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(57) Abregée/Abstract:

A method of inserting a communications module (6) into a wireless communication system (1) comprising at least one control
module (2) and a plurality of communications modules (3, 4, 5) is disclosed. The system (1) Is adapted to transmit messages
either directly or indirectly between modules and each module Is adapted to recelve a wireless message and transmit a wireless
message to a further communications module or to a control module. The communications module (6) Is inserted Into the
system (1) and transmits a first signal in a set-up mode. If the first signal is detected by at least one pair of modules (2, 3, 4, 5),
the communications module (6), by means of a signal from a control module (2), Is installed to communicate directly with the two
modules of at least one pair of modules.
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(57) Abstract: A method of inserting a communications module (6) into a wireless communication system (1) comprising at least
one control module (2) and a plurality of communications modules (3, 4, 5) is disclosed. The system (1) is adapted to transmit
messages either directly or indirectly between modules and each module is adapted to receive a wireless message and transmit a
wireless message to a further communications module or to a control module. The communications module (6) 1s inserted into the

O system (1) and transmits a first signal in a set-up mode. If the first signal is detected by at least one pair of modules (2, 3, 4, 5),

the communications module (6), by means of a signal from a control module (2), is installed to communicate directly with the two

modules of at least one pair of modules.
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AUTOMATIC INSTALLATION PROCESS FOR WIRELESS COMMUNICATION
SYSTEM

The present 1i1nvention relates to a method of 1inserting
communications modules 1into a wireless communication system
having at least one control module and a plurality of
communications modules, wherein the system transmits wireless
either directly or indirectly between pairs of said modules.
The invention relates particularly, but not exclusively, to a
method of 1nserting communications modules into a system 1in
which a high degree of reliability is required, such as 1n a

security or fire alarm system.

Wireless communications systems are known in which one or more
control modules transmit wireless messages around the system,
either directly or indirectly, wvia successive radio frequency
communications modules, each of which is designed to receive a
message and transmit the message onwards in the system and 1is
allocated a predetermined position in the order of message
transmission. This enables wireless messages to be relayed
across relatively large distances without the need for high
powered transmitters, which in certain countries are subject to

fairly stringent licensing requirements.

Known communications systems of this type suffer from the
drawback that 1f one of the communications modules is moved,
reliability of signal transmission paths around the system can
no longer be relied upon, or the communications modules must be
re-configured, which 1s a considerably time consuming process.
Also, 1f a new communications module 1s inserted 1into the
system, 1t 1s a failrly laborious process to re-configure the
other units 1n the system (i1i.e. re-allocate their positions 1in
the order of message transmission) 1n order to take account of
the new unait. In particular, 1in broadcast systems 1t 1s
usually necessary to program into the new unit system numbers,

unit numbers, type identifiers and so on. The programming of
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these parameters 1is relatively difficult for untrained
personnel, thus increasing the cost and difficulty of operating

the system. These numbers are sometimes inserted by means of

software, but most often by means of a series of switches (of
which there are usually 8 or 16), each of which needs to be set
in one of two positions by personnel. This clearly makes
setting up the system more labour intensive and therefore
‘increases its cost.

Preferred embodiments of the present invention seek to overcome
the above disadvantages of the prior art.

According to an aspect of the present invention there is
provided a method of inserting a communications module into a
wireless communication system comprising at least one control
module and a plural:.ty of first communications modules, wherein
the system is adapted to transmit messages either directly or
indirectly between modules, and wherein each said first
communications module is adapted to receive a wireless message
and transmit said message to a further first communications
module or to a said control module, and is programmed with
respective addresses identifying modules with which it
communicates messages directly when in a communication mode,
the method comprlslng

i) causing a second couimiiﬁicatﬁions module, which is to be
inserted into the system, to transmit a first signal in a set-
up mode; and

(i1) if said first signal is detected by at least two said
modules capable of communicating directly with each other,
causing said second communications module, by means of a second
signal from at least one said control module updating the
address of one of said modules which detected said first

signal, to be installed to communicate directly, when in said
communication mode, with two said modules which detected said
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first signal, including the module whose address was updated by

said second signal.

This provides the advantage that the system <can be
automatically configured as each module is added to the system
in such a way that reliability of communication links is
maximised. In addition, the advantage is provided that
difficult procedures such as programming in system numbers and
the like are avoided as this can be carried out auton;atically
by the system of the invention.

