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System of devices of which some include an infrared remote control interface

FIELD OF THE INVENTION
The invention relates to a system of devices of which some include an infrared
remote control interface, network gateway devices for use in such a system and a method of

operating such a system.

BACKGROUND OF THE INVENTION

Many consumer devices, such as television sets, set-top boxes, media players
etc have infrared (IR) remote control interfaces. Normally, this requires a user with a remote
control unit to be in the same room as the device that the user wants to control.

US patent application No 2006/103767 describes a system that makes it
possible to use a remote control unit in one room for controlling a device in another room. IR
receiver gateways and repeater gateways connected via a network are used. When a receiver
gateway detects a first IR remote control signal, it generates a network message with
information from the first IR remote control signal and sends the message over the network.
The repeater gateway receives the message from the network and generates a second IR
remote control signal with information from the message. The receiver and repeater gateways
are located in different rooms. A device with a remote control input in the same room as the
IR receiver gateway receives and responds to the second IR remote control signal.

Typically a general purpose in-house network is used, that also serves other
devices such as personal computers, internet gateways, printers, mass storage devices etc.
The network may also be used to pass video and audio between devices in the house. The
need to manually configure gateways in such a network for the purpose of enabling IR
remote control between different rooms can be burdensome, especially for technically
inexperienced persons. This can be partly overcome by the use of broadcast messages for
transmitting information from IR remote control signals over the network. This simplifies
configuration by avoiding the need to program addresses. However, it also burdens all
devices with the task of interpreting the messages and it makes it impossible to keep repeater

gateways from repeating messages with information IR commands.
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SUMMARY OF THE INVENTION

Among others, it is an object to provide for a networked system of devices
with an infrared remote control interfaces wherein configuration is simplified without
burdening unrelated network devices.

A system according to claim 1 is provided. Herein a backbone network is used
that is coupled to devices, part of which are network gateway devices with infrared remote
control communication capability. The network gateway devices may communicate with
hand-held remote control units and consumer devices such as television sets, audio/video
recording devices, TV-channel tuners, set-top boxes etc.

On start-up the control circuits of network gateway devices initiate mutual
identification of the network gateway devices, so that a sub-network of network gateway
devices for repeating infrared remote control messages is automatically formed. Mutual
identification may include sending a request to all devices coupled to the network, requesting
network gateway devices capable of infrared remote control communication to provide their
network addresses, or setting up a multicast group addresses and subscribing these network
gateway devices to that multicast group address. When a network gateway device
subsequently receives an infrared remote control signal it uses the information gathered
during the initial start up to broadcast a message dependent on the infrared remote control
signal to network gateway devices on the sub-network, which use the message to transmit
infrared secondary remote control signals.

Thus, repetition of infrared remote control messages is realized with the aid of
a general purpose backbone network with other network devices such as PCs, without a need
for the user to configure the network gateway devices.

In an embodiment the control circuits include information representing
samples of the demodulated first infrared remote control signal in the backbone network
message, and the secondary infrared remote control signal dependent on said samples. Thus
no data needs to be decoded from the infrared remote control signals. The modulation pattern
of the infrared remote control signals (e.g. the envelope amplitude) is merely transmitted and
copied.

In an embodiment the network gateway devices perform transmission of the
message or the second infrared remote control signal dependent on whether type information
associated with the first infrared remote control signal matches the type information stored in

the network gateway device. Thus, different infrared remote control signals may be
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distributed differently based on their type, without requiring specific address information
from the remote control signals.

In an embodiment the network gateway devices detect whether infrared
response signals are received and transmit a response messages over the backbone network
back to the source of the original infrared remote control signal. In this way it is made
possible to support two-way communication between remote control units and infrared

controlled devices.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantageous aspects will become apparent from
a description of exemplary embodiments, using the following Figures.

