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AVATAR-BASED TRANSFER PROTOCOLS, ICON GENERATION AND
DOLL ANIMATION

TECHNICAL FIELD

[0001] Embodiments generally relate to avatars. More particularly, embodiments

relate to avatar-based transfer protocols, icon generation and doll animation.

BACKGROUND

[0002] Avatars may be used in virtual worlds such as game environments. Recent
developments in avatar technology may package, transfer and process avatar data as
video content, which may incur high bandwidth costs. Additionally, solutions may
transfer avatar data in a real-time transport protocol (RTP) channel that relies upon

dedicated avatar support in the remote peer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The various advantages of the embodiments will become apparent to one
skilled in the art by reading the following specification and appended claims, and by
referencing the following drawings, in which:

[0004] FIG. 1 is a block diagram of an example of an avatar transfer protocol
according to an embodiment;

[0005] FIG. 2 is a flowchart of an example of a method of managing avatars
according to an embodiment;

[0006] FIG. 3 is a block diagram of an example of an avatar icon messaging
scheme according to an embodiment;

[0007] FIG. 4 is a flowchart of an example of a method of conducting avatar icon
messaging according to an embodiment;

[0008] FIG. 5 is a block diagram of an example of an avatar-based doll animation
scheme according to an embodiment;

[0009] FIG. 6 is a flowchart of an example of a method of conducting avatar-
based doll animations according to an embodiment;

[0010] FIG. 7A and 7B are block diagrams of examples of client devices

according to embodiments;
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[0011] FIG. 8 is a block diagram of an example of a processor according to an
embodiment; and
[0012] FIG. 9 is a block diagram of an example of a system according to an

embodiment.

DESCRIPTION OF EMBODIMENTS

[0013] Turning now to FIG. 1, an example of an avatar transfer protocol is shown
in which a subject 10 (e.g., individual, person, user, etc.) is captured visually and
audibly by a camera 22 and a microphone 24, respectively. The illustrated subject 10
exhibits one or more facial expressions (e.g., mouth shapes, head turns, nods, blinks,
frowns, smiles, winks) that are reflected in a video signal 26 and concurrently speaks
audible content 30 (e.g., words, phrases, sounds) that is reflected in an audio signal 28.
The video signal 26 and the audio signal 28 may be processed by a messaging
system/application 32 that is configured to identify one or more facial expressions of
the subject 20 in the video signal 26 and generate avatar animation data 34 based on
the one or more facial expressions. As will be discussed in greater detail, the avatar
animation data 34 may facilitate the generation of an avatar that visually and audibly
mimics the subject 10 without revealing the true identity or likeness of the subject 10.
[0014] Additionally, the messaging system 32 may encode (e.g., compress) the
audio signal 28 into an audio file 36 and incorporate the avatar animation data 34 into
the audio file 36. Of particular note is that incorporating the illustrated avatar
animation data 34 into the audio file 36 enables the avatar animation data 34 to be
transferred across a network 38 (e.g., Internet, intranet) without incurring high
bandwidth costs or relying on dedicated avatar support in the remote peer (e.g.,
remote client device). The illustrated audio file 36 and avatar animation data 34 are
used to render an avatar animation 40 that mimics the facial expressions of the subject
20 and the audible content 30 spoken by the subject 20, without revealing the true
identity or likeness of the subject 10.

[0015] In one example, the avatar animation data 34 includes timestamped facial
motion data. The facial motion data may include various parameters that represent
facial features and/or expressions such as, for example, the position of the subject’s
eyes, mouth, cheeks, teeth, eyebrows, etc., head turns, nods, blinks, frowns, smiles,
winks, and so forth. Timestamping the facial motion data may facilitate

synchronizing the animated facial expressions with the audible content 30 during
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rendering of the avatar animation 40. Additionally, the timestamped facial motion
data may be stored to a free data field of the audio file 36. For example, a core audio
format (CAF) file format might be used to specify the amount of facial motion data

and the facial motion data itself as illustrated in Table I below.

Field Value
mChunkType [facial motion data]
mChunkSize Valid_size
Table I

[0016] In another example, the avatar animation data 34 includes a link (e.g.,
Uniform Resource Locator/URL) to facial motion data, wherein the link may be
stored in a sound metadata field of the audio file 36 (e.g., if an audio file format such
as Internet Low Bitrate Codec/iLBC, Advance Audio Coding/AAC, etc., with no free

data field is used). Thus, a file format as in Table Il may be used in such a situation.

Field Value
SoundMetadata [facial motion data link]

Table I

[0017] Turning now to FIG. 2, a method 42 of managing avatars is shown. The
method 42 may be implemented in a client device as a set of logic instructions and/or
firmware stored in a machine- or computer-readable medium such as random access
memory (RAM), read only memory (ROM), programmable ROM (PROM), flash
memory, etc., in configurable logic such as, for example, programmable logic arrays
(PLAs), field programmable gate arrays (FPGAs), complex programmable logic
devices (CPLDs), in fixed-functionality logic hardware using circuit technology such
as, for example, application specific integrated circuit (ASIC), complementary metal
oxide semiconductor (CMOS) or transistor-transistor logic (TTL) technology, or any
combination therecof. For example, computer program code to carry out operations
shown in the method 42 may be written in any combination of one or more
programming languages, including an object oriented programming language such as
C++ or the like and conventional procedural programming languages, such as the "C"
programming language or similar programming languages. Moreover, the method 42
may be implemented using any of the aforementioned circuit technologies.

[0018] Ilustrated processing block 44 provides for identifying one or more facial
expressions of a subject in a video signal at a local client device (e.g., local peer).

