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Description

BACKGROUND

[0001] Service providers and device manufacturers
(e.g., wireless, cellular, etc.) are continually challenged
to deliver value and convenience to consumers by, for
example, providing compelling network services. Thanks
to the portability of mobile devices, more and more users
prefer to capture their own video content by mobile device
having high quality multimedia collectors such as cam-
eras and microphones to record their daily lives. Mobile
devices are also convenient for video reviewing thanks
to their mobility. Video sharing is one of the hottest serv-
ices in current social network services. It allows people
to share their information or interesting things through
videos. But, current mobile devices and network band-
width limitations make it difficult for mobile users to enjoy
video sharing to its fullest extent.
[0002] Tiecheng Liu et al.: "Real time content analysis
and adaptive transmission of lecture videos for mobile
applications" (Proceedings of the 12th Annual ACM In-
ternational Conference on Multimedia, Multimedia, ’04,
1 January 2004 (2004-01-01), page 400) discloses the
analysis of real-time content and adaptive transmission
of lecture videos from a server to a client. A server meas-
ures network bandwidth and computing capacity of a cli-
ent, then transmits properly selected and compressed
video key frames based on the request of the client.
[0003] Shih-Fu Chang et al.: "Real-time content-based
adaptive streaming of sports videos" (Content-based ac-
cess of image and video libraries, 2001. (CBAIVL 2001).
IEEE Workshop on Kauai, HI, USA, 14 Dec 2001. Los
Alamitos, CA, USA, IEEE Comput. Soc, US, 1 January
2001 (2001-01-01_, pages 139-146) discloses the adap-
tive streaming of sports videos. Full-motion audio-video
content is displayed during important periods (e.g. pitch-
ing and follow-up plays in baseball) while during non-
important periods, only key-frames, audio, and text are
displayed.

SUMMARY

[0004] Therefore, there is a need for an approach for
enhancing a communication session.
[0005] The object of the invention can be achieved by
an apparatus, a corresponding method, and a computer
program product as defined in the independent claims.
Further enhancements are specified in the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The embodiments of the invention are illustrat-
ed by way of example, and not by way of limitation, in
the figures of the accompanying drawings:

FIG. 1 is a diagram of a system capable of enhancing

a communication session, according to one embod-
iment;

FIG. 2 is a diagram of the components of a commu-
nication management platform, according to one
embodiment;

FIG. 3 is a flowchart of a process for enhancing a
communication session, according to one embodi-
ment;

FIG. 4 is a diagram illustrating a video communica-
tion session that is sent to multiple receivers, accord-
ing to one embodiment;

FIGs. 5A and 5B are diagrams illustrating a cli-
ent/server related video communication session and
a peer-to-peer related video communication ses-
sion, according to various embodiments;

FIG. 6 is a diagram illustrating a video communica-
tion session that is shared by way or a social network,
according to one embodiment;

FIG. 7 is a diagram of hardware that can be used to
implement an embodiment of the invention;

FIG. 8 is a diagram of a chip set that can be used to
implement an embodiment of the invention; and

FIG. 9 is a diagram of a mobile terminal (e.g., hand-
set) that can be used to implement an embodiment
of the invention.

DESCRIPTION OF SOME EMBODIMENTS

[0007] Examples of a method, apparatus, and compu-
ter program for enhancing a communication session are
disclosed. In the following description, for the purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the embod-
iments of the invention. It is apparent, however, to one
skilled in the art that the embodiments of the invention
may be practiced without these specific details or with
an equivalent arrangement. In other instances, well-
known structures and devices are shown in block dia-
gram form in order to avoid unnecessarily obscuring the
embodiments of the invention.
[0008] FIG. 1 is a diagram of a system capable of en-
hancing a communication session, according to one em-
bodiment. Current mobile devices and network band-
width limitations make it difficult for mobile users to enjoy
live video sharing to its fullest extent.
[0009] Information sharing is an interest for many peo-
ple. This is one reason of why social networking is so
popular. Social networking services allow users share
their daily experiences with friends and family members.
Recently, live video sharing services have been devel-
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oped and bring new user experiences.
[0010] Live video sharing creates a better user expe-
rience than video sharing that has an inherent delay such
as those that require downloading at a time after the video
is recorded. Live video sharing may be beneficial, for
example, when a user is travelling, at a social event, or
for a live meeting. Live sharing is useful, vivid, and inter-
esting, and is a growing trend for social networking serv-
ices. In other words, live sharing brings the most direct
experience to users.
[0011] Video plays an important role in people’s infor-
mation sharing thanks to the fast improvement of mobile
multimedia devices. However, sharing video data in a
mobile environment is still a nontrivial task because if the
limitations of mobile devices and network bandwidths.
[0012] As discussed above, though live sharing is de-
sirable to users, many mobile users are unable to enjoy
this service because of poor devices or networks. To
boost this valuable service, these limitations should be
minimized.
[0013] To address this problem, a system 100 of FIG.
1 introduces the capability to share and enjoy video con-
tents in a real-time manner; and it provides for highly
configurable and adaptive services to fit various sharing
requirements and different mobile network bandwidths.
[0014] A live video sharing service with multimodal
modes would provide a better user experience compared
to most conventional video sharing services that are re-
stricted by narrow network bandwidths or cannot be ap-
plied in live manner.
[0015] Live sharing provides an instant sharing expe-
rience with no temporal delay, which is an important fea-
ture for social networking users. Users need not store
their captured video for sharing purposes. Further, view-
ers can also know what their friends are doing or going
through at that moment. Live sharing may be totally mo-
bile based, which may be achieved by multimodal modes.
That is, all the end users can use mobile devices to enjoy
a live video service. The users need not transmit or down-
load the shared content to a PC. This feature may be
achieved by multimodal selection that allows a user to
adjust the sharing content to fit any processability and
network bandwidth limitation of the user or the viewer
which are major challenges for live video sharing servic-
es. Further, live video sharing is easy to share, and com-
bines and abundant context provided by various mobile
device sensors (like GPS) and video content analysis.
The publication process may be fully automatic, manual,
or any combination thereof. While live video sharing is
beneficial, there are challenges as discussed above, that
must be overcome to enable users to fully enjoy live video
sharing services in spite of device limitations and network
bandwidth limitations.
[0016] Video contains more information than image or
audio files. But the data volume of video is also bigger
than other media types. Video transmitting, therefore, is
the most nontrivial task in mobile environment, and its
success mostly depends on the resources of a mobile

device and available network bandwidth. To save net-
work bandwidth, key frames, video segments, rendering
changes, and audio portions extracted from video, for
example, can be transmitted instead of an original video
to fit those users who do not require viewing the whole
video or just are limited by very narrow bandwidth. This
is the core concept of sharing within a multimodal mode
service.
[0017] To construct such an unsymmetrical and con-
figurable framework/UI is a challenge. Since sharing is
live, key frames of video must be extracted when the
publisher is shooting the video. In addition, this function
may be executed on the publisher’s mobile device or on
the server, according to a different use case. Thereby
the extraction method should be scalable. To improve a
user’s sharing experience, abundant context may be con-
sidered to make sharing process automatic using infor-
mation provided by sensors on a mobile phone that may
be utilized. Furthermore, multimedia content may also
be explored to provide more information about the pub-
lisher capturing the video.
[0018] The system 100 allows users to share their live
video content in multimodal manner, such as image, au-
dio, video, etc. to save mobile resources and improve an
overall user experience. The system 100 enables at least
the following options for a communication session:

1). Original video with live sharing: When a user
starts his video shooting, his friends can receive the
synchronous content he is capturing by way of a live
streaming video.

2). Multimodal options instead of the original video
for publishing and receiving/viewing: Multimodal in-
formation includes options such as using a key frame
mode, an audio mode, a hybrid mode of key frames
and audio, a text mode, a key video segment mode,
an avatar mode, and a video in scalable resolution
mode. Both publisher and receiver can choose their
preferred mode for sending and receiving content
related to the video that is shot by the sender. The
selectable modes may be advantageous to a pub-
lisher and/or a receiver of the video content because
of a user preference, device limitation, or a limited
bandwidth. For example, the viewer can select to
just receive key frames of the video if his network
bandwidth is low or below a threshold value. Each
mode that the system 100 enables may be charac-
terized as follows:

a. Key frame mode: Key frames of the video be-
ing shot can be employed to represent the main
content and save network bandwidth. Since key
frame is very representative of video content,
the viewer is able to spend less time for grasping
the substance of video. Another advantage of
key frame is that the viewer can gain a full view
of the video at any time, which is different from
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a case when while watching a video, a user may
miss something if the user doesn’t keep looking
at the screen.

b. Audio mode: In a case when auditory content
is more important than visual content, the visual
content is not needed, and may be removed
from the communication session to save the
bandwidth, such as during a meeting or presen-
tation.

c. Text mode: This mode uses the least network
bandwidth out of all of the modes. Text is auto-
matically generated from two aspects: the infor-
mation collected by sensors on a mobile device;
and information explored from multimedia con-
tent, using techniques such as face recognition,
voice recognition, event detection, and etc. In
the text mode, receivers can obtain some live
semantic information of the live video, such as
location, human name, object name (like a build-
ing, animal, car, etc.).

d. Key video segment mode: Key video seg-
ments are 1 or 2 second video clips along with
continuous audio. The key video segment mode
may save available bandwidth, such that unim-
portant scenes are automatically detected and
not transmitted. Once an interesting/typical
scene or event is detected, the current video
segment is considered as a key segment and
transmitted.

e. Avatar mode: Avatar mode is a mode that
covers both visual and auditory content and also
requires much less bandwidth than transferring
an entire video. In avatar mode, the people or
object being captured are transformed to a car-
toon profile and displayed to the viewer while
audio is transmitted. The visual information in
this mode is successive, in contrast to the key-
frame mode. In this mode, only feature points of
the captured object need be transferred, and the
amount of required bandwidth is reduced. Be-
sides the economy, avatar mode is also very
interesting. For example, users can interact with
the cartoon profile through gesture or some oth-
er multimodal input. Avatar mode is further di-
vided into several categories, which are suitable
for different situations:

1) Decorations: When the video is almost
about a human face, for communication or
some other purpose, the viewer can add
some virtual decorations to the face on the
screen.

