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METHOD OF TRANSMITTING DATA IN A COMMUNICATION SYSTEM

Field of the Invention

The present invention relates to information processing systems such as
communication systems. More particularly the present invention relates to a method

and apparatus for receiving and transmitting information in a communication system.

Background of the Invention

In a communication system a communication network is provided, which can link
together two communication terminals so that the terminals can send information to
each other in a call or other communication event. Information may include speech,

text, images or video.

Modern communication systems are based on the transmission of digital signals.
Analogue information such as speech is input into an analogue to digital converter at
the transmitter of one terminal and converted into a digital signal. The digital signal is
then encoded and placed in data packets for transmission over a channel to the

receiver of another terminal.

Each data packet includes a header portion and a payload portion. The header
portion of the data packet contains data for transmitting and processing the data
packet. This information may include an identification number and source address
that uniquely identifies the packet, a header checksum used to detect processing
errors and the destination address. The payload portion of the data packet includes
information from the digital signal intended for transmission. This information may be
included in the payload as encoded frames such as video frames, wherein each

frame represents a portion of the video signal.
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One type of communication network suitable for transmitting data packets is the
internet. Protocols which are used to carry voice signals over an Internet Protocol
network are commonly referred to as Voice over IP (VolP). VolP is the routing of

voice conversations over the Internet or through any other |P-based network.

Conditions associated with the communication system, such as resource availability
of communication terminals can affect the ability of the terminals to process data. For
example, CPU (central processing unit) resources will affect how effectively the

transmitting and receiving terminals can process information.

It is therefore necessary to optimise the manner in which information is processed
and transmitted by the terminals in accordance with the conditions associated with

the communication system.

In a known solution a receiving terminal may report to the transmitting terminal the
CPU resource of the receiving terminal that is available to process the information
received from the transmitting terminal. The transmitting terminal may then adjust the
rate at which data is transmitted to the receiving terminal in dependence on the

available CPU resource of the receiving terminal.

However during a two way communication event such as a video call, where each
terminal transmits and receives video data, the users of each terminal may find that
they experience a different quality of service during the call. For example, whilst one
terminal receives a high quality signal the other terminal may receive a low quality
signal. This is disadvantageous for both participants of the call since the call is likely

to be terminated if even one participant of the call experiences poor call quality.

It is therefore an aim of the present invention to achieve a balanced quality of service
among the participants of a communication event and to overcome the above

identified problems.
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Summary of the Invention

According to a first aspect of the present invention there is provided a method of
transmitting a first signal from a first terminal to a second terminal via a
communication network comprising: receiving at the first terminal a second signal
from the second terminal; outputting the second signal from an output device
associated with the first terminal; determining information relating to a characteristic
of the second signal; estimating a processing resource of the second terminal used to
transmit the second signal, wherein the estimation is baséd on the information
relating to the characteristic of the second signal; adjusting a characteristic of the first
signal in dependence on the estimated processing resource of the second terminal
used to transmit the second signal; and transmitting the first signal to the second

terminal.

Another aspect of the invention provides a method of transmitting a first signal from a
first terminal to each of a plurality of second terminals via a communication network
comprising: receiving at the first terminal a second signal from each of said second
terminals; determining information relating to a characteristic of each of said second
signals; estimating a processing resource of each second terminal used to transmit
each second signal, wherein the estimation is based on the information relating to the
characteristic of each of said second signals; adjusting a characteristic of the first
signal transmitted to each second terminal in dependence on the estimated
processing resource of each second terminal used to transmit each second signal;

and transmitting each first signal to each second terminal.

Another aspect of the invention also provides a first terminal arranged to transmit a
first signal to a second terminal via a communication network, said first terminal
comprising: receiving circuitry arranged to receive a second signal from the second
terminal; an output device arranged to output the second signal; a resource manager
arranged to determine information relating to a characteristic of the second signal, to

estimate a processing resource of the second terminal used to transmit the second
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signal, wherein the estimation is based on the information relating to the characteristic
of the second signal and to adjust a characteristic of the first signal in dependence on
the estimated processing resource of the second terminal used to transmit the second
signal; and transmitting circuitry arranged to transmit the first signal to the second

terminal.