In a preferred embodiment, the step of the step of causing said
communications module to be inserted to communicate directly
with said two modules comprises updating the address of said
modules adapted to transmit messages in the system subsequently
to"fhe communications module to be inéerged.

In a preferred embodiment, said addresses are consecutively
numbered, and said updating step comprises incrementing the
numbers of the addresses of said modules adapted to transmit

messages in the system subsequently to the communications
module to be inserted.

The method may further comprise the step‘ of testing reliability

of communications links between said communications module to
be inserted and the two modules with which it is to communicate
directly when in said communication mode.

Said step of testing reliability preferably comprises

exchanging at least one message between said communications
module to be inserted and said two modules.

According to another aspect of the invention, there is provided
a method of method of automatically setting up a wireless
communication system comprising at least one control module and
a plurality of communications modules, wherein the system is
adapted to transmit messages either directly or indirectly

AMENDED SHEET
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between modules, and wherein each said communications module is
adapted to receive a wireless message and transmit said message
to a further communications module or to a said control module
and is programmed with a respective address identifying modules
with which it communicates messages directly when in a
communication mode, the method comprising:

AMENDED SHEET
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causing a first communications module to transmit a first

signal 1n a set-up mode;

if said first signal is received by at least one said
control module, causing said first communications
module, by means of a second signal from a said control
module which received said first message, to communicate
in said communication mode directly' with said control

module which received said first message;

causing a second communications module to transmit a

third signal in a set-up mode;

if said third signal is detected by said first
communications module and said control module which
received said first message, causing, by means of a
fourth signal from said control module, said second
communications module to communicate directly with the
first communications module and said control module, and
said first communications module to communicate directly

with said second communications module, in said

communication mode.

The method may further comprise the step of inserting at least

one further communications module according to a method as

defined above.

The method preferably further comprises the step of testing

reliability of communications links between modules intended to

communicate directly with each other.

The method may further comprise the step of changing the or

each said communications module from said set-up mode to said

communications mode by means of a signal from at least one said

control module.
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This provides the advantage of enabling the system ¢to
automatically make itself ready to communicate wireless
messages when the communications modules have been inserted.
As an aid to understanding the invention, a preferred

embodiment thereof will now be described, by way of example

only and not in any limitative sense, with reference to the

accompanying drawings, in which:-

Figure 1 shows a first step in a process embodying the present

invention for introducing a first communications module into a

wireless communication system;

Figure 2 shows a subsequent step to the step of Figure 1;
Figure 3 shows a subsequent step to the step of Figure 2;
Figure 4 shows a subsequent step to the step of Figure 3;

Figure 5 shows a first step 1in inserting a second

communications module into the system of Figures 1 to 4;
Figure 6 shows a subsequent step to the step of Figure 5;
Figure 7 shows a subsequent step to the step of Figure 6;
Figure 8 shows a subsequent step to the step of Figure 7;

Figure 9 shows the communication system i1n which the master

unit, first unit and second unit are inserted;

Figure 10 shows a first step in inserting a third

communications module into the system of Figures 1 to 9;

Figure 11 shows a subsequent step to the step of Figure 10;
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Figure 12 shows an alternative step to the step of Figure 11;

and

Figure 13 shows a step 1n which the radio frequency

communications links of the system of Figures 10 to 12 are
tested.

Referring to Figure 1, a wireless communication system 1 such
as a security system or fire alarm system initially comprises

a master unit 2 comprising a control module, and a first

communications module 3. The process of 1installing the
communications module 3 in the system 1 is begun by switching
the master unit 2 to its auto install mode. The first

communlications module 3 is then switched on, and the switching
on of the communications module 3 automatically causes that
module to go into 1its auto install mode. As a result, the

first module 3 transmits a "Hello" message contalning
information identifying the first module 3.

If the master unit 2 receives the "Hello" signal from the first
module 3, 1t responds with an "Ack" (acknowledgement) message,
followed by an “init" (initialisation) message (Figure 2).

The 1initialisation message initialises new communications
modules (such as the first module 3) as they are installed in
the system to give them a unique ID number reflecting their

poslition 1n the system (i.e. the other modules in the system

with which they exchange messages directly).

