Met hod and Apparatus for Enabling a User to Amend an
Audio File Field of the Invention The invention
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audio data is applied to a file, the sound does not emanate from a fixed location
but is made to change location periodically or emanate from a moving location.
However, there is, as yet, no convenient way for a user to amend a MIDI file

with two dimensional or three dimensional audio data.

Summary of the invention

In general terms, the invention proposes that a user interface be provided for
controlling a driver for re-authoring'an audio file. In that user interface, an icon is
assigned to each instrument or set of instruments in the audio file. For each
icon, a particular position (relative to the user) may be selected and/or a
particular trajectory (relative to the user) may be selected. The particular
trajectory may be selected from a selection of trajectories. The user interface
shows the icons and the position of each icon relative to the user and may also
show the trajectory assigned to each icon. Thus, the user is able to select a new



shows the icons and the position of each icon relative
to the user and may al so show the trajectory assigned
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g) indicating, on said display, the position of the selected icon and

whether a trajectory has been assigned to the selected icon.

In a preferred embodiment, the display on the user interface shows a virtual
view of the user and the user’s surroundings. In that case, the step of indicating
the position of the selected icon may comprise displaying the position of the

icon in the user's immediate surroundings on the virtual view.

In one embodiment, the virtual view shows a virtual plan view of the user and a
two dimensional horizontal plane around the user. In that case, the position of
the icon in the two dimensional plane may be indicated by the position of the
icon on the virtual plan view. The position of the icon in the vertical direction
may be indicated on the virtual plan view by changing the appearance of the
icon. For example, the icon may be shown with a shadow, the size of the
shadow indicating the vertical position of the icon relative to the user.



the icon in the two di nensional plane may be indicated

by the position of the icon on the virtual plan view
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be indicated on the virtual plan view by changing the

appearance of the icon. For exanple, the icon may be
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the vertical position of the icon relative to the

user.In an alternative enbodi nment, the virtual view

?l'? QB alferhhfive @m |§iéﬁ?tthéﬁk/u’fuél\’\’/lé\fv ShidQvsUS &t @e@spec’uve view

hree di nensi onal space around the user. In that cas
tdﬁéhpmselrland afthrer dircensipnal $pacsHamngr thendsemén @@%tr case, the

be 'Egbéﬁtgﬁﬁ.loe thela\%)oya:r@?fﬂda?{\% ronal 65, uiév]\gated by the

aio%ltﬁirﬁ@f 0BMESRBAhe Fftfut parmpaetivé iewi r tual view may
show a virtual. el evation view of the user and a two

di mensi onal vertical plane around the user.

vantageo | ; :
ASTOR B0 P il ol oyl For R hefvirtual view may
Fhowne viRgalseleostiet viewo of tire Uber aadra swo rdimdnalbaal vertical plane
surroundi ngs on the virtual view. This may be by

@rpdRd e HREr-dr aggi ng the sel ected icon across the

user interface. Preferably the nethod further

conprises the step of showing on the user interface
tAdvdntageausiyt ther stepsifrtherrses aasigningaeubsiliarhtaetiehselected icon

icon. Preferably, the. nmethod fpr r. conprises the
SOBRPTCS HB A§Pbn OIS0 SRIGEIShEOnNg" ¢ 15, disgepy mmediate
| SurfRhdirs ?\”ﬁ{é URRRGeW CTRIs A bé%}?@ll@ﬁlﬁgdﬁ{d fdi?éggmg the
a sequence o ositions around the user, repeated
fsaientadllcmmacmsedhe|Uﬁaemft@1faqaue duration of the

conplete audio file. Preferably, the nethod further
conprises the step of saving changes to the audio

fPr‘e?eraEBﬂtthétrﬂBtH"&V fixendre cbMpieds heastepe bf Whowlyg ben the user
perforned automatically, for exanple at regular tine

iintesfacel the insirgnentanipairugents assogiated witiegachyjcon.
i nstrunents associated with each icon

Preferably, the method further comprises the step of showing on the user
interface the trajectory, if any, assigned to each icon. The trajectory defines a
sequence of positions around the user, repeated to form a loop to continue for

the duration of the complete audio file.

