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(54) Hybrid conference system

(57) The present invention is related to a delegate
unit (1) for use in a conference system comprising a first
module (10) arranged for operating said delegate unit in
a wired mode, a second module (20) arranged for oper-
ating said delegate unit in a wireless mode and a moth-

erboard (5) provided with a physical interface (30) for
connecting with either said first or said second module.
The invention further relates to a conference system
(100) comprising at least one such delegate unit (1) and
a central unit (2) arranged for connecting with the dele-
gate unit.
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Description

Field of the invention

[0001] The present invention relates to a conference
system comprising a central unit and at least one dele-
gate unit connectable to the central unit.

State of the art

[0002] A conference system includes a central unit in
connection with several delegate units for the participat-
ing delegates. The central unit serves to combine audio
channels from various delegate units and for distributing
the received audio and data channel and combinations
of these channels. In the prior art solutions these delegate
units are connected to the central unit either by using a
fully wired or a fully wireless infrastructure. It is not pos-
sible to use a mixture of both. This substantially reduces
the flexibility of the digital conference system.
[0003] A fixed wired conference system requires a lot
of preparation when a temporarily extension of the con-
ference room is necessary. Cables need to be placed
between the additional delegate units and the central
unit. This is especially difficult when cables are mounted
in the furniture or the central unit is placed in a separate
control room.
[0004] A wireless system requires additional manag-
ing. For instance the wireless link quality and the remain-
ing battery capacity need to be monitored. Special inter-
ventions, like replacing the battery or changing the trans-
mit frequency or power, are necessary when a monitor
signal reaches a certain threshold. It is most likely that a
conference system is placed in a dedicated room where
it possible to provide a fixed cabling. Utilising a wireless
system in these circumstances requires unnecessary ad-
ditional managing for the fixed wireless units.
[0005] In conference systems with simultaneous inter-
pretation the speaker’s channel is translated in a number
of languages. This translation is performed by interpret-
ers preferably in acoustically isolated rooms. For this rea-
son it is not possible to use a wireless conference system
due to a high RF attenuation.
[0006] Therefore there is a need for a conference sys-
tem that overcomes these drawbacks and that allows the
use of a mixed wired/wireless infrastructure.
[0007] Patent application WO2005/117409 relates to
a conference system comprising a central unit and
speaker units connectable to the central unit. The central
unit is provided with an adaptive filter for suppressing
feedback. Each speaker unit comprises an adaptive filter
coupled between a microphone and a loudspeaker.
When the speaker unit is not activated, the adaptive filter
serves as an echo canceller, while serving as a feedback
suppressor when the speaker unit is activated.

Aims of the invention

[0008] The present invention aims to provide a confer-
ence system that does not suffer from the drawbacks
related to the use of either wireless or wired systems
known in the state of the art.

Summary of the invention

[0009] The present invention relates to a delegate unit
for use in a conference system comprising a first module
arranged for operating the delegate unit in a wired mode,
a second module arranged for operating the delegate
unit in a wireless mode and a motherboard provided with
a physical interface for connecting with either the first or
the second module.
[0010] In a preferred embodiment said motherboard
of the delegate unit comprises detection means for de-
tecting which module is connected. The detection means
preferably comprises a reading means for reading an
identifier on the connected module. The reading means
is advantageously a processor or a field programmable
gate array (FPGA).
[0011] In an advantageous embodiment at least one
of said modules is provided with an EEPROM.
[0012] In a further embodiment the motherboard is ar-
ranged for modifying the protocol used for connecting
the physical interface with either the first or the second
module.
[0013] Typically the second module comprises a RF
section comprising an antenna and a transceiver.
[0014] In a specific embodiment at least one of the
modules is arranged for operating according to at least
two different protocols. Alternatively, the delegate unit
may comprise a plurality of modules, whereby each mod-
ule is arranged for operating the delegate unit either in
wired mode or in wireless mode according to a different
protocol.
[0015] In a second aspect the invention relates to a
central unit for use in a conference system. The central
unit comprises first connection means for establishing a
connection with a delegate unit, said delegate unit ar-
ranged for use in wired mode, and second connection
means for connecting said delegate unit when the dele-
gate unit is arranged for use in wireless mode.
[0016] In a preferred embodiment the first and second
connection means each are in a separate module. In an
alternative embodiment the first and second connection
means are placed in an integrated module.
[0017] Preferably the second connection means com-
prises an output connector for connecting an external
antenna.
[0018] In another aspect the invention relates to a con-
ference system comprising a central unit as previously
described and at least one delegate unit as described.
[0019] Advantageously the conference system further
comprises at least one interpreter unit. The central unit
preferably is arranged for receiving an interpreter chan-
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nel signal from the at least one interpreter unit.
[0020] In a preferred embodiment the conference sys-
tem further comprises a wireless access point in connec-
tion with the central unit. Advantageously the second
connection means of the central unit is disabled when
the conference system is in operation. Typically the wire-
less access point is connected to the central unit by a
wired network.

