WO 2006/059957 PCT/SG2005/000407 Method and Apparatus for
Enabling a User to Amend an Audio File Field of the Invention The
invention relates to a method and apparatus for enabling a user to amend

W0 auelipdele, via a user interface for controlling a driver for recauthe§iR8o0407
the audio file. Particularly, but not exclusively, the invention relates to a
method and apparatus for enabling a yser to amend a MIDI file, via a
user interface for controlling a driver for applying three-dimensional audio
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Summary e invention In general terms, the invention proposes that a
user interface be provided for controlling a driver for re-authoring an
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Two dimensional audio data is known for various audio files. If two dimensional
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 éach 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



2 position and/or a trajectory for an icon and, once he has done so, he can
see the changes he has made on the user interface. In particular,
according to the invention, there is provided a method for enabling a user

wipapeadsan audio file, via a user interface for controlling apghiMeLIRE 8407
authoring the audio file, the method comprising the steps of: a)

associating an icon on said user interfagce with one or more instruments
or sets of instruments in said audio file; b) providing a selection of possible
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lative to said user, of the associated instrument or set of instruments; c)
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For example, the icon may be shown with a shadow, the size of the
of the associated instrument or set of instruments;
d) the user selecting an icon;
e) the user assigning a position and/or a trajectory from the selection, to
the selected icon; and
g) indicating, on said display, the position of the selected icon and

whether a trajectory has been assighed 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
ihe 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.



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

2006/059957 PCT/SG2005/000407 3 In an alternative embodiment, the

virtual view shows a virtual perspective view of the user and a three
wimeRsisnal space around the user. In that case, the positigekiRISeR 407

in the space around the user may be indicated by the position of the icon

on the virtual perspective view. Alternatiye virtual views are also

envisaged: For example, the virtual view may show a virtual elevation

view of the user and a two dimensional vertical plane around the user.

Advantageously, the step of the user assigning a position to the selected
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of saving changes to the audio file. That step may be performed by a user
ordRPEdNEHE?ed automatically, for example at regular time intervals.
In one embodiment, the instrument or instruments associated with each
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selected icon across the user interface.

Preferably the method further comprises the step of showing on the user
interface the instrument or instruments 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



4 second showing information related to each icon including the
instrument or instruments associated with each icon and the trajectory
associated with each icon. In a preferred embodiment, the icon or icons

th}m,&@y?, been assigned a trajectory have a different visya CRANGE
from icons which have not been assigned a trajectory. Thus, the user is

able to tell at a glance which icons have, been assigned a trajectory and
which icons have not been assigned a trajectory In one embodiment, the
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motion; up and down motion; figure-of-eight motion; zig zag motion; spiral

motion; and arcuate motion. Other possible trajectories are also
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audio file is a MIDI file. According to the invention, there is provided
afi3iRaiRY for enabling a user to amend an audio file, the apparatus
comprising a user interface for controlling a driver for re-authoring the

file, th f t lea th
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being commonly associated with movement.

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. 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
VMIDl 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 MID! file.

According o 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;



b) 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; c) a display on said user interface, the display

vwHawibesthihe position of each icon, each position defining tp@ﬂﬁ(’i‘i@(‘yooo 407
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. In a preferred embodiment, the display on the user
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virtual perspective view of the user and a three dimensional space around

the user. In that case, ffi&" position of the icon in the space around the
user may be indicated by the position of the icon on the virtual
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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. '

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.



Preferably the display shows the instrument or instruments associated
with each icon. Preferably, the display shows the trajectory, if any,
assigned to each icon. In a preferred embodiment, the icon or icons

wihisl haye,been. assigned a trajectory have a different Visﬁ@ll/sczoosmoo 407
appearance from icons which have not been assigned a trajectory. Thus,

the user is able to tell at a glance which icons have been assigned a
trajectory and which icons have not been assigned a trajectory. In one
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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. 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;

¢) 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;



e) the user assigning a trajectory, from the selection, to the selected icon;

and f) the user assigning a rhythm, from the selection, to the trajectory
assigned to the selected icon. Each rhythm defines the rate of motion of
whe:ieeRsiesa given trajectory. Each rhythm is matched to thg.gjidin fil 00 107
music rhythm, thereby establishing a coordination between the audio fi

music and the icon trajectory. Preferabl;; the method further comprises

the step of showing on the user interface the instrument or instruments
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there Is a so provide apparatus or enabling a user to amend an audio
file, the apparatus comprising a user interface for controlling a driver for
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interface the trajectory assigned to each icon.

