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Outputs

e Demonstration of advanced radio technology and
infrastructure along the Midwest passenger rail
corridor, in support of the Federal Railroad
Administrations high-speed rail pilot program.

The incremental train control system (ITCS) is a radio-
based signaling system designed by Gian3portation
Systems whose purpose is to facilitate high-speed pas
senger rail transportation along the Midwest rail corridor
between Chicago and Detroit. The current ITCS demon
stration system “overlays” on an existing legacy track
signaling system of approximately #tlles in length. It
provides enforcement of signal indications and civil
speed limits, as well as advanced start of highway cross
ing gates, in a high-speed rail environment. The overlay
design supplies system redundarsry that in the event

of data communication failure between ITCS compo
nents, passenger safety is not compromised, as train
control will revert to the legacy signaling infrastructure.

At higher track speeds, the status of highway crossings
and signal lights must be made known to the locomotive
at further distances from the crossing and signals, as

compared to traditional trac’
speeds, and highway cress

S,

Amtrak station at Niles, Michigan (image
courtesy of G.E. rAnspotation Systems).

pertinent data (track profile, computed braking
distances based on track profile, and so forth),
and then determines permissible locomotive
actions, so as to facilitatefiefent high-speed
rail travel.

During the course of this pilot program, opera
tional system anomalies, believed attributable to
radio propagation, have been experienced on a

ing gates must be activatec
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number of occasions. While =

these anomalies have alway Eﬁ?ﬂfﬂm
resulted in restrictive “fail
safe” modes of operation, w
ITCS functioning exactly as
should under these degrade
conditions, these anomalies
have resulted in sub-optimul
transit time performance of
passenger trains traversing
territory. Consequent|ythe
Federal Railroad Adminis
tration (FRA) asked the
Institute to provide technical
representation to the ITCS
program on their behalf.
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Empirical evidence collectec
thus far suggests that log-Ac
mal shadowing phenomena
deleteriously decting the
propagation of the 900-MHz
RF data link signals. Figure
shows typical receiver
response curves (average a
minimum received power

levels) as measured by G.E.
Transportation Systems. Figure 2. Successfullyeceived ITCS data packets;

Hy-Rail vehicle at 5 mph.

What this plot shows is that
on eastbound moves (although this measurement
was actually taken traveling westbound), the signal What is apparent is that near MP 160 (lower-left
strength would not have beenfiiént to allow the corner) and west, successful packet reception in this
locomotives ITCS equipment to have acquired the  fringe area appears to be less reliable than further
signal from wayside server 9 by the time milepost  east, a region more centrally located to the track sec
marker MP 160 had been reached. Even though MPtion. During this data collection activjtthe Institute
160 is still in server 8 territonhaving acquired noted that the tree line was on the same order of
server 9 by this time ensures that an RF data link is height as the 900-MHz antennas, a very likely cause
established and that advance gate crossing activa  of the shadowing phenomena being experienced.
tions and other critical actions can be triggered just The Institute is currently exploring whether apposite
as soon as the locomotive would enter server 9 terri solutions could be as simple as raising the heights of
tory at MP 156. wayside antennas, or whether an entirely new
approach to system design and/or deployment of the

representative areas of successful data communica

tion. Figure 2 shows the locations of successfully
received ITCS packets over a portion of the same
track territory indicated by the turquoise-colored
dots on the (magenta-colored) tracks. It is to be
noted that this data was collected in a single pass

while driving along trackside in an ITCS-equipped For more information, contact:
Hy-Rail vehicle, at speeds of about 5 mph, as John M. \&nderau
opposed to a number of data sets collected at typical (303) 497-3506
(faster) locomotive speeds, as was done in Figure 1. e-mail jv@its.bldrdoc.gov
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