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DESCRIPTION

[0001] The present invention relates to a system and method for generating an audio output
file.

[0002] Digital audio workstations (DAVWS) have been developed to provide users with a
production environment in which an audio track may be composed, recorded, edited, mixed
and then synchronised with target image or video content, including films, television shows,
commercials, and/or a gaming applications.

[0003] Such DAWVs typically provide users with the required manipulation tools and a library of
pre-recorded audio content which users select, edit and combine as desired to ensure that an
audio track produced is aesthetically satisfactory and has the correct timings and length for
seamless synchronisation with the target image and video content.

[0004] However, the selection of the appropriate pre-recorded audio content for creating an
audio track for a film, a scene In a film, a television show, a commercial and/or a gaming
application I1s extremely time consuming, even for the most skilled audio editors, since it is very
unlikely that any single piece of pre-recorded audio content will have the appropriate timings
and marry aesthetically with the image content with which it i1s to be synchronised. Moreover,
the use and re-use of pre-recorded audio content in a DAW environment leaves open the
possibility that audio content produced may not be sufficiently unique.

[0005] It I1s a therefore an object of the present invention to provide a system and method for
generating an audio output file which goes at least some way toward overcoming the above
problems and/or which will provide the public and/or industry with a useful alternative.

[0006] From WO 97/21210 A1 a system is known for creating new musical compositions from
pre-composed tracks. Pre-composed accompaniment and solo tracks, adhering to different
styles and featuring different instruments, are stored in a database. A user can select a
combination of pre-composed tracks to create a composition.

[0007] From US 2010/257994 A1 a system Is known that automatically selects and
manipulates pre-recorded audio data from a library to produce an audio track synchronized to
a target video track.

[0008] EP 2073193 A1 discloses a system for generating a soundtrack where parts of the
video are associated with emotion tags. According to these tags, music pieces are selected
from a database. The classification of music pieces Is based on audio features such as time
signature, tempo, volume, length etc. and associated with an emotion class. When several
music pieces match the emotion criteria, a random pick i1s determined.

[0009] US 2010/250510 A1 discloses creating a multimedia work by automatically selecting
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clips from a database containing several clips of about 20 seconds or less In length. The clips
are automatically selected based on track screening criteria and inserted into the selected
track without user intervention.

[0010] Further aspects of the present invention will become apparent form the ensuing
description which is given by way of example only.

[0011] According to the Invention, there 1s provided a method and system for generating an
audio output file as defined in the appended claims.

[0012] The method comprises using one or more processors to perform steps of. receiving
audio tracks, each audio track created according to audio parameters;

separating each audio track Iinto at least one selectable audio block, each audio block
comprising audio content from a musical instrument involved in creating the audio track;

assigning a unique identifier to each audio block;
using the unique identifiers to select audio blocks, and

generating the audio output file by combining the selected audio blocks.

[0013] The present invention provides a method for generating an audio output file In a
computer implemented development environment. The invention creates from pre-existing or
pre-recorded audio tracks a library of audio content in the form of audio blocks. The stored
audio blocks each correspond to an instrument, such as a piano, a drum, a synthesiser and
the like, and are grouped for selection based on audio parameters of the audio tracks. The
audio parameters comprise one or more of. tempo, genre and harmonic map, and define a
music genre template map for an audio track.

[0014] The Invention implements a tagging or indexing mechanism to associate with each
audio block a unique identifier, and compares the unique identifiers for the selected audio
blocks with records of other previous combinations of unique identifiers in a storage device to
ensure that the combination i1s new so that a unique audio output file is generated.

[0015] The step of using the unique identifiers to select audio blocks comprises: selecting a
combination of audio blocks such that the unique identifiers for the combination of audio blocks
selected Is not located In a record of a storage device indicating that the combination iIs
allowable.

[0016] The step of using the unique identifiers to select audio blocks comprises: comparing the
unique identifiers of the selected audio blocks with records in a storage device, such that If a
record of a combination of the unique identifiers Is located then an audio output file iIs not
generated, and If a record of the combination of unique identifiers Is not located then the
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selected audio blocks are combined to generate an audio output file.

[0017] The method comprises the step of. storing a record of the combination of unique
iIdentifiers for the selected audio blocks of the audio file generated in the storage device.

[0018] Preferably, each audio block comprises audio content from a single musical instrument.

[0019] In another embodiment of the invention, the method comprises the step of. selecting
audio blocks with the same audio parameters for use in generating the audio output file, each
audio block having audio parameters according to the audio track from which the audio block is
separated. In this way, the audio blocks which are combined and used to create an audio file
have the same tempo and harmonic map, which ensures the harmonic integrity of the audio
file generated.

[0020] In another embodiment of the invention, the method comprises the step of: storing the
audio blocks In a storage device according to one of. the audio parameters of the audio block
and musical instrument.

[0021] In this arrangement, audio blocks separated from audio tracks having the same audio
parameters, and therefore have the same music genre template map, and which correspond
to the same musical instrument, will be stored together, such as in a folder, of the storage
device. Audio blocks separated from audio tracks having the same audio parameters, but
which correspond to different musical instruments, will be stored separately in the storage
device. Audio blocks separated from audio tracks having different audio parameters, and which
correspond to different musical instruments, will also be stored In separately in the storage
device.

[0022] In another embodiment of the invention, the method comprises the step of. selecting
audio blocks for the audio output file according to user preference data comprising one or
more of: music genre, music style and mood data.

[0023] Such music genre, music style and mood data defines user preference data which is
provided as input by a user to user interface means via a menu, such as a drop down menu,
an icon based menu or any other suitable means which provides users with the capabillity to
view and select from a plurality of options regarding music genre, style and/or mood data or
other user preference as required or as desired.

[0024] In another embodiment of the invention, the method comprises the step of. operating a
hold module to retain one or more audio blocks selected by the audio block selection means
and to Interchange at least one of the audio blocks selected by the audio block selection
means with a previously unselected audio block according to user preference data.

