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(57) Abstract: An intra-train communication network comprising a plurality of transceiver units on individual vehicles of the train.
A master unit initially transmits queries, including a first ID from a first group of ID’s, to the slave units using a second ID from a
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INTRA-TRAIN COMMUNICATION NETWORK
BACKGROUND AND SUMMARY OF THE INVENTION

The present invention relates generally to
communication networks and more specifically to an

5 intra-train communication network.
Intra-train communication using radio frequency
signals allows each locomotive in a train to establish

bidirectional data exchange. The locomotives may be
at one end of the train in a consist or spread
10 throughout the train. One challenge, in such an
arrangement, 1s discerning locomotives in one train
from those in another in order to distinguish data
from each train. As the trains move across particular
territories or terrains and are exposed to various
15 levels of interferences, communication can be lost and
must be re-established.
Such a system is described in European Patent
O 748 085 Al. It provides a protocol for
communication between tracking unit on individual cars
20 on trains. It allows the formation of network from
two or more independenj: tracking units and determining
which unit is a master of the network. It also
maintains a network with regular communication between
master and all slave units. One or more slave units
25 are removed from the network when they are moved out
of communication range of the master unit. One or
more units are added to the network when they are
brought in to communication with the master unit. Two
or more networks may be merged when network master
30 units come within communication range of each other.
The roll of ’master unit may be transferred from a

master unit with weak battery power to a slave which

has a stronger battery.
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Another example of a method providing autonomous radio
top group configuration described in U. S. Patent 5,511,232.

The radio transceivers are placed in a group configuration

mode that operates on a communication channel. A
configuration master receiver selected and other
transceivers are designated as configuration gslave

transceivers. The configuration master transceiver transmits
a radio talk group 1i1dentification information on the
communication channel. The configuration slave transceivers
recelve and store this radio talk group information for use
in talk group communications.

According to one aspect of the present invention there
18 provided a method of communicating between a master unit
and one or more slave units 1in a network, the method
comprising: transmitting, from the master unit to a slave
unit, queries using a first network ID of a first group of
network ID's; transmitting, from the slave unit to the
master unit, a response using the first network ID 1if the
slave unit 1is listening for the first network 1ID;
transmitting, from the master unit to an addressed slave
unit, a gquery, which includes identification of the first
network ID 1n a data portion of the query, using a second
network ID of a second group of network ID's if the master
unit does not receive the response to the queries using the
first network ID from the slave unit in a first time period;
and transmitting, from the addressed slave unit to the
master unit, a response to the query which included the
first network ID in the data portion of the query using the
second network ID and then changing to listening for and
Cransmitting using the first network ID.

According to a further aspect of the present invention
there is provided a method of initializing a communicating
network 1including a plurality of units, the method
comprising: setting each unit to listen for a network ID of
a first group of network ID's as a slave unit; selecting one

of the units as a master unit; determining an available
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second network ID of a second group of network 1ID's;
transmitting, from the master unit to all slave units using
at least one network ID from the first group, a message
including the second network ID in a data portion of the
message; and resetting each unit to 1listen for and
communicate using the second network ID of the second group.

According to another aspect of the present invention
there 1s provided an intra-train communication network
comprising: a plurality of transceiver units on individual
vehicles of the train; one of the units being a master unit
transmitting queries and the other units being slave units
receliving the queries and transmitting responses; the master
unit initially transmitting a query, including a first
network ID from a first group of network ID's in a data
portion of the query, to the slave units using a second
network ID from a second group of network 1ID's, and
subsequently transmitting qgueries using the first network ID
from the first group of network ID's; and the slave units
initially 1listening for the query using the second network
ID from the second group, responding using the second
network ID, and subsequently listening for queries and
responding using the first network ID.

According to a still further aspect of the present
invention there 1is provided a method of communicating
between a master unit and one or more slave units in a
network on a train, the method comprising: initially
transmitting, from the master wunit to the slave units, a
query, which includes a first network ID from a first group
of network ID's in a data portion of the query, using a
second network ID from a second group of network ID's, and
subsequently transmitting queries using the first network ID
from the first group; and the slave wunits initially
listening for the query using the second network ID from the
second group, responding using the second network ID and