Avatar animation data may be generated at block 46 based on the one or more facial
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expressions, wherein illustrated block 50 incorporates the avatar animation data into
an audio file associated with the video signal. As already discussed, incorporating the
avatar animation data into the audio file may include storing timestamped facial
motion data in a free data field of the audio file, storing a link to timestamped facial
motion data in a sound metadata field of the audio file, and so forth. The facial
motion data may describe facial motion such as mouth action, eye position, eyebrow
position, and so forth, of the subject captured by the video signal. Thus, the facial
motion data may describe the degree of eye opening, degree of mouth opening,
position of the lip, nose tip, head rotation, etc.

[0019] The timestamped facial motion data might include, for example, 16-bit
floating point data for each frame of the video signal. Of particular note is that a 10-
second sound clip with facial motion data (at 25 frames per second and a 50%
compression rate) may yield an audio file size of around 20KB, whereas a
conventional 10-second video clip may result in a file size of several megabytes. The
audio file may be sent to a remote client device (e.g., remote peer) at block 52. In one
example, the audio file is sent via a messaging application and/or system over a
network connection.

[0020] Ilustrated block 54 provides for receiving the audio file at a remote client
device. The audio file may be used at block 56 to obtain avatar animation data,
wherein an avatar animation may be rendered at block 58 based on the audio file and
the avatar animation data. In one example, obtaining the avatar animation data
involves retrieving timestamped facial motion data from a free data field of the audio
file. In another example, obtaining the avatar animation data involves retrieving
timestamped facial motion data from a link stored in a sound metadata filed of the
audio file. Rendering the avatar animation may involve synchronizing the
timestamped facial motion data with the audio file.

[0021] Avatar Icon Generation

[0022] One type of application that may particularly benefit from the techniques
described herein is avatar icon generation in a messaging environment. For example,
a common occurrence may be for friends and/or acquaintances to share messages with
one another in an online setting such as a social network, virtual forum, focus group,
and so forth. The avatar transfer protocol already discussed may be readily applied in
such settings to facilitate the generation and transfer of avatar icons in conjunction

with shared messages.
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[0023] FIG. 3 shows an example of an avatar icon messaging scheme in which a
subject 60 is captured by a camera 22, and a messaging system/application 62
identifies one or more facial expressions of the subject 60 in a video signal 26, as
already discussed. The facial expressions of the subject 60 may also be captured in by
the camera 22 in still images 27. The illustrated messaging system 62 generates one
or more avatar icons 64 (e.g., periodically, in response to a user request, and so forth)
based on the facial expressions, which may be added to an icon list 66.

[0024] The icon list 66 may therefore contain a set of avatars having different
facial features/expressions that reflect the facial features/expressions made by the
subject during capture of the video signal 26 and/or still images 27. In this regard, the
messaging system 62 may confirm that the avatar icons 64 are not duplicates before
adding them to the icon list 66. The icon list 66 may in turn be presented to the
subject 60 via a user interface (UI) 68, wherein user selections of an avatar icon 70
from the icon list 66 may be sent in conjunction with a message 74 (e.g., instant
message/IM, posting, short messaging service/SMS, email, and so forth) to a remote
client device over a network 38. The selected avatar icon 70 may also be transferred
over the network 38 in an audio file, as already discussed.

[0025] In the illustrated example, the message 74 includes text 72 entered by the
subject 60. The avatar icons 64 may be generated in “offline mode” while the user is
entering the text 72 (e.g., periodically) and/or in “online mode” while the user is
posing a specific facial expression (e.g., in response to an explicit user request). The
subject 60 may also sclect the base avatar to be used when generating the avatar icons
64.

[0026] Turning now to FIG. 4, a method 74 of conducting avatar icon messaging
is shown. The method 74 may be implemented in a client device as a set of logic
instructions and/or firmware stored in a machine- or computer-readable medium such
as RAM, ROM, PROM, flash memory, etc., in configurable logic such as, for
example, PLAs, FPGAs, CPLDs, in fixed-functionality logic hardware using circuit
technology such as, for example, ASIC, CMOS or TTL technology, or any
combination thereof. Illustrated block 76 provides for identifying a facial expression
of a subject in one or more of a video signal and a still image. An avatar icon may be
generated based on the facial expression at block 78, wherein illustrated block 80
confirms that the avatar icon is not a duplicate with respect to an icon list. If the

avatar icon is not a duplicate, the avatar icon may be added to the icon list, wherein a
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determination may be made at block 82 as to whether another facial expression is
ready for processing. If so, the avatar icon creation process may repeat. Otherwise,
block 84 may present the icon list to a user. A user selection from the icon list may be
received at block 86, wherein illustrated block 88 sends the user selection of an avatar
icon to a remote client device in conjunction with a text message.

[0027] Doll Animation

[0028] Yet another type of application that may benefit from the techniques
described herein is doll animation. FIG. 5 shows an avatar-based doll animation
scheme in which a subject 90 manipulates a doll such as a hand puppet 92 and speaks
audible content 94 (e.g., words, phrases, sounds), in range of a camera 22 and a
microphone 24. Accordingly, the illustrated camera 22 generates a video signal 96
that reflects one or more facial expressions (e.g., mouth shapes, head turns, nods,
blinks, frowns, smiles, winks) of the subject 90, as well as the likeness of the hand
puppet 92. Similarly, the illustrated microphone 24 generates an audio signal 98 that
reflects the audible content 30.

[0029] A doll system/application 100 may identify one or more facial expressions
of the subject 90 in the video signal 96, generate avatar animation data based on the
one or more facial expressions, identify a doll face in the video signal 96, and transfer
the avatar animation data to the doll face to obtain a doll animation 102, wherein the
doll animation 102 may be used to generate (e.g., encode) a video file 104. In the
illustrated example, one or more facial features of the hand puppet 92 have been
replaced with facial features and/or expressions that mimic the subject 90 during
recording of the video. Additionally, the audible content 94 may be incorporated into
the doll animation 102 so that the hand puppet 94 appears to be speaking the same
audible content 94. Morcover, a voice tone setting may be identified (e.g., via user
preference, speech recognition, and so forth), wherein the tone of the audible content
94 in the video file 104 is changed to create a different intonation and/or audible
effect from the original intonation/audible effect of the subject 90. In one example,
pitch shifting is used to change the tone of the audible content 94.