Preferably, the method further comprises the step of saving changes to the
audio file. That step may be performed by a user or may be performed

automatically, for example at regular time intervals.

In one embodiment, the instrument or instruments associated with each icon
and the trajectory assigned to each icon are shown on a second display on the
user interface. The second display may also display further information related
to each icon. Thus, in that embodiment, there are two displays on the user

interface: the first showing the position of each icon relative to the user and the



and the trajectory assigned to each icon are shown on
a second display on the user interface. The second
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to each icon. Thus, in that enbodi nent, there are two
di splays on the user interface; the first show ng the
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motion; zig zag motlon spiral motion; and arcuate motion. Other possible

trajectories are also envisaged.

In a particularly advantageous embodiment, the audio file is a MIDI file and the
rhythm of the trajectory is arranged to be matched with rhythm of music of the
‘MlDl file. In that embodiment, the method may further comprise the step of the
user selecting a rhythm, from a selection, for the trajectory assigned to the

selected icon.
In one embodiment, the audio file is a MIDI file.

According to the invention, there is provided apparatus for enabling a user to
amend an audio file, the apparatus comprising a user interface for controlling a
driver for re-authoring the audio file, the user interface comprising:

a) at least one icon, the or each icon being associated with one or more

instruments or sets of instruments in said audio file;



anmend an audio file, the apparatus conprising a user
interface for controlling a driver for re-authoring
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two dimensional horizontal plane around the user. In that case, the position of
the icon in the fwo dimensional plane may be indicated by the position of the
icon on the virtual plan view. The position of the icon in the vertical direction
may be indicated on the virtual plan view by changing the appearance of the
icon. For example, the icon may be shown with a shadow, the size of the

shadow indicating the vertical position of the icon relative to the user.

In an alternative embodiment, the virtual view shows a virtual perspective view
of the user and a three dimensional space around the user. In that case, the
position of the icon in the space around the user may be indicated by the

position of the icon on the virtual perspective view.

Alternative virtual views are also envisaged. For example, the virtual view may a
show a virtual elevation view of the user and a two dimensional vertical plane

around the user.



position of the icon in the space around the user may
be indicated by the position of the icon on the
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motlon, zig zag motion; spiral motion; and arcuate motion. Other possible

trajectories are also envisaged.

According to the invention, there is also provided a method for enabling a user
to amend an audio file, via a user interface for controlling a driver for re-
authoring the audio file, the method comprising the steps of:

a) associating an icon on said user interface with one or more
instruments or sets of instruments in said audio file;

b) providing a selection of possible trajectories for each said icon, each
trajectory defining the virtual path, relative to said user, of the associated
instrument or set of instruments;

c) for each trajectory, providing a selection of possible rhythms, each
rhythm being matched to rhythm of music of the audio file and defining the rate
of motion of the icon,

d) the user selecting an icon;



trajectory defining the virtual path, relative to said

user, of the associated instrunment or set of
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Icon and the rhythm assigned to each trajectory are

shown on a display on the user interface. The displ ay
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and right notion; up and down notion; figure-of-eight
notion; zig zag notion; spiral notion; and arcuate

'[B?éiie?é‘oly, the method further comprises the step of showing on the user
interface the rhythm assigned to the trajectory assigned to each icon.

In one embodiment, the instrument or instruments associated with each icon
and the trajectory assigned to each icon and the rhythm assigned to each
trajectory are shown on a display on the user interface. The display may also

display further information related to each icon.

In an embodiment of the invention, the selection of possible trajectories includes
one or more of: left and right motion; up and down motion; figure-of-eight

motion; zig zag motion; spiral motion; and arcuate motion.

According to the invention, there is also provided apparatus for enabling a user
to amend an audio file, the apparatus comprising a user interface for controlling
a driver for re-authoring the audio file, the user interface comprising:

a) at least one icon, the or each icon being associated with one or

more instruments or sets of instruments in said audio file;



According to the invention, there is also provided
apparatus for enabling a user to anend an audio file,
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computer means providing a display on the user interface for showing
the position of each icon, each position defining the virtual position, relative to
the user, of the associated instrument or set of instruments;

the user selecting an icon;

the user assigning a position to the selected icon;

the user, optionally, assigning a trajectory, from the selection, to the
selected icon; and

computer means indicating, on the display, the position of the selected

icon and whether a trajectory has been assigned to the selected icon.