Another aspect of the invention also provides a first terminal arranged to transmit a
first signal to each of a plurality of second terminals via a communication network
comprising: receiving circuitry arranged to receive a second signal from each of said
second terminals; a resource manager arranged to determine information relating to a
characteristic of each of said second signals, to estimate a processing resource of
each second terminal used to transmit each second signal, wherein the estimation is
based on the information relating to the characteristic of each of said second signals,
and to adjust a characteristic of the first signal transmitted to each second terminal in
dependence on the estimated processing resource of each second terminal used to
transmit each second signal; and transmitting circuitry arranged to transmit each first

signal to each second terminal.

The invention also provides a computer program product for implementing the above-
defined methods.

Embodiments of the invention allow information relating to characteristics to be
gathered in one place so that a decision concerning signal transmission
characteristics can be made for all participants, not just to allow the host to adjust his
signal transmission characteristics. That is, the host can advise participants of the
signal they should send. That is, if information concerning signal characteristics is
gathered in one place, it is possible to have a much better overview of what is
happening in the conference and to make better decisions about required signal
transmission characteristics for all participants. This does not add significantly to the
transmission overhead, because the information relating to characteristics does not

constitute a large amount of data. This concept can be utilised not only in conference
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calls, but also for one-to-one calls. For example, if caller A is engaged in a call with
caller B, caller B can make decisions about what signal it is going to send to caller A
and at the same time it will make decisions about what signal it wants caller A to
send. The request concerning the type of signal that caller B wants caller A to send
will be transmitted to caller A and then caller A can commence transmission using the

signal characteristics defined in the request sent by caller B.

Brief Description of Drawings

For a better understanding of the present invention and to show how the same may
be carried into effect, embodiments of the present invention will now be described

with reference to the following drawings:

Figure 1 shows a communication network;

Figure 2 shows a first terminal according to an embodiment of the invention;

Figure 3 shows a first and second terminal according to an embodiment of the
invention;

Figure 4 is a flow chart illustrating a method according to an embodiment of the
present invention; and

Figure 5 is a flow chart illustrating a method according to a further embodiment

of the present invention.

Detailed Description of the Invention

Reference will first be made to Figure 1, which shows a first terminal 100 and a
second terminal 112 connected to a communication network 104. The terminals are
arranged to transmit data, such as a media signal comprising audio data and video
data, to each other via the communication network 104. In one embodiment of the
invention the communications network is a VolP network provided by the internet. It
should be appreciated that even though the exemplifying communications system

shown and described in more detail herein uses the terminology of a VolP network,
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embodiments of the present invention can be used in any other suitable

communication system that facilitates the transfer of data.

The terminals 100 and 112 may be, for example, a personal computer, a gaming
device, a personal digital assistant, a suitably enabled mobile phone, a television or
other device able to connect to the network 104. The terminals may be connected to
the network via a wired or wireless connection that employs a particular access
technology such as Ethernet, WiFi, WiMax (Worldwide Interoperability for Microwave

Access), 3G (third generation),

As shown in Figure 1 the first terminal 100 transmits a signal 200 to the second
terminal 112. The second terminal is arranged to transmit a signal 300 to the first
terminal 100. The signal 300 transmitted from the second terminal to the first terminal
will hereinafter be referred to as the reply signal 300 in order to clearly distinguish
between the two signals. It should therefore be appreciated that term reply signal 300
is used only to indicate the direction in which the signal is transmitted and is not
limited to occurring within the same communication event or at the same time as the
signal 200.

Reference will now be made to Figure 2. Figure 2 shows the first terminal 100 in
detail. The first terminal 100 includes receiving circuitry 1 for receiving data
transmitted via the network 104 and transmitting circuitry 2 for transmitting data via
the network 104. It should be appreciated that the second terminal 112 may also

comprise similar transmitting and receiving circuitry.