Fig. 1 shows a system with a backbone network

Fig. 2 shows an infrared remote control gateway

Fig. 3 shows a flow-chart of a configuration process

Fig. 4 shows a further flow chart of operation

DESCRIPTION OF EXEMPLARY EMBODIMENTS

Fig. 1 shows a system with a backbone network 10, a plurality of devices 12,
14 coupled to backbone network 10, the gateways including infrared remote control gateways
14, an infrared remote control unit 16 and a target device 18 with an infrared control interface
180. Backbone network 10 may be a wired network or a wireless RF network or a
combination of one or more of these for example. Devices 12 may include personal
computers, printers, mass storage devices, internet gateways etc., which need not have any
infrared command interface.

Fig. 2 shows an infrared remote control network gateway 14, comprising an
infrared transmitter 21, an infrared receiver 20, a control circuit 22 and a backbone network
interface 24. Control circuit 22 is coupled to infrared transmitter 21, infrared receiver 20 and
backbone network interface 24. Backbone network interface 24 is coupled to backbone
network 10.

Gateways 14 are configured to establish a sub-network of gateways 14 within
the larger context of the backbone network 10. Infrared signals are repeated using this sub-
network.

In an embodiment, control circuit 22 is configured to represent a list of

addresses of gateways 14 that have signaled a capability to transmit infrared command
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signals or a multicast address of a group of such gateways 14. Control circuit 22 is
configured to receive infrared command information from infrared receiver 20 and to control
backbone network interface 24 to transmit messages based on the infrared command
information to the addresses on the list or to the multicast group address. Control circuit 22
may comprise a programmable instruction processor and a program memory with a program
of instructions for execution by the instruction processor to control these functions.
Alternatively control circuit 22 may comprise a specially designed circuit, designed to the
functions. In addition control circuit 22 may be configured to receive messages with infrared
command information from backbone network interface 24 and to control infrared transmitter
21 to transmit an infrared command signal based on the message in response to reception.

In operation, a user operates buttons on infrared remote control unit 16.
Infrared remote control unit 16 detects operation of the buttons and transmits infrared control
signals in response. This is known per se. In infrared remote control network gateway 14,
infrared receiver 20 receives the infrared control signals and derives information from each
signal. As used herein “deriving information” may encompass both copying the information
from the signal or use of part of the signal as input for a function to compute the information,
in which case the information need not be a copy of any information in the signal. The
derived information is supplied to control circuit 22.

Control circuit 22 uses the information to form a message and causes
backbone network interface 24 to transmit the message to the addresses on the list of
addresses of gateways that have signaled a capability to transmit infrared command signals,
or to the multicast group address. The transmission may be realized by transmitting a
plurality of messages, with respective addresses from the list, or a multicast message with a
group address that is associated with the addresses on the list. In both cases, the message is
effectively broadcast to all devices on a sub-network of all infrared remote control gateways
14.

In an embodiment infrared receiver 20 is configured to perform analog
demodulation of the infrared signals (e.g. to detect the amplitude of the IR signal as a
function of time) and to sample the demodulated signal. In this embodiment control circuit 22
places information representing the samples in the backbone network message. The control
circuit 22 of the receiving gateway controls its infrared transmitter to control the modulation
the transmitted infrared signal according to the samples. In this case there is no need to
decode control data from the modulation. Because of the broadcast over the sub-network no

further information is needed.
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The infrared remote control gateways 14 receive the message and control their
infrared transmitter 21 to transmit infrared control signals dependent on information derived
from the message. At least one of these messages is received by infrared control interface 180
of target device 18, in response to which target device 18 performs some action dependent on
the infrared control signal.

Infrared remote control gateways 14 are arranged perform configuration of the
list of addresses of infrared remote control gateways 14, or the multicast group,
automatically. In an embodiment the control circuit 22 of each infrared remote control
network gateway 14 is configured to start configuration in response to a start up event signal,
for example after switch on of the power supply of the infrared remote control network
gateway 14.