Preferably, 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;



sets of instruments; c) a selection of possible rhythms for each trajectory,
each rhythm 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

whBhiargedhe display showing the position of each icon, egghResHIRR 00407
defining the virtual position, relative to the user, of the associated

instrument or set of instruments. Accogding to the invention, there is also
provided a method for enabling a user to amend an audio file, via a user
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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 usér, 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.



The foregoing aspects and many of the attendant advantages of this
invention will become more readily appreciated as the same become
better understood by reference to the following detailed description, when
waKeidnseepjunction with the accompanying drawings, of whjch 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;
Figure 2 is an exemplary user interface display for step 101 of Figure 1,
Rt e [PeiSorp asenadl ey maw'nig@‘ace display for steps 103 and 105 of
Figure 1; Fi ure4|s first,exemplary user in '
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Description of the preferred’embodiment Figure 1 is a flow diagram
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Figure 5 is a second exemplary user interface display for step 107 of
Figure 1; and
Figure 6 is an exemplary user interface display showing how the user may

work with several files at one fime.

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 frdm 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



depend on the number of instruments which will, in turn, depend on the
particular file selected. The icons are displayed on the user interface in
such a way as to show the position of each icon with respect to the user.

wohgepesition of a particular icon on the display represents therNiEdiad n00407
position relative to the user of the instrument or instruments associated

with that icon i.e. the position relative to the user, from which the sound of
the particular instrument or instruments associated with that icon will
@snanateviies thenfdl ble iisspiayeshidt willitte milledrihatrticarepesitiont the
and, "instr menf%%?s(ijtion" will be used interchangeably in the specification -
BT SARGUIE BEUHaErstood that "icon position” refers to the position of

the icon relative to the user on the user interface, whereas "instrument
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restricted to a two dimensional horizontal plane around the user. Alternatively,
the icons/instruments may be positioned in the three dimensional space around

the user.

At step 103, the user selects a particular icon. The selected icon is one to
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 trajéctories within a two dimensional horizontal plane



around the user (2D trajectories) and trajectories within the three
dimensional space around the user (3D trajectories). The trajectories
each define a sequence of positions repeated to form a loop to continue

vy #hg/ekepation of the entire MIDI file. Once a trajectory hasbeR@a2005/000407
assigned to a particular icon, the user interface shows which trajectory

has been assigned to the icon. In addition, the appearance of the icon

itself on the user interface changes. In this way, the user can immediately
swmdm’dhﬁeonsdwa(@@mq!acaeé@)mhﬂaje@motte'feawdtmmitthaha\mndin’rmsional
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onary. It W be note hat "icon traject y" and "instrument trajectory”
wiflgst! eiaes] qﬁ@@ﬁ@ﬂgé&@@ﬁmh@ JpEmiftaeen BrioeshvigBethe duration of
‘understard tadi fgen trajectory” refers to the path of the icon relative to
the user on the user interface, whereas "instrument trajectory” refers to
the virtual path of the instrument relative to the user. At step 109, the user
haBribe aptmaietigpiapdmdetre ddiRjidd to meyaeticiler womdseapsewiihterface

th SV C e 1 X the logic
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icamperharsenel dberinnayitsedim ibe pesiitiotatfane digirassriedndthis way, the

seygspl Qe BiRINSBE Wil m@nﬁl%m\ﬁ%wm%%ﬁéf@q}awbnes and
time %playmg back the MIDI file. Once the user is satisfied that sufficient
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hagpyaiididienafiect 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
stdp wibdie W@%O@OS’@QBWBEEY@G‘ZGOB/OM&W@E Frjeniery’'twl be used
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|Ilustrated the ow diagram of Figure 1, for an embodiment of the
trajectory” refers to the pa’th of the icon relative to the user on the user interface,

whereas “instrument trajectory” refers to the virtual path of the instrument
relative to the user.