[0030] Turning now to FIG. 6, a method 106 of conducting avatar-based doll
animations is shown. The method 106 may be implemented in a client device as a set
of logic instructions and/or firmware stored in a machine- or computer-readable
medium such as RAM, ROM, PROM, flash memory, etc., in configurable logic such
as, for example, PLAs, FPGAs, CPLDs, in fixed-functionality logic hardware using

6
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circuit technology such as, for example, ASIC, CMOS or TTL technology, or any
combination thereof. Illustrated block 108 provides for identifying one or more facial
expressions of a subject and a doll in a video signal, wherein avatar animation data
may be generated at block 110 based on the facial expressions. Additionally, a doll
face may be identified in the video signal at block 112. Block 114 may transfer the
avatar animation data to the doll face. In addition, a voice tone setting may be
identified at block 116, wherein illustrated block 118 changes a tone of an audio file
associated with the video file based on the voice tone setting.

[0031] Turning now to FIG. 7A, a computing device 120 (120a-1201) to manage
avatars is shown. In the illustrated example, a recognition module 120a identifies one
or more facial expressions of a subject in a video signal, and an avatar module 120b
generates avatar animation data based on the one or more facial expressions.
Additionally, an audio module 120c may incorporate the avatar animation data into an
audio file associated with the video signal. The computing device 120 may also
include a communications module 120d to send the audio file to a remote client
device via a messaging application. Thus, the illustrated computing device 120 may
implement an avatar transfer protocol that does not incur high bandwidth costs or rely
on dedicated avatar support in the remote peer.

[0032] The computing device 120 may also be used to conduct avatar icon
messaging. For example, an icon module 120e may generate an avatar icon based on
one or more facial expressions in a video signal and/or still image of a subject,
wherein a list module 120f may add the avatar icon to an icon list. In one example,
the list module 120f confirms that the avatar icon is not a duplicate before adding the
avatar icon to the icon list. The illustrated computing device 120 also includes a user
interface (UI) that presents the icon list to a user and receives a user selection from the
icon list. Thus, the communications module 120d may send the user selection to a
remote client device in conjunction with a text message.

[0033] Additionally, the computing device 120 may be used to conduct avatar
based doll animations. For example, the recognition module 120a may also identify a
doll face in a video signal, wherein a transfer module 120h may transfer avatar
animation data to the doll face to obtain a doll animation. More particularly, the
avatar animation data may correspond to one or more facial expressions of a subject
in the video signal so that the doll animation mimics the subject. The illustrated

computing device 120 also includes a tone module 120i that identifies a voice tone
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setting and changes a tone of an audio file associated with the video signal based on
the voice tone setting.

[0034] FIG. 7B shows a computing device 122 (122a-122c¢) to animate avatars. In
the illustrated example, a communications module 122a receives an audio file,
wherein an extraction module 122b uses the audio file to obtain avatar animation data.
In one example, the extraction module 122b retrieves timestamped facial motion data
from a free data field of the audio file to obtain the avatar animation data. The
extraction module 122b may also retrieve timestamped facial motion data from a link
stored in a sound metadata field of the audio file to obtain the avatar animation data.
The illustrated computing device 122 also includes an animation module 122¢ to
render an avatar animation based on the audio file and the avatar animation data. In
one example, the animation module 122¢ synchronizes the timestamped facial motion
data with the audio file to render the avatar animation.

[0035] FIG. 8 illustrates a processor core 200 according to one embodiment. The
processor core 200 may be the core for any type of processor, such as a micro-
processor, an embedded processor, a digital signal processor (DSP), a network
processor, or other device to execute code. Although only one processor core 200 is
illustrated in FIG. 8, a processing element may alternatively include more than one of
the processor core 200 illustrated in FIG. 8. The processor core 200 may be a single-
threaded core or, for at least one embodiment, the processor core 200 may be
multithreaded in that it may include more than one hardware thread context (or
“logical processor”) per core.

[0036] FIG. 8 also illustrates a memory 270 coupled to the processor 200. The
memory 270 may be any of a wide variety of memories (including various layers of
memory hierarchy) as are known or otherwise available to those of skill in the art.
The memory 270 may include one or more code 213 instruction(s) to be executed by
the processor 200 core, wherein the code 213 may implement the method 42 (FIG. 2),
the method 74 (FIG. 4) and/or the method 106 (FIG. 6), already discussed. The
processor core 200 follows a program sequence of instructions indicated by the code
213. Each instruction may enter a front end portion 210 and be processed by one or
more decoders 220. The decoder 220 may generate as its output a micro operation
such as a fixed width micro operation in a predefined format, or may generate other
instructions, microinstructions, or control signals which reflect the original code

instruction. The illustrated front end 210 also includes register renaming logic 225
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and scheduling logic 230, which generally allocate resources and queue the operation
corresponding to the convert instruction for execution.

[0037] The processor 200 is shown including execution logic 250 having a set of
execution units 255-1 through 255-N. Some embodiments may include a number of
execution units dedicated to specific functions or sets of functions. Other
embodiments may include only one execution unit or one execution unit that can
perform a particular function. The illustrated execution logic 250 performs the
operations specified by code instructions.

[0038] After completion of execution of the operations specified by the code
instructions, back end logic 260 retires the instructions of the code 213. In one
embodiment, the processor 200 allows out of order execution but requires in order
retirement of instructions. Retirement logic 265 may take a variety of forms as
known to those of skill in the art (e.g., re-order buffers or the like). In this manner,
the processor core 200 is transformed during execution of the code 213, at least in
terms of the output generated by the decoder, the hardware registers and tables
utilized by the register renaming logic 225, and any registers (not shown) modified by
the execution logic 250.