Short description of the drawings

[0021] Fig. 1 represents a delegate unit with a moth-
erboard and an add-on module for operation in wired
mode.
[0022] Fig. 2 represents a delegate unit with a moth-
erboard and an add-on module for operation in wireless
mode.
[0023] Fig. 3 represents a general view of the confer-
ence system according to the present invention.
[0024] Fig. 4 represents a hybrid conference system
with wired and wireless delegate units in connection with
the central unit.
[0025] Fig. 5 represents a conference system accord-
ing to the invention, provided with a wireless access point.

Detailed description of the invention

[0026] The conference system according to the
present invention allows connecting a delegate unit either
by cables or by a wireless connection. The central point
in the system remains the central unit, which is given
additional functionality such that it is capable of dealing
with an infrastructure comprising both wired and wireless
delegate units.
[0027] In prior art conference systems the mechanical
design is fixed and cannot be adapted easily in order to
allow for other functions. In the approach according to
the present invention an advantageous design for the
delegate units is employed. A delegate unit (1) according
to the invention comprises a motherboard (5), a first add-
on module (10) for operation as a wired unit and a second
add-on module (20) for operation in wireless mode. The
mechanical design of the delegate units provides an open
place where the two add-on modules can easily be placed
and replaced, e.g. by a click system.
[0028] The add-on module (10) (see Fig.1) for opera-
tion in wired mode comprises the specific components
required for making the delegate unit (1) operable as a
wired unit :

• network drivers (12) for transmitting and receiving
data on a wired network,

• connectors (14) to connect the unit to the network,
• DC/DC conversion means (16) for converting the in-

coming voltage to a working voltage,
• interface (30) to the motherboard (5).

[0029] The add-on module (20) (see Fig.2) for opera-

tion in wireless mode comprises the specific components
required for making the delegate unit (1) operable as a
wireless unit :

• a RF section comprising

o front end (22) comprising a power amplifier,
switch, filters, ...
o base band CPU (24) for modulation, encoding/
decoding, ...
o transceiver (26) for transmitting and receiving
a RF signal,
o antennas (28)

• battery management comprising a DC/DC convert-
er, an external DC connector to connect an external
wall adapter, an external DC contacts to charge the
battery,

• a battery pack,
• interface (30) to the motherboard (5).

