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AUDIOVISUAL COLLABORATION SYSTEM AND METHOD
WITH SEED/JOIN MECHANIC

TECHNICAL FIELD

The inventions relate generally to capture and/or processing of audiovisual performances
and, in particular, to user interface techniques suitable for capturing and manipulating media
segments encoding audic and/or visual performances for use in a seed and join

collaboration mechanic with options for non-lingar capture, recapture, overdub or lip-sync.

BACKGROUND ART

The installed base of mobile phones, personal media players, and portable computing
devices, together with media streamers and telgvision set-top boxes, grows in sheer number
and computational power each day. Hyper-ubiquitous and deeply entrenchad in the
lifestyles of people around the world, many of these devices transcend cultural and
economic barriers. Computationally, these computing devices offer speed and storage
capabilities comparable to engineering workstation or workgroup computers from less than
ten vears ago, and typically include powerful media processors, rendering them suilable for
real-time sound synthesis and other musical applications. Indeed, some modern devices,
such as iPhone®, iPad®, iPod Touch® and other iIOS® or Android devices, support audio and
video processing quite capably, while at the same time providing platforms suitable for

advanced user interfaces.

Applications such as the Smule Ocarina™, Leaf Trombone®, | Am T-Pain™, AutcRap®,
Smule (fka Sing! Karacke™), Guitar! By Smule®, and Magic Pianco® apps available from
Smule, Inc. have shown that advanced digital acoustic techniques may be delivered using
such devices in ways that provide compelling musical experiences. As researchers seek {o
transition their innovations to commercial applications deployable to modern handheld
devices and media application platforms within the real-world constraints imposed by
processor, memory and other limited computational resources thereof and/or within
communications bandwidth and transmission lalency constraints typical of wireiess
networks, significant practical challenges continue to present. mproved technigues and
functional capabilities are desired, particularly relative to audiovisual content and user

interfaces.
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DISCLOSURE OF THE INVENTION(S)

It has been discovered that, despite practical limitations imposed by mobile device platforms
and madia application execution environments, audiovisual performances, including vocal
music, may be caplured and coordinated with audiovisual content, including performances of
other users, in ways that creale compeliing user experiences. in some cases, the vocal
performances of individual users are captured (fogether with performance synchronized
video) on mobile devices in the contexi of a karaoke-style presentation of tyrics in
correspondence with audible renderings of a backing frack. For example, performance
capture can be facilitated using user interface designs whereby a user vocalist is visually
presented with lyrics and pitch cues and whereby a temporally synchronized audible

rendering of an audio backing track is provided.

Building on these and related techniques, user interface improvements are envisioned {0
provide user vocalisis with mechanisms for seeding subsequent performances by other
users (e.g., jciners). In some cases, a seed may be a full-length seed spanning much or all
of a pre-existing audio (or audiovisual) work and mixing, 10 seed further the contributions of
one or more joiners, a user's captured media content for at least some portions of the audio
{or audiovisual) work. in some cases, a short seed may be employed spanning less than ali
{and in some cases, much less than all) of the audio {or audiovisual) work., For example, a
varse, chorus, refrain, hook or other limited “chunk” of an audio (or audiovisual) work may
constitute a sead in some cases or embodiments. Yhatever the exient or scope of the
seed, a seeding user may ask {or call) others to join. Typically, a call invites other users o
join the full-length or short form seed by singing along, singing a particular vocal part or
musical section, singing harmony or other dust part, rapping, talking, clapping, recording
video, adding a video clip from camera roll, etc. The resulting group performance, whether
full-length or just a chunk, may be posted, livesireamed, or otherwise disseminated in a

social network.

A seed or seed portion may be selected by the seeding user using scrubbing techniques that
allow forward and backward traversal of audiovisual content, optionally including pitch cuss,
waveform- or envelope-type performance timelings, lyrics, video and/or other temporally-
synchronized content at record-time, during edits, and/or in playback. In this way, recapture
of selected performance portions, coordination of group parts, and overdubbing may ail be
facilitated. Direct scrolling to arbitrary peints in the performance timeline, lyrics, pilch cues

and cther temporally-synchronized content allows user to conveniently move through a
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capture or audiovisual edit session. For selections or embodiments that involve short seeds,
scrubbing technigues may be employed to define start and stop points that delimit a
particular seed portion or chunk. Likewise, in the case of full-length seeds, scrubbing
technigues may be employed o define start and stop points that delimit portions of a
performance timeling {0 which a joiner is invited to contribute. in some cases, the user
vocalist may be guided through the performance timeline, lyrics, pitch cues and other
temporally-synchronized content in correspondence with group part informationsuch asin g
guided short-form capture for a dust. In some or all of the cases, a scrubber aliows user
vocalisis (o conveniently move forward and backward through the temporaliy-synchronized
content. in some cases, temporally synchronized video capture and/or playback is also
supported in connection with the scrubber. Note that while scrubbing may be provided for
synchronized traversal of multiple media lines (e.9., backing audio, vocals, lyrics, pitch cue

and/or group part information), single-medium scrubbing is also envisioned.

Scrubbing techniques need not be employed in all cases or embodiments. In some cases or
embodiments, portions of a performance timeline {often portions that correspond o musical
sections) may be marked and labelled for user selection. Marking/labeling may be based on
human or automated sources. For example, particular portions may be marked or labelied
by a user that originally uploads a track or corresponding lyrics or by a media content
curator. in a complementary fashion or alternatively, particular portions may be marked or
fabelled by a machine learning robot trained o identify section and boundaries {(e.g., from an
audio backing or vocal track, lyrics or based on crowd-sourced data such as where user tend

to sing the most or most loudiy).

in addition to user interface and platform features designed o facilitate non-linear media
segment capture and edii, it is envisioned that collaboration features may be provided to
allow users to contribuie media content and/or other temporally synchronized information to
an evolving performance fimeline. To facilitate collaboration and/or accretion of content, a
shared service platform may expose media content and performance timeline dataas &
multi-user concurrent access database. Alternatively or additionally, particularly once a
performance timeline has been at least partially defined with seed audio or video,
collaboration may be facilitated through posting (e.4., via the shared service platform or
otherwise in a peer-to-peer manner) of the performance timeline for joins by additional users
who may, in turn, capture, edit and accrete to the performance timeline additional media
segments, lyric information, pitch tracks, vocal part designations, and/or media segment-

based or performance/style/genre-mapped audio or video effects/filters. In some cases,
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additional captures, edits and accretions {0 the performance timeline are accomplished using
the user interface and platform features described herein to facilitate non-linear media

segment capture and edit of audiovisual content and data for karacke-style performances.

These and other user interface improvements will be understood by persons of skill in the art
having benefit of the present disclosure in connection with other aspects of an audiovisual
performance capture system. Optionally, in some cases or embodiments, vocal audio can
be pitch-corrected in real-time at the mobile device {or more generally, at a portable
computing device such as a mobile phone, personal digital assistant, laptop computer,
notebook computer, pad-type computer or netbook} or on a content or media application
server in accord with pitch correction seltings. In some cases, pilch correction settings code
a particular key or scale for the vocal performance or for portions thereof. In some cases,
pitch correction settings include a score-coded melody and/or harmony seguence supplied
with, or for association with, the lyrics and backing tracks. Harmony notes or chords may be
coded as explicit targets or relative o the score coded melody or even actual pitches

sounded by a vocalist, if desired.

Based on the compelling and transformative nature of the pitch-corrected vocals,
performance synchronized video and score-coded harmony mixes, userivocalists may
gvercome an otherwise natural shyness or angst associated with sharing their vocal
performances. Insiead, even geographically distributed vocalists are encouraged to share
with friends and family or to collaborate and contribute vocal performances as part of social
music networks. In some implementations, these interactions are facilitaied through social
network- and/or eMail-mediated sharing of performances and invitations {o join in a group
performance. In some implementations, livestreaming may be supported. Living reom-siyle,
large screen user interfaces may facilitate these interactions. Using uploaded vocals
captured at clients such as the aforementioned portable computing devices, a content server
{or service) can mediate such coordinated performances by manipuiating and mixing the
upleaded audiovisual content of multiple contributing vocalists. Depending on the goals and
implementation of a particular system, in addition to video content, upioads may include
piich-corrected vocal performances (with or without harmonies), dry {i.e., uncorrected)

vocals, and/or controf tracks of user key and/or pitch correction selections, etc.

Social music can be mediated in any of a variety of ways. For example, in some
implementations, a first user's vocal performance, caplured against a backing track at a

portable computing device and typically pitch-corrected in accord with score-coded melody



10

15

20

25

30

WO 2020/006556 PCT/US2019/040113
-5.

and/or harmony cues, is supplied o other potential vocal performers as a seed.
Performance synchronized video is also captured and may be supplied with the pitch-
correcied, captured vocals. The supplied vocals are mixed with backing instrumentals/vocals
and form the backing track for capture of a second user’s vocals. Often, successive vocal
contributors are geographically separated and may be unknown (at least a prior) o each
gther, yet the intimacy of the vocals fogether with the collaborative experience itself tends to
minimize this separation. As successive vocal performances and video are captured (e.q.,
at respective portable computing devices) and accreted as part of the social music
experience, the backing track against which respeclive vocals are captured may evoive {0

include praviocusly captured vocals of other contributors.