[0025] In another embodiment of the invention, the method comprises the step of. operating a
shuffle module to automatically remove from the audio output file generated one or more audio
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blocks selected by the audio block selection means and to incorporate into the audio output file
an audio block or audio blocks from the storage device having the same audio parameters as
the removed audio block or audio blocks.

[0026] In another embodiment of the invention, the method comprises the step of. operating
an audio editing and mixing module to modify, refine, adjust, vary and/or change audio
characteristics of the audio output file generated.

[0027] In another embodiment of the invention, the method comprises the step of. operating
an audio editing and mixing module to modify, refine, adjust, vary and/or change audio
characteristics of an audio block in the audio output file generated.

[0028] In another embodiment of the invention, the method comprises the step of: operating
an audio editing and mixing module to adjust the tempo and/or shift the harmonic map of an
audio track.

[0029] Such audio file editing means and mixing means provides a user with full creative
control over mix and other parameters to modify as desired the audio output file generated and
audio blocks used to form the audio output file.

[0030] In another embodiment of the invention, the method comprises the step of. importing
other instrument performances and/or voice from an external source for incorporation into the
audio output file.

[0031] In another embodiment of the invention, the method comprises the step of. operating
an audio synchronisation module to synchronise the audio output file with a video file, a still
Image file, and/or a text file.

[0032] The method further comprises the step of. storing each audio output file generated in a
storage device for retrieval as an audio track for the generation of additional audio output files
and the step of: linking a plurality of storage devices to provide an extended storage library of
audio tracks and audio output files for creating audio blocks.

[0033] In another embodiment of the invention, the method comprises transmitting the audio
output file generated to a computing device according to steps of:

separating the audio blocks of the audio output file into audio block segments, each audio
block segment having a time slot such that audio block segments from the same audio block
have a different time slot;

transmitting audio block segments having same time slot together such that audio block
segments having the same time slot are received at the computing device at substantially the
same time, and

combining at the computing device audio block segments having the same time slot to form at
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least a portion of the audio output file, and

combining the audio file portions to form the audio output file at the computing device.

[0034] According to the Invention, there Is provided a computer implemented system for
generating an audio output file, the system comprising one or more processors and memory
comprising program instructions executable by the one or more processors to provide:

means for recelving audio tracks, each audio track created according to audio parameters;

means for separating each audio track into at least one selectable audio block, each audio
block comprising audio content from a musical instrument involved In creating the audio track;

means for assigning a unique identifier to each audio block;
means for selecting audio blocks for the audio output file,
means for using the unique identifiers to select audio blocks, and

means for generating the audio output by combining the selected audio blocks.

[0035] The means for using the unique identiflers to select audio blocks 1s configured for
selecting a combination of audio blocks such that the unique identifiers for the combination of
audio blocks 1s not located Iin a record of a storage device Indicating that the combination Is

allowable.

[0036] The means for using the unique Iidentifiers to select audio blocks Is configured to
compare unique identifiers of a selection of audio blocks with records in a storage device, such
that if a record of a combination of the unique identifiers i1s located then an audio output file Is
not generated, and If a record of the combination of unique identifiers i1s not located then the
selected audio blocks are combined to generate an audio output file.

[0037] The system comprises means for recording the combination of unique identifiers for
audio blocks of the audio file generated in a storage device.

[0038] Preferably, each audio block comprises audio content from a single musical instrument.
Preferably, audio blocks with the same audio parameters are selected for use in generating the
audio output file, each audio block having audio parameters according to the audio track from
which the audio block is separated.

[0039] Preferably, the audio blocks are stored Iin a storage device according to one of. the
audio parameters of the audio block and musical instrument.
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[0040] Preferably, audio blocks for the audio output file are selected according to user
preference data comprising one or more of: music genre, music style and mood data.

[0041] In another embodiment of the invention, the system comprises a hold module to retain
one or more audio blocks selected by the audio block selection means and to interchange at
least one of the audio blocks selected by the audio block selection means with a previously
unselected audio block according to user preference data.

[0042] In another embodiment of the invention, the system comprises a shuffle module to
automatically remove from the audio output file generated one or more audio blocks selected
by the audio block selection means and to incorporate into the audio output file an audio block
or audio blocks from the storage device having the same audio parameters as the removed
audio block or audio blocks.

[0043] In another embodiment of the invention, the system comprises an audio and mixing
editing module operable to modify, refine, adjust, vary and/or change audio characteristics of
the audio output file generated.

[0044] Preferably, the audio editing and mixing module iIs operable to modify, refine, adjust,
vary and/or change audio characteristics of an audio block in an audio output file generated.

[0045] Preferably, the audio editing and mixing module Is operable to adjust the tempo and/or
shift the harmonic map of an audio track.

[0046] Such an audio output file editing and module enables a user to have full creative control
over mix and other parameters to modify as desired the audio output file generated.

[0047] In another embodiment of the invention, the system comprises means for importing
Instrument performances and/or voice from an external source for incorporation into the audio
output file.

[0048] In another embodiment of the Invention, the system comprises an audio
synchronisation module to synchronise the audio output file with a video file, a still image file,

and/or a text file.

[0049] The system further comprises means for storing each audio output file generated in a
storage device for retrieval as an audio track for the generation of additional audio output files
and means for linking a plurality of storage devices to provide an extended storage library of
audio tracks and audio output files for creating audio blocks.

[0050] In another embodiment of the invention, the system comprises:

means for separating the audio blocks of the audio output file into audio block segments, each
audio block segment having a time slot such that audio block segments from the same audio
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block each have a different time slot;

means for transmitting audio block segments having same time slot together such that audio
block segments having the same time slot are received at a computing device at substantially

the same time,

means for combining at the computing device audio block segments having the same time slot
to form at least a portion of the audio output file, and

means for combining the audio file portions to form the audio output file at the computing
device.

[0051] In a still further embodiment of the Invention, there Is provided a non-transitory
machine-readable medium comprising Instructions that, when executed by one or more
processors, cause the one or processors to perform the steps according to a method claim 1.