[0039] Although not illustrated in FIG. 8, a processing element may include other
elements on chip with the processor core 200. For example, a processing element
may include memory control logic along with the processor core 200. The processing
element may include I/O control logic and/or may include 1/O control logic integrated
with memory control logic. The processing element may also include one or more
caches.

[0040] Referring now to FIG. 9, shown is a block diagram of a system 1000
embodiment in accordance with an embodiment. Shown in FIG. 9 is a multiprocessor
system 1000 that includes a first processing element 1070 and a second processing
element 1080. While two processing elements 1070 and 1080 are shown, it is to be
understood that an embodiment of the system 1000 may also include only one such
processing element.

[0041] The system 1000 is illustrated as a point-to-point interconnect system,
wherein the first processing element 1070 and the second processing element 1080 are
coupled via a point-to-point interconnect 1050. It should be understood that any or all
of the interconnects illustrated in FIG. 9 may be implemented as a multi-drop bus

rather than point-to-point interconnect.
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[0042] As shown in FIG. 9, each of processing elements 1070 and 1080 may be
multicore processors, including first and second processor cores (i.c., processor cores
1074a and 1074b and processor cores 1084a and 1084b). Such cores 1074, 1074b,
1084a, 1084b may be configured to execute instruction code in a manner similar to
that discussed above in connection with FIG. 8.

[0043] Each processing element 1070, 1080 may include at least one shared cache
1896a, 1896b. The shared cache 1896a, 1896b may store data (e.g., instructions) that
are utilized by one or more components of the processor, such as the cores 1074a,
1074b and 1084a, 1084Db, respectively. For example, the shared cache 1896a, 1896b
may locally cache data stored in a memory 1032, 1034 for faster access by
components of the processor. In one or more embodiments, the shared cache 1896a,
1896b may include one or more mid-level caches, such as level 2 (L2), level 3 (L3),
level 4 (L4), or other levels of cache, a last level cache (LLC), and/or combinations
thereof.

[0044] While shown with only two processing elements 1070, 1080, it is to be
understood that the scope of the embodiments are not so limited. In other
embodiments, one or more additional processing elements may be present in a given
processor. Alternatively, one or more of processing elements 1070, 1080 may be an
element other than a processor, such as an accelerator or a field programmable gate
array. For example, additional processing eclement(s) may include additional
processors(s) that are the same as a first processor 1070, additional processor(s) that
are heterogeneous or asymmetric to processor a first processor 1070, accelerators
(such as, e.g., graphics accelerators or digital signal processing (DSP) units), field
programmable gate arrays, or any other processing element. There can be a variety of
differences between the processing elements 1070, 1080 in terms of a spectrum of
metrics of merit including architectural, micro architectural, thermal, power
consumption characteristics, and the like. These differences may effectively manifest
themselves as asymmetry and heterogeneity amongst the processing elements 1070,
1080. For at least one embodiment, the various processing elements 1070, 1080 may
reside in the same die package.

[0045] The first processing element 1070 may further include memory controller
logic (MC) 1072 and point-to-point (P-P) interfaces 1076 and 1078. Similarly, the
second processing element 1080 may include a MC 1082 and P-P interfaces 1086 and
1088. As shown in FIG. 9, MC’s 1072 and 1082 couple the processors to respective

10
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memories, namely a memory 1032 and a memory 1034, which may be portions of
main memory locally attached to the respective processors. While the MC 1072 and
1082 1is illustrated as integrated into the processing elements 1070, 1080, for
alternative embodiments the MC logic may be discrete logic outside the processing
elements 1070, 1080 rather than integrated therein.

[0046] The first processing element 1070 and the second processing element 1080
may be coupled to an I/O subsystem 1090 via P-P interconnects 1076 1086,
respectively. As shown in FIG. 9, the /O subsystem 1090 includes P-P interfaces
1094 and 1098. Furthermore, 1/O subsystem 1090 includes an interface 1092 to
couple I/O subsystem 1090 with a high performance graphics engine 1038. In one
embodiment, bus 1049 may be used to couple the graphics engine 1038 to the I/O
subsystem 1090. Alternately, a point-to-point interconnect may couple these
components.

[0047] In turn, I/O subsystem 1090 may be coupled to a first bus 1016 via an
interface 1096. In one embodiment, the first bus 1016 may be a Peripheral
Component Interconnect (PCI) bus, or a bus such as a PCI Express bus or another
third generation I/0 interconnect bus, although the scope of the embodiments are not
so limited.

[0048] As shown in FIG. 9, various 1/0 devices 1014 (e.g., cameras) may be
coupled to the first bus 1016, along with a bus bridge 1018 which may couple the first
bus 1016 to a second bus 1020. In one embodiment, the second bus 1020 may be a
low pin count (LPC) bus. Various devices may be coupled to the second bus 1020
including, for example, a keyboard/mouse 1012, network controllers/communication
device(s) 1026 (which may in turn be in communication with a computer network),
and a data storage unit 1019 such as a disk drive or other mass storage device which
may include code 1030, in one embodiment. The code 1030 may include instructions
for performing embodiments of one or more of the methods described above. Thus,
the illustrated code 1030 may implement the method 42 (FIG. 2), the method 74 (FIG.
4) and/or the method 106 (FIG. 6), and may be similar to the code 213 (FIG. 8),
already discussed. Further, an audio I/O 1024 may be coupled to second bus 1020,
wherein the audio I/0 1024 may be used to establish a headset connection.

[0049] Note that other embodiments are contemplated. For example, instead of

the point-to-point architecture of FIG. 9, a system may implement a multi-drop bus or
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another such communication topology. Also, the elements of FIG. 9 may
alternatively be partitioned using more or fewer integrated chips than shown in FIG. 9.

[0050] Additional Notes and Examples:

[0051] Example 1 may include an apparatus to manage avatars, including a
recognition module to identify one or more facial expressions of a subject in a video
signal. The apparatus may also include an avatar module to generate avatar animation
data based on the one or more facial expressions, and an audio module to incorporate
the avatar animation data into an audio file associated with the video signal.