It should be understood that any preferred features for one aspect of the

invention may also be preferred features for any other aspect of the invention.
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Figure 6 is an exemplary user interface display showing how the user may

work with several files at one time.

Detailed Description of the preferred embodiment
Figure 1 is a flow diagram showing the steps a user can take to permit re-

authoring of a standard MIDI file contents with 3D MIDI information.

The logic moves frbm a start step to step 101 where the user selects the
particular MIDI file which is to be re-authored by the application of 3D audio
rendering metadata. The file is typically an un-amended MIDI file with 2D audio

only.

Once the user has opened the MIDI file, at step 101, he can immediately see a
selection of icons representing the instruments within that file. Each icon may
represent a single instrument (e.g. a keyboard/piano) or may represent more
than one instrument (e.g. a keyboard plus a Quitar) or may represent a set of
instruments (e.g. the strings section of an orchestra). The number of icons will
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At step 103, the user selects a particular icon. The selected icon is one fo
which the user wants to assign a new position and/or trajectory i.e. the user
wants the sound of the instrument or instruments associated with the selected
icon to emanate from a new location when the MIDI file is played, or wants the
sound of that instrument or instruments to emanate from a non-stationary
location when the MIDI file is played.

At step 105, the user assigns a position to the selected icon. This may be by

moving the selected icon to a different position on the user interface display.

At step 107, the user assigns a trajectory to the selected icon. The trajectory is
selected from a list of possible trajectories for that icon. The possible

trajectories may include trajectories within a two dimensional horizontal plane
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At step 109, the user has the option to play back the MIDI file to preview the
soundscape with the new changes made at steps 103, 105 and 107.

Next, the logic moves to a decision block 111 where the user has the option to
work with further icons. Thus, the user may assign new positions and
trajectories to several or all the instruments within the file, previewing the effect
each time by playing back the MIDI file. Once the user is satisfied that sufficient
icons have been assigned a new position or trajectory, and the user is happy
with the effect of those new positions/trajectories, the logic moves to step 113.

At step 113, the user has the option to save the file incorporating the changes
he has made. Then the logic proceeds to a stop block.
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the MDI file is played. On the right-hand side of the
Wldr interface display 201 is an instruments pane

Five columns are shown on the instruments pane 211. The first column 213
shows the icon number. The second column 215 shows the visibility
checkboxes. The third column 217 shows the icons themselves. The fourth
column 219 shows the instrument(s) that each icon represents and the fifth

column 221 shows whether a frajectory has been assigned to that instrument.

The first column 213 simply shows the icon number. A number is assigned to

each icon to simplify identification of the icon for the user.

The second column 215 shows the visibility check boxes. If the checkbox next
to a particular icon is checked, an eye image appears in the checkbox. The
eye indicates that the icon is clearly visible in the user representation 203. If the
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| TREfifth column 221 shows whether a trajectory has been assigned to that icon.

In Figure 2, we see that all the icons 209a to 209g are “stationary” i.e. no

trajectories have been assigned.

Other features on the user interface include a toolbar 223 including Open, Save,
Save As and View Instruments buttons, a Progress Bar 225, a Global Stereo

Spread Indicator 227 and a Volume Indicator 229.

Toolbar 223 allows a user to open a MIDI file (Open button), to save the opened
MIDI file (Save button) or to save the opened MIDI file as a new file (Save As

button). The View Instruments button on toolbar 223 opens and closes the

instruments pane 211.

The Progress Bar 225 shows progress when the MIDI file is being played back.
The Progress Bar also includes play, stop, forward and rewind buttons.
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a selectlon 403 of possible trajectorles appears. In

t he exanple shown there are
We see that, when the trajectory column 221 has been selected for icon 209a, a

selection 403 of possible trajectories appears. In the example shown there are
six possible trajectories: figure-of-eight movement 405, clockwise spiral
movement 407, counter clockwise spiral movement 409, up and down
movement 411 and diagonal movement 413 and 415 in two directions. Further
trajectories are, of course, possible. These include (but are not restricted to)

triangular movement and an arc moving from left to right or up and down.