In some cases, a complete performance, or a complete performance of a particular vocal
part (e.qg., Part A or B in duet), may constitute the seed for a social music collaboration.
However, using technigues described herein, capture of even small or isolated portions of an
overall performance, e.g., a refrain, hook, intro, ouiro, duet or group part, verse or other
limited portion, section or seiect seiecied segment of a larger performance may be
conveniently capturad, re-captured, or edited for use as a collaboration seed, regardless of
whether it constituies a complete performance timeline. In some cases, select sections,
locations or pre-marked/iabsled segment boundaries may correspond to elements of musical
structure. As a resull, embodiments in accordance with the present invention{(s) may
facilitate "small seed” collaboration mechanics in a social music network of gecgraphically

distributed performers.

in some cases, captivating visual animations and/or facilities for listener comment and
ranking, as well as duet, glee club or choral group formation or accretion logic are provided
in association with an audible rendering of a vocal performance {(e.qg., that captured and
pitch-corrected at ancther similarly configured mobile device) mixed with backing
instrumentals and/or vocals. Synthesized harmonies and/or additional vocals (e.g., vocals
captured from anocther vocalist at still other locations and optionally pitch-shifted to
harmonize with other vocals) may also be included in the mix. Audio or visual fillers or
effecis may be applied or reapplied post-capiure for dissemination or posting of content. in
some cases, disseminated or posted content may take the form of a collaboration request or
open call for additional vocalists. Geocoding of captured vocal performances (or individual
contributions to a combined performance) and/or listener feedback may facilitate animations
or display artifacts in ways that are suggestive of a performance or endorsement emanating

from a particular geographic locale on a user-manipulable globe. In these ways,
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implementations of the described funciionality can transform otherwise mundaneg mobile
devices and living room or entertainment systems into social instruments that foster a unique

sense of global connectivity, collabeoration and community.

in some emboediments in accordance with the present invention(s}, a system includes first
and second media capture devices communicatively coupled via respective network
communication interfaces for mulli-performer collaboration relative 1o a baseline media
encoding of an audio work. The first media capture device provides a first user thereof with a
user interface for selecting a seed portion of the audio work and is configured to capture at
least vocal audio of the first user performed against an audible rendering on the first media
capture device of al least a portion of the audio work., The second media capture device is
configured {i) to receive, via its neiwork communications interface, an indication of the seed
portion selected by the first user at the first media capture device and (i) to capture media
content of a second user performed against an audible rendering on the second media

capture device of the seed portion mixed with the captured vocal audio of the first user.

in some cases or embodiments, the user interface of the first media caplure device further
allows the first user to specify one or more types of media content o be captured from the
second user's performance against the audible rendering on the second media capiure
device of the seed portion mixed with the captured vocal audio of the first user. In some
cases or embodiments, the specified one or more types of media content {o be captured are
selected from a set that includes: vocal audio, vocal harmony or a vocal duet part; rap, talk,
clap or percussion; and video. In some cases or embodiments, the user interface of the first
media capture device further allows the first user {0 post the seed portion to other
geographically-distributed users, including the second user, and media caplure devices as a
collaboration reguest for capture and addition of further vocal audio, video or performance

synchronized audiovisual content.

in some embodiments, the system further includes a service platform communicatively
coupled to the first and second media capiure devices, the service platform configured to
supply, for audible or audiovisual rendering on at least a third communicatively coupled
device, a media encoding of a multi-performer collaboration of at least the first and second
users based on the audio work but temporally limited o the seed portion thereof selected by

the first user.

In some embodiments, the system further includes, on the first media capture device, a

media content scrubber by which the first user notales siart and stop points in a performance



10

15

20

25

30

WO 2020/006556 PCT/US2019/040113

timeline to delimit and thereby select the seed portion. in some cases or embodiments, the
media content scrubber presents to the first user a temporally-synchronized representation
of two or more of. audio envelope for backing audio and/or vocals; lyrics; one or more pitch

fracks; and duei or other group pari notations.

in some emboediments, the system further includes, on the first media caplure device, a user
interface by which the first user selects the seed portion from amongst pre-marked or
labeled portions of the audio work. In some cases or embodiments, the pre-marked or
labeled portions of the audic work are supplied by a service platform communicatively
coupled 1o the first and second media capture devices, the pre-marked or labeled portions
having been marked or labelled based on one or more of. musical structure coded for the
audio work; a machine learning algorithm applied to backing audio, vocal audio or lyrics of or
corresponding to the audio work; crowd-sourced data; and data supplied by a user uploader

of the audio work or by a third-party curator therecf.

in some cases or embodiments, the baseline media encoding of the audio work further
encodes synchronized video content. In some cases or embodiments, the first media
capture device is further configured o capture performance synchronized video content. In
some cases or embodiments, the first and second media capture device are mobile phone-
type portable computing devices executing application software that, in at lsast one
operagting mode thereof, provide a karacke-style presentation of a performance timeline
including lyrics on a multi-touch sensitive display thereof in temporal correspondence with
audible rendering of the audio work and that captures the respeciive first or second user's
vocal and/or performance synchronized video via on-board audio and video interfaces the

respective mobile phone-type portable computing device.

in some embodiments in accordance with the present invention(s), a method includes using
a portable computing device for media segment capture in connection with karacke-style
presentation of a performance timeline on a multi-iouch sensitive display thereof, the
performance timeling including iyric and pitch tracks synchronized with an audio track. The
method further includes, responsive to gesture control on the multi-touch sensitive display,
designating a subset of the lyrics 10 a joiner; and posting the performance timeling, with the
lyrics subset designation, as a collaboration request for capture and addition of further vocal
audio content by a joining remote user on a second, remote poriable computing device that
is configured for further media segment capture in connection with the performance timeline.

In some cases or embodiments, the poriable computing device is configured with user
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interface components execuiable o provide (i) stari/stop conirol of the media segment
capture and (i) a scrubbing interaction for temporal position conirol within the performance

fimeline.

in some emboediments, the method further includes adding at least one media segment {0
the performance timeline beginning at a scrubbed-to first position in the performance
timeline that is neither the beginning thereof nor a most recent stop or pause position within
the performance timeline. In some embodiments, the method further includes capturing
vocal audio at the portable computing device beginning at the scrubbed-to first position in
the performance timeline and in correspondence with the karacke-style presentation of at
least the synchronized lyric and pitch tracks on the multi-touch sensitive display, wherein the

added ail ieast one media segment includes the captured vocal audio.

In some cases or embodiments, the added at least one media segment includes one or
more of. video or still images; video capiured at the portable compuiing device beginning at
the scrubbed-to first position in the performance timeline and in correspondence with the
Karacke-style presentation of the lyric and pitch tracks on the multi-touch sensitive display
and synchronized audible rendering of the audio track; and performance synchronized audio

and visual media content capiured at the portable compuiing device.

in some embodiments, the method further includes saving the performance timeline,
inciuding the added at least one media segment, {0 a network-coupied service platform. in
some embodiments, the method further includes refrieving a previously saved version of the

performance timeline from a network-coupled service platform.

In some cases or embodiments, the posting of the performance timeline for the joining
remote user is via a network-coupled service platform. In some cases or embediments, the
lyrics subset designation is responsive 1o a first user gasture control on the multi-touch
sensitive display that selects a particular vocal part for the joiner. in some cases or
embodiments, the lyrics subsset designation is responsive to a second user gesture contral
on the mulli-touch sensitive display that delimits the subset of the lyrics that correspond to

the joiner's further media segment.

in some embodiments in accordance with the present invention(s), a method includes using
a first portable computing device for media segment capture in connection with karaoke-siyle
presentation of a performance timeline on a multi-louch sensitive display thereof, the

performance timaline including lyric and pitch tracks synchronized with an audio frack,
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wherein the performance timeline includes a subset of the lyrics designated by a prior user
on a second remote computing device, the lyric subset designation at least partially
parameterizing a collaboration request for capture and addition of further vocal audic content
by a performance iimeline-joining user on the first portable computing device. In some
cases or embodimenis, the first portable computing device is configured with user interface
components executable to provide (i) start/stop control of the media segment capture and

{ii} a scrubbing interaction for temporal position control within the performance timeline.

In some embodiments, the method further includes capturing at least one vocal audio media
sagiment beginning at a scrubbed-to first position in the performance timeling that is neither
the beginning thereof nor a most recent stop or pause position within the performance
timeline. In some embodiments, the method further includes updating the performance
timeline to include the captured at least one vocal audio media segment; and posting of the
updated performance timelineg via a network-coupled service platform for g joining remote

Liser.