[0052] Example 2 may include the apparatus of example 1, further including a
communications module to send the audio file to a remote client device via a
messaging application.

[0053] Example 3 may include the apparatus of example 1, wherein the audio
module is to store timestamped facial motion data in a free data field of the audio file
to incorporate the avatar animation data into the audio file.

[0054] Example 4 may include the apparatus of example 1, wherein the audio
module is to store a link to timestamped facial motion data in a sound metadata field
of the audio file to incorporate the avatar animation data into the audio file.

[0055] Example 5 may include the apparatus of any one of examples 1 to 4,
further including an icon module to generate an avatar icon based on the one or more
facial expressions, a list module to add the avatar icon to an icon list, a user interface
to present the icon list to a user and receive a user selection from the icon list, and a
communications module to send the user selection to a remote client device in
conjunction with a text message.

[0056] Example 6 may include the apparatus of example 5, wherein the list
module is to confirm that the avatar icon is not a duplicate on the icon list.

[0057] Example 7 may include the apparatus of any one of examples 1 to 4,
wherein the recognition module is to identify a doll face in the video signal, and
wherein the apparatus further includes a transfer module to transfer the avatar
animation data to the doll face to obtain a doll animation, and a tonec module to
identify a voice tone setting and change a tone of the audio file based on the voice
tone setting.

[0058] Example 8 may include at least one computer readable storage medium
having a set of instructions which, if executed by a computing device, cause the

computing device to identify one or more facial expressions of a subject in a video
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signal. The instructions, if executed, may also cause a computing device to generate
avatar animation data based on the one or more facial expressions, and incorporate the
avatar animation data into an audio file associated with the video signal.

[0059] Example 9 may include the at least one computer readable storage medium
of example 8, wherein the instructions, if executed, cause a computing device to send
the audio file to a remote client device via a messaging application.

[0060] Example 10 may include the at least one computer readable storage
medium of example 8, wherein the instructions, if executed, cause a computing device
to store timestamped facial motion data in a free data field of the audio file to
incorporate the avatar animation data into the audio file.

[0061] Example 11 may include the at least one computer readable storage
medium of example 8, wherein the instructions, if executed, cause a computing device
to store a link to timestamped facial motion data in a sound metadata ficld of the
audio file to incorporate the avatar animation data into the audio file.

[0062] Example 12 may include the at least one computer readable storage
medium of any one of examples 8 to 11, wherein the instructions, if executed, cause a
computing device to generate an avatar icon based on the one or more facial
expressions add the avatar icon to an icon list, present the icon list to a user, receive a
user selection from the icon list, and send the user sclection to a remote client device
in conjunction with a text message.

[0063] Example 13 may include the at least one computer readable storage
medium of example 12, wherein the instructions, if executed, cause a computing
device to confirm that the avatar icon is not a duplicate on the icon list.

[0064] Example 14 may include the at least one computer readable storage
medium of any one of examples 8 to 11, wherein the instructions, if executed, cause a
computing device to identify a doll face in the video signal, transfer the avatar
animation data to the doll face to obtain a doll animation, identify a voice tone setting,
and change a tone of the audio file based on the voice tone setting.

[0065] Example 15 may include a method of managing avatars, including
identifying one or more facial expressions of a subject in a video signal, and
generating avatar animation data based on the one or more facial expressions. The
method may also provide for incorporating the avatar animation data into an audio file

associated with the video signal.
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[0066] Example 16 may include the method of example 15, further including
sending the audio file to a remote client device via a messaging application.

[0067] Example 17 may include the method of example 15, wherein incorporating
the avatar animation data into the audio file includes storing timestamped facial
motion data in a free data field of the audio file.

[0068] Example 18 may include the method of example 15, wherein incorporating
the avatar animation data into the audio file includes storing a link to timestamped
facial motion data in a sound metadata field of the audio file.

[0069] Example 19 may include the method of any one of examples 15 to 18,
further including generating an avatar icon based on the one or more facial
expressions, adding the avatar icon to an icon list, presenting the icon list to a user,
receiving a user selection from the icon list, and sending the user selection to a remote
client device in conjunction with a text message.

[0070] Example 20 may include the method of example 19, further including
confirming that the avatar icon is not a duplicate on the icon list.

[0071] Example 21 may include the method of any one of examples 15 to 18,
further including identifying a doll face in the video signal, transferring the avatar
animation data to the doll face to obtain a doll animation, identifying a voice tone
setting, and changing a tone of the audio file based on the voice tone setting.

[0072] Example 22 may include at least one computer readable storage medium
having a set of instructions which, if executed by a computing device, cause the
computing device to receive an audio file and use the audio file to obtain avatar
animation data. The instructions, if executed, may also cause a computing device to
render an avatar animation based on the audio file and the avatar animation data.
[0073] Example 23 may include the at least one computer readable storage
medium of example 22, wherein the audio signal is to be received from a messaging
application of a remote client device.

[0074] Example 24 may include the at least one computer readable storage
medium of example 22, wherein the instructions, if executed, cause a computing
device to retrieve timestamped facial motion data from a free data field of the audio
file to obtain the avatar animation data, and synchronize the timestamped facial
motion data with the audio file to render the avatar animation.

[0075] Example 25 may include the at least one computer readable storage

medium of example 22, wherein the instructions, if executed, cause a computing
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device to retrieve timestamped facial motion data from a link stored in a sound
metadata field of the audio file to obtain the avatar animation data, and synchronize
the timestamped facial motion data with the audio file to render the avatar animation.
[0076] Example 26 may include a method of animating avatars, including
receiving an audio file, using the audio file to obtain avatar animation data and
rendering an avatar animation based on the audio file and the avatar animation data.
[0077] Example 27 may include an apparatus to animate avatars, including a
communications module to receive an audio file, an extraction module to use the
audio file to obtain avatar animation data, and an animation module to render an
avatar animation based on the audio file and the avatar animation data.