subsequently listening for queries and responding using the
first network ID.
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The present invention 1s an 1intra-train communication
network 1including plurality of transceiver units on
individual vehicles of a train. One of the transceiver units
1s a master unit transmitting gueries or data request and
the other units are slave units receiving the qgueries and
transmitting responses. The master unit i1nitially transmits
querlies which include a first ID from a first group of IDs
to the slave unit using a second ID from a second set of
IDs. Subsequently, the master unit transmits gueries using
the first ID from the first group. The slave unit initially
listens for queries using the second ID from the second
group and responds using the second ID and then switches to
the first ID from the first group 1in the query.
Subsequently, the slave units listen for and respond using

the first ID from the first group. A slave unit switches to
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listening for an available ID in the second group if
the slave unit has not received a query within a first
period of time. If the slave has not received a query
from the master, it will alternate listening for the
ID from the second group and for the ID from the first
group.

The slave unit determines an available ID in the
second unit as an ID in the second group which is in
use no longer than a second period of time. The
master unit determines the first ID for the first
group as an ID in the first group which is not in use
during a third period of time.

The master unit transmits to all slave units
queries including the first ID and using the IDs of

the second group if the master unit does not receive

a response from any of the slave units in a fourth.

time period. Also, the master unit transmits to all
slave units queries including the first ID and using
the ID in the second group if the master unit does not
receive a response from at least one of the slave
units in the fourth time period and if the master unit
determines that the speed of the train is zero. The
master unit includes a 1list of all units in the
network and only processes a response received from a
unit in the list.

The master unit changes to a slave unit if the

lead unit has requested to change from a master unit

a change from a master unit and a slave unit has
communicated over the network requested to become a
master unit. During initialization all units are set
to be slave units with an ID selected from the second
group of IDs. When one unit is determined to be a

master, 1t begins a process of selecting the first ID

AMENDED SHEET
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from the first group and communicating 1t to the slave
units. .

Other advantages and novel features of the present
invention will become apparent from the following detailed
description of the invention when considered in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

e e e Y r— R

Figure 1 1s schematic view of a train which
incorporates the intra-train communication network of the
present invention.

Figure 2 1s a state diagram according to the principles
of the present invention.

Figure 3 1s a diagram of a data request message
according to the principles of the present invention.

Figure 4 1s a diagram of a data response message
according to the principles of the present invention.

As shown 1n Figure 1, train 10 includes a plurality of
locomotives 11, 14, 16, 18 and 19 1in a train with a
plurality of cars 20. Locomotive 11 and 14 form a consist A,
locomotives 16 and 18 form a consist B and locomotive 19
forms a consist C. One of the locomotives is designated a
lead locomotive and the others are considered trail and/or
remote locomotives. In the industry, if locomotive 11 is the
lead, locomotives 16 and 19 are remote and locomotives 14
and 18 are trail.

The lead locomotives communicates commands and controls

to the remote locomotives. The lead and remote locomotives

communicates commands and controls
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to their trail locomotives. Typically, the lead and
remote locomotive communicate by radio while they
communicate to their trail locomotives over a wire.
The commands and controls may include, for example,
setting the direction control, setting the throttle,
set up dymamic braking, ‘set up Eﬂe operéting modes,
interlock dynamic brakes, as well as turning on and
off warious ancillary functions. The tfail
locomotives transmit status messages or exception
message back to the lead locomotive. The status may
include locomotive identification, operating mode and
tractive-braking efforts. The exception messaée
includes various faults such as wheels élip,
locomotive alarm valve, incorrect brake pressure, low
main reservoir pressure, throttle setting, etc.

Each of the ;Locomotivejs includes a transceiver to
transmit and receive messages. While the preferred
embodiment will be described with respect to radio
frequency communication between the locomotives or at
least between the locomotive consists, if not between
all locomotives, the same principles can be applied to
communication along a wire where multiple
communications may be taking place. Thus, for
example, if there is a wire running throughout the
train through locomotives 11, 14, 16, 18 and 19 and
cars 20, and the locomotives form one network and the
cars form another network, the same method may be used
to allow private communication in either of the
networks.

Also, preferably, the radio frequency transceiver
is operated using a spread spectrum modulation
technique. An example is the FreeWave® Spread

Spectrum wireless data transceiver. As illustrated in

AMENDED SHEET
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Figure 3, a data request message sent by a master unit

includes a network
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ID at E, a slave unit address at C and D in a data
packet. The address is the locomotive railroad ID at
C and locomotive number at D of the specific slave

unit transceiver’s locomotive. The network ID is the
network ID selected from the first group of working
network IDs (W NET ID). The data request message is
sent using the selected W NET ID or one from the

second group of unassigned unit network IDs (UAU NET

ID) . The message also includes, for example, a message
format number at A, format version number at B and

check sum at F.

