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(57) Abstract: An object of the invention is providing a method and device for packet acoustic echo cancellation. The echo cancel -
ling device obtains one or more source voice packet streams in a multi-party call, selects packets from the one or more source voice
packet streams so as to obtain a broadcasted stream corresponding to the multi-party call, cancels echo in a target packet stream cor -
responding to the broadcasted stream based on a reference packet stream corresponding to the broadcasted stream, so as to obtain the
echo-cancelled packet stream corresponding to the target packet stream, and finally broadcasts the echo-cancelled packet stream to
participants in the multi-party call. Compared with the prior art, the present invention realizes packet acoustic echo cancellation for a
multi-party call, reduces the buffer consumption, channel allocation and corresponding overheads of maintenance and signaling for
packet acoustic echo cancellation, enhances the performance of packet acoustic echo cancellation, and makes the performance of
packet acoustic echo cancellation independent of the number of participants.
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METHOD AND DEVICE FOR PACKET ACOUSTIC ECHO
CANCELLATION

FIELD OF THE INVENTION

[0001] The present invention relates to the field of communication, and in particular
to the technology of packet acoustic echo cancellation.

BACKGROUND OF THE INVENTATION

[0002] In packet-based telephony networks, media servers provide a variety of basic
and enhanced services, such as conferencing, audio and video interactive voice
response (IVR), transcoding, audio and video announcements, and other advanced
speech services. Conference facility of the media server allows a number of
participants to join a conference. Figure 1 shows a simplified N-party (N=3) audio
conference mode. The media server providing conferencing service is supporting a
3-party audio conference. A, B, C are the 3 participants. Transcoding may be applied
to each conference participant by the media server to guarantee the packet voice from
each participant will be transcoded to a unique codec type, so that later the “mixing”
function of the conference facility can work correctly. The “mixing” function is used
to form unique broadcasted stream from all the target streams (incoming streams,
from media server perspective). The broadcasted stream is then fed into
“broadcasting” function to form all the reference streams (outgoing streams, from
media server perspective).

[0003] The acoustic echo in telephony networks is due to badly designed handsets or
other hands free equipment where the sound from the speakers is fed to the
microphone of the receiver (and then back to voice sender). It greatly impairs the
voice communication quality, especially in packet-based audio conferences.

[0004] In general, for an audio conference (including the audio session of a video
conference), there are 3 types of acoustic echoes.

[0005] 1. Local echo. As shown in Figure 2, A’s packet voice being fed back to A,
this is called “local” echo.

[0006] 2. Far echo. As shown in Figure 3, A’s voice played back by B’s speaker to
B’s microphone if B’s device does not have echo cancellation capability, then sent
back to A, this is called “far” echo.

[0007] 3. Mate echo. As shown in Figure 4, A’s voice sent to C and B, and played
back by B’s speaker to B’s microphone if B’s device does not have echo cancellation
capability, then A’ voice (i.e. the echo in B) sent to C again, thus C receives twice of
A’s voice, this is called “mate” echo.

[0008] All these types of acoustic echoes will impair the audio conference quality.
Applying acoustic echo cancellation (AEC) against them is necessary to ensure the
audio conference quality, thus satisfy customers.

[0009] In the prior art, there are 2 methods to cancel acoustic echo in a packet-based
audio conference.
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[0010] One method relies on AECs allocated at all party devices to guarantee no
echo will be sent to the conference facility then broadcasted to other parties. Figure 5
depicts this method. Target stream (outgoing stream, from participant perspective)
will be compared to history reference stream (incoming stream, from participant
perspective) to detect acoustic echo, then target packets containing acoustic echo will
be cancelled/suppressed, thus no acoustic echo will be sent to conference facility then
broadcasted.

[0011] Tts flaw is obvious — Firstly since this method can only guarantee that no
echo is sent from the participant to the conference facilities, but cannot guarantee the
echo cancellation from the broadcasting side to the participants , so it can not
eliminate the local echo. Secondly, it requires all party devices equipped with AECs.
If there is one party device isn’t equipped with an AEC, the other parties may still
receive far echo and mate echo generated from that party. For example, B’s device is
not equipped with AEC, it causes far echo to A and mate echo to C. AEC allocated at
A party can only cancel the echo in the target stream from A, which can’t cancel the
echo in the reference stream to A (far echo). AEC allocated at C party can only cancel
the echo in the target stream from C, which can’t cancel the echo in the reference
stream to C (mate echo). Even “Bidirectional PAEC” allocated at C’s device can’t
cancel the mate echo to C because “Bidirectional PAEC” relies on 2 direction streams
while both the original voice from A to C and the mate echo from B to C are presented
in the same reference flow to C.

[0012] The second method relies on PAEC channels allocated on the conference
facility, as shown in Figure 6, each target stream (incoming stream, from server
perspective) will be compared to its history reference stream (outgoing stream, from
server perspective) to detect acoustic echo. Target packets containing acoustic echo
will be cancelled/suppressed, thus no acoustic echo will be sent to mixing function
then broadcasting function. The broadcasting function needs a little bit intelligence to
prevent backward broadcasting, with which voice packets from one party won’t be
sent back to that party, thus the local echo is avoided.

[0013] Its shortage is obvious — It requires allocating PAEC channels for all the
participants. With more participants joining the conference, more resources on the
conference facility need to be allocated and occupied for PAEC.

SUMMARY OF THE INVENTION

[0014] An object of the invention is providing a method and device for packet
acoustic echo cancellation.

[0015] According to one aspect of the invention, a method for packet acoustic echo
cancellation is provided, wherein the method comprises the following steps:

[0016] a. obtaining one or more source voice packet streams in a multi-party call,
wherein acoustic echoes in the one or more source voice packet streams are to be
cancelled and each source voice packet stream is from one participant in the
multi-party call,

[0017] b. selecting packets from the one or more source voice packet streams so as
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to obtain a broadcasted stream corresponding to the multi-party call;

[0018] c. cancelling echo in a target packet stream corresponding to the broadcasted
stream based on a reference packet stream corresponding to the broadcasted stream,
so as to obtain the echo-cancelled packet stream corresponding to the target packet
stream,;

[0019] d. broadcasting the echo-cancelled packet stream to participants in the
multi-party call.

[0020] According to another aspect of the invention, an echo cancelling device for
packet acoustic echo cancellation is further provided, wherein the device comprises:
[0021] obtaining apparatus for obtaining one or more source voice packet streams in
a multi-party call, wherein acoustic echoes in the one or more source voice packet
streams are to be cancelled and each source voice packet stream is from one
participant in the multi-party call;

[0022] selecting apparatus for selecting packets from the one or more source voice
packet streams so as to obtain a broadcasted stream corresponding to the multi-party
call;

[0023] cancelling apparatus for cancelling echo in a target packet stream
corresponding to the broadcasted stream based on a reference packet stream
corresponding to the broadcasted stream, so as to obtain the echo-cancelled packet
stream corresponding to the target packet stream;

[0024] broadcasting apparatus for broadcasting the echo-cancelled packet stream to
participants in the multi-party call.