2) Pure virtual face: Besides decorations,

the viewer is also able to see a virtual face
on the screen instead. In this mode, when
an expression on the face changes, a virtual
profile may be altered to correspond with
the change in a synchronous manner.

3) Virtual face & actual background: If a face
is not the only content viewers may observe,
the virtual face can be combined with actual
background in the video. Considering a pos-
sible network overload and available visual
information, the background may stay rela-
tively still and only changes when the back-
ground is distinctly different. This is like the
key frame detection, but for the background
of the image.

4) Entire virtualization: There is another op-
tion for the viewers that they can view a vir-
tualization of the real video. Simple shapes
and colors are used to reconstruct the con-
tent of video. In this case, the video on the
viewer side looks like a cartoon.

f. Hybrid mode: A hybrid combination of any of
the above mentioned modes, which is still a re-
duction of bandwidth usage from an original vid-
eo stream.

g. Video of scalable resolution mode: If the net-
work bandwidth is sufficient, users can transfer
the entire video stream. However, in video
mode, the system 100 also provides different
resolution to receivers in different network con-
ditions to accommodate limited available band-
widths.

[0019] Real-time information may also be extracted
during the publisher’s shooting of a video. To achieve
the multimodal live sharing discussed above, it is a chal-
lenge as to how to extract valuable information from the
video while shooting. For different modes, there are sev-
eral strategies:

a. Live key frame extraction is different from almost
all the existing methods which only applied to record-
ed video files. With the shooting occurring, new key
frames are generated and transferred to the viewers.
Due to the lack of entire video information, the key
frames only can be extracted according to previous
frames, audio, and etc. Scene change is an impor-
tant indicator that a new key frame is needed; and
when a person is shooting and sharing his video,
human voice is also a valuable context for key frame
extraction. However, publisher’s manual key frame
generation command is also supported in our serv-
ice.
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b. Live audio extraction can be accomplished by sep-
arating the microphone input. An additional optional
may be available in which is it determined that only
a human voice is meaningful, like in a meeting. After
such a detection the system 100 detects a human
voice for transferring and filters out a silence and
noise audio segment of the audio portion of the trans-
mission. This modification of the original audio
stream could improve a reviewing user’s experience.

[0020] Choice of location for information extraction and
video resolution changes between different sides of the
video transmission for different cases. This depends pri-
marily on a publisher’s selection. For example, if the pub-
lisher chooses a video mode for sharing, all the process
tasks can be applied on a server side to save a calculation
resource and bandwidth of the publisher. But, if the pub-
lisher chooses other multimodal modes for sharing, cor-
responding calculations have to be taken on his own de-
vice, in which case the complexity of any calculation al-
gorithm needs be reduced to fit the end device.
[0021] Context collection and analysis is also integrat-
ed into our service. This information is utilized to enrich
the sharing experience. The following types of context
may be considered:

a. Sensor data: Currently, many mobile devices carry
various sensors to collect data of GPS, gravity sen-
sor, and compass. This data is easy to get and useful
to make the sharing more understandable. In addi-
tion, any automatically collected data can be used
to generate a simple title or description of the shared
content, which can release publishers from adding
that information manually.

b. Multimedia content based exploring: This type of
context is higher level and is helpful in improving a
user’s experience. Many multimedia analysis tech-
nologies can be introduced into the service for auto-
matic tagging the captured content. For example,
face recognition and voice recognition may be help-
ful for distinguishing the people involved in the
shared content; and the server can push this infor-
mation to receivers to achieve annotation of the shar-
ing.

[0022] Besides live sharing, the contents that are
shared may be stored on a server side. Users can access
those contents that are stored anytime, anywhere. Even
when the contents are stored, the multimodal modes may
also be supported.
[0023] As shown in FIG. 1, the system 100 comprises
user equipment (UE) 101a-101n (discussed collectively
as UE 101) having connectivity to a communication man-
agement platform 103 and social networking services
109a-109n (collectively referred to as social networking
service 109) via a communication network 105. UE 101a-
101n are the end devices for publishing and receiving

communication content, whereas communication man-
agement platform 103 provides multimodal services to
enhance a communication session between any of the
UE 101.
[0024] The UE 101 may incorporate a camera that is
either part of the UE 101 or external and may be used
as a publishing device. The UE 101 may have a commu-
nication API 107a-107n (collectively referred to as com-
munication API 107) for sharing, publishing and/or re-
ceiving video content. Captured content is optionally up-
loaded to the communication management platform 103,
which means that the publisher can choose the actual
content for publishing, according to his desire or network
condition. UE 101 is also able to act as a receiver, with
which a user can view other user’s videos. Different users
may choose different modes during a sharing of video
content. The communication management platform 103
may manage several services that are deployed on the
server side to support data transmission, storage, anal-
ysis, and processing. Any complex computing may exe-
cuted on the communication management platform 103,
which will result in any processed data to be sent to the
UE 101. However, the UE 101 may process all of the
computing onboard the device and need to require the
communication management platform 103 so long as the
UE 101 is capable of processing such computations.
[0025] In one embodiment, a user of UE 101 may share
a live video of a scene around him as a publisher with a
user of another UE 101 as a receiver. The publisher may
use the communication API 107 to manage the video
sharing. The video sharing may be managed through the
communication management platform 103 which may
process a selection of video sharing modes, or it may
automatically change or suggest a change in sharing
modes. Such change may be from a live video stream to
a key frame mode, or any of the other modes discussed
above, among other modes that may become available.
[0026] In another embodiment, a user of UE 101 may
share a live video of a scene around him as a publisher
with a user of another UE 101 as a receiver. The publisher
may use the communication API 107 to manage the video
sharing. The video sharing may be directly shared as a
peer-to-peer experience without interacting with an ex-
ternal communication management platform, but rather,
because the communication management platform 103
may also be on board the UE 101 to process a selection
of video sharing modes, or it may automatically change
or suggest a change in sharing modes. Such change may
be from a live video stream to a key frame mode, or any
of the other modes discussed above, among other modes
that may become available.
[0027] In another embodiment, a user of UE 101 may
share a live video of a scene around him as a publisher
with a user of another UE 101 as a receiver, or may share
the video, key frames, or any other result of the modes
directly with a social networking service 109. The pub-
lisher may use the communication API 107 to manage
the video sharing. The video sharing may be directly
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shared as peer-to-peer without interacting with an exter-
nal communication management platform, but rather, be-
cause the communication management platform 103
may also be onboard the UE 101, or through a commu-
nication management platform 103 to process a selection
of video sharing modes, or it may automatically change
or suggest a change in sharing modes. Such change may
be from a live video stream to a key frame mode, or any
of the other modes discussed above, among other modes
that may become available. The social networking serv-
ice 109 may automatically or selectively store the com-
munication content for viewing by the publisher, the re-
ceiver, or any other contacts that the publisher may want
to view the stored communication content.
[0028] By way of example, the UE 101, communication
management platform 103 and social networking service
109 communicate with each other and other components
of the communication network 105 using well known, new
or still developing protocols. In this context, a protocol
includes a set of rules defining how the network nodes
within the communication network 105 interact with each
other based on information sent over the communication
links. The protocols are effective at different layers of
operation within each node, from generating and receiv-
ing physical signals of various types, to selecting a link
for transferring those signals, to the format of information
indicated by those signals, to identifying which software
application executing on a computer system sends or
receives the information. The conceptually different lay-
ers of protocols for exchanging information over a net-
work are described in the Open Systems Interconnection
(OSI) Reference Model.
[0029] By way of example, the communication network
105 of system 100 includes one or more networks such
as a data network, a wireless network, a telephony net-
work, or any combination thereof. It is contemplated that
the data network may be any local area network (LAN),
metropolitan area network (MAN), wide area network
(WAN), a public data network (e.g., the Internet), short
range wireless network, or any other suitable packet-
switched network, such as a commercially owned, pro-
prietary packet-switched network, e.g., a proprietary ca-
ble or fiber-optic network, and the like, or any combination
thereof. In addition, the wireless network may be, for ex-
ample, a cellular network and may employ various tech-
nologies including enhanced data rates for global evolu-
tion (EDGE), general packet radio service (GPRS), glo-
bal system for mobile communications (GSM), Internet
protocol multimedia subsystem (IMS), universal mobile
telecommunications system (UMTS), etc., as well as any
other suitable wireless medium, e.g., worldwide interop-
erability for microwave access (WiMAX), Long Term Ev-
olution (LTE) networks, code division multiple access
(CDMA), wideband code division multiple access (WCD-
MA), wireless fidelity (WiFi), wireless LAN (WLAN), Blue-
tooth®, Internet Protocol (IP) data casting, satellite, mo-
bile ad-hoc network (MANET), and the like, or any com-
bination thereof.