Each of the transceivers is programmable to
listen for a particular network ID and a data request
message having its address. Once the slave unit
receives the message having the network ID that it is
listening for, and its address, it will provide a
response message as illustrated in Figure 4, for
example. The response message would include its
address, namely the locomotive railroad ID at C and
locomotive unit number at D and the desired data at E.
It also includes the message format number at A, the

format version number at B and the check sum at F.

The data required is that previously described as well
as additional inforﬁation or data.

The number of working network IDs is generally
over 100 and the unassigned unit network IDs are
generally less than 10. One example is using 1-250
for W NET IDs and 251-255 for UAU NET IDs.

The operation of the intra-train communication
network will be discussed with respect to reference to

Figure 2 and Table 1.
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Table 1

Current . New ..

State

S1
52

S3

S2
S3
S4

S4

- 85

56

S6

S5

S4

Event or conditions Trangition gtate

Power on : Tl S2
In S2 for 50 seconds and - T2 S3
received a query. :

In 83 for 10 seconds and T3 S2
7 v

no query for self in last :

6 minutes. _ ,

EQR on for 10 seconds. T4 S4
EQR on for 10 seconds. TS 54
Carrier detected between 5 Té S5
geconds and 50 seconds from

start of S4. (Chk Net Id

updated to next available

net id)

No carrier detected between T7 SS
5 seconds and 50 seconds form -

start of S4. (W Net Id =

Chk_Net Id)

In S5 for 25 seconds T8 S6
In S6 for 1 to 2 minutes and T9 S5
(No response from any slave unit

for last 6 minutes) or (no

Response from 1 or more slave

units for last 6 minutes and

speed is zero) i

EQR off for 10 minutes or (EQR T10 S2
off and another lead unit has

indicated it will become lead

in 10 seconds or less)

EQR off for 10 minutes or (EQR Til S2
off and another lead unit has

indicated it will become lead

in 10 seconds or less)

EQR off for 10 minutes or T12 S2
(EQR off and another lead unit

has indicated it will become

lead in 10 seconds or less)

The initial state S1 is when the communication

system 1s power off. When turning the power on, the

transition Tl 1is to state 2 where all of ' the

transponders are set into a slave mode and listen on
an unassigned unit network ID UAU NET ID.

In state 2, each of the units determines an
available unassigned unit ID’ by listening on a
' ID while timing the

If 1t

particular unassigned unit
duration the particular UAU NET ID is in use.

determines that a particular UAU NET ID is

AMENDED SHEET
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. not being used for, for example, 30 seconds, then it
will continue using that UAU NET ID. If the time

period of the UAU NET ID was in continuous use
exceeded 30 seconds, a new UAU NET ID is selected from

S the group pf UAU NET IDs and tested.
One of the transceiving elerr;éﬁnts will become the

master unit and changeé its mode f£rom slave to master.
This master unit will transition T4 from state S2 to
S4. An example for transition T4 relates specifically
10 to the implementation on a locomotive intra-train
communication network. One of the locomotives will
become the lead or master and the other locomotives
will become the trail or slaves. The lead locomotive
in the train controls all of the other locomotives.
15 | One of the ways of determining the 1lead
locomotive and therefore tI;e master transceiver is to
monitor the state of the equalization reservoir which
controls the brake pipe commands throughout the train.
Only the lead locomotive will have its equalization
20 reservolr active. In this example, the transition T4
takes place if the equalization reservoir is on for at
least 10 seconds, for example.
In state S4, the master unit will now listen to
the network to determine an available working network
25 W NET ID from a second group of network IDs. The
master unit will pick a network W NET ID and determine
whether it has detected a message with that network ID
between five seconds and 50 seconds from the start of
state S4. 1If it does detect a carrier on the network
30 with that network 1ID, it then moves on to another
working network ID and starts over again in state S4
via transition Ts6. If 1t does not detect the

candidate working network ID between five seconds and

AMENDED SHEET
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50 seconds from the start of S4, it transitions T7 to
state S5.
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In state 85, the master unit polls the slave

units on all of the unassigned unit net IDs to attempt

to set up a communication. It does this since it does

g

not know what UAU NET IDs each of the slaveg have

selected for themselves. The polling includes sending
a message which includes the working net ID that it
has selected in state S4 as well as the addresses of
the individual units. The master unit includes a list
of all locomotive IDs within 1ts train and therefore
each will only respond to messages received from a
locomotive in the list.