[0025] Compared with the prior art, the present invention realizes packet acoustic
echo cancellation for a multi-party call, by obtaining one or more source voice packet
streams in a multi-party call, selecting packets from the one or more source voice
packet streams so as to obtain a broadcasted stream corresponding to the multi-party
call, cancelling echo in a target packet stream corresponding to the broadcasted stream
based on a reference packet stream corresponding to the broadcasted stream, so as to
obtain the echo-cancelled packet stream corresponding to the target packet stream,
and finally broadcasting the echo-cancelled packet stream to participants in the
multi-party call. The present invention reduces the buffer consumption, channel
allocation and corresponding overheads of maintenance and signaling for packet
acoustic echo cancellation, enhances the performance of packet acoustic echo
cancellation, and makes the performance of packet acoustic echo cancellation
independent of the number of participants.

[0026] Furthermore, the present invention could determine parameter information of
the storage space based on parameters of the multi-party call, in conjunction with
packet voice lengths of the target packet stream and the reference packet stream,
wherein the storage space is used for storing the target packet stream and the reference
packet stream. Thereby, it avoids traversing throughout the whole storage space by
utilizing the parameter information, and enhances the echo detection efficiency.

[0027] Furthermore, the present invention could cancel echo in the target packet
stream based on the reference packet stream corresponding to the broadcasted stream,
in conjunction with source address information corresponding to each packet in a
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corresponding target packet stream of the broadcasted stream, so as to obtain the
echo-cancelled packet stream corresponding to the target packet stream. Thereby, it
detects the state of the participant corresponding to the source address information
based on the source address information, and if the terminal is provided with a packet
acoustic echo cancellation device, a comparison computation for new packets from
the participant may be saved, which enhances the performance of packet acoustic
echo cancellation.

[0028] Furthermore, the present invention could determine one or more target
participants in the multi-party call based on source address information corresponding
to each packet in the target packet stream, wherein the target participant is
corresponding to the echo-cancelled packet stream, and broadcast the echo-cancelled
packet stream to the one or more target participants. Thereby, it prevents backward
broadcasting by determining the target participants before broadcasting, which may
avoid local echo.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Other features, purposes and advantages of the invention will become more
explicit by means of reading the detailed statement of the non-restrictive embodiments
made with reference to the accompanying drawings.

[0030] Fig. 1 shows a structure diagram of a simplified N-party (where N=3) audio
conference model according to one aspect of the present invention;

[0031] Fig. 2 shows a diagram of forming a local echo according to one aspect of the
present invention;

[0032] Fig. 3 shows a diagram of forming a far echo according to one aspect of the
present invention;

[0033] Fig. 4 shows a diagram of forming a mate echo according to one aspect of the
present invention;

[0034] Fig. S shows a diagram of a terminal-based multi-party packet acoustic echo
cancellation according to the prior art;

[0035] Fig. 6 shows a diagram of a server-based multi-party packet acoustic echo
cancellation according to the prior art;

[0036] Fig. 7 shows a diagram of a server-based multi-party packet acoustic echo
cancellation independent of the number of conference participants according to one
aspect of the present invention;

[0037] Fig. 8 shows a schematic diagram of an echo cancelling device for packet
acoustic echo cancellation according to one aspect of the present invention;

[0038] Fig. 9 shows a schematic diagram of an echo cancelling device for packet
acoustic echo cancellation according to a preferred embodiment of the present
invention;

[0039] Fig. 10 shows a flow diagram of a method for packet acoustic echo
cancellation according to another aspect of the present invention;

[0040] Fig. 11 shows a flow diagram of a method for packet acoustic echo
cancellation according to a preferred embodiment of the present invention;
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[0041] Fig. 12 shows a diagram of comparing packets for performing packet
acoustic echo cancellation according to one aspect of the present invention.

[0042] The same or similar reference signs in the drawings represent the same or
similar component parts.

DETAILED DESCRIPTION OF THE INVENTION

[0043] Below, details of the invention will be further provided in combination with
the accompanying drawings.

[0044] Fig. 8 shows a schematic diagram of an echo cancelling device for packet
acoustic echo cancellation according to one aspect of the present invention; wherein
the echo cancelling device comprises: a obtaining apparatus 1, a selecting apparatus 2,
a cancelling apparatus 3, and a broadcasting apparatus 4. Specifically, the obtaining
apparatus 1 obtains one or more source voice packet streams in a multi-party call,
wherein acoustic echoes in the one or more source voice packet streams are to be
cancelled and each source voice packet stream is from one participant in the
multi-party call; the selecting apparatus 2 selects packets from the one or more source
voice packet streams so as to obtain a broadcasted stream corresponding to the
multi-party call; the cancelling apparatus 3 cancels echo in a target packet stream
corresponding to the broadcasted stream based on a reference packet stream
corresponding to the broadcasted stream, so as to obtain the echo-cancelled packet
stream corresponding to the target packet stream; the broadcasting apparatus 4
broadcasts the echo-cancelled packet stream to participants in the multi-party call.
[0045] Here, the echo cancelling device includes, but not limited to, an electronic
hardware device or software device that automatically perform numerical value
computation and information processing according to a pre-set or pre-stored
instruction, wherein the hardware device includes, but not limited to, a microprocessor,
an application-specific integrated circuit (ASIC), a field programmable gate array
(FPGA), a digital processor (DSP), an embedded device, etc. Those skilled in the art
should understand that other echo cancelling devices, if applicable to the present
invention, should also be included within the protection scope of the present invention
and are incorporated here by reference.

[0046] The echo cancelling device may be applied in any multi-party conference.
[0047] The above apparatuses work continuously therebetween. Here, those skilled
in the art should understand that “continuously” means each of the above apparatuses
obtains one or more source voice packet streams in a multi-party call, obtains a
broadcasted stream, obtains the echo-cancelled packet stream, broadcasts the
echo-cancelled packet stream, and the like in real time or according to a preset or
real-time adjusted working pattern requirements, until the echo cancelling device
stops obtaining one or more source voice packet streams in a multi-party call.