[0030] The UE 101 is any type of mobile terminal, fixed
terminal, or portable terminal including a mobile handset,
station, unit, device, multimedia computer, multimedia
tablet, Internet node, communicator, desktop computer,
laptop computer, notebook computer, netbook computer,
tablet computer, personal communication system (PCS)
device, personal navigation device, personal digital as-
sistants (PDAs), audio/video player, digital camera/cam-
corder, positioning device, television receiver, radio
broadcast receiver, electronic book device, game device,
or any combination thereof, including the accessories
and peripherals of these devices, or any combination
thereof. It is also contemplated that the UE 101 can sup-
port any type of interface to the user (such as "wearable"
circuitry, etc.).
[0031] Communications between the network nodes
are typically effected by exchanging discrete packets of
data. Each packet typically comprises (1) header infor-
mation associated with a particular protocol, and (2) pay-
load information that follows the header information and
contains information that may be processed independ-
ently of that particular protocol. In some protocols, the
packet includes (3) trailer information following the pay-
load and indicating the end of the payload information.
The header includes information such as the source of
the packet, its destination, the length of the payload, and
other properties used by the protocol. Often, the data in
the payload for the particular protocol includes a header
and payload for a different protocol associated with a
different, higher layer of the OSI Reference Model. The
header for a particular protocol typically indicates a type
for the next protocol contained in its payload. The higher
layer protocol is said to be encapsulated in the lower
layer protocol. The headers included in a packet travers-
ing multiple heterogeneous networks, such as the Inter-
net, typically include a physical (layer 1) header, a data-
link (layer 2) header, an internetwork (layer 3) header
and a transport (layer 4) header, and various application
(layer 5, layer 6 and layer 7) headers as defined by the
OSI Reference Model.
[0032] FIG. 2 is a diagram of the components of com-
munication management platform 103, according to one
embodiment. By way of example, the communication
management platform 103 includes one or more compo-
nents for providing enhancing a communication session.
It is contemplated that the functions of these components
may be combined in one or more components or per-
formed by other components of equivalent functionality.
In this embodiment, the communication management
platform 103 includes a control logic module 201, a mode
module 203, a bandwidth detection module 205, a pref-
erence detection module 207 and a communication mod-
ule 209. The communication management platform 103
receives an indication that a video session is occurring
by way of communication module 209. The control logic
module 201 manages the interaction between the mode
module 203, bandwidth detection module 205 and pref-
erence detection module 207. The mode module 203 de-
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termines a best mode for enhancing the video commu-
nication session out of the multimodes discussed above,
as well as any new modes that may be developed and
incorporated into the choices available for the communi-
cation management platform 103. The determination for
the best mode may be based on an available bandwidth
that is detected by the bandwidth detection module 205,
or a device limitation such as support for a particular
mode, or a memory constraint that is determined by the
mode module 203. Each of the available modes may
have a predetermined threshold value for the bandwidth
that makes a particular mode more ideal than another.
For example, a video mode or audio mode will need more
bandwidth than a text mode. So, based on the available
bandwidth determination, the mode module may auto-
matically change the mode for the video transmission
and/or reception to make the communication session bet-
ter for the publisher and the receiver, Alternatively, the
mode module may just cause the communication man-
agement platform 103 to suggest a best mode, or a list
of available modes based on modes known to the system
and/or the available bandwidth to the publisher or receiv-
er of the video communication by way of the communi-
cation module 209. The preference detection module 207
detects whether the publisher or the receiver of the video
communication has any preferences for a preferred
transmission mode, or a selection of a specific more for
an instant video communication session to be transmit-
ted.
[0033] FIG. 3 is a flowchart of a process for enhancing
a communication session, according to one embodiment.
In one embodiment, the communication management
platform performs the process 300 and is implemented
in, for instance, a chip set including a processor and a
memory as shown in FIG. 8. In step 301 the communi-
cation management platform 103 receives a request for
communicating at least substantially live video data be-
tween a UE 101a and one or more other UE 101n’s. Next,
in step 303, the communication management platform
103 determines capability information, resource availa-
bility information, or a combination thereof of the UE 101
and/or the other UE 101n. The process continues to step
305 in which the communication management platform
103 processes the capability information, the resource
availability information, or a combination thereof to
cause, at least in part, an extraction of multimodal infor-
mation from the at least substantially live video data. The
multimodal information being any of the modes dis-
cussed above such as a key frame mode, an audio mode,
a reduced-resolution mode, a speech-to-text mode, an
animated mode, etc., or any combination thereof. Next,
in step 307, the communication management platform
103 causes, at least in part, an exchange of the multimo-
dal information in place of at least a portion of the at least
substantially lie video data in response to the request.
[0034] The process continues to step 309 in which the
communication management platform 103 processes
the capability information and/or the resource availability

information to determine one or more available multimo-
dal modes. The extraction of the multimodal information
is based, at least in part, on the one or more available
multimodal modes. Next, in step 311, the communication
management platform 103 determines one or more
scene changes in a previously recorded portion of the at
least substantially live video data. Then, in step 313, the
communication management platform 103 determines
one or more key frames based, at least in part, on the
one or more scene changes.
[0035] The process continues to step 315 in which the
communication management platform 103 receives an
input for selecting at least one of the one or more key
frames. The input may be an indication that a key frame
should be automatically selected and sent from one de-
vice to another, or a user directed selection that a key
frame should be sent from one device to another. Next,
in step 317, the communication management platform
103 causes, at least in part, an exchange of a portion of
the at least substantially live video data associated with
the at least one of the one or more key frames. Then, in
step 319, the communication management platform 103
processes the previously recorded portion the at least
substantially live video data and/or concurrently recorded
audio data to determine one or more audio segments
based, at least in part, on one or more audio selection
criteria. The audio data may have at least in part the one
or more audio segments. The process continues to step
321 in which the communication management platform
103 processes the capability information and/or the re-
source availability information to determine one or more
reduced resolution video encoding parameters. Then, in
step 323, the communication management platform 103
causes, at least in part, a generation of the reduced-res-
olution video data based, at least in part, on the one or
more reduced resolution video encoding parameters.
[0036] Next, in step 325, the communication manage-
ment platform 103 determines context information asso-
ciated with the device, the one or more other devices,
the at least substantially live video data, or a combination
thereof. The multimodal information includes, at least in
part, the context information. Then, in step 327, to aid in
speeding up any of the other steps or processes of the
process, the communication management platform 103
causes a storage of the at least substantially live video
data and the multimodal information for subsequent ac-
cess.
[0037] FIG. 4 is a flowchart illustrating a live video shar-
ing, session within multimodal modes, a typical sharing
process, according to one embodiment. In this embodi-
ment, a user is capturing video at 401, his friends 1-n
may receive an automatically generated message at 403,
which may include information about who is publishing
the video content, where the video content is being shot
(location from GPS), what the video content is (content
explored by automatic analysis, like face detection).
When one of the publisher’s friends receives the mes-
sage about the video sharing at 403, the receiver can
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choose to dive into the details, forward it or just omit it.
When a receiver dives into his friend’s capturing content,
he can choose at 405 between the different modes dis-
cussed above according to his interest or bandwidth lim-
itations, such as image mode (key frames), audio mode
(suitable for speech video and etc.), text mode, avatar
mode, hybrid mode, video mode, etc. which are live and
may be dynamically updated while the video content is
collected. For example, if a bandwidth condition changes,
the mode made me changed automatically or a sugges-
tion may be made to change modes by the communica-
tion management platform 103 to keep the live commu-
nication session going. For example, if a user selects
"video mode" when he is in WIFI network; with his move-
ment, WIFI signal becomes unavailable; to keep the shar-
ing ongoing, system changes his mode to "key-frame
mode" automatically, Also, if image mode is selected, for
example, each key frame may be generated and trans-
ferred together with current context (from sensors’ data
or content analysis). A viewer also may provide live com-
ments to other users including the publisher and other
receivers. The publisher may then adjust his capturing
of the video according to the instant feedback that is pro-
vided.
[0038] Several algorithms are involved in this service,
mainly involving instant key frame extraction, human
voice detection and recognition, human face recognition,
etc. These algorithms are usually executed on an exter-
nal communication management platform 103 as dis-
cussed above to simplify the calculation on user’s mobile
phone. But if the publisher doesn’t share an entire video,
or the UE 101 is capable of processing the algorithm
without consulting an external communication manage-
ment platform, the corresponding algorithm maybe exe-
cuted on the UE 101.
[0039] For audio extraction, the simplest mode that us-
ers can choose is just to transfer the audio data captured
by the publisher’s microphone. Or users can select an-
other mode which filters out silent and meaningless noise
segment to save bandwidth. In this mode, the most im-
portant audio segments are those which contain human
voice; in addition, some audio events are also considered
meaningful, such as wedding march, birthday song, yelp,
etc.
[0040] For key frame extraction, there are three con-
ditions that may trigger new key frame generation and
transferring.

a. Significant visual content change. Since key frame
is representative frame that could present the main
content of a video segment/scene, it may be neces-
sary to detect the segment/scene change and
choose one or more frames to transfer. The key
frames should be selected in a limited context. That
is, when it is decided whether a frame is or not a key
frame, the visual information of posterior frames can-
not be used because they are not captured yet. Mo-
tion is an essential and important feature of videos,

which can be utilized to distinguish the change of
visual content. When motion of large amplitude is
detected, a key frame can be output by further ex-
amine whether current visual content is obvious dif-
ferent from that before the motion. However, the
frames output just after a meaningful motion may not
be very representative, though it is transferred to the
reviewer. With the shooting going on, continuous ex-
amination is executed and the old key frame can be
updated once a better frame is found. The key frame
on the receiver’s side can be optimized using such
a method.

b. Audio event. Besides pure visual content analysis,
key frames also can be generated by audio informa-
tion. When a user is publishing his video content, he
may say something to annotate the scene. This is a
good indicator that points out meaningful content in
his opinion. So frames at the position where human
voice is detected is usually important in live sharing.
Furthermore, other audio events can be detected as
those discussed above and can also be employed
as a trigger in key frame extraction. c. Manual com-
mand by the publisher. Automatic key frame extrac-
tion method may not be exactly accord with the re-
sults selected by people. In traditional key frame ex-
traction method, users have a difficult time with the
extracting process. But in the system 100, the pub-
lisher can easily choose the frame that he considers
being important. The publisher can select a feature
on UE 101 to indicate a key frame as his demand;
and the result will be shared in time.