The transmitting circuitry of the terminal 100 is arranged to receive data input from
input devices such as a microphone 26 and a webcam 28 and to transmit the data in
the signal 200 to the second terminal 112 via the network 104. The transmitting
circuitry comprises an analogue to digital converter 30 for converting analogue data

input from an analogue input device into digital information, an encoder 32 for
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encoding the digital information into encoded data frames and a packetiser 42 for

placing the encoded data frames data in packets before transmitting the data.

The receiving circuitry is arranged to output data received in the reply signal 300 from
the second terminal 112 to various output devices such as a loudspeaker 16 and a
display screen 18. The receiving circuitry comprises a jitter buffer 10 for buffering data
packets received from the network, a decoder 12 for decoding the data received in
the data packets, a renderer block 36 for handling video data to be output to the
display screen 18 and a digital to analogue converter 14 for outputting analogue data

to analogue output devices.

The terminal 100 also includes a channel estimation unit 20 and a resource manager
block 22.

The channel estimation unit 20 is arranged to receive an input from the receiving
circuitry. The channel estimation unit 20 is arranged to determine characteristics of
the data received via the network 104. When the second terminal 112 transmits a
reply signal 300 to the first terminal 100 the channel estimation unit is arranged to
determine characteristics of the reply signal 300. In accordance with an embodiment
of the invention the channel estimation unit is arranged to determine characteristics of
the reply signal 300 from which the CPU resource availability of the second terminal

can be estimated.

The characteristics of the reply signal determined by the channel estimation unit may
include for example the frame rate or the bit rate of the signal. The characteristics of

the reply signal 300 are then input into the resource manager block 22.

In accordance with an embodiment of the invention the resource manager block 22 of
the terminal 100 is arranged to estimate the CPU resources of the second terminal
112 used to transmit the reply signal based on the characteristics of the reply signal
300, and to adjust the characteristics of the signal 200 transmitted to the second
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terminal accordingly. For example the resource manager may be arranged to
determine that the CPU resources of the second terminal are low if the frame rate of
the reply signal is below a threshold value. If it is determined that the CPU resources
of the second terminal 112 are low, the data rate of the signal 200 transmitted from
the first terminal to the second terminal will be reduced to below a threshold value to
ensure that the signal 200 does not overload the resources of the second terminal.
Furthermore, this allows the second terminal to increase the CPU resources allocated

to transmitting the reply signal to the first terminal 100.

If however it is determined that the CPU resources of the second terminal are high
the frame rate of the signal 200 may be increased to above a threshold value. This
forces the second terminal to allocate greater CPU resource to processing the
received signal 200 and may reduce the CPU resource available for transmitting the

reply signal 300 to the first terminal.

Characteristics of the reply signal 300 and the signal 200 that may be determined and
adjusted according to embodiments of the invention include but are not limited to the
frame rate of the signal, the bit rate of the signal and the resolution of each frame in
the signal. Whilst embodiments of the invention describe adjusting the frame rate of
the signal, it should be appreciated that any characteristic that affects the CPU
requirement to process the signal may be adjusted according to embodiments of the

present invention.

In accordance with a further embodiment of the invention the characteristics of the
reply signal 300 transmitted from the second terminal may be reported by the second
terminal 112. As such the first terminal is not required to estimate the characteristics
of the received reply signal 300. In this case the second terminal 112 may be
arranged to report the frame rate of the reply signal 300 transmitted to the first

terminal 100. This will be explained with reference to Figure 3.

Figure 3 shows the first terminal 100 and the second terminal 112 in detail.
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As shown in Figure 3 the second terminal comprises a characteristic reporter unit 41°.
The characteristic reporter unit 41’ is arranged report characteristics of the reply
signal 300 to the first terminal. In one embodiment of the invention the characteristic
reporter unit 41’ is arranged to determine the rate at which frames are output from the
encoder 32’ of the second terminal and to report the frame rate as a value A'. The
frame rate value A’ may be encoded with the data transmitted in the reply signal
before it is inserted into a data packet by the packetiser 42’ and transmitted in a data
packet to the first terminal 100. Alternatively the value A’ may be reported in a

separate logical control channel.