[0078] Example 28 may include an apparatus to manage avatars, including means
for performing any one of examples 15 to 21.

[0079] Example 29 may include an apparatus to animate avatars, including means
for performing the method of example 26.

[0080] Techniques described herein may therefore enable the sharing of avatar
animations without incurring high bandwidth costs or relying on dedicated avatar
support in the remote peer. Moreover, avatar icons may be generated and
incorporated into messaging solutions, wherein the avatar icons may be mimic actual
facial features and/or expressions of the sender of the message. Additionally, doll
animations may be generated, wherein the doll animations also mimic actual facial
features and/or expressions of specific individuals.

[0081] Various embodiments may be implemented using hardware elements,
software elements, or a combination of both. Examples of hardware clements may
include processors, microprocessors, circuits, circuit elements (e.g., transistors,
resistors, capacitors, inductors, and so forth), integrated circuits, application specific
integrated circuits (ASIC), programmable logic devices (PLD), digital signal
processors (DSP), field programmable gate array (FPGA), logic gates, registers,
semiconductor device, chips, microchips, chip sets, and so forth. Examples of
software may include software components, programs, applications, computer
programs, application programs, system programs, machine programs, operating
system software, middleware, firmware, software modules, routines, subroutines,
functions, methods, procedures, software interfaces, application program interfaces
(API), instruction sets, computing code, computer code, code segments, computer

code segments, words, values, symbols, or any combination thercof. Determining
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whether an embodiment is implemented using hardware elements and/or software
clements may vary in accordance with any number of factors, such as desired
computational rate, power levels, heat tolerances, processing cycle budget, input data
rates, output data rates, memory resources, data bus speeds and other design or
performance constraints.

[0082] One or more aspects of at least one embodiment may be implemented by
representative instructions stored on a machine-readable medium which represents
various logic within the processor, which when read by a machine causes the machine
to fabricate logic to perform the techniques described herein. Such representations,
known as “IP cores” may be stored on a tangible, machine readable medium and
supplied to various customers or manufacturing facilities to load into the fabrication
machines that actually make the logic or processor.

[0083] Embodiments are applicable for use with all types of semiconductor
integrated circuit (“IC”) chips. Examples of these IC chips include but are not limited
to processors, controllers, chipset components, programmable logic arrays (PLAS),
memory chips, network chips, and the like. In addition, in some of the drawings,
signal conductor lines are represented with lines. Some may be different, to indicate
more constituent signal paths, have a number label, to indicate a number of
constituent signal paths, and/or have arrows at one or more ends, to indicate primary
information flow direction. This, however, should not be construed in a limiting
manner. Rather, such added detail may be used in connection with one or more
exemplary embodiments to facilitate ecasier understanding of a circuit. Any
represented signal lines, whether or not having additional information, may actually
comprise one or more signals that may travel in multiple directions and may be
implemented with any suitable type of signal scheme, e.g., digital or analog lines
implemented with differential pairs, optical fiber lines, and/or single-ended lines.
[0084] Example sizes/models/values/ranges may have been given, although
embodiments are not limited to the same. As manufacturing techniques (e.g.,
photolithography) mature over time, it is expected that devices of smaller size may be
manufactured. In addition, well known power/ground connections to IC chips and
other components may or may not be shown within the figures, for simplicity of
illustration and discussion, and so as not to obscure certain aspects of the
embodiments. Further, arrangements may be shown in block diagram form in order

to avoid obscuring embodiments, and also in view of the fact that specifics with
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respect to implementation of such block diagram arrangements are highly dependent
upon the platform within which the embodiment is to be implemented, i.c., such
specifics should be well within purview of one skilled in the art. Where specific
details (e.g., circuits) are set forth in order to describe example embodiments, it
should be apparent to one skilled in the art that embodiments can be practiced without,
or with variation of, these specific details. The description is thus to be regarded as
illustrative instead of limiting.

[0085] Some embodiments may be implemented, for example, using a machine or
tangible computer-readable medium or article which may store an instruction or a set
of instructions that, if executed by a machine, may cause the machine to perform a
method and/or operations in accordance with the embodiments. Such a machine may
include, for example, any suitable processing platform, computing platform,
computing device, processing device, computing system, processing system,
computer, processor, or the like, and may be implemented using any suitable
combination of hardware and/or software. The machine-readable medium or article
may include, for example, any suitable type of memory unit, memory device, memory
article, memory medium, storage device, storage article, storage medium and/or
storage unit, for example, memory, removable or non-removable media, erasable or
non-crasable media, writeable or re-writeable media, digital or analog media, hard
disk, floppy disk, Compact Disk Read Only Memory (CD-ROM), Compact Disk
Recordable (CD-R), Compact Disk Rewriteable (CD-RW), optical disk, magnetic
media, magneto-optical media, removable memory cards or disks, various types of
Digital Versatile Disk (DVD), a tape, a cassette, or the like. The instructions may
include any suitable type of code, such as source code, compiled code, interpreted
code, executable code, static code, dynamic code, encrypted code, and the like,
implemented using any suitable high-level, low-level, object-oriented, visual,
compiled and/or interpreted programming language.

[0086] Unless specifically stated otherwise, it may be appreciated that terms such

as "processing," "computing,” "calculating," "determining," or the like, refer to the
action and/or processes of a computer or computing system, or similar electronic
computing device, that manipulates and/or transforms data represented as physical
quantities (e.g., electronic) within the computing system's registers and/or memories

into other data similarly represented as physical quantities within the computing
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system's memories, registers or other such information storage, transmission or
display devices. The embodiments are not limited in this context.

[0087] The term “coupled” may be used herein to refer to any type of relationship,
direct or indirect, between the components in question, and may apply to electrical,
mechanical, fluid, optical, electromagnetic, electromechanical or other connections.
In addition, the terms “first”, “second”, etc. may be used herein only to facilitate
discussion, and carry no particular temporal or chronological significance unless
otherwise indicated.