[0041] For context integration, some additional options
may be made available such as route/ map information,
people involved with one another, recommendations for
places to go and things to do, etc. Examples of context
that may be considered are as follows:

a. Sensor data. To extract such context data is rel-
atively easy. The corresponding API can be recalled
to obtain the data. However, the original data may
need be translated to another form for easy under-
standing. For example, GPS data of longitude and
latitude is not very meaningful for the end users. So
a location service should be queried to translate the
coordinates to a comprehendible location name.

b. Multimedia content analysis results. Several
methods can be used to enrich the context data. Fa-
cial recognition and voice recognition can be used
to detect the human appearing in the video. This in-
formation is more useful when the face and voice
are benchmarked in the service. For example, if one
person’s face and name are manually related to vid-
eo sharing that is managed by the communication
API 107 or communication management platform
103 his name can be automatically tagged onto the
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sharing frames once the person appears in the video.

[0042] FIGs. 5A and 5B illustrate example variations
of the hierarchy of flow of video content. FIG. 5A illus-
trates a client/server relationship 501 in which a publish-
er’s device 503 is used for publishing a communication
session like a video transmission to receiver devices 507
by way of a server system 505. The server 505 may man-
age the communication session, as discussed above with
regard to communication management platform 103.
[0043] FIG. 5B illustrates a peer-to-peer relationship
509 in which a publisher’s device 511 directly publishes
a communication session like a video transmission to
receiver devices 513. In this embodiment, any commu-
nication management is handled by the devices 511 and
513, as discussed above.
[0044] FIG. 6 is an illustration of a video communica-
tion session in which the video is shared on a social net-
working service so that other users may view the com-
munication session. A user of device 601 may initiate a
video communication session, that may be managed and
altered to be in accordance with any of the modes dis-
cussed above. The video communication session may
be shared with receivers at other devices, and/or shared
by way of a social networking service 603 so that other
users 605, that are not receivers having compatible de-
vices, may view the content that is being transmitted by
the user of device 601 either live, or at a later time.
[0045] The processes described herein for enhancing
a communication session may be advantageously imple-
mented via software, hardware, firmware or a combina-
tion of software and/or firmware and/or hardware. For
example, the processes described herein, may be ad-
vantageously implemented via processor(s), Digital Sig-
nal Processing (DSP) chip, an Application Specific Inte-
grated Circuit (ASIC), Field Programmable Gate Arrays
(FPGAs), etc. Such exemplary hardware for performing
the described functions is detailed below.
[0046] FIG. 7 illustrates a computer system 700 upon
which an embodiment of the invention may be imple-
mented. Although computer system 700 is depicted with
respect to a particular device or equipment, it is contem-
plated that other devices or equipment (e.g., network el-
ements, servers, etc.) within FIG. 7 can deploy the illus-
trated hardware and components of system 700. Com-
puter system 700 is programmed (e.g., via computer pro-
gram code or instructions) to enhance a communication
session as described herein and includes a communica-
tion mechanism such as a bus 710 for passing informa-
tion between other internal and external components of
the computer system 700. Information (also called data)
is represented as a physical expression of a measurable
phenomenon, typically electric voltages, but including, in
other embodiments, such phenomena as magnetic, elec-
tromagnetic, pressure, chemical, biological, molecular,
atomic, subatomic and quantum interactions. For exam-
ple, north and south magnetic fields, or a zero and non-
zero electric voltage, represent two states (0, 1) of a bi-

nary digit (bit). Other phenomena can represent digits of
a higher base. A superposition of multiple simultaneous
quantum states before measurement represents a quan-
tum bit (qubit). A sequence of one or more digits consti-
tutes digital data that is used to represent a number or
code for a character. In some embodiments, information
called analog data is represented by a near continuum
of measurable values within a particular range. Computer
system 700, or a portion thereof, constitutes a means for
performing one or more steps of enhancing a communi-
cation session.
[0047] A bus 710 includes one or more parallel con-
ductors of information so that information is transferred
quickly among devices coupled to the bus 710. One or
more processors 702 for processing information are cou-
pled with the bus 710.
[0048] A processor (or multiple processors) 702 per-
forms a set of operations on information as specified by
computer program code related to enhance a communi-
cation session. The computer program code is a set of
instructions or statements providing instructions for the
operation of the processor and/or the computer system
to perform specified functions. The code, for example,
may be written in a computer programming language that
is compiled into a native instruction set of the processor.
The code may also be written directly using the native
instruction set (e.g., machine language). The set of op-
erations include bringing information in from the bus 710
and placing information on the bus 710. The set of oper-
ations also typically include comparing two or more units
of information, shifting positions of units of information,
and combining two or more units of information, such as
by addition or multiplication or logical operations like OR,
exclusive OR (XOR), and AND. Each operation of the
set of operations that can be performed by the processor
is represented to the processor by information called in-
structions, such as an operation code of one or more
digits. A sequence of operations to be executed by the
processor 702, such as a sequence of operation -codes,
constitute processor instructions, also called computer
system instructions or, simply, computer instructions.
Processors may be implemented as mechanical, electri-
cal, magnetic, optical, chemical or quantum components,
among others, alone or in combination.
[0049] Computer system 700 also includes a memory
704 coupled to bus 710. The memory 704, such as a
random access memory (RAM) or any other dynamic
storage device, stores information including processor
instructions for enhancing a communication session. Dy-
namic memory allows information stored therein to be
changed by the computer system 700. RAM allows a unit
of information stored at a location called a memory ad-
dress to be stored and retrieved independently of infor-
mation at neighboring addresses. The memory 704 is
also used by the processor 702 to store temporary values
during execution of processor instructions. The computer
system 700 also includes a read only memory (ROM)
706 or any other static storage device coupled to the bus
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710 for storing static information, including instructions,
that is not changed by the computer system 700. Some
memory is composed of volatile storage that loses the
information stored thereon when power is lost. Also cou-
pled to bus 710 is a non-volatile (persistent) storage de-
vice 708, such as a magnetic disk, optical disk or flash
card, for storing information, including instructions, that
persists even when the computer system 700 is turned
off or otherwise loses power.
[0050] Information, including instructions for enhanc-
ing a communication session, is provided to the bus 710
for use by the processor from an external input device
712, such as a keyboard containing alphanumeric keys
operated by a human user, a microphone, an Infrared
(IR) remote control, a joystick, a game pad, a stylus pen,
a touch screen, or a sensor. A sensor detects conditions
in its vicinity and transforms those detections into phys-
ical expression compatible with the measurable phenom-
enon used to represent information in computer system
700. Other external devices coupled to bus 710, used
primarily for interacting with humans, include a display
device 714, such as a cathode ray tube (CRT), a liquid
crystal display (LCD), a light emitting diode (LED) display,
an organic LED (OLED) display, a plasma screen, or a
printer for presenting text or images, and a pointing de-
vice 716, such as a mouse, a trackball, cursor direction
keys, or a motion sensor, for controlling a position of a
small cursor image presented on the display 714 and
issuing commands associated with graphical elements
presented on the display 714. In some embodiments, for
example, in embodiments in which the computer system
700 performs all functions automatically without human
input, one or more of external input device 712, display
device 714 and pointing device 716 is omitted.
[0051] In the illustrated embodiment, special purpose
hardware, such as an application specific integrated cir-
cuit (ASIC) 720, is coupled to bus 710. The special pur-
pose hardware is configured to perform operations not
performed by processor 702 quickly enough for special
purposes. Examples of ASICs include graphics acceler-
ator cards for generating images for display 714, crypto-
graphic boards for encrypting and decrypting messages
sent over a network, speech recognition, and interfaces
to special external devices, such as robotic arms and
medical scanning equipment that repeatedly perform
some complex sequence of operations that are more ef-
ficiently implemented in hardware.
[0052] Computer system 700 also includes one or
more instances of a communications interface 770 cou-
pled to bus 710. Communication interface 770 provides
a one-way or two-way communication coupling to a va-
riety of external devices that operate with their own proc-
essors, such as printers, scanners and external disks. In
general the coupling is with a network link 778 that is
connected to a local network 780 to which a variety of
external devices with their own processors are connect-
ed. For example, communication interface 770 may be
a parallel port or a serial port or a universal serial bus