The data packet is received and decoded by the receiving circuitry of the first terminal
100. The decoded frame rate value A’ is input into the resource manager 22. The
resource manager is arranged to estimate the CPU resource of the second terminal
112 using the frame rate value A', and to control the frame rate of the signal 200

transmitted to the second terminal in dependence of the estimated CPU resource.

Similarly the first terminal may also comprise a characteristic reporter unit 41
arranged to report characteristics of the signal 200 to the second terminal 122. In one
embodiment of the invention the characteristic reporter unit 41 may be arranged to
report the rate at which frames are output from the encoder 32. The frame rate value
A of the signal 200 may be reported to the resource manager 22’ of the second
terminal 112. The resource manager 22’ of the second terminal may then estimate
the CPU resource of the first terminal using the frame rate value A and control the
frame rate of the signal transmitted to the first terminal in dependence on the

estimated CPU resource.

In a further embodiment of the invention, information on the rate at which the
receiving circuitry 1' of the second terminal 112 is able to process the signal 200
transmitted from the first terminal 100 may be used together with the characteristics
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of the reply signal 300 transmitted from second terminal to adjust a characteristic of

the signal 200. This will be explained with reference again to Figure 3.

As shown in Figure 3, the second terminal 112 may also comprise a processing delay
timer 43'. The processing delay timer 43’ is arranged to determine the time taken for a
packet of the signal 200 received from the first terminal to be processed by the
receiving circuitry 1'. The processing delay timer 43’ may be arranged to measure the
time between when a packet of the signal 200 arrives at the jitter buffer 10’ and when
frames from the packet are output from the renderer 36’. The processing delay timer
may then determine how many frames per second the receiving circuitry may

process.

The number of frames per second that the receiving circuitry 1' can process is
reported as a value B’ to the first terminal. The number of frames per second B’ may
be encoded and transmitted from the second terminal 112 to the first terminal

together with the reply signal 300.

The value B’ representing the number of frames per second that the receiving
circuitry 1" of the second terminal can process is input into the resource manager 22

of the first terminal 100.

In accordance with an embodiment of the invention the resource manager 22 of the
first terminal 100 is arranged to compare the value B’ representing the number of
frames per second that the receiving circuitry 1’ of the second terminal can process,
with the value A’ representing the frame rate of the reply signal 300 in order to
determine whether the data rate of the signal 200 should be adjusted. This will be

described with reference to Figure 4.

As shown in Figure 4, in step S1 it is determined if the value of A’ is greater than the

value B' by more than a predetermined amount x.
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If the value of A’ is greater than the value B’ by more than the predetermined amount

x, the method continues to step S2.

In step S2 the resource manager 22 of the first terminal is arranged to instruct the
encoder 32 to increase the frame rate of the signal 200 transmitted to the second
terminal, thus forcing the resource manager 22’ of the second terminal 112 to allocate
greater CPU resources for processing the signal 200 and to reduce the CPU

resources for transmitting the reply signal 300.

If the value of A’ is not greater than the value B' by the predetermined amount x, the

method continues to step S3.

In step S3 it is determined if the value of B’ is greater than the value A’ by more than

a predetermined amount y.

If the value of B’ is greater than the value A’ by more than the predetermined amount

y, the method continues to step S4.

In step S4 the resource manager 22 of the first terminal is arranged to instruct the
encoder 32 to decrease the frame rate of the signal 200 transmitted to the second
terminal, thus reducing the CPU resources required to process the signal 200 and
allowing the resource manager of the second terminal to allocate greater CPU

resources to transmitting the reply signal 300.

If the value of A’ is less than the value B’ by less than the predetermined amount vy,

the method continues to step S5.

In step S5 the resource manager 22 of the first terminal is arranged to maintain the

current frame rate of the signal 200.
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Similarly a processing delay timer 43 may be provided in the first terminal 100. The
processing delay timer 43 of the first terminal may be arranged to report to the
number of frames per second that the receiving circuitry 1 can process. The resource
manager 22’ of the second terminal may then adjust the frame rate of the reply signal

300 according to the method described with reference to Figure 4.