[0048] The obtaining apparatus 1 obtains one or more source voice packet streams in
a multi-party call, wherein acoustic echoes in the one or more source voice packet
streams are to be cancelled and each source voice packet stream is from one
participant in the multi-party call.
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[0049] Specifically, the obtaining apparatus 1 interacts with one or more participants
in a multi-party call (e.g., in one conference) to obtain source voice packet streams to
be cancelled packet acoustic echo from the participant to the broadcast end, wherein
the source voice packet stream comprises one or more packets, and the packet of the
source voice packet stream may contain an echo packet. Since each voice packet
stream is from one participant in the multi-party call, the obtaining apparatus 1 may
obtain one or more source voice packet streams in the multi-party call; for example, if
the multi-party call includes participant A, participant B, and participant C, then the
obtaining apparatus 1 may obtain a source voice packet stream from the participant A
to the broadcast end, a source voice packet stream from the participant B to the
broadcast end, and a source voice packet stream from the participant C to the
broadcast end.

[0050] The selecting apparatus 2 selects packets from the one or more source voice
packet streams so as to obtain a broadcasted stream corresponding to the multi-party
call.

[0051] Specifically, the selecting apparatus 2 selects packets from the one or more
source voice packet streams, based on voice intensity information of the packets in the
source voice packet streams or continuity information (e.g., the person talking
previously has a higher priority to be selected continuously) of the packets in the
source voice packet streams, and generates a broadcasted stream corresponding to the
multi-party call based on the information of the selected packets, so as to guarantee
that no mixing will occur.

[0052] This is because in a packet-based audio conference, when more than one
participant are talking at the same time, mixing their voices to broadcast won’t help
improving the voice quality and mixing is expensive operation, which includes
decoding, synthesizing, encoding packets. Instead, selecting voice from one of the
talking participants for some period is a simple and efficient method.

[0053] The cancelling apparatus 3 cancels echo in a target packet stream
corresponding to the broadcasted stream based on a reference packet stream
corresponding to the broadcasted stream, so as to obtain the echo-cancelled packet
stream corresponding to the target packet stream.

[0054] Specifically, the cancelling apparatus 3 regards, based on the broadcasted
stream, one or more new packets in the broadcasted stream as the target packet stream
corresponding to the broadcasted stream, wherein the new packet might contain an
echo, and regards one or more historical packets in the same broadcasted stream as the
reference packet stream corresponding to the broadcasted stream, wherein the
historical packets are earlier than the packets of the new packets in time sequence, and
in special cases, the historical packets may contain echo.

[0055] The cancelling apparatus 3 compares, in the buffer or other means that may
perform high-speed read/write, one or more packets in the reference packet stream
with one or more packets in the target packet stream, for example, determines whether
they are similar based on a packet acoustic echo cancellation algorithm (PAEC
algorithm), thereby detecting whether the target packet stream includes echo packets;
if one or more similar packets exist, then the target packet stream includes echo
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packet(s); wherein the means that may perform high-speed read/write may maintain a
longer period of historical voice.

[0056] If it includes an echo packet, the cancelling apparatus 3 cancels echo in the
target packet stream through deleting the echo packet or by substituting the detected
echo packet with a replacement packet, or through other manners. Specifically,
substitute the detected echo packet with a replacement packet to obtain an
echo-cancelled packet stream corresponding to the target packet stream, wherein the
replacement packet includes, but not limited to, a noise packet (for example, a packet
including a certain type of noise, for example white noise, comfortable noise, etc.), a
silent packet (for example, an empty packet), a 1/8 rate packet as finally buffered in
the target packet stream, and the like or a combination thereof.

[0057] Here, the cancelling apparatus 3 may also regard the echo-cancelled packet
stream as its corresponding reference packet stream of the same broadcasted stream.
Here, the reference packet stream does not include any echo.

[0058] Here, since the far echo and the mate echo are similar packets occurring after
the original packets, the above method may identify whether the new packet is similar
to the historical packet, thereby the far echo and the mate echo may be cancelled.
[0059] Preferably, the cancelling apparatus 3 may cancel echo in the target packet
stream based on the reference packet stream corresponding to the broadcasted stream,
in conjunction with source address information corresponding to each packet in a
corresponding target packet stream of the broadcasted stream, so as to obtain the
echo-cancelled packet stream corresponding to the target packet stream.

[0060] Specifically, the cancelling apparatus 3 regards, based on the broadcasted
stream, one or more new packets in the broadcasted stream as the target packet stream
corresponding to the broadcasted stream, wherein the new packet might contain an
echo, and regards one or more historical packets in the same broadcasted stream as the
reference packet stream corresponding to the broadcasted stream, wherein the
historical packets are earlier than the packets of the new packets in time sequence, and
in special cases, the historical packets may contain echo.

[0061] Then, the cancelling apparatus 3 determines, based on the source address
information in header information of each packet in the target packet stream, the
participant corresponding to the packet. The cancelling apparatus 3 interacts with the
participant or with other third-party device to determine whether the participant is
provided with a packet acoustic echo cancellation (PAEC) apparatus. If the participant
is provided with the PAEC apparatus, it indicates that the echo in the packet from the
participant has been cancelled before the packet is sent to the echo cancelling device,
such that the cancelling apparatus 3 will not perform echo detection to the packets
corresponding to the participant, thereby saving the comparison computation for new
packets from the participant, reducing the computation complexity, and enhancing the
performance of packet acoustic echo cancellation. Here, those skilled in the art should
understand that the cancelling apparatus 3 may not determine the source address
information of the packet in the reference packet stream, because the far echo or mate
echo comes from other communication terminal, not from the communication
terminal corresponding to the original packet.
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[0062] Otherwise, if the participant corresponding to the packet in the target packet
stream is not provided with a packet acoustic echo cancellation (PAEC) apparatus,
then the cancelling apparatus 3 compares the packets in the target packet stream with
the ones in the corresponding reference packet stream to detect whether the packets in
the target packet stream contain any echo packet; if it does, then the cancelling
apparatus 3 cancels echo in the target packet stream by deleting the echo packet or by
substituting the detected echo packet using a substitution packet.

[0063] Here, those skilled in the art should understand that the operation of the
packet acoustic echo cancellation in the cancelling apparatus 3 is identical or similar
to the one in the cancelling apparatus 3 in Fig. 8, which will not be detailed here but is
incorporated here by reference.

[0064] Preferably, the echo cancelling device further comprises a parameter
determining apparatus(not shown), wherein, the parameter determining apparatus
determines parameter information of the storage space for storing the target packet
stream and the reference packet stream based on parameters of the multi-party call, in
conjunction with packet voice lengths of the target packet stream and the reference
packet stream.

[0065] Specifically, the storage space includes, but not limited to, a buffer or other
means that may perform high-speed read/ write, and the parameter information of the
storage space may be determined based on information such as the call parameter of
the multi-party call (e.g., echo delay information of each participant of the conference)
and voice packet lengths (e.g., each packet duration is 20 ms) of the target packet
stream and the reference packet stream. Here, the parameter information of the
storage space includes, but not limited to, size of the storage space (e.g., buffer size)
and/or window size of the reference packet stream.