(USB) port on a personal computer. In some embodi-
ments, communications interface 770 is an integrated
services digital network (ISDN) card or a digital subscrib-
er line (DSL) card or a telephone modem that provides
an information communication connection to a corre-
sponding type of telephone line. In some embodiments,
a communication interface 770 is a cable modem that
converts signals on bus 710 into signals for a communi-
cation connection over a coaxial cable or into optical sig-
nals for a communication connection over a fiber optic
cable. As another example, communications interface
770 may be a local area network (LAN) card to provide
a data communication connection to a compatible LAN,
such as Ethernet. Wireless links may also be implement-
ed. For wireless links, the communications interface 770
sends or receives or both sends and receives electrical,
acoustic or electromagnetic signals, including infrared
and optical signals, that carry information streams, such
as digital data. For example, in wireless handheld devic-
es, such as mobile telephones like cell phones, the com-
munications interface 770 includes a radio band electro-
magnetic transmitter and receiver called a radio trans-
ceiver. In certain embodiments, the communications in-
terface 770 enables connection to the communication
network 105 for enhancing a communication session to
the UE 101.
[0053] The term "computer-readable medium" as used
herein refers to any medium that participates in providing
information to processor 702, including instructions for
execution. Such a medium may take many forms, includ-
ing, but not limited to computer-readable storage medium
(e.g., non-volatile media, volatile media), and transmis-
sion media. Non-transitory media, such as non-volatile
media, include, for example, optical or magnetic disks,
such as storage device 708. Volatile media include, for
example, dynamic memory 704. Transmission media in-
clude, for example, twisted pair cables, coaxial cables,
copper wire, fiber optic cables, and carrier waves that
travel through space without wires or cables, such as
acoustic waves and electromagnetic waves, including ra-
dio, optical and infrared waves. Signals include man-
made transient variations in amplitude, frequency,
phase, polarization or other physical properties transmit-
ted through the transmission media. Common forms of
computer-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, any other
magnetic medium, a CD-ROM, CDRW, DVD, any other
optical medium, punch cards, paper tape, optical mark
sheets, any other physical medium with patterns of holes
or other optically recognizable indicia, a RAM, a PROM,
an EPROM, a FLASH-EPROM, an EEPROM, a flash
memory, any other memory chip or cartridge, a carrier
wave, or any other medium from which a computer can
read. The term computer-readable storage medium is
used herein to refer to any computer-readable medium
except transmission media.
[0054] Logic encoded in one or more tangible media
includes one or both of processor instructions on a com-
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puter-readable storage media and special purpose hard-
ware, such as ASIC 720.
[0055] Network link 778 typically provides information
communication using transmission media through one
or more networks to other devices that use or process
the information. For example, network link 778 may pro-
vide a connection through local network 780 to a host
computer 782 or to equipment 784 operated by an Inter-
net Service Provider (ISP). ISP equipment 784 in turn
provides data communication services through the pub-
lic, world-wide packet-switching communication network
of networks now commonly referred to as the Internet
790.
[0056] A computer called a server host 792 connected
to the Internet hosts a process that provides a service in
response to information received over the Internet. For
example, server host 792 hosts a process that provides
information representing video data for presentation at
display 714. It is contemplated that the components of
system 700 can be deployed in various configurations
within other computer systems, e.g., host 782 and server
792.
[0057] At least some embodiments of the invention are
related to the use of computer system 700 for implement-
ing some or all of the techniques described herein. Ac-
cording to one embodiment of the invention, those tech-
niques are performed by computer system 700 in re-
sponse to processor 702 executing one or more se-
quences of one or more processor instructions contained
in memory 704. Such instructions, also called computer
instructions, software and program code, may be read
into memory 704 from another computer-readable me-
dium such as storage device 708 or network link 778.
Execution of the sequences of instructions contained in
memory 704 causes processor 702 to perform one or
more of the method steps described herein. In alternative
embodiments, hardware, such as ASIC 720, may be
used in place of or in combination with software to im-
plement the invention. Thus, embodiments of the inven-
tion are not limited to any specific combination of hard-
ware and software, unless otherwise explicitly stated
herein.
[0058] The signals transmitted over network link 778
and other networks through communications interface
770, carry information to and from computer system 700.
Computer system 700 can send and receive information,
including program code, through the networks 780, 790
among others, through network link 778 and communi-
cations interface 770. In an example using the Internet
790, a server host 792 transmits program code for a par-
ticular application, requested by a message sent from
computer 700, through Internet 790, ISP equipment 784,
local network 780 and communications interface 770.
The received code may be executed by processor 702
as it is received, or may be stored in memory 704 or in
storage device 708 or any other non-volatile storage for
later execution, or both. In this manner, computer system
700 may obtain application program code in the form of

signals on a carrier wave.
[0059] Various forms of computer readable media may
be involved in carrying one or more sequence of instruc-
tions or data or both to processor 702 for execution. For
example, instructions and data may initially be carried on
a magnetic disk of a remote computer such as host 782.
The remote computer loads the instructions and data into
its dynamic memory and sends the instructions and data
over a telephone line using a modem. A modem local to
the computer system 700 receives the instructions and
data on a telephone line and uses an infra-red transmitter
to convert the instructions and data to a signal on an
infra-red carrier wave serving as the network link 778.
An infrared detector serving as communications interface
770 receives the instructions and data carried in the in-
frared signal and places information representing the in-
structions and data onto bus 710. Bus 710 carries the
information to memory 704 from which processor 702
retrieves and executes the instructions using some of the
data sent with the instructions. The instructions and data
received in memory 704 may optionally be stored on stor-
age device 708, either before or after execution by the
processor 702.
[0060] FIG. 8 illustrates a chip set or chip 800 upon
which an embodiment of the invention may be imple-
mented. Chip set 800 is programmed to enhance a com-
munication session as described herein and includes, for
instance, the processor and memory components de-
scribed with respect to FIG. 7 incorporated in one or more
physical packages (e.g., chips). By way of example, a
physical package includes an arrangement of one or
more materials, components, and/or wires on a structural
assembly (e.g., a baseboard) to provide one or more
characteristics such as physical strength, conservation
of size, and/or limitation of electrical interaction. It is con-
templated that in certain embodiments the chip set 800
can be implemented in a single chip. It is further contem-
plated that in certain embodiments the chip set or chip
800 can be implemented as a single "system on a chip."
It is further contemplated that in certain embodiments a
separate ASIC would not be used, for example, and that
all relevant functions as disclosed herein would be per-
formed by a processor or processors. Chip set or chip
800, or a portion thereof, constitutes a means for per-
forming one or more steps of providing user interface
navigation information associated with the availability of
functions. Chip set or chip 800, or a portion thereof, con-
stitutes a means for performing one or more steps of
enhancing a communication session.
[0061] In one embodiment, the chip set or chip 800
includes a communication mechanism such as a bus 801
for passing information among the components of the
chip set 800. A processor 803 has connectivity to the bus
801 to execute instructions and process information
stored in, for example, a memory 805. The processor
803 may include one or more processing cores with each
core configured to perform independently. A multi-core
processor enables multiprocessing within a single phys-
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ical package. Examples of a multi-core processor include
two, four, eight, or greater numbers of processing cores.
Alternatively or in addition, the processor 803 may in-
clude one or more microprocessors configured in tandem
via the bus 801 to enable independent execution of in-
structions, pipelining, and multithreading. The processor
803 may also be accompanied with one or more special-
ized components to perform certain processing functions
and tasks such as one or more digital signal processors
(DSP) 807, or one or more application-specific integrated
circuits (ASIC) 809. A DSP 807 typically is configured to
process real-world signals (e.g., sound) in real time in-
dependently of the processor 803. Similarly, an ASIC 809
can be configured to performed specialized functions not
easily performed by a more general purpose processor.
Other specialized components to aid in performing the
inventive functions described herein may include one or
more field programmable gate arrays (FPGA), one or
more controllers, or one or more other special-purpose
computer chips.
[0062] In one embodiment, the chip set or chip 800
includes merely one or more processors and some soft-
ware and/or firmware supporting and/or relating to and/or
for the one or more processors.
[0063] The processor 803 and accompanying compo-
nents have connectivity to the memory 805 via the bus
801. The memory 805 includes both dynamic memory
(e.g., RAM, magnetic disk, writable optical disk, etc.) and
static memory (e.g., ROM, CD-ROM, etc.) for storing ex-
ecutable instructions that when executed perform the in-
ventive steps described herein to enhance a communi-
cation session. The memory 805 also stores the data
associated with or generated by the execution of the in-
ventive steps.
[0064] FIG. 9 is a diagram of exemplary components
of a mobile terminal (e.g., handset) for communications,
which is capable of operating in the system of FIG. 1,
according to one embodiment. In some embodiments,
mobile terminal 901, or a portion thereof, constitutes a
means for performing one or more steps of enhancing a
communication session. Generally, a radio receiver is
often defined in terms of front-end and back-end charac-
teristics. The front-end of the receiver encompasses all
of the Radio Frequency (RF) circuitry whereas the back-
end encompasses all of the base-band processing cir-
cuitry. As used in this application, the term "circuitry" re-
fers to both: (1) hardware-only implementations (such as
implementations in only analog and/or digital circuitry),
and (2) to combinations of circuitry and software (and/or
firmware) (such as, if applicable to the particular context,
to a combination of processor(s), including digital signal
processor(s), software, and memory(ies) that work to-
gether to cause an apparatus, such as a mobile phone
or server, to perform various functions). This definition
of "circuitry" applies to all uses of this term in this appli-
cation, including in any claims. As a further example, as
used in this application and if applicable to the particular
context, the term "circuitry" would also cover an imple-