In some cases or embodiments, the lyrics subset designation is selective for g particular
vocal part. In some cases or embodiments, the lyrics subset designation delimils a subset of

the lyrics for the performance timeline-joining user’s further vocal audio content.

in some embodiments in accordance with the present invention(s), a method includes using
a portable computing device for capture of media content for a karacke-style presentation of
synchronized lyric, pilch and audio tracks; capturing at least one audio segment using the
portable computing device on a multi-touch sensitive display thereof, the portable computing
device configured with user interface components executable to provide (i) start/stop control
of the media segment capture and (ii) a scrubbing interaction for temporal position control
within a performance timeline; entering one or more segments of the lyrics and aligning the
entered lyric segments 10 the performance timeline in response to first user gesture controls
on the multi-touch sensitive display,; responsive 1o a second user gesture control on the
muiti-touch sensitive display moving forward or backward through a visually synchronized
presentation, on the multi-touch sensitive display, of the performance timeline; and after the
moving, capturing at least one audio segment and pitch delecting the captured audio

saegment o produce at least a portion of the pilch track.

In some cases or embodiments, the capture of at least one audio segment is freestyle,
without roll of the lyrics or piich tracks. In some cases or embodiments, the captured

freestyle audio segment includes performance synchronized video. In some cases or
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embodiments, the captured freestyle audio segment inciudes either or both of. insirumental

backing audio; and vocal audic.

in some embodiments, the method further includes, responsive to a third user gesturs
control on the multi-touch sensitive display, moving forward or backward through a visually
synchronized presentation, on the multi-touch sensitive display, of the performance timeline;
and after the moving, designating a subset of the lyrics to first vocal part. In some
embodiments, the method further includes posting the performance timeline as a
collaboration request for capiure and addition of vocal audio content by one or more

vocalists at remote portable computing devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention(s) are illustrated by way of examples and not limitation with reference
to the accompanying figures, in which like references generally indicate similar elements or

features.

FiG. 1 depicts information flows amongst illusirative mobile phone-type portable computing
devices employed for non-linear audiovisual caplure and/or edit in preparation of a group

audiovisual performance in accordance with some embodiments of the present invention{s).

FIG. 2 depicts in somewhat greater detall an exemplary user interface with visually
synchronized presentation of lyrics, pitch cues and a scrubber in conneclion with a vocal

capture session on portable computing device.

FIG. 3 illustrates an exemplary user interface in connection with a vocal capture scrolling
hehavior wherein a current point in the presentations of lyrics and the performance timeline
moves forward or backward in correspondence with gesiures by a user on a touchscreen of

the portable computing device.
FIG. 4 illustrates an exemplary user interface in connection with a pause in vocal capture.

FIG. 5 illustrates ancther exemplary user interface with a scrubber to move forward or
backward in correspondence with gestures by a user on a touchscreen of portable

computing device.

FIG. 6 illustrates g time-indexed traversal mechanism in accordance with some

embodiments of the present inventions.



10

15

20

25

WO 2020/006556 PCT/US2019/040113
-1 -

FIG. 7 illustrates some illusirative variations on the scrubbing mechanism(s) introduced with

reference {0 some of the preceding drawings.

FIG. 8 iilustrates use of a captured vocal performance as an audio seed, to which a user
adds video, and finally updates a performance timeline to add or change a flow or a vocal

part selection.

FIG. 9 depicts an illustrative sequence that includes an additional mulli user collaboration

aspect.

FIG. 10 depicts an illustrative sequence with mulli-user collaboration involving video created

or captured by a user as an initial seed performance.

FIG. 11 depicts exemplary special invite options including user designation of a particular

vocal part for which a joiner is guided {0 sing or provide audic.

FIG. 12 depicts freestyle creation of an arrangement in accordance with some embodiments

of the present invention(s).

FIG. 13 illustrates a short seed collaboration flow in accordance with some embodiments of

the present invention{s).

FiGs. 14 and 15 illustrate exemplary techniques for capture, coordination and/or mixdng of

audiovisual content.

FIG. 18 lliustrates features of a mobile phone fype device that may serve as a platform for
execution of software implementations in accordance with some embodiments of the present

invention(s).

FIG. 17 illustrates a system in which devices and related service platforms may operate in

accordance with some embodiments of the present invention(s).

Skilled artisans will appreciate that elements or features in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn (o scale. For example, the
dimensions or prominence of some of the illustraied elements or fealures may be
exaggerated relative 1o other elementis or features in an effort to improve understanding of

embodiments of the present invention.
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MODES FOR CARRYING QUT THE INVENTION(S)

Technigues have been developed to facilitate the capture, pitch correction, compositing,
encoding and rendering of audiovisual performances. Vocal audio together with
performance synchronized video may be caplured and coordinated with audiovisual
contributions of other users o form multi-performer, dust-stvle or glee club-stvle audiovisual
performances. Nonlinear capilure and/or edit of individual segments or portions of a
performance fimeling ailows freeform collaboration of muliipie contributors, typically with
independent and geographically-distributed audio and/or video capture. In some cases,
audic and video may be separately caplured and associated after caplure. In some cases,
the performances of individual users (audio, video or, in some cases, audio together with
performance synchronized video) are captured on mobile devices, television-type display
and/or set-top box equipment in the context of karacke-style presentations of lyrics in
correspondence with audible renderings of a backing track or vocal performance. Captured
audio, video or audiovisual content of one contributor may serve as a seed for a group

performance.

Karacke-Style Vocal Performance Capture

FiG. 1 depicts information flows amongst illustrative mobile phone-type portable computing
devices (101A, 1018B) and a content server 110 in accordance with some emboediments of
the present invention{s). in the illusirated flows, lyrics 102, pitch cues 105 and a backing
track 107 are supplied to one or more of the portable computing devices (101A, 101B) to
facilitate vocal (and in some cases, audiovisual) capiure. User interfaces of the respeciive
devices provide a scrubber (1034, 1038), whereby a given user-vocalist is able {0 move
forward and backward through temporally synchronized content {&.g., audic, lyrics, pitch
cues, efc.} using gesture conirol on a touchscreen. In some cases, scrubber control also

allows forward and backward movement through performance-synchronized video.

Although embodiments of the present invention are not limited therelo, pitch-correctad,
karacke-siyle, vocal capture using mobile phone-type provides a useful descriptive context.
For example, in some embodiments consistent with that illustrated in FIG. 1, an iPhone™
handheld available from Apple Inc. (or more generally, a portable computing device 1814,
101B) hosis software that executes in coordination with a content server 110 to provide
vocal capture, often with continuous real-time, score-coded pitch correction and/or
harmonization of the captured vocals. Performance synchronized (or performance-

synchronizable) video may be captured using a camera provided using an on-board camera.
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in some embodiments, audio, video and/or audiovisual content may be captured using, or in
connection with, a camera or cameras configured with a television (or other audiovisual
gquipment) or connected set-top box equipment {not specifically shown in FIG. 1). In some
embodiments, traditional desk/laptop computers may be appropriately configured and host

an application or web appiication to support some of the funclions described herein.

Capture of a two-part performance is illustrated (e.¢., as a duet in which audiovisual content
1084 and 1068 is separately captured from individual vocalisis), however, persons of skill in
the art having benefit of the present disclosure will appreciate that techniques of the present
invention may also be employad in solo and in larger multipart performances. In general,
audiovisual content may be posted, streamed, or may initiate or be captured in response o &
collaboration request. In the illusirated embodiment, content selection, group performances
and dissemination of captured audiovisual performances are all coordinated via content
sarver 118, A content selection and performance accoretion module 112 of content server
110 performs audio mixing and video stitching in the illustrated design, while audiovisual
render / stream control module 113 supplies group audiovisual performance mix 11ftoc a
downstream audience. In other embodiments, peer-to-peer communications may be

employed for at least some of the illustrated flows.

In some cases, a wireless local area network may support communications between a
portable computing device 1014 instance, audiovisual and/or set-top box equipment, and a
wide-area network gateway (not specifically shown} that, in turn, communicates with a
remote device 101B and/or content server 118, Although FIG. 1 depicts a configuration in
which content server 110 plays an intermediating role between portable computing

devices 1014 and 1018, persons of skill in the art having benefit of the present disclosure
will appreciate that peer-to-peer or host-to-guest communication between portable
computing devices 101A and 1018 may aiso, or aliernatively, be supported. Persons of skill
in the art will recognize that any of a variety of data communications facilities, including
802.11 Wi-Fi, Bluetooth™ 4G-LTE, 5G, or other communications, wireless, wired data
networks, and/or wired or wireless audiovisual interconnacts may be emploved, individually
or in combination, to facilitate communications and/or audiovisual rendering described

herein.

As is typical of karacke-style applications {such as the Smule app available from Smule,
inc.), a backing track of instrumentals and/or vocals can be audibly rendered for a

user/vocalist to sing against. In such cases, yrics may be displayed (1024, 1828) in
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correspondence with local audible rendering to facilitate a karacke-sivle vocal performance
by a given user. Note that, in general, individual users may perform the same or different
parts in a group performance and that audic or audiovisual captures need not be, and
typically are noi, simultanesus. in some embodiments, audio or audiovisual capture of
performer contributions may be independent and asynchronous, often spanning time zones
and continents. However, in some embodiments, live sireaming technigues may be
employed. In the illustrated configuration of FIG. 1, lyrics, timing information, pitch and
harmony cues, backing tracks (e.g., instrumentals/vocals), performance coordinated video,
etc. may ali be sourced from a network-connected content server 118. In some cases or
situations, backing audio and/or videc may be rendered from a madia store such as a music

library that is resident or accessible from the handheld, set-lop box, content server, etc.