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 biock.



invention. Figure 2 shows an exemplary user interface display 201 for
MIDI file "Ocean Serenade" as it might appear when the MIDI file is
opened (step 101 in Figure 1). On the left-hand side of the user interface

W i%J@Xﬁgﬁz is a user representation 203. The user represgptation, 203 is, -

a virtua n view of the user and shows a circular horizontal plane 205
surrounding the user 207 at the centey; Seven icons 209a to 2099 are
shown surrounding the user (although it will, of course, be understood

@@P?éli}’ %&?{‘éﬁfﬂﬁt@@ﬁ%ﬁw@hﬁeﬂ iﬂﬂﬂfﬁﬂﬁ avdbrgeend m?meance with
artcular lle). I'ne angular position eacn icon repres ,
SosifiTPR IHSHRIEH {RLB AR o BRERSE e gl A EiE ot of the

emanagm when the MIDI file is played. The radial position of each icon (i.e.
the distance from the user 207) represents the volume of that instrument
or instruments (relative to the other instruments) when the MIDI file |

S 3
Fiyee. Dahbesignteramriay ysaiduissrrctiarRviBihyfIoR\le “Ocean
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nassignedtot ‘at Instrumen e first column 213 simply shows .
tioetem RewpeicanaRABartR: 28RSO WACH [ERM Y gnipRrser (although it
identifeatiorse! teedranrimbdaamseany irsreanst auemal belmowdhend this
PR TR A BRI el T TR RO T oo
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SRR s I shgeteCr kot cgessabinie .
tHbe\mi[an@@rﬁdehgqu@rnﬁpjmWesen’ts the vp\ume of that instrument or

instruments (relative to the other instruments) when the MIDI file is played.

On the right-hand side of the user interface display 201 is an instruments pane
211.

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 fo

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

The second column 215 shows the visibility check boxes. [f 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



icons in the user representation 203. The user may only be interested in
some of those icons and can de-select the eye checkbox on the

remaining icons to produce a less cluttered view on the user interface. In
vrigiane/@sovge see that icons 209a to 209f are clearly visible ghe,&YR05/000407
checkbox is selected) and icon 209q is faint (the eye checkbox is
de-selected). The third column 217 simily shows the icons themselves as
they appear in the user representation. The fourth column 219 shows the _
insjeLimant(sy thatle et icon bepresentainyin tscuseit iepipseyagtion 203. This

relgr‘?sseef[]{sﬁqﬂ SO BFRNARIGRROFPFRPIREANIR indl Qs bQuBn#P I8 any

represents a double bass, 209d represents an orchestra stri,nggs secti

n,
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anegrRLiRRNEhenfifthepolimizid2d thaows ehethieion Bajéatoryrhaimibgeinons to

assigned to that icon, In Figure 2, we see that all the ico to 20
oA Gl B R R, e e LI e thet
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a%égﬁvflgrﬁr@%%% QH@Q%?@H%Q%?@CF&‘QZ%’ a Global Stereo

n r a u

Spre Ica nd a Volume Indicator 229. Toolbar 223 allows a
user to open a MIDI file (Open button), to save the opened MIDI file

(Says RUHEDIGe SarethpigraRd MEDctiesanenavEieShey Appear in the
button). The View Instruments button on toolbar 223 opens and closes the

indBERTEREEIRIRISTM . The Progress Bar 225 shows progress when the
MIDI file is being played back. The Progress Bar also includes play, stop,

R AL 4N OB Y P RADR Pl sde. we

The & 0 ere icator 227 controls the stereo sgoread of the

MEDE tatplispba ek ¥n d eRECTRINIMEN neReARiic 95PEEnRIBRAN & tRRsTePresents a

volymen Reterringde Figrsschiyve sasutiatshgs SErgnay srieehtN a600rchestra
and assign a new
strings section, 209e represents a pan flute, 209f represents a drum and 209g

represents an accordion.

The fifth 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
MID! 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.



position to that icon (steps 103 and 105). Figure 3 shows an exemplary
user interface display 301, once a new position has been assigned to
icon 209a. Icon 209a (acoustic grand piano) now has a new angular

wBOsIiQRes9 the sound of the acoustic grand piano will em?r&ﬁt AolanlF}
different position when the MIDI file is played. Icon 209a also éEs a[lg/ 0407

different radial position (it is further awgy from the user) so the sound of
the acoustic grand piano will be quieter, relative to the other instruments,
when the MIDI file is played. Referring to Figure 1, we see that the user
may assign a new trajectory to the selected icon (step 107). Figure 4