[0088] Those skilled in the art will appreciate from the foregoing description that
the broad techniques of the embodiments can be implemented in a variety of forms.
Therefore, while the embodiments have been described in connection with particular
examples thereof, the true scope of the embodiments should not be so limited since
other modifications will become apparent to the skilled practitioner upon a study of

the drawings, specification, and following claims.
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CLAIMS

We claim:

1. An apparatus to manage avatars, comprising:

a recognition module to identify one or more facial expressions of a subject in
a video signal;

an avatar module to generate avatar animation data based on the one or more
facial expressions; and

an audio module to incorporate the avatar animation data into an audio file

associated with the video signal.

2. The apparatus of claim 1, further including a communications module

to send the audio file to a remote client device via a messaging application.

3. The apparatus of claim 1, wherein the audio module is to store
timestamped facial motion data in a free data field of the audio file to incorporate the

avatar animation data into the audio file.

4. The apparatus of claim 1, wherein the audio module is to store a link to
timestamped facial motion data in a sound metadata field of the audio file to

incorporate the avatar animation data into the audio file.

5. The apparatus of any one of claims 1 to 4, further including:

an icon module to generate an avatar icon based on the one or more facial
expressions;

a list module to add the avatar icon to an icon list;

a user interface to present the icon list to a user and receive a user selection
from the icon list; and

a communications module to send the user selection to a remote client device

in conjunction with a text message.

6. The apparatus of claim 5, wherein the list module is to confirm that the

avatar icon is not a duplicate on the icon list.
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7. The apparatus of any one of claims 1 to 4, wherein the recognition
module is to identify a doll face in the video signal, and wherein the apparatus further
includes:

a transfer module to transfer the avatar animation data to the doll face to
obtain a doll animation; and

a tone module to identify a voice tone setting and change a tone of the audio

file based on the voice tone setting.

8. At least one computer readable storage medium comprising a set of
instructions which, if executed by a computing device, cause the computing device to:

identify one or more facial expressions of a subject in a video signal;

generate avatar animation data based on the one or more facial expressions;
and

incorporate the avatar animation data into an audio file associated with the

video signal.

9. The at least one computer readable storage medium of claim 8§,
wherein the instructions, if executed, cause a computing device to send the audio file

to a remote client device via a messaging application.

10. The at least one computer readable storage medium of claim 8§,
wherein the instructions, if executed, cause a computing device to store timestamped
facial motion data in a free data field of the audio file to incorporate the avatar

animation data into the audio file.

11. The at least one computer readable storage medium of claim 8§,
wherein the instructions, if executed, cause a computing device to store a link to
timestamped facial motion data in a sound metadata field of the audio file to

incorporate the avatar animation data into the audio file.

12. The at least one computer readable storage medium of any one of
claims 8 to 11, wherein the instructions, if executed, cause a computing device to:

generate an avatar icon based on the one or more facial expressions;
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add the avatar icon to an icon list;

present the icon list to a user;

receive a user selection from the icon list; and

send the user selection to a remote client device in conjunction with a text

message.

13. The at least one computer readable storage medium of claim 12,
wherein the instructions, if executed, cause a computing device to confirm that the

avatar icon is not a duplicate on the icon list.

14. The at least one computer readable storage medium of any one of
claims 8 to 11, wherein the instructions, if executed, cause a computing device to:

identify a doll face in the video signal;

transfer the avatar animation data to the doll face to obtain a doll animation;

identify a voice tone setting; and

change a tone of the audio file based on the voice tone setting.

15. A method of managing avatars, comprising:

identifying one or more facial expressions of a subject in a video signal,

generating avatar animation data based on the one or more facial expressions;
and

incorporating the avatar animation data into an audio file associated with the

video signal.

16. The method of claim 15, further including sending the audio file to a

remote client device via a messaging application.

17. The method of claim 15, wherein incorporating the avatar animation
data into the audio file includes storing timestamped facial motion data in a free data

field of the audio file.

18. The method of claim 15, wherein incorporating the avatar animation
data into the audio file includes storing a link to timestamped facial motion data in a

sound metadata field of the audio file.
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19. The method of any one of claims 15 to 18, further including:
generating an avatar icon based on the one or more facial expressions;
adding the avatar icon to an icon list;

presenting the icon list to a user;

receiving a user selection from the icon list; and

sending the user selection to a remote client device in conjunction with a text

message.

20. The method of claim 19, further including confirming that the avatar

icon is not a duplicate on the icon list.

21. The method of any one of claims 15 to 18, further including:

identifying a doll face in the video signal;

transferring the avatar animation data to the doll face to obtain a doll
animation;

identifying a voice tone setting; and

changing a tone of the audio file based on the voice tone setting.

22. At least one computer readable storage medium comprising a set of
instructions which, if executed by a computing device, cause the computing device to:

receive an audio file;

use the audio file to obtain avatar animation data; and

render an avatar animation based on the audio file and the avatar animation

data.

23. The at least one computer readable storage medium of claim 22,
wherein the audio signal is to be received from a messaging application of a remote

client device.

24. The at least one computer readable storage medium of claim 22,
wherein the instructions, if executed, cause a computing device to:
retrieve timestamped facial motion data from a free data field of the audio file

to obtain the avatar animation data; and
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synchronize the timestamped facial motion data with the audio file to render

the avatar animation.

25. The at least one computer readable storage medium of claim 22,
wherein the instructions, if executed, cause a computing device to:

retrieve timestamped facial motion data from a link stored in a sound metadata
field of the audio file to obtain the avatar animation data; and

synchronize the timestamped facial motion data with the audio file to render

the avatar animation.