mentation of merely a processor (or multiple processors)
and its (or their) accompanying software/or firmware. The
term "circuitry" would also cover if applicable to the par-
ticular context, for example, a baseband integrated circuit
or applications processor integrated circuit in a mobile
phone or a similar integrated circuit in a cellular network
device or other network devices.
[0065] Pertinent internal components of the telephone
include a Main Control Unit (MCU) 903, a Digital Signal
Processor (DSP) 905, and a receiver/transmitter unit in-
cluding a microphone gain control unit and a speaker
gain control unit. A main display unit 907 provides a dis-
play to the user in support of various applications and
mobile terminal functions that perform or support the
steps of enhancing a communication session. The dis-
play 907 includes display circuitry configured to display
at least a portion of a user interface of the mobile terminal
(e.g., mobile telephone). Additionally, the display 907 and
display circuitry are configured to facilitate user control
of at least some functions of the mobile terminal. An audio
function circuitry 909 includes a microphone 911 and mi-
crophone amplifier that amplifies the speech signal out-
put from the microphone 911. The amplified speech sig-
nal output from the microphone 911 is fed to a coder/de-
coder (CODEC) 913.
[0066] A radio section 915 amplifies power and con-
verts frequency in order to communicate with a base sta-
tion, which is included in a mobile communication sys-
tem, via antenna 917. The power amplifier (PA) 919 and
the transmitter/modulation circuitry are operationally re-
sponsive to the MCU 903, with an output from the PA
919 coupled to the duplexer 921 or circulator or antenna
switch, as known in the art. The PA 919 also couples to
a battery interface and power control unit 920.
[0067] In use, a user of mobile terminal 901 speaks
into the microphone 911 and his or her voice along with
any detected background noise is converted into an an-
alog voltage. The analog voltage is then converted into
a digital signal through the Analog to Digital Converter
(ADC) 923. The control unit 903 routes the digital signal
into the DSP 905 for processing therein, such as speech
encoding, channel encoding, encrypting, and interleav-
ing. In one embodiment, the processed voice signals are
encoded, by units not separately shown, using a cellular
transmission protocol such as enhanced data rates for
global evolution (EDGE), general packet radio service
(GPRS), global system for mobile communications
(GSM), Internet protocol multimedia subsystem (IMS),
universal mobile telecommunications system (UMTS),
etc., as well as any other suitable wireless medium, e.g.,
microwave access (WiMAX), Long Term Evolution (LTE)
networks, code division multiple access (CDMA), wide-
band code division multiple access (WCDMA), wireless
fidelity (WiFi), satellite, and the like, or any combination
thereof.
[0068] The encoded signals are then routed to an
equalizer 925 for compensation of any frequency-de-
pendent impairments that occur during transmission
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though the air such as phase and amplitude distortion.
After equalizing the bit stream, the modulator 927 com-
bines the signal with a RF signal generated in the RF
interface 929. The modulator 927 generates a sine wave
by way of frequency or phase modulation. In order to
prepare the signal for transmission, an up-converter 931
combines the sine wave output from the modulator 927
with another sine wave generated by a synthesizer 933
to achieve the desired frequency of transmission. The
signal is then sent through a PA 919 to increase the signal
to an appropriate power level. In practical systems, the
PA 919 acts as a variable gain amplifier whose gain is
controlled by the DSP 905 from information received from
a network base station. The signal is then filtered within
the duplexer 921 and optionally sent to an antenna cou-
pler 935 to match impedances to provide maximum pow-
er transfer. Finally, the signal is transmitted via antenna
917 to a local base station. An automatic gain control
(AGC) can be supplied to control the gain of the final
stages of the receiver. The signals may be forwarded
from there to a remote telephone which may be another
cellular telephone, any other mobile phone or a land-line
connected to a Public Switched Telephone Network
(PSTN), or other telephony networks.
[0069] Voice signals transmitted to the mobile terminal
901 are received via antenna 917 and immediately am-
plified by a low noise amplifier (LNA) 937. A down-con-
verter 939 lowers the carrier frequency while the demod-
ulator 941 strips away the RF leaving only a digital bit
stream. The signal then goes through the equalizer 925
and is processed by the DSP 905. A Digital to Analog
Converter (DAC) 943 converts the signal and the result-
ing output is transmitted to the user through the speaker
945, all under control of a Main Control Unit (MCU) 903
which can be implemented as a Central Processing Unit
(CPU).
[0070] The MCU 903 receives various signals includ-
ing input signals from the keyboard 947. The keyboard
947 and/or the MCU 903 in combination with other user
input components (e.g., the microphone 911) comprise
a user interface circuitry for managing user input. The
MCU 903 runs a user interface software to facilitate user
control of at least some functions of the mobile terminal
901 to enhance a communication session. The MCU 903
also delivers a display command and a switch command
to the display 907 and to the speech output switching
controller, respectively. Further, the MCU 903 exchang-
es information with the DSP 905 and can access an op-
tionally incorporated SIM card 949 and a memory 951.
In addition, the MCU 903 executes various control func-
tions required of the terminal. The DSP 905 may, de-
pending upon the implementation, perform any of a va-
riety of conventional digital processing functions on the
voice signals. Additionally, DSP 905 determines the
background noise level of the local environment from the
signals detected by microphone 911 and sets the gain
of microphone 911 to a level selected to compensate for
the natural tendency of the user of the mobile terminal

901.
[0071] The CODEC 913 includes the ADC 923 and
DAC 943. The memory 951 stores various data including
call incoming tone data and is capable of storing other
data including music data received via, e.g., the global
Internet. The software module could reside in RAM mem-
ory, flash memory, registers, or any other form of writable
storage medium known in the art. The memory device
951 may be, but not limited to, a single memory, CD,
DVD, ROM, RAM, EEPROM, optical storage, magnetic
disk storage, flash memory storage, or any other non-
volatile storage medium capable of storing digital data.
[0072] An optionally incorporated SIM card 949 car-
ries, for instance, important information, such as the cel-
lular phone number, the carrier supplying service, sub-
scription details, and security information. The SIM card
949 serves primarily to identify the mobile terminal 901
on a radio network. The card 949 also contains a memory
for storing a personal telephone number registry, text
messages, and user specific mobile terminal settings.
[0073] While the invention has been described in con-
nection with a number of embodiments and implemen-
tations, the invention is not so limited but covers various
obvious modifications and equivalent arrangements,
which fall within the purview of the appended claims. Al-
though features of the invention are expressed in certain
combinations among the claims, it is contemplated that
these features can be arranged in any combination and
order.

Claims

1. An apparatus (800) comprising:

means for receiving (301) a request for commu-
nicating live video data between a device (503)
and one or more other devices (507), wherein
the video data comprises audio information;
means for determining (303) capability informa-
tion, resource availability information, or a com-
bination thereof of the device, the one or more
other devices, or a combination thereof;
means for processing (305) the capability infor-
mation, the resource availability information, or
a combination thereof to determine one or more
first available multimodal modes, corresponding
to one or more multimodal modes in the group
comprising: a key frame mode; an audio mode;
a hybrid mode of key frames and audio; a
speech-to-text mode; a key video segment
mode; an avatar mode wherein in the avatar
mode captured people or objects are trans-
formed to a cartoon profile, and to extract mul-
timodal information associated with the one or
more first available multimodal modes from the
live video data;
means for causing, at least in part, an exchange
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(307) of the multimodal information in place of
at least a portion of the live video data associated
with the multimodal information in response to
the request, in a communication session; and
means for determining one or more second
available multimodal modes corresponding to
one or more multimodal modes in the group, dif-
ferent from at least one of the one or more first
available multimodal modes, and for extraction
and exchange of second multimodal information
associated with the one or more second availa-
ble multimodal modes, in dependence on
changed capability information, resource avail-
ability information, or a combination thereof of
the device, the one or more other devices, or a
combination thereof, during the communication
session.

2. An apparatus according to claim 1, wherein the mul-
timodal information includes, at least in part, one or
more key frames, audio data, reduced-resolution
video data, speech-to-text data, or a combination
thereof associated with the one or more first availa-
ble multimodal modes.

3. An apparatus of claim 2, wherein the apparatus fur-
ther comprises means for processing (313) a previ-
ously recorded portion of the live video data to de-
termine the one or more key frames.

4. An apparatus of claim 3, wherein the apparatus fur-
ther comprises:

means for determining (311) one or more scene
changes in the previously recorded portion of
the live video data; and
means for determining the one or more key
frames based, at least in part, on the one or more
scene changes.

5. An apparatus according to any of claims 2-4, wherein
the apparatus further comprises:

means for receiving (315) an input for selecting
at least one of the one or more key frames; and
means for causing (317), at least in part, an ex-
change of a portion of the live video data asso-
ciated with the at least one of the one or more
key frames.

6. An apparatus according to any of claims 2-5, wherein
the apparatus further comprises:

means for processing (319) the previously re-
corded portion of the live video data, concurrent-
ly recorded audio data, or a combination thereof
to determine one or more audio segments
based, at least in part, on one or more audio

selection criteria,
wherein the audio data comprises at least in part
the one or more audio segments.

7. An apparatus according to claim 1, wherein the ap-
paratus further comprises means for extracting the
multimodal information while the live video data is
being shot in response to the request for communi-
cating the live video data.

8. An apparatus according to claim 1, wherein the ap-
paratus is a mobile phone further comprising:

means for facilitating user control of at least
some functions of the mobile phone through use
of a display and configured to respond to user
input; and
means for displaying at least a portion of a user
interface of the mobile phone, the display and
display circuitry configured to facilitate user con-
trol of at least some functions of the mobile
phone.

9. A method comprising:

receiving (301) a request for communicating live
video data between a device (503) and one or
more other devices (507), wherein the video da-
ta comprises audio information;
determining (303) capability information, re-
source availability information, or a combination
thereof of the device, the one or more other de-
vices, or a combination thereof;
processing (305) the capability information, the
resource availability information, or a combina-
tion thereof to determine one or more first avail-
able multimodal modes, corresponding to one
or more multimodal modes in the group com-
prising: a key frame mode; an audio mode; a
hybrid mode of key frames and audio; a text
mode; a key video segment mode; an avatar
mode, wherein in the avatar mode captured peo-
ple or objects are transformed to a cartoon pro-
file, and to extract multimodal information asso-
ciated with the one or more first available multi-
modal modes from the live video data; and
causing, at least in part, an exchange (307) of
the multimodal information in place of at least a
portion of the live video data associated with the
multimodal information in response to the re-
quest, in a communication session; and
determining one or more second available mul-
timodal modes corresponding to one or more
multimodal modes in the group, different from
at least one of the one or more first available
multimodal modes, for extraction and exchange
of second multimodal information associated
with the one or more second available multimo-
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dal modes, in dependence on changed capabil-
ity information, resource availability information,
or a combination thereof of the device, the one
or more other devices, or a combination thereof,
during the communication session.

10. A method according to claim 9, wherein the multi-
modal information includes, at least in part, one or
more key frames, audio data, reduced-resolution
video data, speech-to-text data, or a combination
thereof.

11. A method of claim 10, further comprising:

processing (313) a previously recorded portion
of the live video data to determine the one or
more key frames.

12. A method according to any of claims 10-11, further
comprising:

receiving (315) an input for selecting at least one
of the one or more key frames; and
causing (317), at least in part, an exchange of
a portion of the live video data associated with
the at least one of the one or more key frames.