User vocal or audicvisual content 1064, 1068 is captured at respective devices 1014, 1018,
opticnally pitch-corrected continuously and in real-time {gither at the handheld or using
computational facilities of audiovisual display and/or set-top box equipment not specifically
shown) and audibly rendered to provide the user with an improved tonal guality rendition of
his/her own vocal performance. Pitch correction is typically based on score-coded note sets
or cues (8.¢., pitch and harmony cues 105), which provide continuous piich-correction
algorithms with performance synchronized sequences of target notes in a current key or
scale. In addition to performance synchronized melody {argets, score-coded harmony noie
saquences (or sets) provide pitch-shifting algorithms with additional targets (fypically coded
as offsets relative 10 a lead melody note track and typically scored only for selectad portions
thereof) for pitch-shifting to harmony versions of the user's own captured vocals. In some
embodiments, note/pitch targets and score-coded timing information may be used to

evaluate vocal performance quality.

Lyrics 102, melody and harmony frack note seis 105 and relaied timing and control
information may be encapsulated in an appropriate container or obiect (e.¢., in a Musical
instrument Digital Interface, MIDI, or Java Script Object Notation, json, type format) for
supply together with the backing frack 107. Using such information, portable computing
devices 101A, 1018 may display iyrics (1024, 1028) and even visual cues (1054, 105B)
related to target notes, harmonies and currently detected vocal pifch in correspondence with
an audible performance of the backing track{s) s0 as to facililate a karaoke-siyle vocal
performance by a user. Thus, if an aspiring vocalist selects “When | Was Your Man” as
popuiarized by Bruno Mars, your man.json and your man.mda may be downloaded

from the content server (if not already available or cached based on prior download) and, in
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tumn, used to provide background music, synchronized ivrics and, in some situations or
embodiments, score-coded note tracks for continuous, real-time pitch-correction while the
user sings. Optionally, at least for certain embodiments or genres, harmony note tracks may

be score coded for harmony shifis (o captured vocals.

Typically, a captured pitch-corrected (possibly harmonized) vocal performance together with
performance synchronized video is saved locally, on the handheld device or set-top box, as
one or more audio or audiovisual files and is subsequently compressed and encoded for
uplcad (1084, 106B) to content server 110 as MPEG-4 container files. While MPEG-4 is an
exemplary standard for the coded representation and transmission of digital multimedia
content for the Internet, mobile networks and advanced broadcast applications, other
suitable codecs, compression technigues, coding formats and/or containers may be
employed, if desired. Depending on the implementation, encodings of dry vocal and/or
pitch-corrected vocals may be uploaded (1064, 108B) {0 content server 110, In general,
such vocals (encoded, e.g., in an MPEG-4 container or otherwise) whether already pitch-
corrected or pitch-correcied at conient server 110 can then be mixed, e.q., with backing
audic and other captured (and possibly pitch shifted) vocal performances, 1o produce files or
streams of qualily or coding characteristics selected accord with capabilities or limitations a
particular target or network. In some embodiments, audio processing and mixing and/or
video synchronization and stifching o provide a composite, multi-performer, audiovisual

work may be performed at a server or service platform such as content server 110

Non-Linear Segment Capture and/or Edit

FIG. 2 depicts in somewhat greater detail an exemplary user interface presentation of lyrics
1024, pitch cues 1054 and a scrubber 103A in conneclion with a vocal caplure session on
portable computing device 101A {(recall FIG. 1). A current vocal capture point is notated
(2814, 2818, 2810) in multiple frames of reference (8.¢., in lyrics 1024, in pitch cuss 1054
and in the audio envelope depiction of a performance timeline in scrubber 1034}, Anyof a
variety of notation techniques or symbology may be employed. In general, particular forms
of user interface notation and symbology are maiters of design choice, but may include color
cues (such as for word, iine or syllable position 2818 in lyrics 1024), veriical or horizontal
bar markers (see notations 2814, 281C in pitch cue 1054 and scrubber 1034 portions of the

FIG. 2 user interface presentation), or otherwise.

As will be understood with reference to subseguent drawings and description, the exemplary

user interface presentation of FIG. 2 (and variations thereon) provides a mechanism
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whereby the user may move forward or backward in a performance timeline based on on-
screen gesture control. By manipulating a current position 281C forward or backward in
serubber 1034, vocal caplure point is correspondingly moved forward or backward in the
performance timeline. Correspondingly, lyrics 102A and pitch cues 108A advance or rewind
in a visually synchronized manner. Likewise, position in backing tracks and/or captured
audio, video or audiovisual content is advanced or rewound. In this way, an on-screen user
interface manipulation by the user of portable computing device 1014 moves forward or
hackward and facilitates non-linear traversal of the performance timeline. For example,
rather than starting vocal, video or audiovisual capture at the beginning of a performance
timeline or resuming at @ most recent stop or pause position, the user may move forward or
backward {0 an arbifrary point in the performance timeline. Re-recording, overdubbing,
and/or selectively capturing only particular sections or portions of a performance are all
facilitated by the provided non-linear access. in some embodimentis, non-linear access

allows audio and video to be captured in separale passes.

A current position 281C in scrubber 1834, which is visually presented as an audic envelope
of the performance timeline, is laterally-manipulable with lefiward (temporaily backward) and
rightward {temporally forward) swipe-type gestures on the touchscreen display of portable
computing device 101A. User interface gesture conventions are matters of design choice,
and other gestures may be employed to similar or compiementary effect, if desired. In some
embodiments, current position may also {or alternatively) be manipulated with gestures in
pitch track 108A or lyrics 102A panes of the display. In each case, presentations of the on-
screen elements {e.g., pitch track 1054 lyrics 102A, and audio envelope of the performance
fimeline) are visually synchronized such that forward or backward movement of one results
in corresponding forward or backward movement of the other(s). If and when capture is
started or restaried, each of the on-screen elements (e.g., pitch rack 1854 Iyrics 1024, and
audio envelope of the performance timeling) roll forward in temporal correspondence from g
coherent, visually synchronized starting point within the performance timeline. in
embodiments or display modes that provide for performance-synchronized video, video roll
or capture may opticnally be initiated at the visually synchronized starting point within the

performance timeline.

FIG. 3 illustrates another exemplary user interface mechanic in connection with a vocal
capture scrolling behavior wherein a current point (281B) in the presentations of lyrics 102A
and its corresponding point (281C) in the performance timaling moves forward or backward

in correspondence with gestures by a user on a touchscreen of portable computing device
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101A {recall FIG. 1). Although an expanded presentation of lyrics 102A is provided and
pitch cues are hidden in the illustrated embodiment, other embodiments may allocate screen
real estate differently. User interface gestures for forward and backward scrolling through
lyrics are expressed by the user-vocalist in connection with the on-screen presentation of
yrics using upward or downward movement on the touchscreen of portable computing
device 101A (recall FIG. 1). In some situations or embodiments, fine-grain (line-, word- or
syllable-level) movement through the lyrics with visually synchronized fraversal of other
displayed features (e.g., audio envelope of scrubber 103A) may be a preferred mechanism
for performance timeline traversal by a user vocalist during capture or recapture. As before,
the touchscreen gestures provide synchronized movement through lyrics 1024 and the
performance timeline. Additional or alternative gesture expressions may be employed in

some embodiments.

While exemplary user interface features emphasize lyrics and pifch cues, elements of
musical structure such as segments, group parts, part A/B in duet, elc. may also be used to
mark poinis in a performance timeline to which a current position may be advanced or
rewound. In some cases or embodiments, advance may be automaled or scripted. n some
cases, user interfaces may support a "seek” {0 next or previous point of musical struciure
significance, to a selecled segment or location, or to a pre-marked/labeled segment

boundary.

FIG. 4 illustrates similar user interface features in connection with a pause in vocal capture
wherein a curreni point (2818) in the presentations of lyrics 1024 and iis corresponding
point (281C) in the performance timeline moves forward or backward in correspondence with
gestures by a user on a touchscreen of portable computing device 1014 (recall FIG. 1). On
pause, an expanded presentation of the performance timeline is presented in scrubber
103A. As before, a curreni point in the presentations of ivrics 1024 and of timeline scrubber
1434 moves forward or backward in correspondence with upward or downward touchscreen
gestures by the user. Forward and backward movement through the features presented on
screen {e.g., lyrics 102A and performance timeline) is temporally synchronized. User
selections of lyrics may be emploved to designate a vocal portion for subsequent joins and

to seed media content (2.¢., audio and/or video) for a collaboration request.

FIG. § illustrates scrubbing using timeline scrubber 103A wherein a current point (281C) and
its corresponding points (2818, 281A) in the presentations of lyrics 1024 and pitch cuss

1054 move forward or backward in correspondence with gestures by a useron a
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touchscreen of portable computing device 101A (recall FIG. 1). The touchscreen gestures
provide synchronized movement through lyrics 1024, pitch cues 1054 and the performance
timeline. Additional or alternative gesture expressions may be employed in some

embodiments.