THB R bReATRRSP RG] IRUFREE AR0p U0, IAmEIPiea A 9 the MID
heinthassgnesdens arpRefalnefee 208t cohendhrdirasiarysiatuen 221

has been selected for icon 209a, a selection 403 of possible trajectories
appears. In the example shown there are six possible trajectories:
Rydeeriof diphiomeybnvens 40 Hhall tukwiser spaplsereaniem érumoid aasigera new

g@&h&ﬂj&%ﬂgﬁkéaﬂ@i'@fgtﬂ%HB 308 oW, POYEMERE AL %Ipé%ry user

diagonal movement nd 415 in twodirections. Further trajector]
grerigeediipptayd8dimace rerpwiasiiomieakeabassignaddadyon 209a.
triangular movement and an arc moving from left to right or up and down.
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bétbetdppasisigpedisamrei@maneiés fothat diftcsine pdshiepedsiplehe MIDI

HESEGRE Sonyalstie O A000U0RSEY ROTISEAATRONATAS by

e seen that some of the trajectorles_ or Instan aject
fRYBIBe HesRheribermouAkdidie Biaplitnarardupiathavilsbe quieter aiglative

EPhsigdelireUHbREIRIRSaHEMNYPkE BQYaRaNt in the three

dimensional space around the user. These are 3D trajectories. This is
discussed further below. Figure 5 shows an exemplary user interface

Hefaaing0d Gipera rajectsy has the user may assign a new trajectory to the
selected icon (step 107). Figure 4 shows an exemplary user interface display
401, when a trajectory is being assigned to icon 209a.

We see that, when the trajectory column 221 has been selected for icon 209z, 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.



been assigned to icon 209a. The trajectory selected (in this case the
Figure-of-Eight trajectory) is shown in the trajectory column 221. In
addition, icon 209a is now shown in green to indicate that a trajectory has

vgenassigned to that icon. Thus, the user can see very quigklyands o007
easily which icons have been assigned trajectories and which have not.

Referring to Figure 1, we see that the usgr may now preview the MIDI file,
with the changes, by playing back the MIDI file. As the MIDI file is played

baclyithss @é‘é‘a\r R EEDE h%"‘ﬁé]@?%ﬁ%% ??&P%Q{Engé %ﬁjété%}ytla@?f involve

icons which have been assigned a trajectory will move in thé user
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filéerigeptayied. backtfide tepertdriidhiminsismrivém aasprigiecdivid Eatensional

f I he MIDI fil
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pd¥ts 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
s. Once the user is happy with the MIDI file, he may use the "Save" or

%fﬁé HINGH 37 AT U85 iBtesiacendinmipy fie1 oRee etaimetery has
fllbémsdﬂegnemt@(tmsmme 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
chtgy&raigrionaseleelad rfiadbisnith §¥ONROBRIOBISBEight trajectory) is shown in

Pt 9EReRMPeB (A 160 'Wﬁoéaﬁrﬁ% iE0& ?QQA fl% é@i(v‘y e nextn (green to

played back by the same user or may be next anoth

uéﬁq}ﬁﬁ‘f‘n@rﬁ%@f b"’eVéiﬁ&%@’ﬁé?ﬁ%ﬁ@ﬁfbtﬂ%&nqﬂoioet@ahp?@nthéf st @seruser can
Msyeelesttranirally seaddhsiipanhMiDiciesihiiR 886ANEsERRed M QMRS and

%(@qs Whl be ab@e to experience the new MIDI file soundscape. It will be
unders oodethat the steps of Figure 1 may vary in other embodiments.

Referring to Figure 1, we see that the user may now preview the MIDI file, with
the changes, by playing back the MIDI file. As the MID! file is 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



For example, the user may wish to save the changes to the MIDI file as he
works on it, or he may wish to preview the soundscape more regularly.
The user may wish to deal with several tracks at the same time.