The message being transmitted from the master
unit to the slave units, using the UAU NET 1IDs,
include specifically the WNET ID which has been
selected. The addressed slave units upon hearing its

address using 1ts selected UAU NET ID responds using

the UAU NET ID and switches to 1listening for and
responds using the WNET ID transmitted 1n the query or
data request from the master unit. When expiration of
a given period of time, for example, 25 seconds in
state S5, the master units transition T8 to state S6.
In state S6, the master and slave unit communicate to
each other continuously on the WNET ID.

The slave units, 1f they have been in state S2

listening on a selected UAU NET ID and receive a query

during the master polling which 1s a state 85,

transition T2 to state S3 to listening on the WNET ID

received 1n the query from the master unit.
Communication may be i1nterrupted 1n the network

between the masters and slaves due to terrain or

interference from the environment. If the gslave unit

has been in state S3, namely listening on the WNET ID

for at least 10 seconds and does not recelve a guery

PCT/US00/22479
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for itgelf for at least six minutes, a transition T3

ig back to S82. It determines an avallable UAU NET ID

and alternately listens on the available UAU NET ID or

the old WNET ID for a new gquery from the master unit.

The alternating periods may be equal or unequal. For
example, it will listen for 50 seconds for UAU NET ID
and 10 seconds for WNET ID.

Similarly, there are two conditions 1in which the

master unit will transition T9 from state S6 where 1t

communicates using the selected WNET ID back to state
S5 where it polls all of the slave units using the UAU
IDs. One is 1if the master unit 1s 1n state S6 for at
least one to two minutes and has not received a
response from any slave wunits for the last six
minutes, for example. This 1s an 1ndication that
communication has been lost with all of the slave
units and the network must be re-initialized. This 1s
generally while the train is in motion. Communication
with a single slave wunit will not cause re-
initialization or transfer from state S6 to S5. While
the train is moving, it 1s more important to maintailn
communication with whatever slave units communication
can be maintained. Thus, information being

transmitted back and forth will not be interrupted and

gr—

effect control of the train.

A second condition which will cause a transition

p—

TO from S6 to S5 if communication has been lost with

at least one of the slave units for at least six

minutes and the speed 1s 2zero. When the gspeed 1s

zero, the train is not moving and therefore there 1is

more time to re-establish communication with all of

the units. Also, lack of communication will not

effect safety. The six minute time period for lost

PCT/US00/22479
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communication 1s a function of the number of UAU NET

ID’s which are unavallable for use. For example, 50

to 60 seconds for each UAU N.

[1]

1T ID.

Re-initialization of the system, namely going
back to state S2, can be produced also when the lead
or master locomotive 1s changed. This 1s illustrated
by transitions T10, T1ll and Tl from states S6, S5 and
S4, respectfully back to state S2.

As discussed above, the present method determines
whether a locomotive 1s 1n lead or master by the state
of its equalization reservoir. The transitions T10,
Tll and T12 by the lead locomotive can occur for two
conditions. One 1s, the equalization reservoir at the

phin
p—

master unit has been off for a period of time, for

example, 10 minutes. The other condition is, that the
equalization reservoir 1s off and another 1lead
locomotive has 1ndicated that 1t wants to be a lead
locomotive and will transition to state S4 in 10
seconds or less.

Lead mode flag 1s conditioned by changes of
equalization reservolr detection switch and data from

F

slaves which contain status of their equalization

reservolir detection switches. A slave will delay 10
seconds before declaring master and a master will
continue as master up to 10 minutes 1f no slave has
declared transition to master.

Other indicia may be used to determine a master
unit. If the communication network does not correlate
master and slave transceilvers to lead and trail
locomotives, any 1ndicia may be used to indicate

master versus slave.

In the specific embodiment described, the

communication network consists of a reconfigurable

PCT/US00/22479
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radio in the lead locomotive acting as a master which

polls any trailing and remote locomotives for status

information. The master already knows the locomotive

IDs of itself and the other locomotives in its train.

5 Communication is established and re-established if

lost, among the locomotives given: a definition of the

train consist, including unique locomotive numbers.