FIG. 6 illustrates time-indexed traversal of computer-readable encodings of pitch track 805
and hyrics track 602 data in connection with forward and backward user interface gestures
expressed by a user on a fouch screen dispiay of an illustrative audio signal envelope
computed from backing track and/or caplured vocals. In general, MIDI, json or other suitable
in-memory data representation formats may be employed for pitch, byrics, musical structure
and other information related to a given performance or musical arrangement. Persons of
skill in the art having benefit of the present disclosure will appreciate use of any of a variety
of data structure indexing techniques to facilitate visually synchronized presentation of 2
position in a performance timelineg, 2.¢., using scrubber 1834, lyrics 1024 and pilch cue

105A portions of a display.

FIG. 7 illustrates some illustrative varigtions on the scrubbing mechanism({s) infroduced with
reference to the preceding drawings. Specifically, in one illusirated variation, scrubbing is
alternatively (or additionally) supported based on side-to-side gestures in the pitch cue
presentation portion (1084) of the fouchscreen. As before, movement through lyrics (1024)
and traversal of an audio signal envelope presentation of the performance timeline (1034}
are visually synchronized with the pifch cue-based scrubbing. Vocal parts {e.q., lyrics 701.1,
702.2) for individual user vocalists may be notated in the performance timeline such as
through an alternate color of other on-screen symbology. Similar symbology may be
employed in pitch cue 1054 and timeline scrubber 1034 portions of the user interface to
identify dust (Part A, Part B) or group parts sung or to-be-sung by individual vocalists. In
some cases or embodiments, user interface facilities may be provided that advance/rewind
to, or select, points of musical structure significance along the performance fimeline.
Exampies include musical section boundaries, successive starts of a next Part A {or Part B}
saction in a duet, particular musical sections that have been assigned (o a user vocalist as
part of a collaboration request, etc. Upon Isading a musical arrangement, user interfaces
and scrubbing mechanisms in accordance with some smbodiments of the present inventions
allow users to advancefrewind to, or even select, an arbitrary or demarked point, section or
segment in the arrangement for vocal, video and/or audiovisual capture, re-capiure or
playback using performance timeline, lyrics or pitch portions of the visually synchronized

presentation.
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FIG. 8 illustrates use of a captured vocal performance as an audio seed, {o which a user
adds video, and finally updates a performance time to add or change a flow or a vocal part
selection. FIG. 9 depicts an illustrative sequence that includes an additional mult user
coliaboration aspect. For example, after a first user (user A} captures a vocal performance
as an audio seed, a second user (user B) joins user A’ performance and adds audio and/or
video media segments. In the llustrative sequence, user B also adds a vocal part
designation, such as by notating particular lyrics as part B of a dust. From there, multiple
potential joiners are invited (e.q., as part of an open call) to add additional media content o
user A’s initial audio seed with the added audio, video and in accordance with vocal part

designation by user B.

FiG. 10 depicts a similar sequence with multi-user collaboration, but in which video created
or captured by a first user (user A} is provided as an initial seed performance. A second
user {user B) joins user A’s video and adds an audio segment, here captured vocal audic.
User A, in turn, invites users {e.q., user B and others) to add additional audio, here main
audio {(melody) and two additional vocal harmony parts. The resuit is video with muitiple

audic layers added as a collaboration.

FiG. 11 depicts certain exemplary special invite options including user designation of a
particular vocal part for subsequent joins and user selection of lyrics to designate a vocal
portion for subseguent joins to seed media content (e.qg., audio and/or video). In each case,
the joiner is guided to sing, or more generally to provide audio for, the designated vocal

portion.

Freeform and coliaborative arrangement creation processes are also envisioned. For
example, as illustrated in FIG. 12, STEP 1, a user (user A) may perform and capture a
freestyle mode performance, e.g., acoustic audio with performance synchronized video of a
guitar performance. User A's initial freeform caplure provides an initial seed for further
collaboration. Next {in one illustrative flow), a user (e.g., user A or ancther user B) may
enter lyrics (STEP 2) to accompany the audiovisual performance. Timeline editing and
scrubbing facilities described herein can be particularly helpful in entering, manipulating and
aligning entered lyrics to desired points in the performance timeline. Next {(in the illustrated
flow), a user (user A, B or another user C) may assign (STEP 3) particular lyric portions {o
singers (e.g., part A vs. part B in duet). More generally, larger numbers of vocal parts may

be assigned in a group arrangement.
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An advanced feature of the freeform and collaborative arrangement creation process
flustrated in FIG. 12, STEP 4, for af least some embodiments, is provision of a pitch line
capture mechanism, whereby an audio track is caplured against a karacke-style roll of the
evolving performance timeline and used o compute a pilch track. In general, any of a
variety of pitch detection techniques may be applied to compute a piich track from captured
audic. Vocal audio and musical instrument audio (&.g., from a pianc} are both envisioned.
In each case, compute pitch tracks are added o the performance timeline. Note that the
user-generated arrangement need not be limited to lyrics and pitch lines. As an example
(see STEP 5+), the media segment capture and edit platform may be extended to allow a
user (user A, B, C or still another user D) to designate things like: song part ("Chorus”,
“Werse”, elc), harmony part, segment-based video or audio effects/filters, ete. Note also
that, while ordered flow of FIG. 12 is illustrative, other embodiments may vary ordering of
steps, omit steps or include additional steps appropriate to a particuiar freeform coliaboration

and particular audic or audiovisual work.

Short Seed and other Variations

Though much of the foregoing description demonstrates the flexibility of non-linear segment
capture and edit technigues in the context of full performance timelines, persons of skill in
the ari having benefit of the present disciosure will appreciaie that collaboration seeds may,
but nesd not, span a full audio (or audiovisual work). In some cases, a sead may be a full-
fength seed spanning much or all of a pre-existing audio (or audiovisual) work and mixing a
seeding user's caplured media content for at least some portions of the audio {or
audiovisual) work. In some cases, a short seed may be employed that spans less than all
{and in some cases, much less than all) of the audio {or audiovisual) work. For example {(as
Hiustrated in FIG. 13), a verse, chorus, refrain, hook or other limited "chunk” of an audio (or
audiovisual) work may constitute the seed for subsequent joins. Fre-marked portions (here
musical sections) of an audio or audiovisual work 1301 may be selected by the seeding
user. The resulting short seed 1311 constitutes the seed for multipie coliaboralions (here
collabs #1 and #2). Whatever its extent or scope, the seed or seed portion delimits the
collaboration request (or call) for others o join. Typically, a call invites other users o join the
full-length or short-form seed by singing along, singing a particular vocal part or musical
section, singing harmony or other duet part, rapping, talking, clapping, recording video,
adding a video clip from camera roll, etc. Invites 1321 and 1322 are illustrative in the short
seed exampie of FIG. 13. The resulling group performance, whether full-length or just a

chunk, may be posted, livestreamed, or otherwise disseminated (1341) in a social network.
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A seed or seed portion may be selected by the seeding user using scrubbing technigues that
allow forward and backward traversal of audiovisual content, optionally including pitch cues,
waveform- or envelope-type performance timelines, lyrics, video and/or other temporally-
synchronized content at record-lime, during edits, and/or in playback. in this way, recapture
of selected performance portions, coordination of group parts, and overdubbing may all be
facilitated. Direct scrolling to arbitrary points in the performance timeline, lyrics, pitch cues
and other temporally-synchronized content allows user to conveniently move through a
capture or audiovisual edit session. For selections or embodiments that involve short seeds,
scrubbing technigues may be empiloyed (o define stari and stop points that delimit a
particular seed portion or chunk. Likewise, in the case of full-length seeds, scrubbing
technigues may be employed o define start and stop peints that delimit portions of a

performance timeline {o which a joiner is invited 1o contribute.

In some cases, the user vecalist may be guided through the performance timeline, lyrics,
pitch cues and other temporally-synchronized content in correspondence with group part
information such as in a guided short-form capture for a duet. A scrubber allows user
vocalists to conveniently move forward and backward through the temporally-synchronized
comtent. In some cases, temporally synchronized video capture and/or playback is also
supported in connection with the scrubber. Note that while scrubbing may be provided for
synchronized traversal of muliiple media lines {e.g., backing audio, vocals, iyrics, pitch cue

and/or group part information), single-medium scrubbing is also envisioned.

Scrubbing techniques need not be employed in all cases or embodiments. Portions of a
performance limeline (ofien portions that correspond to musical sections} may be marked
and labelied for user selection. Marking/labeling may be based on human or aulomated
sources. For example, particular portions may be marked or [abelled by a user that originally
uploads a track or corresponding lyrics or by a media content curator. In a complementary
fashion or alternatively, particular portions may be marked or labelled by a machine learning
robot trained o identify section and boundaries {e.g., from an audio backing or vocal track,
lyrics or based on crowd-sourced data such as where user tend to sing the most or most
foudiy). These and other variations will be appreciated by persons of skill in the art having

benefit of the present disclosure.