According to a further embodiment of the invention, information on the available CPU
resource of the second terminal 112 may be used together with the characteristics of
the reply signal 300 to adjust the frame rate of the signal 200. This will be explained

with reference again to Figure 3.

The resource manager 22' of the second terminal 112 may be arranged to report the
available CPU resource to the first terminal. If the available CPU resource of the
second terminal is greater than a threshold value the resource manager 22’ of the
second terminal is arranged to report to the first terminal that the available CPU
resource is high. Conversely, if the available CPU resource of the second terminal is
below a threshold value the resource manager 22’ of the second terminal is arranged

to report to the first terminal that the available CPU resource is low.

A value C’ reporting whether the available CPU resource of the second terminal is
high or low is encoded and transmitted together with the reply signal 300 to the first

terminal.

At the first terminal the value C' reporting the available CPU resource of the second

terminal is input into the resource manager 22 of the first terminal.

In accordance with an embodiment of the invention the resource manager 22 of the
first terminal 100 is arranged to adjust the data rate of the signal 200 in dependence
on the value B’ representing the number of frames per second that the receiving

circuitry 1’ of the second terminal can process, the value A’ representing the frame
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rate of the reply signal 300 and the value C’ reporting the available CPU resource at

the second terminal. This will be described with reference to Figure 5.

As shown in Figure 5, in step S10 it is determined if the value of A’ is greater than the

value B’ by more than a predetermined amount x.

If the value of A’ is greater than the value B’ by more than the predetermined amount

x, the method continues to step S20.

In step 20 it is determined if the value C’ indicates that the available CPU resource of
the second terminal is high. If it is determined that the available CPU resource of the

second terminal is high the method continues to step S30

In step S30 the resource manager 22 of the first terminal is arranged to instruct the
encoder 32 to increase the frame rate of the signal 200 transmitted to the second
terminal, thus forcing the resource manager 22’ of the second terminal 112 to allocate

greater CPU resources for processing the signal 200.

If it is determined in step 20 that the available CPU resource of the second terminal is

low the method continues to step S70.

If it is determined in step S10 that the value of A’ is not greater than the value B’ by

more than the predetermined amount x, the method continues to step S40.

In step S40 it is determined if the value of B’ is greater than the value A" by more than

a predetermined amount y.

If the value of B’ is not greater than the value A’ by more than the predetermined

amount y, the method continues to step S70.
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If the value of B’ is greater than the value A’ by more than the predetermined amount

y, the method continues to step S50.

In step S50, it is determined if the value C’ indicates that the available CPU resource
of the second terminal is low. If it is determined that the available CPU resource of the

second terminal is low the method continues to step S60

In step S60 the resource manager 22 of the first terminal is arranged to instruct the
encoder 32 to decrease the frame rate of the signal 200 transmitted to the second
terminal, thus reducing the CPU resources required to process the signal 200 and
allowing the resource manager of the second terminal to allocate greater CPU

resources to transmitting the reply signal 300.

If in step S50 it is determined that the available CPU resource of the second terminal

is high the method continues to step S70.

In step S70 the resource manager 22 of the first terminal is arranged to maintain the

current frame rate of the signal 200.

Similarly the resource manager 22 of the first terminal 100 may be arranged to report
the available CPU resource of the first terminal to the second terminal. The resource
manager 22' of the second terminal may then adjust the frame rate of the reply signal

300 according to the method described with reference to Figure 5.

In accordance with a further embodiment of the invention, information relating to the
display screen 18 used to display the signal 200 may be used together with the

characteristics of the reply signal 300 to adjust the frame rate of the signal 200.

Referring again to Figure 3 the renderer 36 of the second terminal 112 may be
arranged to report to the first terminal information relating to the display screen of the
second terminal. For example the renderer may report the resolution used to display
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the video data in the signal 200. Alternatively the renderer may report if the resolution

of the display screen is greater or less than a threshold value.

A value D’ representing the resolution of the display screen of the second terminal
may be encoded and transmitted together with the reply signai 300 to the first

terminal.

At the first terminal the value D’ representing the resolution of the display screen of

the second terminal is input into the resource manager 22 of the first terminal.