Conflict resolution is provided if more than one

machine is trying to use the same network ID or more

10 " than one locomotive claims to be the lead. Automatic

detection of the locomotive lead status and

redesignation of the master unit to coincide with

change in lead is also provided. The software to

establish the communication may be part of the

15 transponder or any other interface with the locomotive

controls. One typical exatriple 1s the LEADER System,
available from New York Alr Brake Corporation.

Although the present invention has been described

-and illustréted in detail, it is to be clearly

20 understood that the same is by way of illustration and

example only, and is not to be taken by way of

limitation. The scope of the present invention are to

be limited only by the terms of the appended claims.

AMENDED SHEET
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What is claimed:

1. A method of communicating between a master unit and one
or more slave units in a network, the method comprising:

transmitting, from the master unit to a slave unit,
gqueries using a first network ID of a first group of network
ID's;

transmitting, from the slave unit to the master unit, a
response using the first network ID 1if the slave unit 1is
listening for the first network ID;

transmitting, from the master unit to an addressed
slave unit, a query, which includes identification of the
first network ID in a data portion of the query, using a
second network ID of a second group of network ID's 1f the
master unit does not receive the response to the gqueries
using the first network ID from the slave unit in a first
time period; and

transmitting, from the addressed slave unit to the
master unit, a response to the gquery which 1included the
first network ID in the data portion of the gquery using the
second network ID and then changing to listening for and

transmitting using the first network ID.

2. A method according to c¢laim 1, including switching a
slave unit to 1listen for an available network ID in the
second group 1f the slave unit has not received a query

within a second time period.

3. A method according to claim 2, wherein the first and
second periods are approximately 6 minutes depending upon

the number of IDs in the second group.

4 . A method according to claim 2, including determining an
avallable network ID in the second group for the slave unit
for listening as a network ID in the second group which is

in use as a network ID for no longer than a third time

period.
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5. A method according to claim 2, wherein the slave unit
1s alternately switched to listening for an available
network ID in the second group and for the first network ID
of the first group 1f the slave unit has not received a

query within the second time period.

6. A method according to any one of claims 1 to 5,
including switching a slave unit to listen for an available

network ID in the second group upon initialization.

7 . A method according to any one of claims 1 to 6, whereiln

the first group has at least 100 ID's and the second group

has no more than 10 ID's.

8. A method according to any one of claims 1 to 7,
including determining the first network ID of the first
group as an ID 1in the first group which is not in use as a

network ID during a fourth period of time.

. A method according to c¢laim 8, wherein the fourth

period of time is in the range of 5 to 50 seconds.

10. A method according to any one of c¢laims 1 to 9,
including storing in the master unit a list of all units in

the network, and only processing responses received from a

unit in the list.

11. A method according to any one of claims 1 to 10,
including changing the master unit to a slave unit (a) if
the master unit has detected its change as a master unit may
be needed for a fifth period or (b) if the master unit has
pending a change as a master unit and one of the slave units

has communicated over the network a query to become a new

master unit.
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12. A method according to any one of c¢laims 1 to 11,
including transmitting, £from the master unit to all the
slave units, the guery, which includes identification of the
first network ID in the data portion of the query, using
network ID's of the second group 1f the master unit does not
receive a response to the queries using the first network ID

from any of the slave units in the first time period.

13. A method according to any one of claims 1 to 12,
including transmitting, from the master unit to all the
slave units, the guery, which includes 1dentification of the
first network ID 1n the data portion of the query, using
network ID's of the second group 1f the master unit does not

receive the response to the queries using the first network

ID from at least one of the glave units in a first time

period and a speed of the train 1s zero.

14, A method of 1initializing a communicating network

including a plurality of units, the method comprising:

setting each unit to listen for a network ID of a first
group of network ID's as a slave unit;

selecting one of the units as a master unit;

determining an avalilable second network ID of a second
group of network ID's;

transmitting, from the master unit to all slave units
using at least one network ID from the first group, a
message 1ncluding the second network ID in a data portion of
Che message; and

resetting each unit to listen for and communicate using

the second network ID of the second group.

15. A method according to claim 14, wherein the network 1is
on a train, and selecting the master unit 1includes

determining an active state of an equalization reservoir on

a vehicle in the train.
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16. A method according to claim 14 or 15, 1including
changing the master unit to a slave unit in the network (a)
if the master unit has detected its change as a master unit
for a fifth period or (b) if the master unit has pending a
change as master unit and one of the slave units has
communicated over the network a query to become a new master

unit in the network.