In an embodiment the control circuit 22 of each gateway has a memory storing
configuration fields which allow it to define a profile. These fields are used by the gateway
during transmission and reception of messages of the backbone network 10. These ficlds may
include fields for:

- a Network Type e.g. WLAN, wired network etc.
- Broadcast type (assigned to IR network name)

The network type field identifies the type of backbone network infrastructure.
This allows the gateway to generate/receive the packet in right format which is compatible
with the network type. This can either be set up by user using the manual switch or can be
identified by gateway automatically. This allows one type of infrared remote control network
gateway 14 to use a plurality of different backbone infrastructures as long as the two
networks can communicate with each other. An example is a wired network plus a WLAN.
In this case, some gateways can be connected to the wired backbone network and some other
can be connected to a WLAN.

The broadcast type field comprises an identifier to distinguish the sub-network
formed by the infrared remote control gateways 14 from other similar sub-networks. In an
embodiment this field can be set by the user, to define a sub-network identifier of a new sub-
network. In simple systems a predetermined sub-network identifier may be used.

Fig. 3 shows a flow-chart of a configuration process. In a first step 31 control
circuit 22 waits for an event signal. When the event signal is received a second step 32 is
executed wherein control circuit 22 causes backbone network interface 24 to send requests or
broadcast a request to other infrared remote control gateways 14 to report back if they have

the same sub-network identifier. In response to this request the other infrared remote control
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gateways 14 send response messages, including their address, or a multicast group address of
the gateways 14.

In a third step 33 control circuit 22 receives back the backbone network
addresses of these gateways 14, or the multicast group address. In a fourth step 34 control
circuit 22 records the backbone network addresses or the multicast group address for use
during transmission of messages dependent on information derived from infrared command
signals. When a multicast group address is used and no response is received, control circuit
22 sets up a new multicast address.

Control circuit 22 is configured to respond to the requests generated by other
gateways 14 when these execute second step 32. When it receives a request from such a
gateway for a sub-network identifier that is stored in the control circuit 22, it sends back a
response message, including its network address, or a multicast group address of the
gateways 14 and optionally the sub-network identifier. In addition it may record the address
of the gateway that sent the request in its list for the sub-network identifier.

Thus, a sub-network for broadcasting messages in response to received
infrared commands is automatically established. When the user desires to create a plurality of
disjoint networks of this type, the user may program different sub-network identifiers for the
respective sub-networks into the gateways. Thus, for example in within a family it can be
avoided that remote controls of parents and children interfere, or such interference can be
avoided in a network of an apartment building.

In an embodiment control circuit 22 is configured to respond conditionally to
the requests generated by other gateways 14 when these execute second step 32. The
condition may depend on previous programming by the user. In this embodiment control
circuit 22 is configured to receive a previous programming signal from the user, entered for
example using a remote control device and infrared receiver 20 or using a pushbutton (not
shown) on the gateway 14 that contains the control circuit 22, to enable the gateway to
respond to the requests according to second step 32. In response to the previous programming
signal information may be stored in control circuit 22 indicating that such a signal has been
received (similarly the control circuit may be configured to reset the information in response
to a user signal). In this embodiment the control circuit 22 is configured to respond to
requests according to second step 32 only if it has previously received such a programming
signal. This makes it possible for the user to selectively activate gateways 14 that are located
in a room with a remotely controllable device, such as a recording/playback device (not

shown) to join the virtual sub-network of infrared gateways.
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In another embodiment wherein a transponding target device 18 is used, which
returns acknowledge signals or other signals in response to reception of infrared control
signals, the sub-network may also be used to return infrared response signals in response to
infrared control signals. In this embodiment an infrared remote control network gateway 14
that receives a broadcast message over the sub-network is configured to perform the
following steps. First the control circuit 22 of the infrared remote control network gateway 14
controls its infrared transmitter 21 to transmit a first infrared control signal dependent on
information derived from the message. Next control circuit 22 tests whether its infrared
receiver 20 has received a second infrared signal that is or may be a response to the first
infrared control signal. For example a test may comprise testing whether the second infrared
signal contains information identifying it as a response, or testing whether the second infrared
signal is received within a predetermined time interval after transmitting the first infrared
control signal).

If control circuit 22 detects that infrared receiver 20 has received a second
infrared signal that is or may be a response to the first infrared control signal, control circuit
22 executes a network transmission step. In this set control circuit 22 causes the backbone
network interface 24 of its infrared remote control network gateway 14 to transmit a further
backbone network message addressed to the source of the broadcast message. Optionally, the
control circuit inserts information dependent on information derived from the second infrared
signal in the further backbone network message.