In accordance with an embodiment of the invention the resource manager 22 of the
first terminal 100 is arranged to adjust the data rate of the signal 200 in dependence
on the resolution of the display screen of the second terminal 112. For example, if the
resolution of the display screen is high, the resource manager 22 of the first terminal
may instruct the encoder 32 of the first terminal to encode the video data with a high
resolution. This may be achieved by, for example, reducing the frame rate or

increasing the bit rate available to the encoder 32.

The resource manager 22 of the first terminal may use the resolution of the display
screen of the second terminal indicated by the value D’ in combination with any of the

above identified values in order to adjust the characteristics of the signal 200.

In particular, in the case where a fixed bit rate is available to the encoder 32, if it is
reported that the resolution of the display screen of the second terminal is above a
threshold value the resource manager may prevent the frame rate of the signal 200
from increasing even if the values A’ B' or C’ indicate that the frame rate should be
increased, in order to retain the resolution of each frame. If however it is reported that
the resolution of the display screen of the second terminal is below a threshold value

the resource manager may allow the frame rate of the signal 200 to increase.
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In one embodiment of the invention the signal 200 and the reply signal 300 occur
within the same communication event, such as a video call between a user of the first

terminal and a user of the second terminal.

In an alternative embodiment of the invention the signal 200 and the reply signal 300
may relate to different communication events. For example the signal 200 may
comprise a video signal transmitted during a call and the reply signal 300 may

comprise a file transfer.

In a further embodiment of the invention more than two terminals may be arranged to
transmit and receive signals to and from each other. For example this may occur

during a video conference call as shown in Figure 6.

In Figure 6 the five terminals 101, 102, 103, 104 and 105 are arranged to
communicate in a video conference call. Terminal 101 operates as the host terminal
of the conference call. As such, the other terminals participating in the conference call
transmit video signals V1, V2, V3 and V4 to the host terminal 101. The host terminal
is arranged to combine the video signals and to transmit the combined video signal

Vc to each of the other terminals.

In accordance with an embodiment of the invention the host terminal is arranged to
estimate the CPU resource of each terminal using characteristics of the video signal
received from each terminal. The characteristics of each video signal may be
estimated at the host terminal 101 or reported by each of the other terminals

participating in the conference call.

The host terminal may then adjust a characteristic of the combined video signal Vc
transmitted to each terminal in dependence on the estimated CPU resource for each
terminal. The adjustment of the characteristic of the combined video signal may also
be based on other conditions reported from the terminals, such as processing delay

time and screen resolution as described above.
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The host can then send commands to each participant to the conference, that is the
host will adjust its own sending quality of combined video streams and also advise to
each participant the quality it expects them to send, as opposed to each participant
having to make its own decision without necessarily knowing about other participants.
The characteristics data may be gathered in one place to allow the decision to be
made in one place, so that a request can be made to each participant about the kind

of video and quality to send.

It will be appreciated that the characteristic data does not have to be routed along the
same path(s) as the video data itself, although generally they will. However, for
scenarios where “everyone is sending to everyone” video data could be sent directly
to each other. Without gathering characteristic data centrally, this could result in one-
to-one optimisations. To improve this, the characteristic data can be sent to one

“main” party which decides characteristic data for all participants.

In embodiments of the present invention the required processing may be
implemented as hardware or by using appropriately adapted software executed on a
processor. Software for implementing the invention may be stored on and provided by
means of a carrier medium such as a carrier disc, card or tape. A possibility is to

download the software via a data network. This is an implementation issue.

It will be appreciated that embodiments of the invention can be applied in different

conferencing architectures.

While this invention has been particularly shown and described with reference to
preferred embodiments, it will be understood to those skilled in the art that various
changes in form and detail may be made without departing from the scope of the

invention as defined by the claims.



10

15

20

25

WO 2008/110930 PCT/IB2008/001353

18

Claims:

1. A method of transmitting a first signal from a first terminal to a second terminal
via a communication network comprising:

receiving at the first terminal a second signal from the second terminal;
outputting the second signal from an output device associated with the first terminal;

determining information relating to a characteristic of the second signal,
estimating a processing resource of the second terminal used to transmit the second
signal, wherein the estimation is based on the information relating to the characteristic
of the second signal;

adjusting a characteristic of the first signal in dependence on the estimated
processing resource of the second terminal used to transmit the second signal; and

transmitting the first signal to the second terminal.