13. A method according to any of claims 10-12, further
comprising:

processing (319) the previously recorded por-
tion of the live video data, concurrently recorded
audio data, or a combination thereof to deter-
mine one or more audio segments based, at
least in part, on one or more audio selection cri-
teria,
wherein the audio data comprises at least in part
the one or more audio segments.

14. A computer program product including one or more
sequences of one or more instructions which, when
executed by one or more processors (803), cause
an apparatus to at least perform the steps of a meth-
od of any of claims 9-13.

Patentansprüche

1. Eine Vorrichtung (800), Folgendes umfassend:

Mittel für den Empfang (301) einer Anforderung
zur Übermittlung von Live-Videodaten zwischen
einem Gerät (503) und einem oder mehreren
anderen Geräten (507), wobei die Videodaten
Audio-Informationen umfassen;
Mittel zum Bestimmen (303) von Fähigkeitsin-
formationen, Ressourcenverfügbarkeitsinfor-
mationen oder einer Kombination daraus für das

Gerät, für das eine oder die mehreren anderen
Geräte oder für eine Kombination daraus;
Mittel zum Verarbeiten (305) der Fähigkeitsin-
formationen, der Ressourcenverfügbarkeitsin-
formationen oder einer Kombination daraus zur
Bestimmung einer oder mehrerer erster verfüg-
barer multimodaler Betriebsarten, die einer oder
mehreren multimodalen Betriebsarten in der
Gruppe entsprechen, Folgendes umfassend: ei-
nen Einzelbildmodus; einen Audiomodus; einen
Hybridmodus von Einzelbildrahmen und Audio;
einen Sprache-zu-Text-Modus; einen Key-Vi-
deo-Segmentmodus; einen Avatar-Modus, wo-
bei die im Avatar-Modus aufgenommenen Per-
sonen oder Objekte in ein Cartoon-Profil trans-
formiert werden; und Extrahieren multimodaler
Informationen, die mit der einen oder den meh-
reren ersten verfügbaren multimodalen Be-
triebsarten verbunden sind, aus den Live-Vide-
odaten;
Mittel zum Veranlassen eines wenigstens teil-
weisen Austauschs (307) der vorhandenen mul-
timodalen Informationen von wenigstens einem
Teil der Live-Videodaten, die mit den multimo-
dalen Informationen verbunden sind, in Reakti-
on auf die Anforderung in einer Kommunikati-
onssitzung; und
Mittel zum Bestimmen einer oder mehrerer
zweiter verfügbarer multimodaler Betriebsarten,
die einer oder mehreren multimodalen Betriebs-
arten in der Gruppe entsprechen, die sich we-
nigstens von einem der einen oder der mehreren
ersten verfügbaren multimodalen Betriebsarten
unterscheiden, und Extrahieren und Austau-
schen von zweiten multimodalen Informationen,
die mit der einen oder den mehreren zweiten
verfügbaren multimodalen Betriebsarten ver-
bunden sind, in Abhängigkeit der ausgetausch-
ten Fähigkeitsinformationen, Ressourcenver-
fügbarkeitsinformationen oder einer Kombinati-
on daraus für das Gerät, das eine oder die meh-
reren anderen Geräte oder einer Kombination
daraus während der Kommunikationssitzung.

2. Vorrichtung gemäß Anspruch 1, wobei die multimo-
dalen Informationen wenigstens teilweise einen oder
mehrere Einzelbildrahmen, Audiodaten, niedrigauf-
lösende Videodaten, Sprache-zu-Text-Daten oder
eine Kombination daraus enthalten, die mit der einen
oder den mehreren ersten multimodalen Betriebsar-
ten verbunden sind.

3. Vorrichtung gemäß Anspruch 2, wobei die Vorrich-
tung ferner Mittel zum Verarbeiten (313) eines vorher
aufgezeichneten Anteils der Live-Videodaten zum
Bestimmen des einen oder der mehreren Einzelbild-
rahmen umfasst.
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4. Vorrichtung gemäß Anspruch 3, wobei die Vorrich-
tung ferner umfasst:

Mittel zum Bestimmen (311) eines oder mehre-
rer Szenenwechsel in dem vorher aufgezeich-
neten Anteil der Live-Videodaten; und
Mittel zum Bestimmen des einen oder der meh-
reren Einzelbildrahmen, wenigstens teilweise
auf dem einen oder den mehreren Szenenwech-
seln basierend.

5. Vorrichtung gemäß einem der Ansprüche 2 - 4, wo-
bei die Vorrichtung ferner umfasst: Mittel zum Emp-
fangen (315) einer Eingabe zur Auswahl von wenigs-
tens einem oder mehreren Einzelbildrahmen;
und
Mittel zum Veranlassen (317) eines wenigstens teil-
weisen Austausches eines Teils der Live-Videoda-
ten, die mit wenigstens einem des einen oder der
mehreren Einzelbildrahmen verbunden sind.

6. Vorrichtung gemäß einem der Ansprüche 2 - 5, wo-
bei die Vorrichtung ferner umfasst:

Mittel zum Verarbeiten (319) des vorher aufge-
zeichneten Anteils der Live-Videodaten, der
gleichzeitig aufgezeichneten Audiodaten oder
einer Kombination daraus zur Bestimmung ei-
nes oder mehrerer Audioabschnitte auf der
Grundlage von wenigstens teilweise einem oder
mehreren Audioauswahlkriterien,
wobei die Audiodaten wenigstens teilweise das
eine oder die mehreren Audiosegmente umfas-
sen.

7. Vorrichtung gemäß Anspruch 1, wobei die Vorrich-
tung ferner Mittel zum Extrahieren der multimodalen
Informationen umfasst, während die Live-Videoda-
ten in Reaktion auf die Anforderungen zur Kommu-
nikation der Live-Videodaten aufgenommen wer-
den.

8. Vorrichtung gemäß Anspruch 1, wobei die Vorrich-
tung ein Mobiltelefon ist, ferner umfassend:

Mittel zur Erleichterung der Benutzersteuerung
wenigstens einiger Funktionen des Mobiltele-
fons durch die Verwendung einer Anzeige und
Konfiguration zur Reaktion auf eine Benutzer-
eingabe; und
Mittel zum Anzeigen wenigstens eines Teils ei-
ner Benutzerschnittstelle des Mobiltelefons, wo-
bei die Anzeige und die Anzeigenbeschaltung
zur Erleichterung der Benutzersteuerung we-
nigstens einiger Funktionen des Mobiltelefons
ausgelegt sind.

9. Verfahren, umfassend:

Empfangen (301) einer Anforderung zur Über-
mittlung von Live-Videodaten zwischen einem
Gerät (503) und einem oder mehreren anderen
Geräten (507), wobei die Videodaten Audio-In-
formationen umfassen;
Bestimmen (303) von Fähigkeitsinformationen,
Ressourcenverfügbarkeitsinformationen oder
einer Kombination daraus für das Gerät, für das
eine oder die mehreren anderen Geräte oder für
eine Kombination daraus;
Verarbeiten (305) der Fähigkeitsinformationen,
der Ressourcenverfügbarkeitsinformationen
oder einer Kombination daraus zur Bestimmung
einer oder mehrerer erster verfügbarer multimo-
daler Betriebsarten, die einer oder mehreren
multimodalen Betriebsarten in der Gruppe ent-
sprechen, Folgendes umfassend: einen Einzel-
bildmodus; einen Audiomodus; einen Hybrid-
modus von Einzelbildrahmen und Audio; einen
Textmodus; einen Key-Video-Segmentmodus;
einen Avatar-Modus, wobei die im Avatar-Mo-
dus aufgenommenen Personen oder Objekte in
ein Cartoon-Profil transformiert werden; und
zum Extrahieren multimodaler Informationen,
die mit der einen oder den mehreren ersten ver-
fügbaren multimodalen Betriebsarten verbun-
den sind, aus den Live-Videodaten;
Veranlassen eines wenigstens teilweisen Aus-
tauschs (307) der vorhandenen multimodalen
Informationen von wenigstens einem Teil der Li-
ve-Videodaten, die mit den multimodalen Infor-
mationen verbunden sind, in Reaktion auf die
Anforderung in einer Kommunikationssitzung;
und
Bestimmen einer oder mehrerer zweiter verfüg-
barer multimodaler Betriebsarten, die einer oder
mehreren multimodalen Betriebsarten in der
Gruppe entsprechen, die sich wenigstens von
einer der einen oder mehreren ersten verfügba-
ren multimodalen Betriebsarten unterscheidet,
zum Extrahieren und Austauschen von zweiten
multimodalen Informationen, die mit der einen
oder den mehreren zweiten verfügbaren multi-
modalen Betriebsarten verbunden sind, in Ab-
hängigkeit der ausgetauschten Fähigkeitsinfor-
mationen, Ressourcenverfügbarkeitsinformati-
onen oder einer Kombination daraus für das Ge-
rät, das eine oder die mehreren anderen Geräte
oder einer Kombination daraus während der
Kommunikationssitzung.

10. Verfahren gemäß Anspruch 9, wobei die multimo-
dalen Informationen wenigstens teilweise einen oder
mehrere Einzelbildrahmen, Audiodaten, niedrigauf-
lösende Videodaten, Sprache-zu-Text-Daten oder
eine Kombination daraus enthalten.

11. Verfahren gemäß Anspruch 10, ferner umfassend:
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Verarbeiten (313) eines vorher aufgezeichneten An-
teils der Live-Videodaten zum Bestimmen des einen
oder der mehreren Einzelbildrahmen.