The control circuit 22 of the infrared remote control network gateway 14 at the
source of the broadcast message is configured to respond to such a further backbone network
message by causing its infrared transmitter 21 to transmit a third infrared signal optionally
including information dependent on information derived from the further backbone network
message. Thus the remote control unit 16 may receive back response signals from a target
device 18 that is not within its view.

This form of communication requires the use addresses of individual
gateways. Backbone network addresses may be used, or special sub-network addresses.
Alternatively, the further backbone network message may be broadcast over the sub-network.
In this case all gateways 14 may be configured to respond by transmitting equivalents of the
third infrared signal. Alternatively, the control circuit 22 of the infrared remote control
network gateway 14 may be configured to test whether the further backbone network
message is a response to a message sent from the control circuit 22 and to transmit the third

infrared signal only if this is the case (a test for identifying a response may include inspecting
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whether the further backbone network message contains information identifying it as a
response, or testing whether the further backbone network message is received within a
predetermined time interval after transmitting the first infrared control signal).

Various techniques may be used to establish addresses of gateways in the sub-
network. In a further embodiment the configuration fields include a Local Gateway ID and
Total Gateway Count in the sub-network. In this embodiment each gateway has its own
gateway ID which may be a number between 1 and 255, for example. The local gateway ID
field is the gateway identification number on the sub-network. In this embodiment, the
requests of second step 32 may include a request to the other gateways to report back their
Total Gateway Count and fourth step 34 may include setting the “Total Gateway Count” field
and the “Local Gateway ID” field to the highest received “Total Gateway Count” plus one.
Thus unique Local Gateway ID values will be assigned. Preferably all gateways increment
their “Total Gateway Count” after they have responded to the request for the gateway count.
Thus the total gateway count field is updated as soon as a new infrared remote control
network gateway 14 is found on the network. This is maintained by a counter in each infrared
remote control network gateway 14. This field helps in maintaining a unique gateway number
for each infrared remote control network gateway 14.

In an embodiment a plurality of sub-networks may be formed, including
possibly different, and possibly partly overlapping, groups of gateways 14. In a further
embodiment that supports this, at least one of the gateways has a plurality of “broadcast type”
fields, for a plurality of different sub-networks that it may be part of. In this embodiment
control circuit 22 causes backbone network interface 24 to send requests to other infrared
remote control gateways 14 second step 32, to report back if they have the same sub-network
identifier, for each of the network identifiers that is stored in the control circuit 22. For each
sub-network identifier each other infrared remote control network gateway 14 sends back a
response, referring to the sub-network identifier, if the other infrared remote control network
gateway 14 has the sub-network identifier stored in its broadcast type field or fields (as used
herein “referring” may include specifying the sub-network identifier in the response or
responding within a predetermined time after a request specifying a sub-network identifier).
In fourth step 34 the requesting gateway with a plurality of “broadcast type” fields records a
respective list of backbone network addresses for each of the broadcast types, each list
including backbone network addresses of the gateways that have reported with reference to

the corresponding sub-network identifier.
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In an embodiment, control circuit 22 with a plurality of “broadcast type” fields
is configured to send backbone network messages with information derived from an infrared
remote control signal, in response to reception of an infrared remote control signal, to
gateways 14 of all sub-networks for which control circuit 22 has a stored broadcast type.

In another embodiment control circuit 22 selects one of the broadcast type
fields dependent on the type of infrared control signal received. In one example, infrared
receiver 20 may be configured to receive infrared control signals according to a plurality of
different infrared transmission protocols and/or infrared wavelengths. In this example control
circuit 22 stores information relating infrared transmission protocols to broadcast type. In this
case, infrared receiver 20 is configured to detect and report the type of infrared transmission
protocol and/or wavelength to control circuit 22. Control circuit 22 responds to the report by
transmitting a backbone message or backbone messages to the gateways 14 that belong to the
broadcast type that is related to the infrared transmission protocol by the stored information.