[0066] Here, the design for the storage space of the broadcasted stream (for the
buffer size of the reference packet stream as an example) mainly comprises three
parameters:

[0067] The first is delay, in millisecond, ie., the maximum echo delay the

2

conference facility can cancel, this is usually an engineering decision, but it should be
greater than most echo delays. Then the buffer size of the reference packet can be

decided based on the delay, . in conjunction with packet voice lengths of the target
packet stream and the reference packet stream, given each packet presents 20ms voice:
the buffer size = delay,, / 20 + M+1; wherein, M denotes the number of target

packets or reference packets in the target packet sets or reference packet sets for
comparison.

[0068] The second is delay,_ in millisecond, i.e., the minimum echo delay of all

the participants of one audio conference.

[0069] The third is delay, in millisecond, i.e., the maximum echo delay of all



WO 2015/107382 PCT/IB2014/003164

the participants of one audio conference.

[0070] delay  and delay  are dynamical per conference call parameters, which

can be derived from statistics data. delay ~ can be used to estimate the interval

between the target packet window and the reference packet window, i.e. offset of the

reference packet window. With both delay ~ and delay . the reference packet
window size can be estimated, i.e.: the reference packet window size = delay /20 +
M+1 - delay,/20.

[0071] Here, the de]aymax and delay,_> i.e., the maximum delay and the minimum

delay of the multi-party call as computed by the parameter determining apparatus
based on the echo delay information of each participant of the conference, may be
used to determine the size of the reference packet window, so as to adjust the size of
the reference stream to avoid unnecessary comparison and enhance the echo detection
efficiency.

[0072] The broadcasting apparatus 4 broadcasts the echo-cancelled packet stream to
participants in the multi-party call.

[0073] Specifically, the broadcasting apparatus 4 sends the echo-cancelled packet
stream as obtained by the cancelling apparatus 3 to one or more participants in the
multi-party call; wherein the echo-cancelled packet stream may be broadcasted to all
participants in the multi-party call, or the echo-cancelled packet stream may be
broadcasted to a part of participants in the multi-party call.

[0074] Preferably, the broadcasting apparatus 4 determines one or more target
participants in the multi-party call corresponding to the echo-cancelled packet stream
based on source address information corresponding to each packet in the target packet
stream; and broadcasts the echo-cancelled packet stream to the one or more target
participants.

[0075] Specifically, the broadcasting apparatus 4 determines, based on source
address information in the header information of each packet in the echo-cancelled
packet stream, one or more participants except the participant corresponding to the
source address information in the multi-party call as the target participant; finally, the
broadcasting apparatus 4 broadcasts the echo-cancelled packet stream to the one or
more target participants.

[0076] Here, the broadcasting apparatus 4 determines the participant(s)
corresponding to the packet based on the source address information of the packet so
as to avoid sending the packet to its corresponding participant, i.e., if the source
address information of the packet corresponds to participant A, the packet will not be
sent to A anymore when broadcasting, thereby realizing intelligent broadcast and
preventing backward broadcasting to avoid local echo.

[0077] For example, Fig. 7 shows a diagram of a server-based multi-party packet
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acoustic echo cancellation independent of the number of conference participants
according to one aspect of the present invention.

[0078] Specifically, the target stream sent from each participant forms a single
broadcasted stream by selection; the single broadcasted stream simultaneously
includes target packets (selected new packets from each participant) and reference
packets (according to Fig. 7, it is historical packets without any echo packet, because
the echo packet has been cancelled during the previous AEC process). The target
packets and the reference packets are compared according to the PAEC (Packet
Acoustic Echo Cancellation) algorithm so as to remove the echo packet; the
echo-cancelled packet is then broadcasted to the conference participants. Therefore, it
transforms the universal method for detecting an echo in the packet field into a
method of comparing new packets and historical packets in the broadcasted stream. It
effectively cancels the packet echo in a packet-based audio conference independent of
the number of conference participants. For a conference with N participants, only one
PAEC resource (e.g., channel) is needed, which saves N-1 channels.

[0079] Fig. 9 shows a schematic diagram of an echo cancelling device for packet
acoustic echo cancellation according to a preferred embodiment of the present
invention; wherein the echo cancelling device comprises: a obtaining apparatus 1', a
selecting apparatus 2', a cancelling apparatus 3', and a broadcasting apparatus 4', the
cancelling apparatus 3' comprises an updating unit 31' and a cancelling unit 32"
Specifically, the obtaining apparatus 1' obtains one or more source voice packet
streams in a multi-party call, wherein acoustic echoes in the one or more source voice
packet streams are to be cancelled and each source voice packet stream is from one
participant in the multi-party call; the selecting apparatus 2' selects packets from the
one or more source voice packet streams so as to obtain a broadcasted stream
corresponding to the multi-party call; the updating unit 31' updates the target packet
stream and the reference packet stream corresponding to the multi-party call based on
the broadcasted stream; the cancelling unit 32' cancels echo in the target packet stream
based on the reference packet stream, so as to obtain the echo-cancelled packet
stream corresponding to the target packet stream; the broadcasting apparatus 4'
broadcasts the echo-cancelled packet stream to participants in the multi-party call.
[0080] Herein, the obtaining apparatus 1°, the selecting apparatus 2’and the
broadcasting apparatus 4’ as comprised in the echo cancelling device are identical or
substantially identical to corresponding apparatus shown in Fig. 8, which are thus not
detailed here, but incorporated here by reference.

[0081] The above apparatuses work continuously therebetween. Here, those skilled
in the art should understand that “continuously” means each of the above apparatuses
obtains one or more source voice packet streams in a multi-party call, obtains a
broadcasted stream, updates the target packet stream and the reference packet stream,
obtains the echo-cancelled packet stream, broadcasts the echo-cancelled packet stream
and the like in real time or according to a preset or real-time adjusted working pattern
requirements, until the echo cancelling device stops obtaining one or more source
voice packet streams in a multi-party call.

[0082] The updating unit 31' updates the target packet stream and the reference
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packet stream corresponding to the multi-party call based on the broadcasted stream.
[0083] Specifically, the updating unit 31' regards, based on the broadcasted stream,
one or more new packets in the broadcasted stream as the target packet stream
corresponding to the broadcasted stream, wherein the new packet might contain an
echo, and regards one or more historical packets in the same broadcasted stream as the
reference packet stream corresponding to the broadcasted stream, wherein the
historical packets are earlier than the packets of the new packets in time sequence, and
the historical packets may contain echo.