All communications modules in the system 1, and the master unit
2, have a unigque ID number, but the master unit 2 has an
additional ID number, i.e. the master unit 2 has ID numbers #0

and a further number equal to the number of communications

modules 1n the system 1 plus 1. This reflects the fact that
the master unit 2 1is both the beginning and the end of the
chain 1f communication in the system 1. In the arrangement

shown 1in Figure 2, therefore, assuming that no other
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communications modules 3 are already i1nstalled i1in the system 1,

the first module 3 is initialised as ID #1.

As shown 1n Figure 3, the master unit 2 then tests the
reliability of the communication link between itself and the
first communication module 3 by repeatedly transmitting a radio
frequency message to the first module 3, which 1s then
transmitted back to the master unit 2. In order for the test
to be successful, the message must be reliably exchanged a
predetermined number of times, or the first module 3 1is not
installed. If the test is successful, on the other hand, the
master unit 2 sends a configuration message (Figure 4) to the
first module 3 to configure the function of the unit. If this
process 1s successfully completed, the first module 3 1s then

installed and the master unit 2 can reliably transmit to and

receive messages from the first module 3.

Referring to Figure 5, the second communications module 4 to be
installed i1n the system 1 is then switched on, as a result of
which 1t automatically enters 1its auto 1install mode and
transmits a "Hello" message, 1n a manner similar to the first
module 3. If the "Hello" message 1s receilved by the master
unit 2 and the first module 3, the second module 4 1s
automatically installed in a manner similar to the first module
3 and is 1nitialised with ID #1. This causes the master unit

2 to have ID #0 and ID #3, and the ID of the first module 3 1is
incremented to ID #2 (Figure 6).

The second module 4 is installed between the master unit 2 and
the first module 3 as ID #1 because 1t 1s known to be able to
communicate directly with these two neighbouring units. The
reliability of the radio frequency communications links between
the second module 4 and the master unit 2, and between the
first module 3 and second module 4 is then tested (Figure 7).
If this test is successfully carried out, the master unit 2
configures the second module 4 1n a manner similar to the first

module 3 as shown in Figure 8, and the system 1 is then as
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shown 1in Figure 9 in which each of the master unit 2 and
communications modules 3,4 can communicate directly wilith the
other two. If, on the other hand, the second module 4 is out ot
radio range of either the master unit 2 or the first module 3,
the "Hello" message is not detected by both the master unit 2

and first module 3, as a result of which the second module 4 1is

not installed.

Referring now to Figure 10, when a third module 5 to be
installed is switched on, it transmits a "Hello" signal 1n a
similar manner to the first 3 and second 4 modules. This
“Hello” signal must be heard by two other units 2,3 or 4, or
the third module 5 will not be 1nstalled. If the "Hello"
message is received by the first and second modules 3,4 but not
by the master unit 2, the third unit 5 1s 1nstalled between
those modules as ID $#2, since it is known that the third module
5 can communicate directly with both of those modules. The
master unit 2 and first module 3 then increment their ID
numbers. The reliability of the radio frequency communication
link between the third module 5 and the first and second
modules 3,4 1is then carried out, and the third module 5

configured 1if the test 1s successfiul.

Referring now to Figure 11, when a fourth module 6 to be
installed is switched on (and therefore automatically enters
its auto-install mode), it transmits a “Hello”’ message which
must be received by at least two units having consecutive ID
numbers (i.e. two units which can communicate directly with
each other), otherwise it will not be installed. For example
if the “Hello” message is received by the second module 4 (ID
#1) and the first module 3 (ID #3) only, it will not be
installed (Figure 11). If, on the other hand, the “Hello”
message from the fourth module 6 1is received by two units
having consecutive ID numbers, it will be 1installed between
these two units, as shown in Figure 12. If more than one pailr
of units having consecutive ID numbers detects the “Hello”

message, the fourth module 6 is installed between the pair of
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consecutively numbered units having the lowest ID numbers. For
example, 1f the "Hello” message 1s received by the master unit
2 and the first 3 and second 4 communications modules, the

fourth module 6 i1is installed between the master unit 2 and

second unit 4 with ID #1.

When the fourth module 6 has been 1nitialised with an 1ID
number, the reliability of the radio frequency communication
links to that module 6 is tested in the manner described
earlier. When the module 6 has then been configured, it 1is
successfully installed, and additional modules can then be

installed 1n an analogous manner. The system 1 can revert to

its communication mode.