Optionally, control circuit 22 may be configured to re-activate first step 31
unrelated to switch on of the power supply, and generate the event required by said step. For
example control circuit may do so periodically if it has not yet received a response from any
other gateway or if subsequently it detects a request of the type mentioned in relation to
second step 32 from another infrared remote control network gateway 14.

In an embodiment, a transponding target device 18 is used, which returns
acknowledge signals in response to reception of infrared control signals. In this case control
circuit 22 may send out probe signals to determine in advance whether there is any target
device of a broadcast type in view. Control circuit 22 records this. Subsequently, control
circuit generates backbone messages in response to infrared signals only if it has previously
recorded that a target device is in view.

In this embodiment control circuit 22 normally joins the sub-network on start-
up, irrespective of whether a response is received, but it does not respond to backbone
messages by causing infrared control signals to be transmitted unless it has previously
received a response to a probe signal. Alternatively an infrared remote control network
gateway 14 may not join a sub-network when it does not detect the presence of a
transponding target device 18.

Fig. 4 shows a flow chart of operation of a control circuit 22 of a gateway of a
version of this embodiment. A first and second intermediate step 41, 42 have been added
between first step 31 and second step 32. In first intermediate step 41 control circuit 22

causes infrared transmitter 21 to send out an infrared probe signal. In second intermediate
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step 42 control circuit 22 tests whether infrared receiver has received a response to the probe
signal. If so, control circuit 22 proceeds to second step 32. If not control circuit 22 enters a
further step 43, where it waits for detection of an infrared signal from a remote control unit
16. When such a signal is detected control circuit 22, proceeds to second step 32. In this way
unnecessary transmissions are avoided. While waiting in further step 43, control circuit 22
may attend to other functions or suspend operation. Optionally, control circuit 22 causes the
process to repeat periodically from first intermediate step 41.

It should be noted that other network devices 12, which do not have infrared
remote control interfaces, may also use the sub-network , by sending network messages to the
gateway devices 14 as if these messages have been formed in response to infrared remote
control signals. In this way network devices 12 that do not have infrared remote control
interfaces may control infrared controlled devices.

Although an embodiment has been described wherein an infrared remote
control network gateway 14 includes the identifier indicating the broadcast type in the
request to other gateways, it should be understood that other methods may be used to realize
requests and responses that correspond to a same broadcast type. For example, a general
request, independent of a specific broadcast type, may be sent from an original infrared
remote control network gateway 14 and the responses to this request may include an
identifier identifying a broadcast type of the responding gateways 14. In this case, original
infrared remote control network gateway 14 may record addresses of gateways in a list for a
broadcast type on condition that the identifier corresponds to the broadcast type of the list.

Although an embodiment has been described wherein each infrared remote
control network gateway 14 has both an infrared signal receiver 20 and an infrared signal
transmitter 21, it should be appreciated that alternatively some network gateways 14 may
have only either an infrared signal receiver 20 or an infrared signal transmitter 21. In this
case, messages due to incoming infrared remote control signals need be broadcast only to the
network gateways 14 that have an infrared signal transmitter 21. Similarly only network
gateways 14 that have an infrared signal receiver 20 need information to identify addresses of
network gateways to which messages due to incoming infrared remote control signals need
be broadcast. Other variations to the disclosed embodiments can be understood and effected
by those skilled in the art in practicing the claimed invention, from a study of the drawings,
the disclosure, and the appended claims. In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article "a" or "an" does not exclude a

plurality. A single processor or other unit may fulfil the functions of several items recited in
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the claims. The mere fact that certain measures are recited in mutually different dependent
claims does not indicate that a combination of these measured cannot be used to advantage. A
computer program may be stored/distributed on a suitable medium, such as an optical storage
medium or a solid-state medium supplied together with or as part of other hardware, but may
also be distributed in other forms, such as via the Internet or other wired or wireless
telecommunication systems. Any reference signs in the claims should not be construed as

limiting the scope.
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CLAIMS:

1. A method of communicating between an infrared remote control unit (16) and
an infrared controlled device (18) via network gateways (14), the method comprising

- receiving a first infra red control signal from the infrared remote control unit
(16) at a first one of the network gateways (14);

- transmitting a message dependent on information derived from the first
infrared control signal from the first one of the network gateways (14) over a backbone
network (10) to network gateways (14) in a predefined sub-network;

- receiving the message from the backbone network (10) at a second one of the
network gateways (14);

- transmitting a second infrared control signal from the second one of the
network gateways (14) to the infrared controlled device (18) dependent on information
derived from the message;

- the method further comprising automatically setting up the sub-network of the
backbone network (10) prior to transmission of the message and broadcasting the message to
all devices in the sub-network, the sub-network comprising a selection of devices coupled to
a backbone network (10), the selection comprising the network gateways (14), the setting up
of the sub-network comprising;:

- automatically sending out a request from the first one of the network
gateways (14) to detect network gateways (14) that indicate ability to transmit infrared
control messages prior to transmission of the message;

- storing information defining the sub-network in the first one of the network

gateways dependent to a response to the request.

2. A method according to claim 1, comprising demodulating the first infrared
control signal, sampling the demodulated first infrared control signal, including information
representing samples of the demodulated first infrared control signal in the message, and
modulating the second infrared control signal to generate a copy of the first infrared control
signal under control of said information representing the sample, without using data decoded

from the first demodulated infrared control signal.
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3. A method according to claim 1, comprising providing for storage of user
programmable information in at least one of the network gateways (14) to indicate whether
the at least one of the network gateways (14) is enabled to join the sub-network and
responding to the request to indicate ability to transmit infrared control messages only if the

information has been programmed to indicate enablement.

4. A method according to claim 1, comprising providing type information in the
network gateways (14) and performing said storing selectively for a response corresponding

to the type information provided in the first one of the network gateways (14).

5. A method according to claim 4, comprising including an identifier
representing the type information in the request, and sending responses only from network

gateways in which type information corresponding to the identifier is provided.

6. A method according to claim 4, comprising providing the type information for
a plurality of types in the first one of the network gateways (14), sending the request or
requests for respective ones of the type and storing information defining respective sub-
networks for each of the types in the first one of the network gateways, dependent to a

response to the request or requests.

7. A method according to claim 1, comprising:

- detecting whether a first infrared response signal is received at the second one
of the gateways (14), in response to a second infrared control signal;

- transmitting a response message form the second one of the network gateways
(14) addressed to the first one of the network gateways (14), dependent on the first infrared
response signal; and

- transmitting a second infrared response signal from the first one of the

network gateways (14), dependent on the response message.

8. A method according to claim 1, comprising detecting whether the first infrared
response signal and/or the response message is a response to the second infrared command
signal and making transmission of the response message and/or the second infrared response

signal dependent on said detection.
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9. A method according to claim 1, comprising sending an infrared probe signal
from the second one of the network gateways (14), detecting whether the second one of the
network gateways (14) receives a response to the infrared probe signal and disabling a

response to the request if no response to the infrared probe signal has been received.

10. A system comprising a plurality of networked devices (12, 14) coupled via a
backbone network (10), wherein part of the networked devices (12, 14) are network gateway
devices (14), each network gateway device (14) comprising

- a network interface (24) coupled to the backbone network (10);

- at least one of an infrared signal receiver (20) and an infrared signal
transmitter (21);

- a control circuit (22), coupled to the network interface (24) of the network
gateway device (14) and to the infrared signal receiver (20) and the infrared signal transmitter
(22), whichever is comprised in the network gateway device (14), the control circuit (22) of
at least part of the network gateway devices (14) being configured to initiate mutual
identification of the network gateway devices (14) on start-up;

- the control circuit (22) of the network gateway device or devices (14) that
comprise the infrared signal receiver (20) being configured to respond to subsequent
reception of a first infrared remote control signal from the infrared signal receiver (20) of the
network gateway device (14) by broadcasting a message over the backbone network (10),
dependent on information derived from the first infrared remote control signal, to all
previously identified network gateway devices (14) that comprise the infrared signal
transmitter (21);

- the control circuit (22) of the network gateway device or devices (14) that
comprise the infrared signal transmitter (21) being configured to respond to the message by
causing the infrared signal transmitter (21) of the network gateway device (14) to transmit a

second infrared remote control signal dependent on information derived from the message.