[0030] So, the network/module specific components
are placed or connected on one board. This way, two
different modules (10,20) are obtained which make it pos-
sible to use the delegate unit (1) as a wired or wireless
unit. The modules are so designed that the same physical
interface (30) can be used for connecting to the mother-
board (5). The interface communication protocol used
between the motherboard and the add-on module de-
pends on the components placed on the module. Differ-
ent protocols may be used for different modules. Some
possible protocols that can be provided on an add-on
module include Ethernet, Cobranet, WLAN, ... depend-
ing on whether the module is intended for a wired or wire-
less module. Optionally there are more than two add-on
modules, each operable either in wired mode or in wire-
less mode and each arranged for operating according to
a different (wired or wireless) protocol. Alternatively, an
add-on module may comprise specific components for
operation in one protocol as well as other specific com-
ponents for operation according to a second protocol
(whereby both protocols are either for wired mode or for
wireless mode).
[0031] The motherboard (5) comprises a processing
unit for filtering the desired channels from the network
stream (i.e. the collection of various audio channels (mi-
crophone channels in the uplink), the floor channel in the
downlink - Fig.3) or signals received from the central unit,
such that the desired audio channels can be listened to
via headphone or loudspeaker. The processing unit is
also arranged for modifying the uplink network stream or
for preparing the uplink antenna signal if the microphone
from the delegate unit is activated. The motherboard is
capable of detecting which module is attached and can
adjust the interface protocol between the motherboard
and the add-on module to allow bidirectional communi-
cation. In a fully bidirectional bit synchronised wired net-
work for example, the data (audio, control, ...) is placed
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in downlink and uplink frames. Each audio channel (floor
channel, interpreted channels) has a fixed position in the
frame. These frames are transmitted on the wired net-
work with a LVDS link. Therefore on the add-on module
an LVDS network driver and receiver is necessary. In
addition, the interface between motherboard and add-on
module is modified in a way that data communication is
possible between the processing unit on the motherboard
and network drivers. In this example this can be LVDS
(low voltage differential signalling) or TTL logic depend-
ing on the network drivers and receivers used. Placing
the delegate units in daisy chain makes it possible for
each delegate unit to receive the transmitted data from
the central unit and, if needed, to add data in the uplink
stream. At system start-up the motherboard learns which
module has been connected by reading the identifier on
the module. This identifier can be implemented in many
ways. One possible way consists in simply adding an N-
bit digital ID on the module that is read by a processor
or FPGA on the motherboard. Another way to implement
the identifier is to assign a serial number range to each
kind of module, such that a module’s serial number falling
within a given range identifies the kind of module. A serial
number is programmed in the add-on module to allow
unique identification of the module. Together with this
identifier the motherboard knows the module’s hardware
and software version. The identifier can be used to select
the interface communication protocol.
[0032] In an embodiment of the present invention the
identification and interface protocol selection is com-
bined. An FPGA on the motherboard is used together
with an EEPROM (Electrically Erasable Programmable
Read Only Memory) that programs the FPGA during
start-up. If this EEPROM is placed on the add-on module,
the identification can be realised by the code inside the
EEPROM. The FPGA takes care of the interface protocol
and as the FPGA code is loaded from the used add-on
module during start-up, the interface protocol is matched
to the components used on the add-on module. This tech-
nique can be further extended for different network types
by placing the network specific components on the mod-
ule and programming the FPGA with the EEPROM in a
way such that at start-up the correct interface protocol is
used between motherboard and add-on module.
[0033] The central point in the conference system ac-
cording to the invention is the central unit (2), which is
comprises a processing unit, interconnection means and
RF input/output means. Fig.3 illustrates in general a con-
ference system according to the present invention.
[0034] The processing unit in the central unit (2) has
the task to mix all incoming microphone channels on a
general floor channel. Although the transmitted audio
channel from a wireless delegate unit is intercepted by
other wireless units, they must ignore this signal. This is
done by dividing the transmitted packets from delegate
and central unit into several classes. Only the classes
intended for the delegate units are further processed.
The packet classification is performed by a header iden-

tifier in front of the data in each packet. Next to the mixing,
the central unit is also used to receive the interpreter
channels from the interpreter units. Furthermore, the
processing unit prepares the network stream and RF sig-
nal that is put on the wired and wireless network. This
network stream contains the general broadcast channel
and also the interpreter channels.
[0035] In order to connect the wired delegate units to
the central unit, the central unit is equipped with connec-
tors. Through these connectors the units and access
points (cfr. infra) can be powered and have access to the
network data.
[0036] A RF output connector on the central unit is
used to connect an external antenna arranged for broad-
casting the general floor channel and interpreter chan-
nels. A RF input connector is used to connect an external
antenna to intercept the transmitted signals from the del-
egate units. The RF module for the central unit and the
connectors for the wired network can be placed in sep-
arated modules or integrated in one module. Separated
modules are interconnected by means of the wired net-
work.
[0037] Optionally the conference system further com-
prises a wireless access point (50) for use as an interface
between the wired and wireless network. Fig. 5 shows a
configuration of a conference system with a wireless ac-
cess point (50). If this element is used, the RF input and
output connectors on the central unit are disabled. The
advantage of using an access point is that the RX and
TX antennas can be placed in an optimal position. The
central unit can also be placed in another room, e.g. a
control room. It suffices to have one cable between the
central unit and the wireless access point. Several ac-
cess points may be used in very large conference rooms.
The access point (50) is connected to the central unit by
using the wired network. A suitable network connector is
provided. The access point further comprises a process-
ing unit for transforming the wired network into the wire-
less network and vice versa. No other manipulations on
the network stream are performed. The media access
control is implemented in the processing unit. The front-
end of the access point (50) comprises a baseband proc-
essor and transceiver+antennas for signal transmission
and reception. RF input/output connection means are
provided for connecting an external antenna for inter-
cepting transmitted signals from the delegate units and
for broadcasting the general floor channel and interpreter
channels.
[0038] In a preferred embodiment the conference sys-
tem comprises a central unit (2) and a plurality of delegate
units (1) (e.g. up to 100 or even more). Facilities for si-
multaneous interpreting are provided. A specified
number of channels can be simultaneously mixed on a
general floor channel. The mixing is done by the central
unit. Each delegate unit has a loudspeaker that can play
back the floor channel. The floor channel can also be
distributed to external equipment. The microphone chan-
nels are further subdivided in president channels and del-
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egate channels. These channels share the same physi-
cal characteristics, but are treated differently on the ap-
plication layer. A delegate unit can be assigned to a cer-
tain audio channel by the central unit. A delegate unit
has the possibility to request access to an audio channel.
Therefore a control channel is used. The central unit re-
sponds and assigns the delegate a free audio channel.
[0039] The floor channel can be simultaneously inter-
preted into different languages by interpreter units (80)
that are connected to the central unit (2) by wires. Each
delegate unit can choose an interpreter channel for his
headphone. This means that each delegate unit is able
to receive all interpreter channels and to choose the se-
lected channel. Changing the interpreter channel should
be possible without interaction with the central unit. Next
to the audio channels there are data channels in the up-
link and downlink. These data channels must have at
least the same data rate as the audio channels. If a del-
egate wants to send data on the data channel he must
request permission from the central unit using the control
channel.
[0040] As the system uses a centralised approach. all
channel assignments and other settings are controlled
by the central unit.
[0041] Although the present description presents the
invention as a conference system in a conference room
or hall, it is immediately apparent to those skilled in the
art that the same conference system can also be applied
e.g. in an airplane, a boat, a bus, ...