It will be appreciated by persons skilled in the art that the
above embodiment has been described by way of example only and
not in any limitative sense, and that wvarious alterations and
modifications are possible without departure from the scope of

the invention as defined by the appended claims.
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CLAIMS

1. A method of inserting a communications module
into a wireless communication system comprising at least one
control module and a plurality of first communications modules,
wherein the system is adapted to transmit messages eilither
directly or indirectly between modules, and wherein each said
first communications module is adapted to receive a wireless
message and transmit said message to a further first
communications module or to a said control module, and is
programmed with respective addresses identifying modules with
which it communicates messages directly when in a communication

mode, the method comprising:

i) causing a second communications module, which is to be
inserted into the system, to transmit a first signal in a set-

up mode; and

(11) | 1f said first signai is detected by at least two said
modules capable of communicating directly with each other,
causing said second communications module, by means of a second
signal from at least one said control module updating the
address of one of said modules which detected said first
signal, to be installed to communicate directly, when in said
communication mode, Qith two said modules which detected said
first signal, including the module whose address was updated by
said second éignal. '

2. A method according to claim 1, wherein the step of
causing said communications wmodule to be inserted to
communicate directly with said two modules comprises updating
the address of said modules adapted to transmit messages 1in the
system subsequently to the communications module to be

inserted.

3. A method according to claim 2, wherein said addresses are

AMENDED SHEET
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consecutively numbered, and said updating step comprises
incrementing the numbers of the addresses of said modules
adapted to transmit  messages in the system subsequently to the
communications module to be inserted.

4. A method according to any one of the preceding claims,
further comprising the step of testing reliability of
communications links between said communications module to be
inserted and the two modules with which it is to coﬁﬁunicate
directly when in said communication mode. |

5. A method according to claim 4, wherein the step of
testing reliability comprises exchanging at least one message
between said communications module to be inserted and said two
modules.

6. A method of installing a communications module in a
wireless communication system comprising at least one control
module and a plurality of first communications modules, wherein
the system 1s adapted to transmit messages either directly or
indirectly between modules, and wherein each said first
comnmunications module is adapted to receive a wireless message
and transmit said message to a further first communications
module or to a salid control module, and is programmed with
respective addresses idéntifying ‘modules with which it
communicates messages -diréc'til'y when in a communication mode,
the method substantia]fly as hereinbefore described with
reference to the accompanying drawings.

7. A method of automatically setting up a wireless
communication system comprising at least one control module and
a plurality of communications modules, wherein the system is

adapted to transmit messages either directly or indirectly
between modules, and wherein each said communications module is

adapted to receive a wireless message and transmit said message
to a further communications module or to a said control module,

and 1s programmed with a respective address identifying modules

AMENDED SHEET
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with which it communicates messages directly when in a
communication mode, the method comprising:

-

(1) causing a first communications module to transmit a first
signal in a set-up mode;

(ii) if said first signal is received by at least one said

AMENDED SHEET
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control module, causing said first communications
module, by means of a second signal from a said control
module which received said first message, to communicate
in sald communication mode directly with said control

module which received said first message;

(1ii) causing a second communications module to transmit a

third signal in a set-up mode;

(iv) 1f said third signal 1s detected by said first
communications module and said control module which
received said first message, causing, by means of a
fourth signal from said control module, said second
communications module to communicate directly with the
first communications module and said control module, and
sald first communications module to communicate directly
with said second communications module, in said

communication mode.

8. A method according to claim 7, further comprising the
step of inserting at least one further communications module by

means of a method according to any one of claims 1 to 6.

S. A method according to any one of the preceding claims,
further comprising the step o0f testing reliability of
communications links between modules intended to communicate

directly with each other.

10. A method according to any one of the preceding claims,
further comprising the step of changing the or each said
communications module from said set-up mode to said
communications mode by means of a signal from at least one said

control module.

11. A method of automatically setting up a wireless
communication system comprising at least one control module

adapted to transmit wireless messages via a plurality of



CA 02382203 2002-02-18
WO 01/15112 PCT/GB00/02777

-13 -

communications modules, wherein each sailid communications module
is adapted to receive a wireless message and transmit said
message to a further communications module or to a said control
module and 1s programmed with a respective address identifying
modules with which it communicates messages directly when i1n a
communication mode, the method substantially as hereinbefore

described with reference to the accompanying drawings.
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