17. A method according to any one of claims 14 to 16,
wherein determining the available second network ID includes
determining a network ID in the second group which 1s not in

use as the network ID during a first period of time.

18. A method according to any one of claims 14 to 17,
including determining an available network ID 1in the first
group for the slave unit as network ID in the first group
which is 1in use as the network ID for no longer than a

second time period.

19. A method according to any one o¢of claims 14 to 18,
wherein each slave unit determines 1ts own avalilable network
ID from the first group of network ID's, and the master unit
transmits, to all slave units using all the network ID's
from the first group, a message 1including the second network

ID 1in the data portion of the message.

20. A method according to any one of claims 14 to 19,
including determining if a new master unit has been selected
in the network and if so0, repeating the initialization

process.

21. A method according to any one of claims 14 to 20,
including re-transmitting, from the master unit to all the
slave units using network ID's of the first group, a message
including the second network ID if the master unit does not

recelive a message from any of the slave units in a £first

time period.
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22. A method according to any one of claims 14 to 21,
wherein the network is on a train, and re-transmitting, from
the master unit to all the slave units using network ID's of
the first group, a message including the second network ID
1f the master unit does not receive a message from at least
one of the slave units in a first time period and a speed of

the train is zero.

23. An intra-train communication network comprising:

a plurality of transceiver units on i1ndividual vehicles
of the train;

one of the units being a master unit transmitting
queries and the other units being slave units recelving the
gueries and transmitting responses;

the master unit 1nitially transmitting a query,
including a first network ID from a first group of network
ID's 1n a data portion of the query, to the slave units
using a second network ID from a second group of network
ID's, and subsequently transmitting queries using the first
network ID from the first group of network ID's; and

the slave units 1nitilally listening for the guery using
the second network ID from the second group, responding
using the second network ID, and subsequently listening for

querlies and responding using the first network ID.

24. A network according to claim 23, wherein a slave unit
switches to listen for an available network ID in the second
group 1f the slave unit has not received the gquery within a

first time period.

25. A network according to claim 24, wherein the slave unit
determines an available network ID in the second group as a

network ID 1n the second group which 1s 1n use as the

network ID for no longer than a second time pericd.
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26. A network according to c¢laim 24 or 25, wherein the
slave unit 1s alternately switched to listening for an
avallable network ID 1n the second group and the first
network ID of the first group 1f the slave unit has not

received a query within the second time period.

27. A network according to any one of claims 23 td 26,
wherein the master unit transmits, to all the slave units, a
guery including the first network ID in the data portion of
the query and using network ID's of the second group if the
master unit does not receive a response from any of the

slave units in a third time period.

28. A network according to any one of claims 23 to 26,
wherein the master unit transmits to all the slave units, a
query 1including the first network ID in the data portion of
the query and using network ID's of the second group if the
master unit does not receive a response from at least one of
the slave units in a third time period and a speed of the

traln 18 zero.

29. A network according to any one of claims 23 to 28,
wherein the master unit is on a vehicle in the train whose

equalization reservoir is active.

30. A network according to any one of claims 23 to 29,
wherein the master unit switches to a slave unit if the
master unit's vehicle's equalization reservoir i1is 1lnactive
for a fourth period or 1f the reservoir is inactive and a

slave unit has communicated over the network a aquery to

become a new master unit.

31. A network according to any one of claims 23 to 29,
wherein the master unit switches to a slave unit if the
master unit's wvehicle's equalization reservoir is inactive

and a slave unit has communicated over the network a query

Lo become a new master unit.
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32. A network according to any one of claims 23 to 31,
wherein the master unit determines the first network ID of
the first group as a network ID in the first group which is

not in use as the network ID during a fifth time period.

33. A method of communicating between a master unit and one
Oor more glave units 1n a network on a train, the wmethod
comprising:

initially transmitting, from the master unit to the
slave units, a query, which includes a first network ID from
a first group of network ID's 1in a data portion of the
query, using a second network ID from a second group of
network ID's, and subsequently transmitting queries using
the first network ID from the first group; and

the slave units initially listening for the gquery using
the second network ID from the second group, responding
using the second network ID and subsequently listening for

queries and responding using the first network ID.
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T4 T2 T3

S3: SLAVE LISTENING ON W_NET_ID
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'S4. MASTER LISTENING ON CHK_NET_ID
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S6: MASTER POLLING ON W_NET_ID
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