23



WO 2014/146258

1/6

Microphone

(\36

Audio File
Avatar Network
Animation 38
Data T
>
O O
'> o

Local Client Device

44

Identify facial expressions of a
subject in a video signal

v

46

Generate avatar animation data
based on the facial expressions

v

50

Incorporate avatar animation data
into audio file associated with the
video signal

v

Send audio file to remote client
device

I:> Audio Signal

D
L

PCT/CN2013/072917

Messaging
System

Audio File

Avatar
Animation
Data

32

(—

Remote Client Device

vy

Receive audio file

v ~ 56

Use the audio file to obtain avatar
animation data

v

Render avatar animation based on
the audio file and the avatar
animation data




WO 2014/146258

2/6

(\22

Camera

PCT/CN2013/072917

(\ 68
Ul

(\62

Avatar
Icon List <:::| Icons

-

Messaging
System

ST
Message
e

)

K72

Co 7
FIG. 3

76

Identify facial expression of a
subject in a video signal and/or still
image

Network

38

-

Generate avatar icon based on the
facial expression

v

Confirm that avatar icon 1s not a
duplicate and add to icon list

82

Yes

Next facial expression?

Present icon list to user

v

Receive user selection from the
icon list

v

Send user selection from icon list
to remote client device in
conjunction with text message

FIG. 4

/—74



WO 2014/146258

3/6

(*22

Camera

102

FIG. 5

—
o]
(o))

Microphone I:> Audio Signal

100
24 -) 98 (\
Doll System

—
ol
(Oo

Identify facial expressions of a
subject and a doll in a video signal

—_—

v

(‘5

Generate avatar animation data
based on the facial expressions

[S—
[S—
[\

v

(

Identify doll face in video signal

[S—
[S—
AN

v

(

Transfer avatar animation data to
doll face

[S—
[S—
(o))

v

(

Identify voice tone setting

v

[S—
[S—
o0

C

Change tone of audio file
associated with video file based on
voice tone setting

FIG. 6

PCT/CN2013/072917

1047 sl

Video File




WO 2014/146258

PCT/CN2013/072917
4/6
/ 120
120a 120d 120g
Recognition J Communications J Ul -)
Module Module
120b 120e 120h
|/
Avatar Module J Icon Module J Transfer Module
120¢ 120f 1201
Audio Module J List Module J Tone Module

FIG. 7TA

122 ’7

122a
Communications \)
Module
122b
Extraction \)
Module
122¢
Animation \)
Module

FIG. 7B



WO 2014/146258

\ ]
N\~ 255-1 255-2 l

PCT/CN2013/072917
5/6
Code \
213 Memory 270
;
Front End
Decoder(s)
220 R
- » - 210
Register Renaming Scheduling
225 230
Execution Logic
EU-1 EU-2 ee EU-2
\ I
- 255N 250

Back End

Retirement Logic
265

~

260

Processor Core 200

FIG. 8




PCT/CN2013/072917

WO 2014/146258

6/6

gror 2P \J
o8e101g BIR(Q —z__ 9201 CI0T
0501 SOOIAQ(] "WWO)) OSNOJA/PIe0qAY
) a
vCol 141! 8101
Ol orpny $301A9( OI o3pug sng
- R R
9101 |\ a ——
8¢01
\. d/1 \. /1 A\ sorydein
J104-YSTH
8601 J001 P01 T601 R
K 060T \_| v01
d-d wsAsqns O1 d-d
d-d d-d A|. d-d d-d
ﬁ/ 801 NST/
reol / {v / / (430!
KIOWO ON 9801 8801 8LOT 9L01 | O e
L\_n 0100 0501 L\_n 0109
1 | . 1 | .
PBOL=" [ 2% | qoest PLOL—"3| o1d [N o681
ar8or—- '—--—-- QLOT-~- '——==
0801 0L01
JUOWAH JUISSI001g JUOWAH JUISSA001g

6 "OId

V/. 0001




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/072917

A. CLASSIFICATION OF SUBJECT MATTER

GO6T 15/00 2011.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: GO6T

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT,CNKI,TEEE,DWPI, GOOGLE: avatar, facial,animat,audio,video,incorporate render,camera,expression

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

and figure 2

X WO 2006/047347 A1 (VIDIATOR ENTERPRISES, INC. et al. ) 04 May 2006 (04.05.2006)
abstract, description, p.14 line 25 to p.16 line 23, p.17 lines 12-14, p.18 line 27 to p.19 line 2

12.89,15,1622.23

document

(05.11.2009) the whole document

A CN 1991982 A (MOTOROLA, INC.) 04 July 2007 (04.07.2007) the whole document
A [EP 0807902 A2 (CYBERCLASS LIMITED) 19 November 1997 (19.11.1997) the whole

A US 2009276802 A1 (AT&T KNOWLEDGE VENTURES, L.P.) 05 November 2009

3-7,10-14,17-2124.25

1-25
1-25

1-25

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T> later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“& “document member of the same patent family

Date of the actual completion of the international search
26 November 2013 (26.11.2013)

Date of mailing of the international search report

12 Dec. 2013 (12.12.2013)

IName and mailing address of the ISA/CN

The State Intellectual Property Office, the PR.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
LIN, Fang
Telephone No. (86-10)62413706

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATTIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/072917
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
WO 2006047347 Al 04.05.2006 BRPI0O517010A 30.09.2008
KR 20070084277 A 24.08.2007
JP 2008518326 A 29.05.2008
US 2008141175 Al 12.06.2008
IN 200702996 P1 17.08.2007
EP 1803277 A 04.07.2007
CN 101048996 A 03.10.2007
MX 2007004772 A 08.10.2007
CN 1991982 A 04.07.2007 US 2008259085 Al 23.10.2008
WO 2007076278 A2 05.07.2007
EP 1974337 A 01.10.2008
EP 0807902 A2 19.11.1997 CA 2201843 A1 16.11.1997
JPH1011609 A 16.01.1998
US 2009276802 Al 05.11.2009 US 2011225603 Al 15.09.2011
US 2012075312 Al 29.03.2012

Form PCT/ISA /210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report