[0052] The invention will be more clearly understood from the following description of some
embodiments thereof, given by way of example only, with reference to the accompanying
drawings, In which:

Fig. 1 I1s a block diagram showing of a system for generating an audio output file according to
the Invention;

Fig. 2 1s a flow diagram showing the initial steps involved In creating audio blocks for use In a
method for generating an audio file according to the invention;

Fig. 3 I1s a flow diagram showing the further steps involved In creating audio blocks according
to the iInvention;

Fig. 4 I1s a stylised illustration showing a pre-recorded audio track separated by musical
Instrument according to the invention;

Fig. 5 I1s a block schematic showing an exemplary file arrangement in storage means for the
audio blocks according to the invention;

Fig. 6 I1s a flow diagram showing the steps performed in a method for generating an audio file
from audio blocks according to the invention;

Figs. 7 to 11 are schematics showing the steps performed In selecting audio blocks for
generating audio files according to the invention;

Figs. 12 to 15 are screenshots of a user interface means according to the invention;

Fig. 16 Is a block diagram showing the present invention integrated with a back-end accounting
application;

Fig. 17 Is a block diagram showing the present invention integrated with a computing software
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application for building a gaming application product;

Fig. 18 Is a block diagram showing the present invention integrated as a plug-in or add-on for a
digital audio workstation;

Fig. 19 Is a block diagram showing the present invention integrated with a social network site,

Figs. 20a to 20c are block schematics showing steps in a method of downloading an audio file
generated according to the invention.

[0053] Referring to the drawings, and initially to Figs. 1, there 1s shown a system, indicated
generally by the reference numeral 1, for generating an audio output file, which is understood
to be a file containing sequenced audio data which produces an audio output when processed
by audio player means. The audio file may be in an audio file format, including, but not Iimited
to, audio WAV format, MP3 format, advanced audio coding (AAC) format, Ogg format or in any
other format, analog, digital or otherwise, as required. The desired audio format may optionally
be specified by a user. The system 1 Is implemented by one or more computer processors 2
and memory 3 comprising computer software program instructions executable by the one or
more processors 2. The computer processors 2 may be provided by a computer server or
network of connected and/or distributed computers.

[0054] The program Instructions executable by the one or more processors provide means 4
for recelving audio tracks, in which each audio track is created according to audio parameters,
such as tempo, genre and harmonic map. The audio parameters for the audio tracks define a
music genre template map which may be distributed to individual human music composers
who may author musical or other sound works based on the music genre template map, which
form audio tracks for the system 1. Such audio tracks may be pre-recorded audio tracks, or be
dynamically imported from an external source.

[0055] Also shown In Fig. 1 are means 16 for separating each audio track into at least one
selectable audio block, each audio block comprising audio content from at least one musical
Instrument involved In creating the audio track, the means 16 further operable for assigning a
unique identifier to each audio block, and means 12 for selecting audio blocks for the audio
output file based on user preference data, such as music genre, style and/or mood data,
received via the user interface means 11 of the system 1. User interface means 11 may be
provided on user computing devices 20 executing application software enabling a user to

create audio output files according to the present invention, such user computing devices 20
coupled via a network to the system 1.

[0056] The system 1 further comprises means 14 for comparing the unique identifiers of the
selected audio blocks with records in a storage device 9, and means 3 for generating an audio
output file by combining the selected audio blocks If a record of the combination of unique
iIdentifiers is not located In the storage device 9. Also provided are means 50 for recording the
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combination of unique identifiers for audio blocks of the audio output file generated In the
storage device 9.

[0057] Also shown In Fig. 1 I1s a holding module 51 which is operable to retain one or more
audio blocks selected by the audio block selection means and to interchange at least one of
the audio blocks selected by the audio block selection means 12 with a previously unselected
audio block according to user preference data. A shuffle module 52 1s also provided to
automatically remove from the audio output file generated one or more audio blocks selected
by the audio block selection means 12 and to incorporate into the audio output file an audio
block or audio blocks from the storage device 9 having the same audio parameters as the
removed audio block or audio blocks.

[0058] The system 1 further comprises an audio mixing and editing module 53 which Is
operable to modify, refine, adjust, vary and/or change audio characteristics of the audio output
file generated, the audio characteristics of a specific audio block in an audio output file, and
also an audio track by adjusting the tempo and/or shifting the harmonic map of the audio track.
Also shown, are means 54 for importing instrument performances and/or voice from an
external source for incorporation into the audio output file.

[0059] An audio synchronisation module 55 1s operable to synchronise the audio output file
generated with a video file, a still image file, and/or a text file. Such synchronisation means 15
IS further operable to enable users to mark events in a film or video clip with the use of a time
ine and to then deliver musical stingers relative to the key of the audio file generated. For
example, a user may prepare one or more audio files for use as musical stinger or swell and
tag the audio file by a musical key, such as 'A' minor or any other key as desired. Then, when a
flm event needs audio content, for example, eighteen seconds Into the film, a marker iIs
created on the eighteen second point of the time line. The synchronisation means Is then
operable to analyse the harmonic map audio content of the film at eighteen seconds. Thus, for
example, If the synchronisation means detects that the audio content for the film is passing
through the 'A' minor key at this point of the time line it retrieves from the library of audio files
generated a stinger hit or swell relevant to the key of 'A" minor and places the stinger audio file
at the eighteen seconds point of the time line. The audio file may be dragged along the film
time line manually as required to make adjustments to its placement if necessary.

[0060] The storage means further comprises or i1s In the form of an audio storage library
operable to store for retrieval the generated audio files as pre-recorded audio tracks. Audio
editing means Is operable to enable stored pre-recorded audio track to be edited by tempo
adjustment and/or harmonic map shifting. The audio separating means iIs further operable for
separating retrieved pre-recorded audio tracks into audio blocks which are made available for
use In generating further audio files.