12. Verfahren gemäß 10 - 11, ferner umfassend:
Empfangen (315) einer Eingabe zum Auswählen
von wenigstens einem des einen oder der mehreren
Einzelbildrahmen; und Veranlassen (317) eines we-
nigstens teilweisen Austausches eines Teils der Li-
ve-Videodaten, die mit wenigstens einem des einen
oder der mehreren Einzelbildrahmen verbunden
sind.

13. Verfahren gemäß einem der Ansprüche 10 - 12, fer-
ner umfassend:

Verarbeiten (319) des vorher aufgezeichneten
Anteils der Live-Videodaten, der gleichzeitig
aufgezeichneten Audiodaten oder einer Kombi-
nation daraus zur Bestimmung eines oder meh-
rerer Audioabschnitte auf der Grundlage von
wenigstens teilweise einem oder mehreren Au-
dioauswahlkriterien,
wobei die Audiodaten wenigstens teilweise den
einen oder die mehreren Audiosegmente um-
fassen.

14. Computer-Programmprodukt, eine oder mehrere
Sequenzen einer oder mehrerer Anweisungen ent-
haltend, die, wenn sie von einem oder mehreren Pro-
zessoren (803) ausgeführt werden, eine Vorrichtung
veranlassen, wenigstens die Schritte eines Verfah-
rens gemäß einem der Ansprüche 9 - 13 auszufüh-
ren.

Revendications

1. Appareil (800) comprenant :

des moyens pour recevoir (301) une requête
pour communiquer des données de vidéo en di-
rect entre un dispositif (503) et un ou plusieurs
autre(s) dispositif(s) (507), où les données de
vidéo comprennent des informations audio ;
des moyens pour déterminer (303) les informa-
tions de capacité, les informations de disponibi-
lité de ressources, ou une de leurs
combinaisons ;
des moyens pour traiter (305) les informations
de capacité, les informations de disponibilité de
ressources ou une de leurs combinaisons pour
déterminer un ou plusieurs premier(s) mode(s)
multimodal/multimodaux disponible(s), corres-
pondant à un ou à plusieurs mode(s) multimo-
dal/multimodaux dans le groupe comprenant :
un mode image clé ; un mode audio ; un mode
hybride d’images clés et d’audio ; un mode pa-

role-texte ; un mode segment vidéo clé ; un mo-
de avatar dans lequel les personnes ou les ob-
jets capturé(e)s sont transformé(e)s en un profil
de dessin animé, et pour extraire les informa-
tions multimodales associées avec les un ou
plusieurs modes multimodaux disponibles des
données de vidéo en direct ;
des moyens pour provoquer, au moins en partie,
un échange (307) des informations multimoda-
les en place d’au moins une partie des données
de vidéo en direct associées avec les informa-
tions multimodales en réponse à la requête,
dans une session de communication ; et
des moyens pour déterminer un ou plusieurs se-
cond(s) mode(s) multimodal/multimodaux dis-
ponible(s) correspondant à un ou à plusieurs
mode(s) multimodal/multimodaux dans le grou-
pe, différents d’au moins d’un ou de plusieurs
premier(s) mode(s) multimodal/multimodaux
disponible(s), et pour l’extraction et l’échange
des secondes informations multimodales asso-
ciées avec les un ou plusieurs seconds modes
multimodaux disponibles, dépendant des infor-
mations de capacité changées, des informa-
tions de disponibilité de ressources ou d’une de
leurs combinaisons du dispositif, des un ou plu-
sieurs autres dispositifs ou d’une de leurs com-
binaisons, durant la session de communication.

2. Appareil selon la revendication 1, dans lequel les
informations multimodales comprennent, au moins
en partie, une ou plusieurs image(s) clé(s), don-
née(s) audio, donnée(s) de vidéo à résolution rédui-
te, donnée(s) parole-texte ou une de leurs combi-
naisons associées avec les un ou plusieurs premiers
modes multimodaux disponibles.

3. Appareil selon la revendication 2, dans lequel l’ap-
pareil comprend en outre des moyens pour traiter
(313) une partie préalablement enregistrée des don-
nées de vidéo en direct pour déterminer les une ou
plusieurs images clés.

4. Appareil selon la revendication 3, dans lequel l’ap-
pareil comprend en outre :

des moyens pour déterminer (311) un ou plu-
sieurs changement(s) de scène dans la partie
préalablement enregistrée des données de vi-
déo en direct ; et
des moyens pour déterminer les une ou plu-
sieurs images clés basées, au moins en partie,
sur les un ou plusieurs changements de scène.

5. Appareil selon l’une quelconque des revendications
2 à 4, dans lequel l’appareil comprend en outre :

des moyens pour recevoir (315) une entrée pour
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sélectionner au moins une des une ou plusieurs
images clés ;
et
des moyens pour provoquer (317), au moins en
partie, un échange d’une partie des données de
vidéo en direct associée avec au moins une des
une ou plusieurs images clés.

6. Appareil selon l’une quelconque des revendications
2 à 5, dans lequel l’appareil comprend en outre :

des moyens pour traiter (319) la partie préala-
blement enregistrée des données de vidéo en
direct,
simultanément des données audio enregis-
trées, ou d’une de leurs combinaisons pour dé-
terminer un ou plusieurs segment(s) audio ba-
sé(s), au moins en partie, sur un ou plusieurs
critère(s) de sélection audio, où les données
audio comprennent au moins en partie les un
ou plusieurs segments audio.

7. Appareil selon la revendication 1, dans lequel l’ap-
pareil comprend en outre des moyens pour extraire
les informations multimodales pendant que les don-
nées de vidéo en direct sont tournées en réponse à
la requête pour communiquer les données de vidéo
en direct.

8. Appareil selon la revendication 1, dans lequel l’ap-
pareil est un téléphone portable comprenant en
outre :

des moyens pour faciliter le contrôle par l’utili-
sateur d’au moins certaines fonctions du télé-
phone portable par l’usage d’un affichage et
configurés pour répondre à une entrée de
l’utilisateur ; et
des moyens pour afficher au moins une partie
de l’interface d’un utilisateur du téléphone por-
table, l’affichage et la circuiterie d’affichage con-
figurés pour faciliter le contrôle par l’utilisateur
d’au moins certaines fonctions du téléphone
portable.

9. Procédé comprenant :

la réception (301) d’une requête pour commu-
niquer des données de vidéo en direct entre un
dispositif (503) et un ou plusieurs autre(s) dis-
positif(s) (507), où les données de vidéo com-
prennent des informations audio ;
la détermination (303) des informations de ca-
pacité, des informations de disponibilité de res-
sources ou d’une de leurs combinaisons ;
le traitement (305) des informations de capacité,
des informations de disponibilité de ressources
ou d’une de leurs combinaisons pour déterminer

un ou plusieurs premier(s) mode(s) multimo-
dal/multimodaux disponible(s), correspondant à
un ou à plusieurs mode(s) multimodal/multimo-
daux dans le groupe comprenant : un mode ima-
ge clé ; un mode audio ; un mode hybride d’ima-
ges clés et d’audio ; un mode texte ; un mode
segment de vidéo clé ; un mode avatar, dans
lequel les personnes ou les objets capturé(e)s
sont transformé(e)s en un profil de dessin ani-
mé, et pour extraire les informations multimoda-
les associées avec les un ou plusieurs premiers
modes multimodaux disponibles des données
de vidéo en direct ; et
provoquer, au moins en partie, un échange
(307) des informations multimodales en place
d’au moins une partie des données de vidéo en
direct associées avec les informations multimo-
dales en réponse à la requête, dans une session
de communication ; et
déterminer un ou plusieurs second(s) mode(s)
multimodal/multimodaux disponible(s) corres-
pondant à un ou à plusieurs mode(s) multimo-
dal/multimodaux dans le groupe, différent(s)
d’au moins d’un des un ou de plusieurs premiers
modes multimodaux disponibles, pour l’extrac-
tion et l’échange des secondes informations
multimodales associées avec les un ou plu-
sieurs seconds modes multimodaux disponi-
bles, dépendant des informations de capacité
changées, des informations de disponibilité de
ressources ou d’une de leurs combinaisons du
dispositif, des un ou de plusieurs autres dispo-
sitifs ou d’une de leurs combinaisons, durant la
session de communication.

10. Procédé selon la revendication 9, dans lequel les
informations multimodales comprennent, au moins
en partie, une ou plusieurs image(s) clé(s), don-
née(s) audio, donnée(s) de vidéo à résolution rédui-
te, donnée(s) parole-texte ou une de leurs combi-
naisons.

11. Procédé selon la revendication 10, comprenant en
outre :
le traitement (313) d’une partie préalablement enre-
gistrée des données de vidéo en direct pour déter-
miner les une ou plusieurs images clés.

12. Procédé selon l’une quelconque des revendications
10 à 11, comprenant en outre :

la réception (315) d’une entrée pour sélection-
ner au moins une des une ou plusieurs images
clés ; et
provoquer (317), au moins en partie, un échan-
ge d’une partie des données de vidéo en direct
associées avec la au moins une des une ou plu-
sieurs images clés.
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13. Procédé selon l’une quelconque des revendications
10 à 12, comprenant en outre :
le traitement (319) de la partie préalablement enre-
gistrée des données de vidéo en direct, simultané-
ment des données audio enregistrées ou d’une de
leurs combinaisons pour déterminer un ou plusieurs
segment(s) audio basé(s), au moins en partie, sur
un ou plusieurs critère(s) de sélection audio,
où les données audio comprennent au moins en par-
tie les un ou plusieurs segments audio.

14. Produit de programme informatique comprenant une
ou plusieurs séquence(s) d’une ou de plusieurs ins-
truction(s) qui, quand elle(s) est/sont exécutée(s)
par un ou plusieurs processeur(s) (803), entraîne(nt)
un appareil à effectuer au moins les étapes d’un pro-
cédé selon l’une quelconque des revendications 9 à
13.
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