[0084] Or, the updating unit 31' may also regard, based on the broadcasted stream,
the same broadcasted stream which having been echo cancelled (i.e, the
echo-cancelled packet stream earlier than the current new packets in time sequence)
as the reference packet stream corresponding to the target packet stream. Here, the
reference packet stream does not include any echo.

[0085] Preferably, the updating unit 31' could update the target packet stream
corresponding to the multi-party call based on the broadcasted stream; and determine
the reference packet stream corresponding to the target packet stream based on the
broadcasted stream and the target packet stream.

[0086] Specifically, the updating unit 31' regards, based on the broadcasted stream,
one or more new packets in the broadcasted stream as the target packet stream
corresponding to the broadcasted stream, wherein the new packet might contain an
echo, and regards one or more historical packets in the same broadcasted stream
corresponding to the target packet stream as the reference packet stream
corresponding to the broadcasted stream, wherein the historical packets are earlier
than the packets of the new packets in time sequence, and the historical packets may
contain echo.

[0087] Preferably, the echo cancelling device further comprises a reference updating
apparatus (not shown), wherein, the reference updating apparatus updates the
reference packet stream based on the echo-cancelled packet stream.

[0088] Specifically, the reference updating apparatus obtains the echo-cancelled
packet stream by interacting with the cancelling apparatus 3’, and then updates the
reference packet stream based on the echo-cancelled packet stream. In this way, by
using the echo-cancelled packet stream as a reference packet stream for comparing
with the target packet stream, it has a better reference effect, thereby further
enhancing the PAEC accuracy.

[0089] The cancelling unit 32' cancels echo in the target packet stream based on the
reference packet stream, so as to obtain the echo-cancelled packet stream
corresponding to the target packet stream.

[0090] Specifically, the cancelling unit 32’, based on the reference packet stream,
cancels echo in the target packet stream by comparing the reference packet stream
with the target packet stream, such as computing according to the PAEC algorithm, so
as to obtain the echo-cancelled packet stream corresponding to the target packet
stream.

[0091] Here, those skilled in the art should understand that the operation of the
packet acoustic echo cancellation in the cancelling unit 32’ is identical or similar to
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the one in the cancelling apparatus 3 in Fig. 8, which will not be detailed here but is
incorporated here by reference.

[0092] Fig. 12 shows a diagram of comparing packets for performing packet
acoustic echo cancellation according to one aspect of the present invention.

[0093] Specifically, when a new packet (which may contain an acoustic echo) in the
broadcasted stream is added to the broadcasted stream, the new packet may act as a
target packet for comparing with a historical packet which acts as the reference packet
stream, so as to detect the acoustic echo. As shown in Fig. 12, a packet set of the
target packet stream (packet j to packet j+M, i.e., new packets) are compared with set
1 (packet 1 to packet g+M, i.e., historical packets), set 2 (packet q+1 to packet q+M+1,
i.e., historical packets), ..., set Q (packet q+Q-1 to packet q+Q+M-1, i.e., historical
packets), respectively, to determine whether the target packet stream include any echo
packet.

[0094] Equations 1 to 3 show the PAEC algorithm for cancelling packet acoustic
echo.

B B B

= t o
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[0095] (equation 1)
B M P B B 2
Ciq~ \/Z Z (€j+m,8_€q+m,a)
[0096] m=09=1 (equation 2)
. B <
[0097] min €;,=Ca (equation 3)

[0098] Specifically, equation 1 is an equation for computing a distance vector, while
equation 2 is an equation for computing a distance value between each new packet
and each historical packet. “M+1” is the new packet window size. “M+Q” is the

corresponding history packet window size. eiq represents the comparison result of
M-+1 packets from new window (j, j+1, ..., j+M) to history window (q,q+1,...,q+M).

The minimum value of eiq (q=q, q+1, q+Q-1) will be compared to a similarity

threshold g , to decide if echo exists. If the result of the equation 2 satisfies

equation 3, it shows that similarities exist in the target packet stream and the reference
packet stream, and the target packet stream has echo.

[0099] Here, P denotes the value of LSP (Line Spectral Pair).

[00100] In this way, the present invention realizes a method for packet acoustic echo
cancellation, which has the following advantages over the prior art:

[00101] -  The prior art needs buffering reference streams for each participant,, and
N-party audio conference will need N sets of reference buffers, such that when a new
packet (which might contain an echo) occurs in the target packet stream, it can be
compared to the buffered reference packets to detect acoustic echo; while by using the
present invention, only one (broadcasted) stream is buffered for PAEC comparison, no
matter how big N is. The present invention can greatly reduce the buffer consumption
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as well as the corresponding maintenance cost for PAEC.

[00102] - The prior art needs allocating PAEC channels for each participant.
N-Party audio conference will need N PAEC channels. By using the present invention,
only one PAEC channel is needed per conference, no matter how big N is. The present
invention can greatly reduce the channel allocation as well as the corresponding
signaling overhead for PAEC.

[00103] -  The prior art usually ignores some call participants of the conference (by
some algorithm) when their quantity exceeds the threshold. However this is a type of
service degradation. By using the present invention, the PAEC capacity of the
conference facility can be greatly enhanced, and its performance is participant
quantity independent.

[00104] Fig. 10 shows a flow diagram of a method for packet acoustic echo
cancellation according to another aspect of the present invention. Specifically, in the
step s1, the echo cancelling device obtains one or more source voice packet streams in
a multi-party call, wherein acoustic echoes in the one or more source voice packet
streams are to be cancelled and each source voice packet stream is from one
participant in the multi-party call; in the step s2, the echo cancelling device selects
packets from the one or more source voice packet streams so as to obtain a
broadcasted stream corresponding to the multi-party call; in the step s3, the echo
cancelling device cancels echo in a target packet stream corresponding to the
broadcasted stream based on a reference packet stream corresponding to the
broadcasted stream, so as to obtain the echo-cancelled packet stream corresponding to
the target packet stream; in the step s4, the echo cancelling device broadcasts the
echo-cancelled packet stream to participants in the multi-party call.

[00105] The above steps work continuously therebetween. Here, those skilled in the
art should understand that “continuously” means each of the above steps obtains one
or more source voice packet streams in a multi-party call, obtains a broadcasted
stream, obtains the echo-cancelled packet stream, broadcasts the echo-cancelled
packet stream, and the like in real time or according to a preset or real-time adjusted
working pattern requirements, until the echo cancelling device stops obtaining one or
more source voice packet streams in a multi-party call.

[00106] In the step s1, the echo cancelling device obtains one or more source voice
packet streams in a multi-party call, wherein acoustic echoes in the one or more
source voice packet streams are to be cancelled and each source voice packet stream
is from one participant in the multi-party call.