[0061] Such an arrangement provides back catalogs of audio files in the form of an interactive
music content library. This 1s made possible by composers applying a musical template to
existing musical tracks provided by previously generated audio files and adapting key
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Influences to each part, stem, or instrument performance of that audio file. The key influences
Include adjusting of the tempo of the music and the moving of the harmonic mapping of the
sald audio file to the harmonic map dictated by the templates provided. Furthermore, linking
music libraries enables content to be interactively adapted so that multiple new audio blocks
may be generated by joining and pooling the interactive content of those libraries to create one
mass universal pool of shared content.

[0062] Each audio output file generated is stored Iin the storage device 9 for retrieval as an
audio track for the generation of additional audio output files. A plurality of storage devices 9
may be linked to provide an extended storage library of audio tracks and audio output files for
creating audio blocks.

[0063] Once an audio output file has been generated, and/or a combined audio image
multimedia file resulting from synchronisation of the audio output file with a video file, a still
Image file, and/or a text file, it i1s then able to be transmitted or downloaded to a user
computing device 20 for subsequent editing and/or use. Such an audio output file and/or
combined audio image multimedia file may be transmitted as a single complete file.

[0064] In an alternative transmission process an audio output file may be transmitted as file
portions. To enable such a transmission process there is provided means 56 for separating the
audio blocks of the audio output file iInto audio block segments, each audio block segment
having a time slot such that audio block segments from the same audio block each have a
different time slot, means 57 for transmitting audio block segments having same time slot
together such that audio block segments having the same time slot are received at a
computing device 20 at substantially the same time, and means 58 for combining at the
computing device 20 audio block segments having the same time slot to form at least a portion
of the audio output file and then combining the audio file portions to form the audio output file
at the computing device 20.

[0065] Figs. 2 to 11 show the steps In a computer implemented method for generating an
audio output file according to the invention. It will be understood that Figs. 2 to 11 are provided
by way of example only to demonstrate the steps performed according to the present
Invention, and reference to the specific example in Fig. 2 to 11 should therefore in no way be
seen as limiting on the invention.

[0066] Shown In Fig. 2 are four music genre template maps 6, each corresponding to the
music genre fantasy. These four music genre template maps 6 are sent to human composers
or musicians who obey the audio parameters laid out by the template map and compose one
or more unique musical or sound compositions, which may be single or multiple instrument
performances, to thereby create pre-recorded audio tracks 5 sent to and received by receiving
means of the system 1. An audio track 5 Is thus an audio content file, which may be a music or

sound file In an appropriate format.

[0067] In the example shown, the music genre template map 6, identified as FANTASY GENRE
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MIDI FILE TEMPLATE MAP 4, has been sent to five composers /7. Each composer has

produced a pre-recorded audio track 5, referred to as a 750 GENERATION MUSIC CUE,
according to the audio parameters, which include, but are not Iimited to, tempo, genre and
harmonic map, In the music genre template map 6. The various other music genre template
maps 6, that is FANTASY GENRE MIDI FILE TEMPLATE MAPs 1 to 3, are also sent to the
same or other composers or musicians for the composition of further audio tracks.

[0068] As shown In Fig. 3, each audio track 5 Is separated into one or more audio blocks 8,
each audio block corresponding to a musical instrument involved In creating the pre-recorded
audio track 5.

[0069] Fig. 4 shows a pre-recorded audio track 5 separated by musical instrument
performance. In the instance shown, audio track 5 Is separated into six audio blocks 8a to 8f,
the audio block 8a being the piano part of the audio track 5, audio block 8b the drums part of
the audio track 5, 8c the guitar part of the audio track 5, 8d the accordion part of the audio
track 5, 8e the trumpet part of the audio track 5 and 8f the violin part of the audio track 5. The
combination of individual audio blocks 8 therefore make up an audio track 5 for the system 1,
and no two audio tracks 5 will have the same audio blocks 8 as they will have been uniquely
composed and recorded for transmission to the system 1 Iin an audio file format by different
composers or musicians.

[0070] The audio blocks 8 are stored in a storage means 9 of the system 1. The storage
means 9 may be a local storage device, or a remote storage device, such as "cloud” based
storage memory and access system. Fig. 5 Is an exemplary file arrangement in storage means
O for the audio blocks 8, which In the instance shown, are stored according to the audio
parameters and by musical instrument corresponding to the audio block 8. Fig. 5 shows a file
arrangement in the form of folder 9a of the storage means 9 containing all the audio blocks 8
corresponding to a single template map. In single template map folder 9a the audio blocks 8
are further categorised by specific instrument. For example, folder 9a contains all audio blocks
8 for a specific music genre template map 6, such as FANTASY GENRE MIDI FILE TEMPLATE
MAP 4, and within folder 9a Is a folder 10a of all drum parts from all pre-recorded audio tracks
5 which belong to FANTASY GENRE MIDI FILE TEMPLATE MAP 4. The audio blocks 8 In the
folder 9a will thus be interchangeable and compatible without limitation since they are derived
from the same template map and thus have the same audio parameters. As audio blocks 8
may be added to folder 9a by receiving a further pre-recorded audio track 5 from a composer
or musician based on the FANTASY GENRE MIDI FILE TEMPLATE MAP 4, there iIs no limit to
the number of audio blocks 8 which may be stored in the folder 9a.

[0071] The system 1 further comprises audio block tagging means 14 for assigning to each
audio block 8 a unique identifier. For example, an audio block 8 derived from folder 9a and iIn
the drums folder 10a may be assigned a unique identifler based on combinations of tags
according to a template map identifier, the unique identifier based on the instrument part for
the audio block, an identifier based on a number for the pre-recorded audio track, and an
iIdentifier for the composer or musician. Thus, for example, an audio block 8 in the drums folder
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10a of Fig. 5 may be assigned a unique identifier: FT4-D431-JS, which identifies the template
map FANTASY GENRE MIDI FILE TEMPLATE MAP 4, as "FT4", the instrument part drums, as
"D", the pre-recorded audio track received as track number "431", and the composer as John
smith "JS". Further examples of unique identifiers are also shown in Fig. 11, although it will be
understood that any suitable tags may be used to uniquely identify each audio block 8 stored.