As already mentioned, the trajectories define a sequence of positions repeated
to form a loop. The limits of the sound source movements may be set by a
simple distance parameter so that the size of the possible trajectories is

controllable.
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back, the progress bar 225 shows progress of the file.

In addition, t hose i cons which have been assigned a
RedgringaoyFigutd 1meeseentiai¢hesser ey eowiravieanthierMIDI file, with

i ehagoss Boayingbactnbe MBS fic! As e MIDMfie i played back, the
progress bar 225 shows progress of the file. In addition, those icons which
have been assigned a trajectory will move in the user representation in
accordance with their assigned trajectory as the MIDI file is played back. The
sound of the instrument(s) associated with that icon will also appear to emanate

from a moving location as the MIDI file is played back.

Once the user has previewed the file, he may opt to assign positions and
trajectories to more icons (step 111 of Figure 1). In order to do so, he repeats
steps 103, 105, 107 and 109 for one or more further icons.

Once the user is happy with the MIDI file, he may use the “Save” or “Save As”
option in the tool bar 223 to save the MIDI file. Once the MIDI file has been
saved, using the Save or Save As button, the new trajectories/positions
assigned to various icons are associated with that MIDI file. Therefore, when
the MIDI file is next played back, the various changes that have been made, will
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hori zontal plane around the user) as the

If a 2D ftrajectory is chosen, the icon moves accordingly in the user
representation 203 (which shows the horizontal plane around the user) as the
MIDI file is played back. Simultaneously, the sound of the instrument will
appear to emanate from a moving location. This will be achieved by the two

speakers on the user’s left and right.

However, if a 3D trajectory is chosen, the icon moves accordingly on the user
representation 203. However, user representation 203 simply shows a
horizontal plane and it is necessary, for a 3D trajectory, to also show up and
down movement (elevation) of the icon/instrument. This is achieved by showing
a shadow around the icon, the shadow increasing or decreasing as the icon
becomes further from or closer to the user. Simultaneously, the sound of the

instrument will move in an up and down movement and this is achieved by the
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it should be understood, however, that this is an example and many other
rhythms can be envisaged. For example, the musical rhythm may be two- or
four-in-a-bar. There may be several different trajectory rhythms possible for a
given musical rhythm.

Thus, in one embodiment of the invention (not shown in the drawings), when
the user selects the trajectory to be assigned to a particular icon, a selection of
possible rhythms for that trajectory is displayed. (This may comprise a selection
similar to that shown in Figure 4, but of rhythms rather than trajectories.) The
user may select his preferred rhythm, which will depend on the listening
experience which he prefers. Alternatively, the trajectory rhythm may be set
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The scope of the invention is intended to extend to audio files using any
suitable coordinate system for representing the virtual positions of the
instruments, for example, including either a spherical coordinate (listener
centric) or Cartesian coordinate (speaker centric) system. In one embodiment,
the driver is configured to read or write to or from an audio file representing the
virtual positions of the instrument(s) in a spherical coordinate system.

Preferably, the user interface parameters include azimuth, distance, elevation,
and pan spread factor parameters defined relative to a listener centric system
having the listener deemed to be the origin. When amending standard MIDI
files, a pan controller, designed for placing sounds between two stereo
speakers, is available from the standard MIDI file. Since no values are generally
available from a standard MIDI file for azimuth, elevation, distance, and pan



nmet hods. Wthout Iimting the scope of the invention,
one nethod for anending the audio file is described

w@emesdosy bel ow. The scope of the invention iBCT/SG2005/000407

intended to extend to audio files using any suitable
coordi nate systemfor represepsing the virtua
positions of the instrunments, for exanple, including
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the listener position to the center of the arc.

Representing the icon’s position on the display in terms of the user interface
parameters azimuth angle, elevation angle, and distance relative to this origin is
a trivial step readily understood by those of skill in the relevant arts and thus
complete details will not be provided here. For example, a horizontal distance
to the icon along a nominal axis (e.g., x-axis) and a horizonfal distance along a
perpendicular y-axis (in the same horizontal plane) may be used in conjunction
with well known trigonometric functions to determine the distance in the
horizontal plane to the icon as well as an azimuth angle to the icon. In similar

fashion, the elevation éngle to the icon may be determined from a distance in



spread value is used to define the spread of the arc
and may be controlled fromthe user interface, in one
wenweassvent , by adjusting the d obal Stereo SpP€BRSG2005/000407
Indicator 227 illustrated in FIG 2. By using the pan
spread paraneter, the arc may,be nmade wider or
narrower. This arc may be visualized as the arc
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and gain.