[00107] Specifically, in the step s, the echo cancelling device interacts with one or
more participants in a multi-party call (e.g., in one conference) to obtain source voice
packet streams to be cancelled packet acoustic echo from the participant to the
broadcast end, wherein the source voice packet stream comprises one or more packets
and the packet of the source voice packet stream may contain an echo packet. Since
each voice packet stream is from one participant in the multi-party call, in the step s1,
the echo cancelling device may obtain one or more source voice packet streams in the
multi-party call; for example, if the multi-party call includes participant A, participant
B, and participant C, then in the step sl, the echo cancelling device may obtain a
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source voice packet stream from the participant A to the broadcast end, a source voice
packet stream from the participant B to the broadcast end, and a source voice packet
stream from the participant C to the broadcast end.

[00108] In the step s2, the echo cancelling device selects packets from the one or
more source voice packet streams so as to obtain a broadcasted stream corresponding
to the multi-party call.

[00109] Specifically, in the step s2, the echo cancelling device selects packets from
the one or more source voice packet streams, based on voice intensity information of
the packets in the source voice packet streams or continuity information (e.g., the
person talking previously has a higher priority to be selected continuously) of the
packets in the source voice packet streams, and generates a broadcasted stream
corresponding to the multi-party call based on the information of the selected packets,
so as to guarantee that no mixing will occur.

[00110] This is because in a packet-based audio conference, when more than one
participant are talking at the same time, mixing their voices to broadcast won’t help
improving the voice quality and mixing is expensive operation, which includes
decoding, synthesizing, encoding packets. Instead, selecting voice from one of the
talking participants for some period is a simple and efficient method.

[00111] In the step s3, the echo cancelling device cancels echo in a target packet
stream corresponding to the broadcasted stream based on a reference packet stream
corresponding to the broadcasted stream, so as to obtain the echo-cancelled packet
stream corresponding to the target packet stream.

[00112] Specifically, in the step s3, the echo cancelling device regards, based on the
broadcasted stream, one or more new packets in the broadcasted stream as the target
packet stream corresponding to the broadcasted stream, wherein the new packet might
contain an echo, and regards one or more historical packets in the same broadcasted
stream as the reference packet stream corresponding to the broadcasted stream,
wherein the historical packets are earlier than the packets of the new packets in time
sequence, and in special cases, the historical packets may contain echo.

[00113] In the step s3, the echo cancelling device compares, in the buffer or other
means that may perform high-speed read/write, one or more packets in the reference
packet stream with one or more packets in the target packet stream, for example,
determines whether they are similar based on a packet acoustic echo cancellation
algorithm (PAEC algorithm), thereby detecting whether the target packet stream
includes echo packets; if one or more similar packets exist, then the target packet
stream includes echo packet(s); wherein the means that may perform high-speed
read/write may maintain a longer period of historical voice.

[00114] If it includes an echo packet, in the step s3, the echo cancelling device
cancels echo in the target packet stream through deleting the echo packet or by
substituting the detected echo packet with a replacement packet, or through other
manners. Specifically, substitute the detected echo packet with a replacement packet
to obtain an echo-cancelled packet stream corresponding to the target packet stream,
wherein the replacement packet includes, but not limited to, a noise packet (for
example, a packet including a certain type of noise, for example white noise,
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comfortable noise, etc.), a silent packet (for example, an empty packet), a 1/8 rate
packet as finally buffered in the target packet stream, and the like or a combination
thereof.

[00115] Here, in the step s3, the echo cancelling device may also regard the
echo-cancelled packet stream as its corresponding reference packet stream of the same
broadcasted stream. Here, the reference packet stream does not include any echo.
[00116] Here, since the far echo and the mate echo are similar packets occurring after
the original packets, the above method may identify whether the new packet is similar
to the historical packet, thereby the far echo and the mate echo may be cancelled.
[00117] Preferably, in the step s3, the echo cancelling device may cancel echo in the
target packet stream based on the reference packet stream corresponding to the
broadcasted stream, in conjunction with source address information corresponding to
each packet in a corresponding target packet stream of the broadcasted stream, so as
to obtain the echo-cancelled packet stream corresponding to the target packet stream.
[00118] Specifically, in the step s3, the echo cancelling device regards, based on the
broadcasted stream, one or more new packets in the broadcasted stream as the target
packet stream corresponding to the broadcasted stream, wherein the new packet might
contain an echo, and regards one or more historical packets in the same broadcasted
stream as the reference packet stream corresponding to the broadcasted stream,
wherein the historical packets are earlier than the packets of the new packets in time
sequence, and in special cases, the historical packets may contain echo.

[00119] Then, in the step s3, the echo cancelling device determines, based on the
source address information in header information of each packet in the target packet
stream, the participant corresponding to the packet. In the step s3, the echo cancelling
device interacts with the participant or with other third-party device to determine
whether the participant is provided with a packet acoustic echo cancellation (PAEC)
apparatus. If the participant is provided with the PAEC apparatus, it indicates that the
echo in the packet from the participant has been cancelled before the packet is sent to
the echo cancelling device, such that in the step s3, the echo cancelling device will not
perform echo detection to the packets corresponding to the participant, thereby saving
the comparison computation for new packets from the participant, reducing the
computation complexity, and enhancing the performance of packet acoustic echo
cancellation. Here, those skilled in the art should understand that in the step s3, the
echo cancelling device may not determine the source address information of the
packet in the reference packet stream, because the far echo or mate echo comes from
other communication terminal, not from the communication terminal corresponding to
the original packet.

[00120] Otherwise, if the participant corresponding to the packet in the target packet
stream is not provided with a packet acoustic echo cancellation (PAEC) apparatus,
then in the step s3, the echo cancelling device compares the packets in the target
packet stream with the ones in the corresponding reference packet stream to detect
whether the packets in the target packet stream contain any echo packet; if it does,
then in the step s3, the echo cancelling device cancels echo in the target packet stream
by deleting the echo packet or by substituting the detected echo packet using a
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substitution packet.

[00121] Here, those skilled in the art should understand that the operation of the
packet acoustic echo cancellation in the step s3 is identical or similar to the one in the
step s3 in Fig. 10, which will not be detailed here but is incorporated here by
reference.

[00122] Preferably, the method further comprises a step s5(not shown), wherein, in
the step s5, the echo cancelling device determines parameter information of the
storage space for storing the target packet stream and the reference packet stream
based on parameters of the multi-party call, in conjunction with packet voice lengths
of the target packet stream and the reference packet stream.

[00123] Specifically, the storage space includes, but not limited to, a buffer or other
means that may perform high-speed read/ write, and the parameter information of the
storage space may be determined based on information such as the call parameter of
the multi-party call (e.g., echo delay information of each participant of the conference)
and voice packet lengths (e.g., each packet duration is 20 ms) of the target packet
stream and the reference packet stream. Here, the parameter information of the
storage space includes, but not limited to, size of the storage space (e.g., buffer size)
and/or window size of the reference packet stream.