wa brelesss,the user interfaces are collapsible so that seveghGamarRB M7
simultaneously. This is shown in Figure 6. The system is designed to be

used by an individual user who wants te edit MIDI files at his own PC.
Typically, the PC will be set up with one speaker on the user's left and
QReispeResIed thmdsalnslrfglatn'ié;a BO tiesjectianets bhdsey, the seone user or

mov s accordingly,i
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user's left and right. However, if a 3D trajectory is chosen, the icon moves
§RPon the user representation 203. However, user representation
203 simply shows a horizontal plane and it is necessary, for a 3D
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ument IS IS ac ieve around the icon,
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in an up and down movement and this is achieved by the WO
2006/059957 PCT/SG2005/000407 17-two speakers virtualising the
elenationr irmayheisiotiz olatall lyitpeees siteadies atithdadertiactialev allos@ifore, the
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assigne to a partlcu ar mstrume e soundscap

piageeMatk gMrBdimproved if the trajectory is timed to coordinate with
the rhythm of the particular music of the MIDI file. If that is the case, the
rhythm of the instrument/icon movement will be identical to that of the

1S SHHAMAHRARRIBNES ARG WReFhBY @TRAVAYAL M5 THADMYARS IRRHIEMID!

cm@@dmaﬁ% own PC. Typically, the PC will be set up with one speaker on the
user’s left and one speaker on the user's right.

If a 2D trajectory 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 rigﬁt.

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 frajectory, 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



Thus, the matching of the two rhythms will improve the listening
experience for the user and will also provide a link between the music
and the assigned trajectories. For example, given a waltz rhythm together

wiithoacrispale left and right alternating trajectory, the soundsgape Wil o407
improved if the trajectory is timed with the waltz rhythm. One way to do

that would be to arrange the trajectory sp, that the sound emanates from
the left of the user on the first beat of the three- in-a-bar waltz timing and
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waltz timing and so on. Alternatively, the soun
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rhythm. It should be understood, however, that this is an example and

m ther .rhythms can be envisaged. For example, the musical rhythm
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miiebusset O R006IS69PEF HE B S0 06(040 Thd Grausomaticaie assigned
wlg%g@grggjectory is assigned in accordance with the rhythm of the

music of the MIDI file. The scope of the invention in creating new positions
and/or trajectories using the user interface is intended to extend to

arfendingrmen) siardiard (IRsrey iyt AHAL TRSARdAISAtY right
audio files al{eada/ contt%mlng 3D parameters.. )

alternating trajectory, the soundscape will be improved if the trajectory is timed
with the waltz rhythm. One way to do that would be to arrange the trajectory so
that the sound emanates from the left of the user on the first beat of the three-
in-a-bar waltz timing and then from the right of the user on the next first beat of
the three-in-a-bar waltz timing and so on. Alternatively, the sound could be
arranged to oscillate between the left and right in time with every beat of the

waltz rhythm.

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



According the illustrated and described embodiment, in the process of
amending an audio file, the user interface parameters are modified by
manipulating an icon. That is, the user interface parameters are preferably

wePHaiRe;modified by movement of the icon on the user inteffacs SS56EH,

as described above. The modified user interface parameters are then
mapped to and from parameters reprggentative of the audio file (e.g., 3D
MIDI parameters) using a driver for re-authoring the audio file. The driver

Ra PR HENTONHRE thaRgBeiHe RUSLLiGIRIP iRIaeBRAaINNGN the rhythm of
informatjon t){@ﬂ@( of a variety of methods. Without limiting the scope of

e imvsitioh IREHBd for amending the audio file is described
generally below. The scope of the invention is intended to extend to audio
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from an audio file representing the virtual positions of the instrument(s) in

é’%fﬁf@ﬁﬁ%?coordlnate system. Preferably, the user interface parameters

mclude azimuth, distance, eIevatlon and pan spread factor parameters
flnegl rela ive t‘ﬂus reen haV|n the li stener deemed to
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methods. Without limiting the scope of the invention, one method for amending
the audio file is described generally below.

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 MID] file. Since no values are generally
available from a standard MIDI file for azimuth, elevation, distance, and pan



applies to this spread value. The initial user interface parameters as
modified by the user interface are then provided to the driver. The driver
then converts the user interface parameters to the audio file parameters.