Exemplary Audiovisual Processing Flows, Devices and Systems

FiGs. 14 and 15 illustrate exemplary techniques for capture, coordination and/or mixdng of

audiovisual content for geographically distributed performers. Specifically, FIG. 14 is a flow
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diagram iHustrating real-time continuous score-coded pifch-correction and harmony
generation for a captured vocal performance in accordance with some embodiments of the
present invention. In the ilustrated configuration, a user/vocalist sings along with a backing
frack, karaoke style. Vocals captured (251) from a microphone input 201 are continuously
pitch-corrected (252) and harmonized (255) in real-time for mix (283) with the backing track

which is audibly rendered at one or more acoustic transducers 202.

Both pitch correciion and added harmonies are chosen to correspond to a score 207, which
in the llustrated configuration, is wirelessly communicated (261) to the device(s) (a.g., from
content server 110 to handheld 101, recall FIG. 1, or set-top box equipment) on which vocal
capture and pitch-correction is to be performed, together with lyrics 208 and an audio
encoding of the backing track 208. In some embodiments of technigues described herein,
the note (in a current scale or key) that is closest {o that sounded by the user/vocalist is
determined based on score 207. While this closest note may typically be a main pitch
corresponding 1o the score-coded vocal melody, it need not be. Indeed, in some cases, the
user/vocalist may intend (o sing harmony and the sounded notes may more closely

approximate a harmony track.

in some embodiments, capture of vocal audio and performance synchronized video may be
performed using facilities of television-type display and/or set-top box equipment. However,
in other embodiments, a handheld device {8.¢., handheld device 381) may itself support
capture of both vocal audio and performance synchronized video. Thus, FIG. 15 illusirates
basic signal processing flows {(380) in accord with certain implemeniations suitable for a
mobile phone-type handheld device 301 to caplure vocal audio and performance
synchronized video, 1o generate pilch-corrected and optionally harmenized vocals for
audible rendering (locally and/or at a remole target device), and to communicate with a

cortent server or service platform 310.

Based on the description herein, persons of ordinary skill in the art will appreciate suitable
allocations of signal processing technigues (sampling, fillering, decimation, etc.) and data
representations to funclional blocks (e.g., decoder(s) 3582, digital-to-analog (D/A)
converter 381, capture 353, 353A and encoder 358) of a sofiware executable to provide
signal processing flows 350 illustrated in FIG. 15. Likewise, relative to FIG. 14, the signal
processing flows 250 and illustrative score coded note targets (including harmony note
targets), persons of ordinary skill in the art will appreciale suitable allocations of signal

processing technigues and data representations to functional blocks and signal processing
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constructs {(e.g., decoder(s) 258, capture 251, digital-to-analog (D/A) converter 256,
mixers 2583, 254, and encoder 287) implemented at least in part as software executable on a

handheld or other portable computing device.

As will be appreciated by persons of ordinary skill in the art, piich-detection and piich-
correction have a rich technological history in the music and voice coding arts. Indeed, a
wide variety of feature picking, time-domain and even frequency-domain techniques have
been emploved in the art and may be employed in some embodiments in accord with the
present invention. In some embodiments in accordance with the present inventions, pitch-
detection methods calculate an average magnitude difference funclion (AMDF) and exscute
logic fo pick a peak that corresponds to an estimate of the piich period. Building on such
estimates, pitch shift overlap add (PSOLA) technigues are used o facilitate resampling of &
waveform to produce a pitch-shiffed variant while reducing aperiodic effects of a splice.
implementations based on AMDF/FSOLA technigues are described in greater detail in
commonly-owned, U.S. Patent No. 8,983,829, entitled “COORDINATING AND MIXING
VOCALS CAPTURED FROM GEOGRAPHICALLY DISTRIBUTED PERFORMERS,” and

naming Cook, Lazier, Lieber, and Kirk as inventors.

FiG. 16 lliustrates features of a mobile device that may serve as a platform for execution of
software implementations in accordance with some embodiments of the present invention.
More specifically, FIG. 18 is a block diagram of a mobile device 400 that is generally
consistent with commercially-available versions of an iPhone™ mobile digital device.
Although embodiments of the present invention are certainly not limited to iPhone
deployments or applications (or even to iPhone-type davices), the iPhone device platform,
together with its rich complement of sensors, multimedia facilities, application programmer
interfaces and wireless application delivery model, provides a highly capable platform on
which to deploy cerfain implementations. Based on the description herein, persons of
ordinary skill in the art will appreciate a wide range of additional mobile device plaiforms that
may be suitable (now or hereafier) for a given implementation or deployment of the inventive

techniques described herein.

Summarizing briefly, mobile device 400 includes a display 402 that can be sensitive to haptic
and/or taclile contact with a user. Touch-sensitive display 402 can support multi~touch
features, processing multiple simultaneous touch points, including processing data related to
the pressure, degree and/or position of each touch point. Such processing facilitates

gestures and interactions with multiple fingers and other interactions. Of course, other
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touch-sensitive display technologies can also be used, e.g., a display in which contact is

made using a stylus or other pointing device.

Typically, mobile device 400 presenis a graphical user interface on the touch-sensitive
display 402, providing the user access o various system objects and for conveying
information. in some implementations, the graphical user interface can include one or more
display objects 404, 406. In the example shown, the display objects 404, 406, are graphic
representations of system objects. Exampies of system objects include device functions,
applications, windows, files, alerts, events, or other identifiable system obiects. In some
embodiments of the present invention, applications, when execuled, provide at least some of

the digital acoustic functionality described herein.

Typically, the mobile device 408 supports network connectivity including, for example, both
mobile radio and wireless internetworking functionality {o enable the user to travel with the
mobile device 400 and its associated network-enabled functions. In some cases, the mobile
device 400 can interact with other devices in the vicinity (e.q., via Wi-Fi, Bluetooth, stc.). For
example, mobile device 400 can be configured o interact with peers or a base station for
one or more devices. As such, mobile device 400 may grant or deny network access {o

other wireless devices.

Mobile device 400 includes a variety of input/output (I/O) devices, sensors and fransducers.
For example, a speaker 460 and a microphone 482 are typically included to facilitate audio,
such as the capiure of vocal performances and audible rendering of backing tracks and
mixed pitch-corrected vocal performances as described elsewhere herein. Insome
embodiments of the present invention, speaker 460 and microphone 862 may provide
appropriate transducers for techniques described herein. An external speaker port 464 can
be included to facilifate hands-free voice funclionalities, such as speaker phone functions.
An audio jack 466 can also be included for use of headphones and/or a microphone. In
some embodiments, an external speaker and/or microphone may be used as a transducer

for the technigues described herein.

Other sensors can also be used or provided. A proximity sensor 468 can be included to
facilitate the detection of user positioning of mobile device 408. In some implementations,
an ambient light sensor 470 can be utilized io facilitate adjusting brightness of the touch-
sensitive display 402, An accelerometer 472 can be ulilized 1o detect movement of mobile
device 400, as indicated by the directional arrow 474, Accordingly, display objects and/or

media can be presenied according {0 a detected orientation, e.g., portrait or landscape. in
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some implementations, mobile device 400 may include circuitry and sensors for supporting a
focation determining capability, such as that provided by the global positioning system (GP3)
or other positioning systems (8.g., systems using Wi-Fi access points, television signals,
celiular grids, Uniform Resource Locators (URLs)) o faciliiate geocodings described herein.
Mobile device 400 also includes a camera lens and imaging sensor 480. In some
implementations, instances of a camera lens and sensor 480 are located on front and back
surfaces of the mobile device 400. The cameras allow capture still images and/or video for

association with captured pitch-corrected vocals.

Mobile device 400 can also include one or more wireless communication subsystems, such
as an 802.11b/g/m/ac communication device, and/or a Bluetooth™ communication device
488. Other communication protocols can also be supported, including other 802.x
communication protocols (e.g., WiMax, Wi-Fi, 3G}, fourth or fifth generation protocols and
modulations (4G-LTE, 50), cede division multiple access (CDMA), global system for mobile
communications (GSM), Enhanced Data GSM Environment (EDGE), etc. A port device 490,
e.q., a Universal Serial Bus (USB) port, or a docking port, or some other wired port
connection, can be included and used o establish a wired connection to other computing
devices, such as other communication devices 4808, network access devices, a personal
computer, a printer, or other processing devices capable of receiving and/or transmitling
data. Port device 480 may also allow mobile device 4080 1o synchronize with a host device
using one or more protocols, such as, for example, the TCR/AR, HTTP, UDP and any other

Known protocol.