Suitably configured decoding equipment may perform the virtual positioning of
the sound sources based on the reading of the content of the re-authored audio
files. Preferably, the rendering equipment accepts the saved file with the
modified data and renders the corresponding audio in the most compeliing
manner using any speaker layout or CODEC available, thus using the full
capabilities of the playback system. The virtual position defined by the user
interface is preferably used to determine the 3D MID! parameters stored in the
re-authored audio file. From these parameters, stored with the 3D MIDI file and
associated with the 3D controller, a sound-rendering device is able to

appropriately position the virtual source. Initially, the arc is defined by the pan



paranmeter may be effectuated through the use of a
status byte assigning a particular nunber to the
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back with any speaker system or 3D synthesizer. For
exanple, the 3D M DI streamderived froma saved 3D
wWOLDb/05995E may be used with 4.1 systens, 5.1 SPGI/BRGH05/000407
6.1 systens, headphones, etc. Further, the scope of
the invention is intended to,extend to the re-authored
file storing the virtual p03|t|on associated with an
|ns unment by other suitable methods, to include
GhAl ‘ly defining the Cartesian coordi nates of the
virtual position in the amended file. V\hlle the
preferred enbodi nent of the invention has
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I con on sald user Interface with one or
nmor e b lpscwldmigm selectucsrebﬁpoésublastta]mtenes fomeack saidderr each
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t he p sition O e“se ected I con an
the selected icon; and

g) indicating, on said display, the position of the selected icon and

whether a trajectory has been assigned to the selected icon.

2. A method according to claim 1 wherein the display on said user interface

shows a virtual view of the user and the user’s surroundings.

3. A method according to claim 2 wherein the step of indicating the position
of the selected icon comprises displaying the position of the icon in the user's

surroundings on the virtual view.

4, A method according to claim 2 or claim 3 wherein the virtual view shows
a virtual plan view of the user and a two dimensional horizontal plane around

the user.



whet her a trajectory has been assigned to the sel ected

icon. 2. A nmethod according to claim1l wherein the
waele@plosgpson sai d user interface shows a virt uabCusewoshHoo407

the user and the user's surroundings. 3. A nethod

according to claim2 wherein Lhe step of indicating

the position of the selected i'con conprises displaying

e positjon of t con in th r's sur oundi ngs on
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vi ew of the user and a two di nensional horizonta
Useane around the user.5. A nethod according to claim?2
or claim3 wherein the virtual view shows a virtual
per spective view of the user and a three di nensional
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one of, clainms 2, to 5 wherein the step of the user
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9. A nethod according to any one of the preceding
claims wherein the icon or icons which have been
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appear ance from.icons which have not been assigne
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the icon or icons which have been assigned a
trajectory are shown with a coloured glow 11. A

Omet h@drrmtlwd dtogrdirg wnanyore of tHdpragedingdtiagns Whicdin the icon
wher ei n%

or icons WhIC ave been assigned a trajectory have a different visual

appearance from icons which have not been assigned a trajectory.

10. A method according to claim 9 wherein the icon or icons which have

been assigned a trajectory are shown with a coloured glow.

11. A method according to any one of the preceding claims wherein the
selection of possible trajectories includes one or more of:

left and right motion;

up and down motion;

figure-of-eight motion;

zig zag motion;

spiral motion; and

arcuate motion.



sel ection of possible trajectories includes one or
nmore of: left and right notion; up and down noti on;
wo c@ans99etf - ei ght notion; zig zag notion; spiraPCTYRGL08)00407
and arcuate notion.12. A nethod according to any one
of the preceding clains wherepbp the audio file is a
MDI file and the rhythn1of the trajectory is arranged
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mﬁ{ngguﬂ@ 15. Apparatus according to claim14
erern é dlsplay shows the position

c) a display on said user interface, the display showing
i) the position of each icon, each position defining the virtual
position, relative to the user, of the associated instrument or
set of instruments; and
ii} whether a trajectory has been assigned to the selected icon.