wd'eanesded audio file parameters place the sound in virtyalspage b0
assuming that the MIDI pan controller positions the sounds along an arc,

the arc vector from the listener position {¢ the center of the arc defined by
the elevation, azimuth, and distance values. The user interface pan
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raipphasabthiisasprabowkine. vector from 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
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”}9‘5@’38@% e MFWHGWQ}%EEHG@% DS PIOY. ager(]ég?amegers to

example, a horizontal distance to the icon aong a nomlna

x%?faguéﬁa finBRESAEiP st @aenges padjseiieinaemessts phagsethe sound
samgrherizpnied M?%EW@QWQ%@WM@H%“@&W%W%%MWM sounds

tn{%onometrlc fupctlons to m|n istance in the horizontal plane
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MABRSELER27 illustrated in FIG. 2. By using the pan spread parameter, the arc
may be made wider or narrower. This arc may be visualized as the arc
between the 2 virtual speakers, i.e., between the left reference position and the
right reference position. The re-authored audio file in one embodiment uses a
pan roll angle parameter to specify the rotation of the arc about the vectof from
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
cbmplete 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



the driver to the parameters for the audio file, for example to new
parameters or controllers for a MIDI file. Those skilled in the relevant arts
and particularly those familiar with legacy MIDI formats will appreciate

“Eg%&%sg%yes for many MIDI parameters and controllers may. be 005/000
esignated using two data bytes, i.e. a "coarse" byte (MSBS anhd A irye0407

byte (LSB), thus providing fine resolution for these parameters. Further,
. : 2
associating the data bytes with a type“of controller or parameter may be

e r use,. status.byte assigning a particular number.
s e e A e G, PR R A g
theoRiedasaelafed in MID! messages often includes a controller

number, some registered (defined in the MIDI specification) and some

E?ég- registered. In one embodiment, rather than specifying the distance to

FRRELDIPHRAT PREATREIEmdPfate drRAamesiionmate thar dn caaprgd by
titeatradiofn tasgraeiarstarstive VA dittoaiie skirlkkanteiabinagarpafdivieters or
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files. Preferably, the rendering equipment accepts the saved file with the

fiBafed ke, AhdRemist iR Ve dbREng By itiaonbiae despietinny for
mé@éﬁe_@m f@fyﬁmﬂﬁl s @Ld@e/@uwﬁ%@a&ﬁé\w __ tﬂdmiﬁyp%i%gd?lﬁ@kr or
capabilities of t c tem. The virtual position define the .

B0 S5 S B G IR B D R AR ERgning
peotid then}i@eamhthed:a_umiﬁiéﬂe_. Reohmmeseopﬁmmemérskiﬁtméﬂew@evant
e 3RMHD! R ARG SRCIARA YIRS RREQIYEIIGh ?Rb‘lﬂ%& desiieber

device is able to appropriately position the virtual source. Initially, the arc
RUfIRIe B théssiianeg deiiedons e dtidicarseifioatian) apg sisregdnon-

Yédiearad. the pan value. In order to finally position the virtual source in

In one embodiment, rather than specifying the distance to the arc directly from
the user interface distance parameter, distance and attenuation parameters in
the MIDI file are set by a combination of five different parameters: maximum
distance, gain at maximum distance, reference distance ratio, distance ratio,
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 compelling
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 MIDI 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



space, azimuth and elevation values, followed by a rotation of the roll
value are used as well as the distance parameters. While the use of 3D
positional and trajectory information with stereo speakers is illustrative,

vibednventien is not so limited. The scope of the present invegtiRBdSyos/000407
intended to extend to the 3D spatial positioning of a sound source with

any of a variety of sound speakers or sygtems, i.e., to enable the audio
files to be played back with any speaker system or 3D synthesizer. For

expraptevHIesSEhItRG shieaaserived-iemamays 3R MIRhES:MAY Bsurce in
used with 4.1 systems, 5.1 systems, 6,1 systems, headphones, etc.

FopHE, o e el AR Ve Rl B et gidhe roll value are
rersetuy edfilestbaniisthacarpabposiinn associated with an instrument

by other suitable methods, to include directly defining the Cartesian

coordinates of the virtual position in the amended file. While the preferred
eibéaithertsss ehé ihpeniionalangceaianienariaraationesitrilstereiv wilbhiers is

appEeiaied thativasiaimabanges samtae Meds thersl %f‘fﬂg‘&%ts%ﬂ?ﬂ{at)@ﬁﬁon is
frp%gﬁgmt anggcope of the invention as defined by the appende
cIHRRERACS EXE st R v SratirhRasitiannos rRYNS sebrs witfeaay of a