2. A method as claimed in claim 1, wherein step of determining information
relating to a characteristic of the second signal comprises estimating the

characteristic of the second signal at the first terminal.

3. A method as claimed in claim 1, wherein the step of determining the
information relating to a characteristic of the second signal comprises receiving
reported information from the second terminal relating to a characteristic of the

second signal.

4 A method as claimed in claim 1, wherein the step of estimating the processing
resource of the second terminal used to transmit the second signal comprises
comparing the information relating to a characteristic of the second signal with
information relating to a processing resource of the second terminal used to receive

the first signal.
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5. A method as claimed in claim 4, wherein the information relating to the
processing resource of the second terminal used to process the first signal is reported

by the second terminal to the first terminal.

6. A method as claimed in any preceding claim, wherein the information relating

to a characteristic of the second signal is the frame rate of the signal.

7. A method as claimed in claims 4 to 6, wherein the information relating to the
processing resource of the second terminal used to process the first signal is the

frame rate of the first signal that that may be processed by the second terminal.

8. A method as claimed in any preceding claim, wherein the information relating

to a characteristic of the second signal is the resolution of the second signal.

9. A method as claimed in claims 4 to 6, wherein the information relating to the
processing resource of the second terminal used to process the first signal is the

resolution of the first signal that that may be processed by the second terminal.

10. A method as claimed in any preceding claim, wherein the second terminal is

arranged to report the resolution of a display sc;een used to display the first signal.

11. A method as claimed in claim 10, wherein if the resolution of the display screen
used to display the first signal is greater than a first threshold value the resolution of

the first signal is not adjusted below a second threshold value.

12 A method of transmitting a first signal from a first terminal to each of a plurality
of second terminals via a communication network comprising:

receiving at the first terminal a second signal from each of said second
terminals;

determining information relating to a characteristic of each of said second

signals;
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estimating a processing resource of each second terminal used to transmit
each second signal, wherein the estimation is based on the information relating to the
characteristic of each of said second signals;

adjusting a characteristic of the first signal transmitted to each second terminal
in dependence on the estimated processing resource of each second terminal used to
transmit each second signal; and

transmitting each first signal to each second terminal.

13. A method as claimed in claim 12, wherein the first signal comprises at least

one of the second signals.

14. A method as claimed in claim 12 or 13, wherein the first terminal is a host

terminal of a conference call.

15. A method according to any preceding claim, wherein the first terminal transmits
a request to the or each second terminal defining characteristics to be used for

transmission of the or each second signal.

16 A first terminal arranged to transmit a first signal to a second terminal via a
communication network, said first terminal comprising:

receiving circuitry arranged to receive a second signal from the second
terminal;

an output device arranged to output the second signal;
a resource manager arranged to determine information relating to a characteristic of
the second signal, to estimate a processing resource of the second terminal used to
transmit the second signal, wherein the estimation is based on the information
relating to the characteristic of the second signal and to adjust a characteristic of the
first signal in dependence on the estimated processing resource of the second
terminal used to transmit the second signal, and

transmitting circuitry arranged to transmit the first signal to the second terminal.
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17 A first terminal arranged to transmit a first signal to each of a plurality of
second terminals via a communication network comprising:

receiving circuitry arranged to receive a second signal from each of said
second terminals;

a resource manager arranged to determine information relating to a
characteristic of each of said second signals, to estimate a processing resource of
each second terminal used to transmit each second signal, wherein the estimation is
based on the information relating to the characteristic of each of said second signals,
and to adjust a characteristic of the first signal transmitted to each second terminal in
dependence on the estimated processing resource of each second terminal used to
transmit each second signal; and

transmitting circuitry arranged to transmit each first signal to each second

terminal.

18. A computer program product comprising program code means which when
executed by a computer implement the steps according to the method of any of

claims 1 to 15.
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