[0072] The system 1 further comprises an interactive user interface means 11 enabling users
to interact with the system 1 via a computing device 20 to generate an audio output file. As
shown In Figs. 6 and 7 Initially, a user inputs user preference data to the user interface means
11 via menus 21, 22, which provides users with the capability to view and select from a plurality
of options, such as music genre, style and/or mood data and/or other user preference as
required or as desired.

[0073] As shown In Fig 6, and by way of example, the user 20 has selected, at step 23, the
music genre "fantasy”, and at step 24, the mood words "mid tempo”, "uplifting”, "magical”,
"heroic” and "airy”. Based on the user input an audio block selection means 12 (shown In Fig.
1) Is operable, at step 25, to parse all templates for the selected genre, and select, at step 26,

the most suitable genre for the user based on further refinement according to the mood word
iInput, which in the instance shown is the FANTASY 4 TEMPLATE.

[0074] At step 27, a selection of audio blocks 8 from the folder 9a in the storage means 9
corresponding to the FANTASY 4 TEMPLATE Is made by the audio block selection means 12,
the selection being made according to the user preference data, such as music genre, style
and/or mood data, received via the user interface means of the system 1. By selecting audio
blocks 8 from the same folder 9a the audio block selection means selects audio blocks 5 with
the same audio parameters for generating the audio file at step 28. In this way, the audio
blocks 8 which are combined and used to create an audio file have the same tempo and
harmonic map, which ensures the harmonic integrity of the audio file generated.

[0075] The unique identifiers of the selected audio blocks 8 are compared with records In a
storage device of unique identifiers for previously generated audio output files, such that if a
record of a combination of the unique identifiers Is located then an audio output file I1s not
generated, and If a record of the combination of unique identifiers Is not located then the
selected audio blocks are combined to generate an audio output file. In this way the system 1
prevents the use of the same combination of audio blocks Iin the generation of audio output to
ensure that the audio output files generated a sufficiently unique.

[0076] The operation of the audio block selection means 12 will be shown by way of example
and with reference to Figs. 7 to 11, which are schematics showing the steps performed by the

system 1 for selecting a unique arrangement of audio blocks 8 for generating audio files
according to the invention.

[0077] In the Instance shown In Fig. 7, the user has selected the genre "Country” via the user
Interface and through refinement based on mood words a suitable country "Template 2" has
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been selected as being the best selection for the user. Shown In Figs. 8 to 10 are the
Instrument folders 30 for "Template 2" and in each folder are audio blocks 8, each audio block
8 being referred to as a stem.

[0078] As shown In Fig. 8, the audio block selection means 12 has selected audio block "Stem
207" from the "Piano folder”, and this selection is shown In Fig. 11 In the column indicated by
the reference numeral 40 as having the unique identifier "CT2-P207-DW'. The audio block
selection means 12 has also selected "Stem 211" from the "Acoustic Guitar” folder, and this
selection Is shown In Fig. 11 at column 40 as having the unique identifier "CT2-AG211-BK", and
so on. The audio blocks 8 at column 40 are combined to generate an audio file, which In the
present instance I1s shown at column 40 as being entitled "Crazy Horse".

[0079] Figs. 9 and 10 show selections of audio blocks 8, also from instrument folders 30 for
the same "Template 2" for new audio files entitled "Rodeo BIll" at column 41, and "Yellow
Texas" as column 42. Notable 1s that the audio blocks 8 selected for each new audio file 41, 42
comprise a unique combination of audio blocks 8, which Is indicted by the original combination
of unique identifiers in each of columns 40, 41, 42. It is further notable that the same audio
blocks 8 may be used In different audio files, but the full combination of audio blocks for each
audio file 40, 41, 42 is unique. For example, the audio block "CT2-B202-FJ" is used for both
audio files 40, 42 although the full combination of audio blocks, as shown by the unique
iIdentifiers for each column is different. The same audio blocks 8 may thus be used in many
different audio files, but it 1s the aggregation of the audio blocks 8 in an audio file that renders
the audio file generated unique.

[0080] The audio block selection means 12 Is also operable to interchange at least one
selected audio block 8 with a previously unselected audio block 8 according to further user
preference data received via the user interface means 11 of the system 1. The audio block
selection means 12 comprises a hold function operable to enable a user to retain one or more
audio blocks 8 selected by the audio block selection means 12. A shuffle function 1s also
provided to enable a user to remove one or more audio blocks 8 selected by the audio block
selection means 12, and select an alternative audio block 8 of the same audio parameters
from the storage means 9. Thus If the user is unsatisfied with an audio file generated he or she
simply asks for a regeneration. The system 1 shuffles the content within each instrument folder
10 within the associated single template map folder 9a and the audio block selection means 12
deals a new hand of audio blocks 8 forming another unique audio file. In addition the user may
choose to hold certain performance audio blocks 8, such as piano or guitar and replace the
remaining audio blocks 8 until a desired musical cue emerges from the collective single
template map folder 9a.

[0081] Fig. 12 Is screenshot of a user Interface means 11 which provides an Interactive
graphical display via which a user may operate a holding module 51 to hold certain audio
blocks 8 while discarding other audio blocks 8 from the audio output file, and optionally
exchange other audio blocks 8 through the use of a shuffle module 52 for alternative or more
suitable audio block selections.
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[0082] In providing alternative audio block selection options to a user the system 1 i1s operable
to ensure that the combination of audio blocks 8 In a resulting audio output file I1s unique by
ensuring that the combination of unique identifiers for the audio blocks 1s not in a record of the
storage device 9.

[0083] The system 1 further provides audio file recording means, editing means and mixing
means enabling a user full creative control over mix and other parameters to modify as desired
the audio file generated by the audio file generation means. Users may also import other
Instrument performances and/or voice from an external source and incorporate them into the
audio file using the audio file recording means, editing means and mixing means, which are
operable by the user interface means 11.

[0084] The system 1 Is further operable to enable an audio output file generated to be made
avallable for downloading to a computing device.