anagietyoof [?ouriai &m&l&éﬁmf@tgtéﬁﬁ&ﬁtﬁ@ﬁh’@@ﬂﬂ?% Hidie-AERSIBE played
t [ ri e 5 steps of: a) associating an
N s R R 0% R HCS GRG0 W)
irfﬁ_fﬁﬁﬁe_ﬁ@ iNﬁéafWHUéi@ﬁ@b?@rWBﬂnﬁla selpdipusidodsible! systems, 5.1
USRI B SATETRIGIEUbHAMS, LIS COY AN S MR, P ntion is
relative to said user, of the associated 10 instrument or set of instruments;

o) radRthip Lateprhfcotnedrradbring e stinghtiringtue peaitimhassociated
eadth saidiicanireach positiet defiaisie thrirByal ROSHANLARUVE USRI the

u&%rr’tesian coordinates of the virtual position in the amended file.

While the preferred embodiment of the invention has been illustrated and
described, ‘it will be appreciated that various changes can be made therein
without departing from the spirit and scope of the invention as defined by the
appended claims.



of the associated instrument or set of instruments; d) the user selecting an
icon; 15 e) the user assigning a position and/or a trajectory from the
selection, to the selected icon; and f) indicating, on said display, the
position of the selected icon and whether a trajectory has been assigned
to the selected icon, so as to provide thez2user with a visual overview of
the audio file's amended soundscape; 20 wherein the possible trajectories
fordefdMmin are in a rhythm which matches the rhythm of music of the
audio fife. 2. A method according to claim | wherein the display on said

r mterface Es%h% s a virtual view of the user and the user's

roun ATRERIDE adsttiRGBRIdiaN Zufierdim tie stepoiterface

mdmatmgrdﬂmgasdmrdbme Sﬁ@@%'ﬁ%‘me%@'wmm% nszng the
pogiti &f the icon in the user's surroundings on the virtual view. 3

method according to claim 2 or claim 3 wherein the virtual view shows a
virtual plahaseacstine arsmoarmhasambﬂmnmﬂa@é hotizentad hane

ar%ﬂ%ﬁ@ﬁté‘%ﬁ%é@@ﬂﬂ@ﬁﬁb IPEAAYMCELLP 23 5. A method
accordin ﬁg\)to claim 2 or claim 3 ereln the V|rtu vlew shows a virtual

perspec @WéW'BFtﬁéﬂ%?%@fa‘)mb’@m@m EpazecAreadothe each

 Useni G ameihartnssatding rARY AR LRI 100 pberein the step
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ofim?mﬁer aSSI ;; rﬁ L osmon to the selected icon comprises thé User
moving the selécted 1eon MR user's surroundings on the virtual view.
©) providing a display on said user interface for showing the position of

each said icon, each position defining the virtual posmon relative to said user, -
of the associated mstrument or set of instruments;

d) the user selecting an icon;

e) the user assigning a p051tron and/or a tra}ectOry from the seiectron to

the selected icon; and

f) indicating, on said display, the position of the selected icon and
whether a ’crajectory has been ass:gned to the selected icon, so as to provnde
the user with a visual overview of the audio file's amended soundscape;
wherein the possible trajectories for selection are in a rhythm which matches

~ the rhythm of music of the audio file,

2. A method accordmg to claam 1 wherein the dlsplay on said user interface |
shows a V|rtual 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
surroundmgs 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. '
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10 7. A method according to any one of the preceding claims further
comprising the step of showing on the user interface the instrument or

instruments associated with each icon. B. A method according to any ong; g | p

of the preceding claims further 1s comprising the step of showing the
trajectory, if any, assigned to each icon”9. A method according to any one

of the preceding claims wherein the icon or icons which have been

assigned a trajectory have a different visual appearance from icons which
héve nofbeethassignedimdrajettory 226 tRid pethodiacrerdingsto [k ws

RIS S ER el been romeda taeroy e,

pr&geEding claims wherein the 25 selection of possible trajectories
includes one or more of: left and right motion; up and down motion;
fi%;Jre-of-eight motion; zig zag motion; 30 spiral motion; and arcuate
m

tion. AMEHRY XK NP0 ATAONMCEEEPDE Tod Ahsstibthacierdirighe
to.asy are;alihe preseding ehringwherain theoRpdin ilgis aMIRLIIE, the

1%131‘5@?@%[:%%‘%@& enablln%a user to amend an:audio file, the apparatus

5 COmpsIng & User interacs ToHBEREsIY Bt Atof$¥:authoring the

audio file, the user interface comprising: a) at least one icon, the or each
IceN be'ﬂgrr?e?ﬁ%'%@éo}%mg%%% BIL%s the preceding claims further -
comprising the step of showing on the user interface the instrument or

instruments associated with each icon.