11. A system according to claim 10, wherein the infrared signal receivers (20) of
the network gateway devices (14) are configured to demodulate the first infrared remote
control signal and to sample the demodulated first infrared remote control signal and wherein
the control circuits (22) of the network gateway devices with an infrared signal receiver are

configured to include information representing samples of the demodulated first infrared
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remote control signal in the message, and the control circuits (22) of the network gateway
devices with an infrared signal transmitter (21) are configured to cause the infrared signal
transmitters (21) to modulate the second infrared remote control signal dependent on said

samples.

12. A system according to claim 10, wherein the control circuit (22) of at least one
of the network gateways (14) is configured to store user programmable information in to
indicate whether the at least one of the network gateways (14) is enabled to join the sub-
network, the at least one of the network gateways (14) being configured to respond to the

request only if the information has been programmed to indicate enablement.

13. A system according to claim 10, wherein each network gateway device (14)
comprises a memory storing type information, the control circuits (22) of the network
gateway devices being configured to perform transmission of the message or the second
infrared remote control signal dependent on whether type information associated with the
first infrared remote control signal matches the type information stored in the memory of the

network gateway device (14).

14. A network gateway device for use in a system with a plurality of networked
devices (14) coupled via a backbone network (10), wherein at least part of the networked
devices (14) are further network gateway devices with an infrared transmitter (21), the
network gateway device (14) comprising

- a network interface (24) coupled to the backbone network (10);

- an infrared signal receiver (20);

- a control circuit (22), coupled to the network interface (24) and to the infrared
signal receiver (20), the control circuit (22) being configured to initiate mutual identification
of the network gateway device (14) and the further network gateway devices (14) to form a
virtual sub-network on start-up of the network gateway device (14), and to respond to
subsequent reception of a first infrared remote control signal from the infrared signal receiver
(20) by broadcasting a message over the backbone network (10), dependent on information
derived from the first infrared remote control signal, to all previously identified further

network gateway devices (14).
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15. A network gateway device according to claim 14, wherein the infrared signal
receiver (20) is configured to demodulate the first infrared remote control signal, and to
sample the demodulated first infrared remote control signal, and wherein the control circuit
(22) 1s configured to include information representing samples of the demodulated first
infrared remote control signal in the message, without including control data decoded from

the first demodulated infrared remote control signal.

16. A network gateway device according to claim 14, comprising an infrared
signal transmitter (21), wherein the control circuit (22) is configured to detect a response
message in response to said broadcast message and to make the infrared signal transmitter
(21) transmit a response infrared signal, dependent on information derived from the detected

reSponsc message.

17. A network gateway device for use in a system with a plurality of networked
devices (12, 14) coupled via a backbone network (10), wherein part of the networked devices
are further network gateway devices (14) with an infrared receiver, the network gateway
device (14) comprising

- a network interface (24) for coupling to the backbone network (10);

- an infrared signal transmitter (21);

- a control circuit (22), coupled to the network interface (24) and to the infrared
signal transmitter (21), the control circuit (22) being configured to initiate selective mutual
identification of the network gateway device (14) and the further network gateway devices on
start-up of the the network gateway device (14), and to respond to messages from the further
network gateway devices (14) by causing the infrared signal transmitter (21) to transmit a

second infrared signal dependent on information derived from the message.

18. A computer program product comprising a program of instructions for a
programmable control circuit that, when executed by the programmable control circuit cause
the programmable control circuit to perform the steps of the method of claim 1 performed by

the first one of the network gateways.

19. A computer program product comprising a program of instructions for a

programmable control circuit that, when executed by the programmable control circuit cause
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the programmable control circuit to perform the steps of the method of claim 1 performed by

the second one of the network gateways.
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