[0085] Figs. 20a to 20c show an exemplary download process according to the invention,
which comprises steps of: dividing the audio blocks 8 combined to form the audio file 40 into
audio segments, shown as audio segments p0 to pn, vO to vn, and b0 to bn. Each audio
segment p0 to pn, vO to vn, and b0 to bn Is assigned a time slot, optionally according to the
sequence location of the audio segment in the audio block 8. In the instance shown, each
audio segment has a duration of two seconds, although it will be understood that the time slot
duration for an audio segment may be configured as required.

[0086] Audio segments p0 to pn, vO to vn, and b0 to bn are then transmitted such that audio
segments from different audio blocks having the same time slot are received at a receiving
computing device 20 at substantially the same time. Thus, as shown In Fig. 20c, and by way of
example, audio segments p0, vO and b0 will be transmitted at the same time, indicated as T0,
and then at a subsequent time, indicated as T1, audio segments p1, vl and b1 will then be
transmitted together and so on.

[0087] At the receilving computing device 20 audio segments from the same time slot are then
combined to form portions 40a to 40n of the audio file 40. The audio file portions 40a to 40n
are then combined to reform the original audio file 40 at the computing device. Audio segments
derived from the same time slot may also be shifted to a different time slot as desired.

[0088] The present invention thus also provides a protocol that interleaves audio segments
specified by a common identifier provided as a time slot and enables them to be transmitted
over a single data connection of undetermined bandwidth and latency such that they are
received together at a client device for simultaneous interpretation or processing. Subsequent
audio segments may be fetched over the same or other parallel data connections. The use of
the time slot for each audio segment enables synchronicity for those audio segments.

[0089] The time slots for each audio block may be specified arbitrarily such that the sequence



DK/EP 2984647 T3

by which the audio segments are transmitted does not have to follow the sequence of audio
segments In an audio block. Audio blocks may include a segment to act as marker for a
specified time slot which allows for audio blocks to be of variable length. Other audio segments
may be dynamically added or removed from an audio block. An audio segment may be marked
as a terminal segment to indicate that it 1s the last audio segment in a transmission. This
provides an option to terminate the download of an audio file.

[0090] Fig. 13 shows a user interface means 11 which provides an interactive graphical display
via which a user may set the mix levels of all instrument performances as required or as
desired. In addition, a user may import other software tools to the system 1 so they may be run
as third party plug-ins. Accordingly, unique edits using audio tools by third party manufacturers
are able to be imported into the system interface.

[0091] The system 1 also provides audio mixing and editing functionality which allows new
audio blocks 8 to be added after the editing of previous audio blocks 8 and entitles them to the
same automatic editing. This ensures that all added audio blocks 8 will follow the harmonic
Integrity of the audio file generated. Also provided 1s a step back memory system, so that a
user may return to an older arrangement if required. This is useful if a user decides he or she
preferred an earlier audio file generated.

[0092] Fig. 14 shows a user interface means 11 implementing the above feature which is
shown as a selectable "Follow Edit "user interface button. For example, If a user cuts the audio
output file In three parts and moves the start portion to the original middle, and the end portion
to the original start position and finally the middle portion to the original start position then the
late introduction of a new unedited stem will not line up and the harmonic integrity will be lost.
However If they now select follow edit the system will make all necessary past edit events and
apply them to the new stem In order to correct the arrangement.

[0093] When user Is fully satisfied with the audio output file generated they pay a license fee
which grants a license under a publishing agreement with conditions. The final audio file is then
downloaded to the users platform system in a format specified by the user. Fig. 15 shows a
user interface means 11 implementing the download feature which i1s shown as a selectable
"Download "user interface button. The new and unique audio file is available to be downloaded
as a file by the user.

[0094] Fig. 16 Is a flow diagram showing the present invention integrated with a back-end
accounting application. The systems back end accounting program will record all audio block
combinations in a audio file composition and will, according to the approach described above,
restrict the combination from ever been generated again and so will prevent the musical cue
being repeated to another user and not create a replica musical cue. However it will allow for
the generation of similar or related musical cues in order to give continuity to a certain user
project such as a game or film. Each audio block carries an identification finger print which
traces its origin right back to its original composer. The author of the musical work are deemed
by the system to be composers of the respective performance audio blocks used in the unique
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musical cue composition and the user as he or she was also creatively involved In the
composition process through arrangement of audio blocks. In addition the back end accounting
program will keep an updated record of all audio block usage and a trace to the composer of
origin identity so that correct and due license payment shares can be calculated and paid. In
addition these calculations are made by the systems back end accounting program.

[0095] Fig. 17 1s a flow diagram showing the present invention integrated with a computing
software application for building a gaming application product. The present invention provides
the user with music genre and sound design menus In order to access and stream appropriate
audio blocks for the creative generation and manipulation through destructive mixing and
editing, for the creation of unique and original musical cues or sound design audio events. In
addition this will allow the user to pre determine audio event settings to allow the further
manipulation of the audio blocks during game play in real time. So that all sound design and
musical events can be affected to cause additional instant original composition generation
events both musical and sound design In actual real time game play, all based on
predetermined program values set out in the engine by the user.

[0096] Fig. 18 Is a flow diagram showing the present invention integrated as a plug-in or add-
on for a digital audio workstation. The purpose of the DAW like interface I1s to provide the user
with music genre and sound design menus In order to access and stream appropriate audio
blocks for the creative generation and manipulation through destructive mixing and editing
tools for the creation of unique and audio files and sound design audio tracks.

[0097] Fig. 19 Is a flow diagram showing the present invention integrated with a social network
site to provide a streaming social network site interface. For the purpose of website style, the
user Interface via which members can access and generate content to generate and
destructively edit generated original audio files with the sole purpose of adding additional
musical and vocal content from an external source In order to achieve an original audio file.
This original song or audio file work is held on the systems social network interface and can be
shared with other members of that network. The social network site has a billboard chart with
the sole purpose of rating and ranking such original song works publicly to all social network
members.

[0098] The present invention provides a software application that may be plugged into a host
program, such as UNITY or AVID, which are examples of programs typically used by game
developers or film producers.