8. A method acdordingvto any one of the preceding claims further

comprising the step of showing the trajectory, if any, assigned to each icon.

9. | A method according to any one of the preceding claims wherein the icon
or icons which have been assigned a trajectory have a different visual

appearance from icons which have not been assigned a frajectory.

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

been assigned a trajectory are shown with a coloured glow.

1. 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;
ﬂgvure~of~eight motion;
Zig zag motion;
spiral motion; and

arcuate motion.

Amended Sheet
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instruments or sets of instruments in said audio file; h) a selection of

possible trajectories for each icon, each trajectory 10 defining the virtual
path, relative to the user, of the associated instrument or set of

instruments; c) a display on said user interface, the display arranged to -
provide the user with a visual overview gf the audio file's amended
soundscape by showing i) the position of each icon, each position
defining the virtual itiqn, relative to the user, of the associated
instr‘u_m(-:_-nt‘oér/'e ;geétl gjf?rﬁgs}?r%!%]%c}n?s;ya%%i v&tngtﬂreercg [rré?e%f%'wsh\g Hagnhe
assigivddadstrd\déletted icon; wherein the possible trajectories for

selection are in a rhythm which matches the rhythm of music of the audio
file, 20 14. Apparatus according to claim 13 wherein the display on said

uset inteRBEERLSHIBHERs IV mAPFIeln BTREd3e Partp e Userapparatus
sumoundings: 15eApparatusiaceoreivgrig glaimd4ovhersimthe digplaydio fie
S the ition 25 of.each icon by displaying the position of the icon
inq&%%g&e}@%%%rgoguﬁocﬁn%%sbnﬁ “the virtual view. 16. Apparatus according to
claim 14&petlarat B wivereiththendetabliviewbshgwssa sistadlwiaroview ofore
theurerand atwadimensional horizanfal 0 around the use,,
Amended Sheet IPEAﬁgU MCSLLP %%%#’%%%ﬁé%ams according to claim

14 or cl&ih? B5\RAEBIATRRSHRGAT vsiediosRe i aasuedperspbdtajectiew of
the=pspigand aituse-gimessionatspase sarounththesdsers I8 HIRAAMS <ot

a%glanrgtlrn tgn?sn;y one of claims 13 to 17 wherein the display

)

c) a display on said user interface, the display arranged to provide the
user with a visual overview of the audio file's amended soundscape by showing

i) the position of each icon, each position deﬂnihg the virtual
position, relative to the user, of the associated instrument or
set of instruments; and

ity whether a trajectory has been assigned to the selected icon;

wherein the possible trajectories for selection are in a rhythm

which matches the rhythm of music of the audio file.

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 sach 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.
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IPEA/AU



10

15

20

25

mORNS Figlire

shows the trajectory, if any, assigned to each icon. 19. Apparatus
according to any one of claimsl| 3 to 18 wherein the icon or icons which

have been assigned a trajectory have a different visual appearance io MCSLLP

from icons which have not been assigned a trajectory. 20. Apparatus
according to claim 19 wherein the icon g¢ icons which have been
assigned a trajectory are shown with a coloured glow. 15 21. Apparatus

aqcordingfo-aan: oneR6laims d3ita 2@ whesein thevselestiane ofrprssiele
trajectories mcazdes one or more o eftandri t motion; ‘rwéinand

PR ERRTO P aG b St Ry ghon%gpace'
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18.  Apparatus according to any one of claims13 to 17 wherein the display

shows the trajectory, if any, assigned to each icon.

19.  Apparatus according to any one of claims13 to 18 wherein the icon or
icons which have been assigned a trajectory have a different visual appearance

from icons which have not been assigned a trajectory.

20. 'Apparatus according to claim 19 Wherein the icon or icons which have

been assigned a trajectory are shown with a coloured glow.

21.  Apparatus according to any one of claims13 to 20 Wherein the selection
of possible trajectaries includes one or more of: o

Jeft and right motion;

up and down motian;

figure-of-eight motion;

zig zag motion,

spiral motion; and

arcuate motion.
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