[00124] Here, the design for the storage space of the broadcasted stream (for the
buffer size of the reference packet stream as an example) mainly comprises three
parameters:

[00125] The first is delay, in millisecond, i.e, the maximum echo delay the

conference facility can cancel, this is usually an engineering decision, but it should be
greater than most echo delays. Then the buffer size of the reference packet can be

decided based on the delay, , in conjunction with packet voice lengths of the target

packet stream and the reference packet stream, given each packet presents 20ms voice:

the buffer size = delayth/ 20 + M+1; wherein, M denotes the number of target

packets or reference packets in the target packet sets or reference packet sets for
comparison.

[00126] The second is delay  in millisecond, i.e., the minimum echo delay of all

the participants of one audio conference.

[00127] The third is delay  in millisecond, i.e., the maximum echo delay of all the
participants of one audio conference.

[00128] delay  and delay  are dynamical per conference call parameters, which
can be derived from statistics data. delay  can be used to estimate the interval

between the target packet window and the reference packet window, i.e. offset of the

reference packet window. With both delay  and delay . the reference packet
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window size can be estimated, i.e.: the reference packet window size = delay_ /20 +
M+1 - delaymm/zo.

[00129] Here, the delay__ and delay_ . 1€, the maximum delay and the minimum

delay of the multi-party call as computed by the echo cancelling device in the step s5
based on the echo delay information of each participant of the conference, may be
used to determine the size of the reference packet window, so as to adjust the size of
the reference stream to avoid unnecessary comparison and enhance the echo detection
efficiency.

[00130] In the step s4, the echo cancelling device broadcasts the echo-cancelled
packet stream to participants in the multi-party call.

[00131] Specifically, in the step s4, the echo cancelling device sends the
echo-cancelled packet stream as obtained by the step s3 to one or more participants in
the multi-party call, wherein the echo-cancelled packet stream may be broadcasted to
all participants in the multi-party call, or the echo-cancelled packet stream may be
broadcasted to a part of participants in the multi-party call.

[00132] Preferably, in the step s4, the echo cancelling device determines one or more
target participants in the multi-party call corresponding to the echo-cancelled packet
stream based on source address information corresponding to each packet in the target
packet stream; and broadcasts the echo-cancelled packet stream to the one or more
target participants.

[00133] Specifically, in the step s4, the echo cancelling device determines, based on
source address information in the header information of each packet in the
echo-cancelled packet stream, one or more participants except the participant
corresponding to the source address information in the multi-party call as the target
participant;, finally, in the step s4, the echo cancelling device broadcasts the
echo-cancelled packet stream to the one or more target participants.

[00134] Here, in the step s4, the echo cancelling device determines the participant(s)
corresponding to the packet based on the source address information of the packet so
as to avoid sending the packet to its corresponding participant, i.e., if the source
address information of the packet corresponds to participant A, the packet will not be
sent to A anymore when broadcasting, thereby realizing intelligent broadcast and
preventing backward broadcasting to avoid local echo.

[00135] Fig. 11 shows a flow diagram of a method for packet acoustic echo
cancellation according to a preferred embodiment of the present invention.
Specifically, in the step s1’, the echo cancelling device obtains one or more source
voice packet streams in a multi-party call, wherein acoustic echoes in the one or more
source voice packet streams are to be cancelled and each source voice packet stream
is from one participant in the multi-party call; in the step s2’, the echo cancelling
device selects packets from the one or more source voice packet streams so as to
obtain a broadcasted stream corresponding to the multi-party call; in the step s31°, the
echo cancelling device updates the target packet stream and the reference packet
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stream corresponding to the multi-party call based on the broadcasted stream; in the
step s32°, the echo cancelling device cancels echo in the target packet stream based on
the reference packet stream, so as to obtain the echo-cancelled packet stream
corresponding to the target packet stream; in the step s4’, the echo cancelling device
broadcasts the echo-cancelled packet stream to participants in the multi-party call.
[00136] Herein, the step s1°, the step s2’and the step s4’ of the method are identical or
substantially identical to corresponding steps shown in Fig. 10, which are thus not
detailed here, but incorporated here by reference.

[00137] The above steps work continuously therebetween. Here, those skilled in the
art should understand that “continuously” means each of the above steps obtains one
or more source voice packet streams in a multi-party call, obtains a broadcasted
stream, updates the target packet stream and the reference packet stream, obtains the
echo-cancelled packet stream, broadcasts the echo-cancelled packet stream, and the
like in real time or according to a preset or real-time adjusted working pattern
requirements, until the echo cancelling device stops obtaining one or more source
voice packet streams in a multi-party call.

[00138] In the step s31°, the echo cancelling device updates the target packet stream
and the reference packet stream corresponding to the multi-party call based on the
broadcasted stream.

[00139] Specifically, in the step s31°, the echo cancelling device regards, based on the
broadcasted stream, one or more new packets in the broadcasted stream as the target
packet stream corresponding to the broadcasted stream, wherein the new packet might
contain an echo, and regards one or more historical packets in the same broadcasted
stream as the reference packet stream corresponding to the broadcasted stream,
wherein the historical packets are earlier than the packets of the new packets in time
sequence, and the historical packets may contain echo.

[00140] Or, in the step s31°, the echo cancelling device may also regard, based on the
broadcasted stream, the same broadcasted stream which having been echo cancelled
(i.e., the echo-cancelled packet stream earlier than the current new packets in time
sequence) as the reference packet stream corresponding to the target packet stream.
Here, the reference packet stream does not include any echo.

[00141] Preferably, in the step s31°, the echo cancelling device could update the target
packet stream corresponding to the multi-party call based on the broadcasted stream;
and determine the reference packet stream corresponding to the target packet stream
based on the broadcasted stream and the target packet stream.

[00142] Specifically, in the step s31°, the echo cancelling device regards, based on the
broadcasted stream, one or more new packets in the broadcasted stream as the target
packet stream corresponding to the broadcasted stream, wherein the new packet might
contain an echo, and regards one or more historical packets in the same broadcasted
stream corresponding to the target packet stream as the reference packet stream
corresponding to the broadcasted stream, wherein the historical packets are earlier
than the packets of the new packets in time sequence, and the historical packets may
contain echo.

[00143] Preferably, the method further comprises a step s6’ (not shown), wherein, in
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the step s6’, the echo cancelling device updates the reference packet stream based on
the echo-cancelled packet stream.