Claims

1. Delegate unit (1) for use in a conference system,
said delegate unit comprising a first module (10) ar-
ranged for operating said delegate unit in a wired
mode, a second module (20) arranged for operating
said delegate unit in a wireless mode and a mother-
board (5) provided with a physical interface (30) for
connecting with either said first or said second mod-
ule.

2. Delegate unit as in claim 1, wherein said mother-
board (5) comprises detection means for detecting
which module is connected.

3. Delegate unit as in claim 2, wherein said detection
means comprises a reading means for reading an
identifier on said connected module.

4. Delegate unit as in claim 3, wherein said reading
means is a processor or a field programmable gate
array (FPGA).

5. Delegate unit as in any of the claims 1 to 4, wherein
at least one of said modules is provided with an EEP-
ROM.

6. Delegate unit as in any of claims 1 to 5, wherein said
motherboard (5) is arranged for modifying the pro-
tocol used for connecting said physical interface (30)
with either said first or said second module.

7. Delegate unit as in any of the previous claims, where-
in said second module (20) comprises a RF section
comprising an antenna and a transceiver.

8. Delegate unit as in any of the previous claims, at
least one of said modules (10,20) is arranged for
operating according to at least two different proto-
cols.

9. Delegate unit as in any of claims 1 to 7, comprising
a plurality of modules (10,20), whereby each module
is arranged for operating said delegate unit (1) either
in said wired mode or in said wireless mode accord-
ing to a different protocol.

10. Central unit (1) for use in a conference system, said
central unit comprising first connection means for
establishing a connection with a delegate unit, said
delegate unit arranged for use in wired mode and
second connection means for connecting said dele-
gate unit when said delegate unit is arranged for use
in a wireless mode.

11. Central unit (1) as in claim 10, wherein said first and
second connection means each are in a separate
module.

12. Central unit (1) as in claim 10, wherein said first and
second connection means are placed in an integrat-
ed module.

13. Central unit (1) as in any of claims 10 to 12, wherein
said second connection means comprises an output
connector for connecting an external antenna.

14. A conference system (100) comprising a central unit
(2) as in any of claims 10 to 13 and at least one
delegate unit (1) as in any of claims 1 to 9.

15. Conference system (100) as in claim 14, further com-
prising at least one interpreter unit (80).

16. Conference system (100) as in claim 15, wherein
said central unit (2) is arranged for receiving an in-
terpreter channel signal from said at least one inter-
preter unit.

17. Conference system as in any of claims 14 to 16, fur-
ther comprising a wireless access point (50) in con-
nection with said central unit (2).

18. Conference system as in claim 17, whereby, in op-
eration, said second connection means of said cen-
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tral unit (2) is disabled.

19. Conference system as in claim 17 or 18, wherein
said wireless access point (50) is connected to said
central unit by a wired network.
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