FIG. 17 lliustrates respective instances (801 and $20) of a portable computing device such
as mobile device 400 programmed with vocal audio and video capture code, user inferface
code, pitch correction code, an audio rendering pipeline and playback code in accord with
the functional descriptions herein. Device instance 501 is depicied operating in a vocal
audio and performance synchronized video capture mode, while device instance 520
operates in a presentation or playback mode for a mixed audiovisual performance. A
television-type display and/or sei-top box equipment 520A is likewise depicted operating in a
presentation or playback mode, although as described elsewhere herein, such equipment
may also operate as part of a vocal audic and performance synchronized video capture
facility. Each of the aforementioned devices communicale via wireless data transport and/or
intervening networks 504 with a server 512 or service platform that hosts storage and/or
functionality explained herein with regard to content server 118, 210. Caplured, pitch-

corrected vocal performances with performance synchronized video capture using
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techniques described herein may (optionaily) be streamed and audiovisually rendered at

faptop computer §11.

OTHER EMBODIMENTS

While the invention(s) is (are) described with reference to various embodiments, it wili be
undersiood that these embodiments are illusirative and that the scope of the invention(s) is
not limited to them. Many variations, modifications, additions, and improvements are
possible. For example, while pitch correction vocal performances captured in accord with a
Karacke-style interface have been described, other variations will be appreciated.
Furthermore, while certain illustrative signal processing technigues have been described in
the context of certain illustrative applications, persons of ordinary skill in the art will
recognize that it is straightforward o modify the described techniques {0 accommodate other

suitable signal processing techniques and effects.

Embodiments in accordance with the present invention may take the form of, and/or be
provided as, a compuiter program product encoded in a machine-readable medium as
instruction segquences and other functional constructs of sofiware, which may in fur be
executed in a computational sysiem (such as a iPhone handheld, mobile or portable
computing device, media application platform, sel-top box, or content server platform) {o
perform methods described herein. In general, a machine readable medium can include
tangible articles that encode information in a form {e.g., as applications, source or object
code, functionally descriptive information, etc.) readable by a machine {e.¢., a compuier,
computational faciliies of a mobile or portable computing device, media device or streamer,
gic.) as well as non-transitory storage incident to fransmission of the information. A
machine-readable medium may include, but need not be limited to, magnetic storage
medium (e.g., disks and/or tape storage); optical storage medium {e.g., CD-ROM, DVD,
etc.); magneto-oplical storage medium; read only memory {ROM); random access memory
(RAM); erasable programmable memory (2.g., EFROM and EEPROM); flash memory; or
other types of medium suitable for storing electronic instructions, operation sequences,

functionaily descriptive information encodings, etc.

in general, plural instances may be provided for components, operations or structures
described herein as a single instance. Boundaries between various componentis, operations
and data stores are somewhat arbitrary, and particular operations are illusirated in the
context of specific illustrative configurations. Cther allocations of funclionality are envisioned

and may fall within the scope of the invention(s). In general, structures and functionality
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presenied as separate components in the exemplary configurations may be implemented as
a combined structure or component. Similarly, structures and functionality presented as a
single component may be implemented as separate components. These and cther

variations, modifications, additions, and improvemenis may fail within the scope of the

invention(s).
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WHAT IS CLAIMED [S:

1. A system comprising:

first and second media capture devices communicatively coupled via respective
network communication interfaces for multi-performer collaboration relative to
a baseline media encoding of an audio work;

the first media capture device providing a first user thereof with a user interface for
selecting a seed portion of the audio work and configured o capture at least
vocal audio of the first user performed against an audible rendering on the
first media capture device of at least a portion of the audio work; and

the second media capture device configured (i) 1o receive, via iis network
communications interface, an indication of the seed porlion selected by the
first user at the first media capture device and (i) to capture media content of
a second user performed against an audible rendering on the second media
capture device of the seed portion mixed with the captured vocal audio of the

first user.

2. The system of claim 1,

wherein the user interface of the first media capture device further allows the first
user {0 specify one or more types of media content to be captured from the
sacond user's performance against the audible rendering on the second
media capture device of the seed portion mixed with the captured vocal audio

of the first user.

3. The system of claim 2, wherein the specified one or more types of media content
to be captured are selected from a set that includes:

vocal audio, vocal harmony or a vocal duet part

rap, talk, clap or percussion; and

video.

4. Thesystemofclaimtor 2,
wherein the user interface of the first media capture device further aliows the first
user to post the seed portion {0 other geographically-distributed users,

including the second user, and media capture devices as a collaboration
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request for capture and addition of further vocal audio, video or performance

synchronized audiovisual content.

5. The system of claim 1, further comprising:

a service platform communicatively coupled to the first and second media caplure
devices, the service platform configured {o supply, for audible or audiovisual
rendering on at least a third communicatively coupled device, a media
encoding of a multi-performer coliaboration of at least the first and second
users based on the audio work but temporally limited o the seed portion

thersof selected by the first user.

8. The system of claim 1, 2 or 5, further comprising:
on the first media capture device, a media content scrubber by which the first user
notates start and stop points in a performance timeline to delimit and thereby

select the seed portion.

7. The system of claim 8, wherein the media content scrubber presents {o the first
user a temporally-synchronized representation of two or more of.

audio envelope for backing audic and/or vocals;

Iyrics;

one or more pitch tracks,; and

duet or other group part notations.

8. The system of claim 1, 2 or 5, further comprising:
on the first media capiure device, a user interface by which the first user sejects the

seed portion from amongst pre-marked or labeled portions of the audio work.

8. The system of claim 8, wherein the pre-marked or labeled portions of the audio
work are supplied by a service platform communicatively coupled o the first and second
media capture devices, the pre-marked or labeled portions having been marked or labelled
based on one or more of.

musical structure coded for the audio work;

a machine learning algorithm applied to backing audio, vocal audio or lyrics of or

corresponding to the audio work;

crowd-sourced data; and

data supplied by a user uploader of the audio work or by a third-party curator thereof.
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10. The system of claim 1, 2 0r 5,
wherein the baseline media encoding of the audio work further encodss

synchronized video content.

11. The system of claim 1, 2 or 5,
wherein the first media capture device is further configured to caplure performance

synchronized video content.

12. The system of claim 1, 2 0r 5,

wherein the first and second media capture device are mobiie phone-type portable
computing devices executing application software that, in al leastone
operating mode thereof, provide a karaoke-style presentation of a
performance timeline including lyrics on a multi-touch sensitive display thereof
in temporal correspondence with audible rendering of the audio work and that
captures the respective first or second user's vocal and/or performance
synchronized video via on-board audio and video interfaces the respective

mobile phone-type portable computing device.

13. A method comprising:

using a portable computing device for media segment capture in conneclion with
karacke-siyle presentation of a performance timeline on a multi-touch
sensitive display thereof, the performance timsline including lyric and pifch
tracks synchronized with an audio track;

responsive to gesture control on the multi-touch sensitive display, designating a
subset of the lyrics to a joiner; and

posting the performance timeline, with the lyrics subset designation, as a
collaboration regquest for capture and addition of further vocal audio content
by a joining remote user on a second, remole portable computing device that
is configured for further media segment capture in connection with the

performance timesline.

14. The method of claim 13,

wherein the portable computing device is configured with user interface components
executable {0 provide (i) start/stop conirol of the meadia segment capture and
{iiy & scrubbing interaction for temporal position control within the performance

timelins,



WO 2020/006556 PCT/US2019/040113
-39 -

15. The method of claim 14, further comprising:

adding at least one media segment to the performance timeline beginning at a
scrubbed-to first position in the performance timeline that is neither the
beginning thereof nor a most recent stop or pause position within the

5 performance timeline.

16. The method of claim 15, further comprising:
capiuring vocal audio at the portable computing device beginning at the scrubbed-to
first position in the performance timeline and in correspondence with the
karacke-style presentation of at least the synchronized lyric and pitch tracks
10 on the multi-touch sensitive display,

wherein the added at least one media segment includes the captured vocal audio.

17. The method of claim 15, whersin the added at least one media segment includes
one or morg of:
video or still images;

15 video captured at the portable computing device beginning at the scrubbed-to first
position in the performance timelineg and in correspondence with the karaoke-
style presentation of the lyric and pitch tracks on the mulli-touch sensitive
display and synchronized audible rendering of the audio track; and

performance synchronized audio and visual media content captured at the portable

20 computing device.

18. The method of claim 15 further comprising:
saving the performance timeline, including the added at least one media segmeni, {0

a network-coupled service platform.

19. The method of claim 15, further comprising:
25 retrieving a previocusiy saved version of the performance timeline from a neiwork-

coupled service platform.

20. The method of claim 13, 15 or 18,
wherein the posiing of the performance timeline for the joining remote useris via a

network-coupled service platform.
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21. The method of claim 13, 15 or 16,
wherein the lyrics subset designation is responsive o a first user gesture control on
the multi-touch sensitive display that selects a particular vocal part for the

joiner.

22. The method of claim 13, 15 or 16,
wherein the lyrics subset designation is responsive 1o a second user gesture control
on the multi-touch sensitive display that delimits the subset of the lyrics that

correspond to the joiner's further media segment.

23. A method comprising:

using a first portable computing device for media segment capture in connection with
karaoke-style presentation of a performance imeline on a multi-touch
sensitive display thereof, the performance timeline including lyric and pitch
tracks synchronized with an audio track,

wherein the performance timeline includes a subset of the iyrics designated by a prior
user on a second remote compuiing device, the lyric subset designation at
least partially parameterizing a collaboration request for capture and addition
of further vocal audio content by a performance timeline-joining user on the

first portable computing device.