[0099] A music genre or category Is selected by the user from a menu and an audio file
offering Is automatically generated. The audio file offering contains a number of audio blocks
or stems of instrument performances and is then ready for audition in the game. Some or all
audio block content may be replaced through a shuffle button system until the desired content
starts to emerge. If, for example, the audio file 1s not suitable as an arrangement, but the piano
audio block sounds ideal, then the user may hold the piano stem. The system Holds the piano
stem and regenerates the remaining stems with alternative selections. This process can be
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repeated. The piano audio block will remain In place while all other audio block elements
continue to change until an ideal arrangement of the chosen genre cue Is achieved. The
system allows for further editing possibilities such as fx and tools for a final mix.

[0100] When 1t is decided by the developer that the soundtrack works to the satisfaction of the
game, film score, TV commercial or whatever application Is intended then a licence fee and
agreement Is set out between the system and the developer. This is done on the fly within the
system. When the license Is paid, a stereo file of the music work I1s available for download to
the developers system for final placement in the film, TV program or game. The final audio file
IS given a registered title by the user and the authors of that music work are deemed to be, the
composers of the audio blocks combined In the audio file and the project developer or user, as
they have been creatively involved in the arranged music work. Each audio block carries a
unique identifier as a registration number and it is with these identifiers the software restricts
this audio combination or anything close from ever recurring thus deeming the piece of music
unique and original to that film or game project. The original audio blocks are returned to the
collective for use In future unrelated arrangements.

[0101] The present Invention Integrates Into mainstream professional game audio

development platforms in a familiar and frictionless way, such as a plug-in to Unity3D, Final Cut
Pro and the like.

[0102] The present invention includes wizard-like functions allow a user to quickly search and
audition specially-curated audio collections Iin stem/audio block formats. Audio content iIs
optionally delivered via a cloud-based library with a database of meta-data to facilitate
Intelligent search, shuffle etc. The present invention provides a range of edit/mix functions
similar to those used In typical Digital Audio Workstations, allowing the user to easily tweak the
production in familiar ways The present invention delivers a rendered audio file to the user and
deliver relevant data to the cloud-based "audio accounting” back end to guarantee the audio
file production’s unigqueness.

[0103] The following describes a use case for the present invention. A user Is doing some
game visuals productions in his favourite production environment and wants to do some audio
work. The user activates the present invention plug-in and makes initial wizard-driven creative
choices based on desired theme, mood, genre etc. The present invention delivers a set of
audio files into a DAW-style environment. The user auditions various audio block stems. Some
work straight away and these are marked "Hold". A shuffle I1s performed to get new audio
and/or an "advanced search” to drill down deeply into the available content. With content
choices made, the user previews the audio timeline and makes edits accordingly, with
cut/paste, move/stretch actions. The user adjusts Mix levels, panning, sound effects and the
like, using familiar actions. When finished, the user executes a "Save & Download" action and
receives a rendered audio file to his session/desktop.

[0104] The present Invention Is primarily a user-facing product which delivers core
content/creative functionality and I1s operable as a software application executable In a
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browser, and/or as a software plug-in. Optionally, it iIs a plug-in to a mainstream game and
video production environment. The system optionally comprises one or more of. easy to use
drag & drop Interface with familiar paradigms; multiple audio tracks In "stacked” audio
waveform display; independent audio controls on each: Level, Mute, Pan, FX etc; wizard-style
functionality which allows user to enter/select from available themes, moods, genres etc and
quickly get to audio he can hear; a shuffle function allows for rapid comparison of creative
audio options on a per-track/stem basis; timeline/linear editing tools are provided e.g.
Copy/Cut/Paste/Move so the User can tweak the audio against e.g. a video timeline; audio
Mixer functions Include typical DAW dials, faders etc as well as real-time sound effects on
Individual tracks/stems and/or on the overall Stereo Mix; and "One-click Render” function
allows renders session as flattened audio file and delivers it as a download/save to the user's
computer.

[0105] The back end is a cloud-based component which drives content management/delivery
functions, optionally including one or more of. mature, proven third-party cloud infrastructure
chosen to aid rapid application development, e.g. Amazon S3; high levels of service guarantee;
automatically scales: go from 10 Users and 100 audio files to 1,000 Users and 100,000 audio
files automatically and get billed accordingly; stores audio files uploaded by content creators,
along with meta-data to facilitate the "intelligent” features e.g. Search, Shuffle, "You might also
ike" etc; the captured/stored audio meta-data and tagging means to allow the system to
ensure that each users audio file set, edits and mix settings are a unique production.

[0106] The present invention includes a Content Creator's Utility which allows the creators of
content to tag and upload audio files to become available to other users of the system.

[0107] Aspects of the present invention have been described by way of example only and it
should be appreciate that additions and/or modifications may be made thereto without
departing from the scope thereof as defined in the appended claims.
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Patentkrav

1. Fremgangsmade til generering af en lydudgangsfil, hvilken fremgangsmade omfatter
anvendelse af én eller flere processorer (2) og en hukommelse (3) til at udfere folgende trin:

modtagelse af lydspor (5), hvor hvert lydspor (5) er en lydindholdstil frembragt 1felge
lydparametre, indbefattende ¢t eller tlere af tempo-, genre- og harmonisk kort;

separering af hvert lydspor (5) 1 mindst €n valgbar lydblok (8), hvor hver lydblok (8)
omfatter lydindhold fra et musikinstrument, der indgar 1 frembringelse af lydsporet;

tildeling af en unik i1dentifikator til hver lydblok (8)

anvendelse af de unikke 1dentifikatorer t1l at foretage et valg af lydblokke (8),

hvilken fremgangsmade er kendetegnet ved, at:

