COPILOTpc, and a server farm comprised
of physical servers and a SAN for data
storage.

System Evolution

Due to the modular design of the INIT
system, Houston has been able to grow
IVOMS to adapt to changing customer
needs and corporate directives, on both
a technical and operational level. INIT
implemented a series of additional func-
tions including:

e Integrating the third party Q Card
smart card payment validators on all
fixed-route buses.

* Adding a variety of supportive dis-
patcher functions.

e Adding signage in the Market Street
office building to display the total num-
ber of riders served each day in near real
time.

Migration of Technologies

The first major advancement in tech-
nology was to move the IVOMS system
from physical servers to a fully virtual-
ized environment. Houston was the
first 1,000-plus vehicle transit system to
be virtualized in the world. The migra-
tion allowed Metro to take advantage of
features like VM Ware's HA (High Avail-
ability), as well as employ fewer physical
servers leading to cost savings.

As part of Metro's Safe Bus project,
INIT data was migrated to 3G/4G cellular
and Wi-Fi through Cisco Mobile Routers
and Motorola Modems. This required the
support of both RD-LAP and the Cisco
Router simultaneously as vehicles were
migrated.

In order to support third-party real-
time passenger information applications,
INIT implemented SIRI and GTFS-RT in-
terfaces for Metro. These interfaces sup-
ply INIT departure prognosis for use by
third-party Web, smartphone and IVR ap-
plications.

Metro’s latest project is the full inte-
gration of their P25 Motorola voice ra-
dios into the IVOMS system. This com-

prises additions to both the central and
on-vehicle systems to provide full func-
tions including, covert microphones,
group, individual and calls to passengers.
A graphical interface is integrated into
the dispatcher workstations to establish
voice calls.

Summary

Over the 10 years since IVOMS was
first implemented, INIT has worked with
Houston Metro to expand and modern-
ize the system successfully without inter-
ruption to service. The modern evolution
of technologies included: new server
configurations; additional on-vehicle in-
tegration to third-party devices like the
routers and radios; and many customer
facing innovations. However, through all
of these, the core system has not been
replaced. The vehicles are still running
on the original VLUs and the core com-
ponents of the central system are still in
service.

As Houston continues to grow and ex-
pand their fleet, newer VLUs will be integrat-
ed. INIT will seamlessly support both types
as all systems are baclward compatible.

Bill McFarland is director of technical services for INIT,
Innovations in Transportation Inc. wmefarand@initusa.com
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