24. The method of claim 23,

wherein the first portable computing device is configured with user interface
components executable to provide (i) start/stop control of the media segment
capture and (i) a scrubbing interaction for temporal position conirol within the

performance timeline.

25. The method of claim 24, further comprising:
capiuring at ieast one vocal audio media segment beginning at a scrubbed-to first
position in the performance timeline that is neither the beginning thereof nor a

most recent stop or pause position within the performance tfimeline.

26. The method of claim 23 or 25, further comprising:
updating the performance timeline to include the captured at least one vocal audio

media segment; and
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posting of the updated performance timeline via a network-coupled service platform

for a joining remote user.

27. The method of claim 23 or 25,

wherein the lyrics subset designation is selective for a particular vocal part.

28. The method of claim 23 or 25,
wherein the lyrics subset designation delimits a subset of the lyrics for the

performance fimeline-joining user’s further vocal audio content.

28. A method comprising:

using a portable computing device for capture of media content for a karaoke-style
presentation of synchronized iyric, pitch and audio tracks;

capturing at least one audio segment using the portable computing device on a multi-
touch sensitive display thereof, the poriable computing device configured with
user interface components executable to provide (i) star/stop control of the
media segment capture and (i) a scrubbing interaction for temporal position
control within a performance timeling;

entering one or moere segments of the lyrics and aligning the entered lyric segments
o the performance timeling in response o first user gesture controls on the
muiti-touch sensitive display;

responsive to a second user gesture control on the multi-touch sensitive display
moving forward or backward through a visually synchronized presentation, on
the multi-touch sensitive display, of the performance timeline; and

after the moving, capturing at least one audio segment and piich detecting the

capturad audio segmert to produce at least a portion of the pitch track.

30. The method of claim 29,
wherein the capilure of ai least one audio segment is freestyle, without roll of the

tyrics or piich tracks.

31. The method of claim 30,
wherein the capilured freestyle audio segment includes performance synchronized

video.
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32. The method of claim 30, wherein the captured freestyle audio segment includes
gither or both of:
instrumental backing audio; and

vocal audio.

5] 33. The method of any of claims 29-32, further comprising:
responsive 1o a third user gesture control on the multi-touch sensitive display moving
forward or backward through a visually synchronized preseniation, on the
muiti-touch sensitive display, of the performance timeline; and

after the moving, designating a subset of the lyrics to first vocal part.

10 34. The method of any of claims 29-32, further comprising:
posting the performance timeline as a coliaboration request for capture and addition
of vocal audio content by one or more vocalists at remote portable computing
devices.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2019/040113

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to patts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Group I, claims 1-12, directed to a system comprising: first and second media capture devices for multi-performer
collaboration.
Group I, claims 13-34, directed to a method comprising using a portable computing device for media segment capture in
connection with karaoke-style presentation.

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-12

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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International application No.
PCT/US2019/040113

A. CLASSIFICATION OF SUBJECT MATTER

G06Q 50/10(2012.01)i, GO6Q 50/30(2012.01)i, HO4N 21/81(2011.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G06Q 50/10; G10H 1/36; G11B 27/02; HO4L 12/28; HO4N 5/77, HO4N 5/775; GO6Q 50/30; HO4N 21/81

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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)
cKOMPASS(KIPO internal) & Keywords: media, collaboration, audio, capture, mix

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2016-0358595 A1 (SMULE, INC.) 08 December 2016 1-12
See paragraphs [0010], [0031], [0048], [0053]-[0054], [0061]-[0062], [0078],
claim 1 and figures 2, 9.

Y US 2012-0177337 A1 (SANNA LINDROOS et al.) 12 July 2012 1-12
See paragraphs [0021]1-[0022], [0029]1-[0030], claims 1, 4, 11-12 and
figures 3A-3B, 5B.

A US 9276761 B2 (CHARLES SCOIT et al.) 01 March 2016 1-12
See claims 1, 3, 8 and figures 1, 3, 6-7.

A KR 10-2014-0044003 A (SK PLANET CO., LTD.) 14 April 2014 1-12
See claims 1-4 and figures 1, 5.

A KR 10-2014-0131037 A (INCOREP CO., LTD. et al.) 12 November 2014 1-12
See claims 1-4, 6-7 and figures 1, 3.

|:| Further documents are listed in the continuation of Box C.

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

"D" document cited by the applicant in the international application

"E" eatlier 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)

"O" 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

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

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

'

myn

ngn

Date of the actual completion of the international search
06 December 2019 (06.12.2019)

Date of mailing of the international search report

06 December 2019 (06.12.2019)

Name and mailing address of the [SA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No, 182-42-481-8578

Authorized officer

JANG, Gijeong

Telephone No. +82-42-481-8364

Form PCT/ISA/210 (second sheet) (July 2019)
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Information on patent family members

International application No.

PCT/US2019/040113
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2016-0358595 Al 08/12/2016 AU 2010-332041 Al 19/07/2012
AU 2010-332041 B2 03/07/2014
AU 2011-240621 Al 01/11/2012
AU 2011-240621 B2 16/04/2015
AU 2015-100966 A4 03/09/2015
AU 2016-270352 Al 07/12/2017
CA 2786241 Al 23/06/2011
CA 2786241 C 12/06/2018
CA 2796241 Al 20/10/2011
CA 2963456 Al 21/04/2016
CA 2963456 C 16/04/2019
CN 108040497 A 15/05/2018
GB 2488957 A 12/09/2012
GB 2488957 B 31/05/2017
GB 2493470 A 06/02/2013
GB 2493470 B 07/06/2017
GB 2546686 A 26/07/2017
GB 2546686 B 11/10/2017
GB 2546687 A 26/07/2017
GB 2546687 B 07/03/2018
GB 2554322 A 28/03/2018
GB 2554322 A8 02/05/2018
JP 06371283 B2 08/08/2018
JP 06373397 B2 15/08/2018
JP 2015-534095 A 26/11/2015
KR 10-2015-0067139 A 17/06/2015
KR 10-2018-0027423 A 14/03/2018
US 10229662 B2 12/03/2019
US 10378683 B2 13/08/2019
US 10424283 B2 24/09/2019
US 2011-0144981 Al 16/06/2011
US 2011-0144982 Al 16/06/2011
US 2011-0144983 Al 16/06/2011
US 2011-0251840 Al 13/10/2011
US 2011-0251841 Al 13/10/2011
US 2011-0251842 Al 13/10/2011
US 2014-0039883 Al 06/02/2014
US 2015-0170636 Al 18/06/2015
US 2015-0255082 Al 10/09/2015
US 2016-0005416 Al 07/01/2016
US 2016-0057316 Al 25/02/2016
US 2016-0071503 Al 10/03/2016
US 2017-0123755 Al 04/05/2017
US 2017-0124999 Al 04/05/2017
US 2017-0301329 Al 19/10/2017
US 2017-0307114 Al 26/10/2017
US 2018-0151164 Al 31/05/2018
US 2018-0174596 Al 21/06/2018
US 2018-0182366 Al 28/06/2018

Form PCT/ISA/210 (patent family annex) (July 2019)
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International application No.

PCT/US2019/040113
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2018-0204584 Al 19/07/2018
US 2018-0262654 Al 13/09/2018
US 2018-0288467 Al 04/10/2018
US 2018-0350338 Al 06/12/2018
US 2018-0374462 Al 27/12/2018
US 8682653 B2 25/03/2014
US 8868411 B2 21/10/2014
US 8983829 B2 17/03/2015
US 8996364 B2 31/03/2015
US 9058797 B2 16/06/2015
US 9147385 B2 29/09/2015
US 9412390 B1 09/08/2016
US 9601127 B2 21/03/2017
US 9721579 B2 01/08/2017
US 9754571 B2 05/09/2017
US 9754572 B2 05/09/2017
US 9852742 B2 26/12/2017
US 9866731 B2 09/01/2018
US 9911403 B2 06/03/2018
WO 2011-075446 Al 23/06/2011
WO 2011-130325 Al 20/10/2011
WO 2014-025819 Al 13/02/2014
WO 2016-059719 Al 21/04/2016
WO 2016-070080 Al 06/05/2016
WO 2016-196987 Al 08/12/2016
WO 2017-075497 Al 04/05/2017
WO 2018-187360 A2 11/10/2018
WO 2018-187360 A3 15/11/2018
US 2012-0177337 Al 12/07/2012 US 10194115 B2 29/01/2019
US 2008-0145032 Al 19/06/2008
US 2015-0139616 Al 21/05/2015
US 2017-0251164 Al 31/08/2017
US 2019-0297299 Al 26/09/2019
US 8160421 B2 17/04/2012
US 8977102 B2 10/03/2015
US 9686502 B2 20/06/2017
US 9276761 B2 01/03/2016 US 2010-0226288 Al 09/09/2010
KR 10-2014-0044003 A 14/04/2014 None
KR 10-2014-0131037 A 12/11/2014 KR 10-1562041 Bl 23/10/2015
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