[00144] Specifically, in the step s6’, the echo cancelling device obtains the
echo-cancelled packet stream by interacting with the step s3°, and then updates the
reference packet stream based on the echo-cancelled packet stream. In this way, by
using the echo-cancelled packet stream as a reference packet stream for comparing
with the target packet stream, it has a better reference effect, thereby further
enhancing the PAEC accuracy.

[00145] In the step s32’°, the echo cancelling device cancels echo in the target packet
stream based on the reference packet stream, so as to obtain the echo-cancelled packet
stream corresponding to the target packet stream.

[00146] Specifically, in the step s32°, the echo cancelling device, based on the
reference packet stream, cancels echo in the target packet stream by comparing the
reference packet stream with the target packet stream, such as computing according to
the PAEC algorithm, so as to obtain the echo-cancelled packet stream corresponding
to the target packet stream.

[00147] Here, those skilled in the art should understand that the operation of the
packet acoustic echo cancellation in the step s32’ is identical or similar to the one in
the step s3 in Fig. 10, which will not be detailed here but is incorporated here by
reference.

[00148] To those skilled in the art, apparently the present invention is not limited to
the details of the aforementioned exemplary embodiments, moreover, under the
premise of not deviating from the spirit or fundamental characteristics of the invention
this invention can be accomplished in other specific forms. Therefore, the
embodiments should be considered exemplary and non-restrictive no matter from
which point, the scope of the invention is defined by the appended claims instead of
the above description, and aims at covering the meanings of the equivalent
components falling into the claims and all changes within the scope in this invention.
Any reference sign in the claims shall not be deemed as limiting the concerned claims.
Besides, apparently the word “comprise/include” does not exclude other components
or steps, singular numbers does not exclude complex numbers, the plurality of
components or means mentioned in device claims may also be accomplished by one
component or means through software or hardware, the wording like first and second
are only used to represent names rather than any specific order.
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We claim:

1. A method for packet acoustic echo cancellation, wherein the method comprises the
following steps:

a. obtaining one or more source voice packet streams in a multi-party call, wherein
acoustic echoes in the one or more source voice packet streams are to be cancelled
and each source voice packet stream is from one participant in the multi-party call;

b. selecting packets from the one or more source voice packet streams so as to obtain
a broadcasted stream corresponding to the multi-party call;

c. cancelling echo in a target packet stream corresponding to the broadcasted stream
based on a reference packet stream corresponding to the broadcasted stream, so as to
obtain the echo-cancelled packet stream corresponding to the target packet stream;

d. broadcasting the echo-cancelled packet stream to participants in the multi-party
call.

2. The method according to claim 1, wherein the method further comprises:

- determining parameter information of the storage space for storing the target packet
stream and the reference packet stream based on parameters of the multi-party call, in
conjunction with packet voice lengths of the target packet stream and the reference
packet stream.

3. The method according to claim 1 or 2, wherein the step ¢ comprises:

cl. updating the target packet stream and the reference packet stream corresponding to
the multi-party call based on the broadcasted stream;

- cancelling echo in the target packet stream based on the reference packet stream, so
as to obtain the echo-cancelled packet stream corresponding to the target packet
stream.

4. The method according to claim 3, wherein the step ¢l comprises:

- updating the target packet stream corresponding to the multi-party call based on the
broadcasted stream;

- determining the reference packet stream corresponding to the target packet stream
based on the broadcasted stream and the target packet stream.

5. The method according to any one of claims 1 to 4, wherein the method further
comprises:
- updating the reference packet stream based on the echo-cancelled packet stream.

6. The method according to any one of claims 1 to 5, wherein the step ¢ comprises:

- cancelling echo in the target packet stream based on the reference packet stream
corresponding to the broadcasted stream, in conjunction with source address
information corresponding to each packet in a corresponding target packet stream of
the broadcasted stream, so as to obtain the echo-cancelled packet stream
corresponding to the target packet stream.



WO 2015/107382 PCT/IB2014/003164
21

7. The method according to any one of claims 1 to 6, wherein the step d comprises:

- determining one or more target participants in the multi-party call corresponding to
the echo-cancelled packet stream based on source address information corresponding
to each packet in the target packet stream,;

- broadcasting the echo-cancelled packet stream to the one or more target participants.

8. An echo cancelling device for packet acoustic echo cancellation, wherein the device
comprises:

obtaining apparatus for obtaining one or more source voice packet streams in a
multi-party call, wherein acoustic echoes in the one or more source voice packet
streams are to be cancelled and each source voice packet stream is from one
participant in the multi-party call;

selecting apparatus for selecting packets from the one or more source voice packet
streams so as to obtain a broadcasted stream corresponding to the multi-party call;
cancelling apparatus for cancelling echo in a target packet stream corresponding to the
broadcasted stream based on a reference packet stream corresponding to the
broadcasted stream, so as to obtain the echo-cancelled packet stream corresponding to
the target packet stream;

broadcasting apparatus for broadcasting the echo-cancelled packet stream to
participants in the multi-party call.

9. The echo cancelling device according to claim 8, wherein the device further
comprises:

parameter determining apparatus for determining parameter information of the storage
space for storing the target packet stream and the reference packet stream based on
parameters of the multi-party call, in conjunction with packet voice lengths of the
target packet stream and the reference packet stream.

10. The echo cancelling device according to claim 8 or 9, wherein the cancelling
apparatus comprises:

updating unit for updating the target packet stream and the reference packet stream
corresponding to the multi-party call based on the broadcasted stream;

cancelling unit for cancelling echo in the target packet stream based on the reference
packet stream, so as to obtain the echo-cancelled packet stream corresponding to the
target packet stream.

11. The echo cancelling device according to claim 10, wherein the updating unit is
configured to:

- update the target packet stream corresponding to the multi-party call based on the
broadcasted stream;

- determine the reference packet stream corresponding to the target packet stream
based on the broadcasted stream and the target packet stream.
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12. The echo cancelling device according to any one of claims 8 to 11, wherein the
device further comprises:

reference updating apparatus for updating the reference packet stream based on the
echo-cancelled packet stream.

13. The echo cancelling device according to any one of claims 8 to 12, wherein the
cancelling apparatus is configured to:

- cancel echo in the target packet stream based on the reference packet stream
corresponding to the broadcasted stream, in conjunction with source address
information corresponding to each packet in a corresponding target packet stream of
the broadcasted stream, so as to obtain the echo-cancelled packet stream
corresponding to the target packet stream.

14. The echo cancelling device according to any one of claims 8 to 13, wherein the
broadcasting apparatus is configured to:

- determine one or more target participants in the multi-party call corresponding to the
echo-cancelled packet stream based on source address information corresponding to
each packet in the target packet stream;

- broadcast the echo-cancelled packet stream to the one or more target participants.
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