14.  Apparatus according to claim 13 wherein the display on said user
interface comprises a virtual view of the user and the user’s surroundings.

15.  Apparatus according to claim 14 wherein the display shows the position
of each icon by displaying the position of the icon in the user's surroundings on

the virtual view.

16.  Apparatus according to claim 14 or claim 15 wherein the virtual view
shows a virtual plan view of the user and a two dimensional horizontal plane

around the user.

17.  Apparatus according to claim 14 or claim 15 wherein the virtual view
shows a virtual perspective view of the user and a three dimensional space

around the user.



of each icon by displaying the position of the icon in

the user's surroundings on the virtual view 16.
wWo\pEatsoss according to claim14 or claiml5 Wher/8GI005/000407

the virtual view shows a virtual plan view of the user

and a two di nensional horizontal plane around the

user. 17. Apparatus according to claim14 or claim15

wherein the virtual view shows a virtual perspective

view of the user and a three dinensional space around
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2 1. Apparatus according to any one of clainsl3 to 20

wherein the selection of possible trajectories

bicl u : i ght. i.on; ;

3¢ BB BRR BEaRR B ol sl iR e iy have
beén absigoed artrajectbraaoe shewvnwtithos codiredgroet.hod f or
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interface for controlling a driver for re-authoring
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of possible trajectories includes one or more of: |

left and right motion;

up and down motion;

figure-of-eight motion;

zig zag motion;

spiral motion; and

arcuate motion.

22. A method for enabling a user to amend an audio file, via a user interface
for controlling a driver for re-authoring the audio file, the method comprising the
steps of: |

a) associating an icon on said user interface with one or more
instruments or sets of instruments in said audio file;

b) providing a selection of possible trajectories for each said icon, each
trajectory defining the virtual path, relative to said user, of the associated
instrument or set of instruments;

c) for each trajectory, providing a selection of possible rhythms, each
rhythm being matched to rhythm of music of the audio file and defining the rate
of motion of the icon; |

d) the user selecting an icon;



a) associating an icon on said user interface with one

or nobre instrunents or sets of instruments in said
waoasos995t e; b) providing a selection of possiBCUESG2005/000407
trajectories for each said icon, each trajectory

defining the virtual path, rekative to said user, of

the associ ated instrunent or set of instrunents; c)
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€ sele ion, to the trajectory assigned to the
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mend. an fil th t
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being matched to rhythm of music of the audio file and defining the rate of
motion of the icon; and ‘

d) a display on said user interface, the display showing the position
of each icon, each position defining the virtual position, relative to the user, of

the associated instrument or set of instruments.

24. A method for enabling a user to amend an audio file, via a user interface
for controlling a driver for re-authoring the audio file, the method comprising the

steps of:
computer means associating an icon on the user interface with one or

more instruments or sets of instruments in the audio file;

computer means providing a selection of possible trajectories for each
icon, each trajectory defining the virtual path, relative to the user, of the
associated instrument or set of instruments;

computer means providing a display on the user interface for showing
the position of each icon, each position defining the virtual position, relative to
the user, of the associated instrument or set of instruments;

the user selecting an icon;



the associated instrunment or set of instrunents. 24. A
nmet hod for enabling a user to anend an audio file, via
wa2usm5995Nt er f ace for controlling a driver forPCT/SG2005/000407

re-authoring the audio file, the nethod conprising the

steps of: conputer neans assayi ating an icon on the

user interface with one or nore instrunents or sets of
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providing a selectlon of possible trajectories for
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|nStrunents conputer nmeans providing a display

on thmmpteher inéard &ﬁﬁcétﬁfg, Snothiengisplag, Hes ipoisRidnodf #recCEelected
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ipeR 20 tagi adrajpdery ligs b assigEPAtethe ReleriarkRPn or
set of instrunments; the user selecting an icon;the
user assigning a position to the sel ected icon; t he
user, optionally, assigning a trajectory, fromthe
sel ection, to the selected icon; and conputer neans

i ndi cating, on the display, the position of the

sel ected icon and whether a trajectory has been
assigned to the selected icon.