trinnet med anvendelse af unikke i1dentifikatorer til at udvalge lydblokke (8) omfatter
udvalgelse af en kombination af lydblokke (8), saledes at en kombination omfattende
aggregeringen af samtlige unikke i1dentifikatorer til de udvalgte lydblokke (8) ikke befinder sig
1 en registrering af en lagringsenhed (9), der bevarer registreringer af kombinationerne af unikke
identifikatorer for lydblokke (8) anvendt 1 tidligere genererede lydudgangstiler, hvorved det
indikeres, at kombinationen af de udvalgte lydblokke (8) er unik og tilladt,

generering af lydudgangsfilen ved kombinering af de udvalgte lydblokke (8),

lagring af en registrering af kombinationen af unikke i1dentifikatorer til de udvalgte
lydblokke (8) fra den genererede lydudgangstil 1 lagringsenheden (9);

lagring af hver genereret lydudgangsfil 1 lagringsenheden (9) for hentning som et
forhandsregistreret lydspor (5);

anvendelse af en musikskabelon til det forhandsregistrerede lydspor (5) ved anvendelse
af lydredigeringsmidler til at redigere det forhandsregistrerede lydspor ved justering af tempo og
forskydning af harmonisk kort 1felge skabelonen;

anvendelse af lydsepareringsmidler til at separere det redigerede forhandsregistrerede
lydspor 1 separerede lydblokke (8) og lagring af flerheden af separerede lydblokke (8) 1 et
interaktivt musikindholdsbibliotek, hvorved flerheden af separerede lydblokke (8) kan separeres
fra det interaktive musikindholdsbibliotek ved generering af yderligere lydudgangstiler, og

forbindelse en flerhed af interaktive musikindholdsbiblioteker og samling og
puljedannelse af indhold fra en flerhed af biblioteker til at frembringe en unmiversal massepulje

af delt indhold 1 form af redigerede lydblokke separeret fra forhandsregistrerede lydspor.
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2. Fremgangsmade 1folge et hvilket som helst af de foregaende krav, hvor hver lydblok (8)

omfatter lydindhold fra et enkelt musikinstrument.

3. Fremgangsmade 1fglge et hvilket som helst af de foregaende krav omfattende folgende
trin:

udvealgelse af lydblokke (8) med de samme lydparametre til anvendelse 1 generering af
lydudgangstilen, hvor hver lydblok (8) har lydparametre ifolge det lydspor (5), hvorfra
lydblokken (8) er separeret.

4, Fremgangsmade 1fglge et hvilket som helst af de foregaende krav omfattende folgende
trin:
lagring af lydblokkene (8) 1 en lagringsenhed (9) ifolge et af: lydblokkens og

musikinstrumentets lydparametre.

S. Fremgangsmade 1fglge et hvilket som helst af de foregaende krav omfattende folgende
trin:
udvealgelse af lydblokke (8) t1l lydudgangstilen ifalge brugerpraeferencedata omfattende

en eller flere af: musikgenre, musikstil og stemningsdata.

6. Fremgangsmade ifolge et hvilket som helst af de foregaende krav omfattende ét eller flere
af folgende trin: anvendelse af et bevaringsmodul (51) til at bevare ¢€n eller flere lydblokke (8)
udvalgt af lydblokudvalgelsesmidler (12) og t1l at udskifte mindst eén af lydblokkene (8) udvalgt
atf lydblokudvalgelsesmidlet (12) med en tidligere 1kke-udvalgt Ilydblok ifglge
brugerpraferencedata;

anvendelse af et blandingsmodul (52) til automatisk fjernelse fra den genererede
lydudgangsfil af eén eller tlere lydblokke (8) udvalgt af lydblokudvaelgelsesmidlet (12) og til
inkorporering 1 lydudgangstilen af en lydblok eller lydblokke (8) fra lagringsenheden (9) med de
samme lydparametre som den eller de fjernede lydblokke (8);

anvendelse af et lydredigerings- og mixermodul (53) til at modificere, forfine, justere,
variere og/eller @ndre den genererede lydudgangsfils lydegenskaber;

anvendelse af lydredigerings- og mixermodulet (53) til at modificere, forfine, justere,
variere og/eller @ndre lydegenskaber for en lydblok 1 den genererede lydudgangstil; og

anvendelse af lydredigerings- og mixermodulet (53) til at justere et lydspors tempo

og/eller forskyde dets harmoniske kort.
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7. Fremgangsmade ifolge et hvilket som helst af de foregaende krav omfattende folgende
trin:

import af andre instrumentydeevner og/eller stemme fra en ekstern kilde til inkorporering

1 lydudgangstilen.
8. Fremgangsmade 1felge et hvilket som helst af de foregaende krav omfattende folgende
trin:

anvendelse af et lydsynkroniseringsmodul (55) til at synkronisere lydudgangsfilen med

en videofil, en stillbilledfil og/eller en tekstfil.

9. Fremgangsmade ifelge et hvilket som helst af de foregaende krav omfattende
transmission af den genererede lydudgangstil til en edb-enhed 1folge folgende trin:

separering af lydblokkene (8) fra lydudgangsfilen 1 lydbloksegmenter, hvor hvert
lydbloksegment har et tidsinterval, saledes at lydbloksegmenter fra samme lydblok (8) har et
forskelligt tidsinterval;

transmission af lydbloksegmenter med samme tidsinterval sammen, saledes at
lydbloksegmenter med det samme tidsinterval modtages ved edb-enheden pa 1 alt vaesentligt
samme tidspunkt, og

kombinering ved edb-enheden af lydbloksegmenter med samme tidsinterval for at danne
mindst en del af lydudgangsfilen, og

kombinering af lydfildelene for at danne lydudgangsfilen ved edb-enheden.

10.  System (1) t1l generering af en lydudgangstil, hvilket system (1) omfatter en eller flere
processorer og hukommelse omfattende programinstruktioner, der kan udferes at processorens

eller processorerne til udferelse af trinnene 1felge et hvilket som helst af kravene 1 til 9.

11.  Ikke-transitorisk maskinlasbart medium omfattende instruktioner, der, nar de udfores af
en eller flere processorer, bevirker, at processoren eller processorerne udferer trinnene 1folge et

hvilket som helst af kravene 1 til 9.
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