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(57) Abstract: An apparatus comprising: an input configured to select at least two audio signals; a classifier contfigured to segment
the at least two audio signals based on at least two defined class definitions; a class segment analyser configured to determine a dif -
ference measure between at least a pair of common class segments from the at least two audio signals using a class based analyser;
O and a difference analyser configured to determine the at least two audio signal common class segments are within a common event
space based on the difference measure.
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A SHARED AUDIO SCENE APPARATUS

Field

The present application relales to apparatus for the processing of audio and
additionally audio-video signals to enable sharing of audio scene caplured audio
signals. The invention further relates to, bul is not limited o, apparatus for
processing audio and additionally audio-video signals to enable sharing of audio

scene caplured audio signals from mobile devices.

Background

Viewing recorded or streamed audio-wideo or audio content is well known,
Commercial broadcasters covering an svent often have more than one recording
device (video-camera/microphone) and a programme director will select a ‘'mixX’
where an output from a recording device or combination of recording devices is

salected for fransmission.

Multiple ‘feeds’ may be found in sharing services for video and audio signals
{such as those employed by YouTube). Such systems, which are known and are
widely used {o share user generated content recorded and uploaded or up-
streamed to a server and then downloaded or down-streamed o a
viewing/listening user. Such systems rely on users recording and uploading or up-
streaming a recording of an event using the recording facilities at hand to the
user. This may typically be in the form of the camera and microphone

arrangement of a mobile device such as a mobile phone,

Often the event is attended and recorded from more than one position by different
recording users at the same time. The viewing/listening end user may then select

one of the up-streamed or uploaded data to view or listen.
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summary

Aspects of this application thus provide a shared audio capture for audio signals
from the same audio scene whersby multiple devices or apparatus can record
and combine the audio signals to permit a better audio listening experience,

Thers is provided according to a first aspect an apparatus comprising at least one
processor and at least one memory including computer code for one or more
programs, the at least one memory and the computer code configured to with the
at least one processor cause the apparatus fo at least: select at least two audio
signals; segment the at least two audio signals based on at least two defined
class definitions; determine a difference measure between at least a pair of
common class segments from the at least two audio signals using a class based
analyser; and determine the at least two audio signal common class segments

are within a common event space based on the difference measure.

The apparatus may be further caused to generale a8 common fime line

incorporating the at least two audio signals.

The apparaius may be further caused {o align the al least two audio signals when
a lime difference between two of the at least two audio signals is less than a
defined threshold, wherein the time differance is the difference on a common time
fine incorporating the at least two audio signals for a pair of common class

segments from the at least two audio signals.

Segmaenting the at least two audio signals based on the at least two classes may
cause the apparatus to: analyse the at least two audio signals {0 determine at
least one parameter; and segment the al least two audio signals into parts where
the parts of the at least two audio signals are associated with at least one range

of values associated with the at least one parameter.

Analysing the at least two audio signals to determine at least one paramester may

cause the apparatus to: divide at lsast one of the audio signals into a number of
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frames; analyse for at least one frame of the number of frames of the at least one
audio signal {o determine the at least one parameter valug; and determine a class
for the at least one frame based on at least one defined range of parameter

values.

The at least two classes may comprise at least two of. music; speech; and noise.

Determining a diference measuwre between at lsast a pair of common class
segments from the at lsast two audio signals using a class based analyser may
cause the apparatus to: allocate a pair of common class segments which overlap
to an associated class based analyser; and dstermine a distance value using the

associated class based analyser for the pair of common class segments.

Determining a distance value using the associated class based analyser for the
pair of common class segments may further cause the apparatus o determine a

hinary distance value.

The apparatus may be further caused o determine whether the at least two audio
signals are within a common event space based on the determination of the at
lsast two audio signal common class segmenis are within a common event

space.

According to a second aspect there Is provided an apparatus comprising: means
for selecling at least two audio signals; means for segmenting the at least fwo
audio signals based on at least two defined class definitions; means for
determining a difference measure betwesn at least a pair of common class
segments from the at least two audio signals using a class based analyser; and
means for determining the at least two audio signal common class segments are
within a common svent space based on the difference measure.

The apparatus may further comprise means for generating a common time line
incorporating the at least two audio signals.



10

15

20

25

30

WO 2014/188231 PCT/IB2013/054243

The apparatus may further comprise means Tor aligning the at least two audio
signals when a time difference between two of the at least two audio signals is
fess than a defined threshold, whersin the time difference is the difference on a
common time line incorporating the at least two audio signals for a pair of
commaon class segments from the at least two audio signals,

The means for segmenting the at least two audio signals based on the at least
two classes may comprise: means for analysing the at least two audio signals fo
determine at least one parameter; and means for segmenting the at least two
audio signals into parts where the paris of the at least two audio signals are
associated with at least one range of values associated with the at least one

parameter,

The means for analysing the at least two audio signals to determine at lsast one
parameter may comprise: means for dividing at Isast one of the audio signals into
a number of frames; means for analysing for at least one frame of the number of
frames of the at least one audio signal to determine the at least one paramster
value; and means for determining a class for the at least one frame based on at

feast one defined rangs of parameter values.

The at least two classes may comprise at least two of. music; speech; and noisa.

The means for determining a difference measure between at least a pair of
common class segments from the at least two audio signals using a class based
analyser may comprise: means for allocating a pair of common class segments
which overlap o an associated class based analyser; and means for determining
a distance value using the associated class based analyser for the pair of

common class segments.

The means for determining a distance value using the associated class based
analyser for the pair of common class segmenis may comprise means for

determining a binary distance value.
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The apparatus may further comprise means for determining whether the at least
two audio signals are within 2 common event space based on the determination
of the at least two audio signal common class segments are within a common

avent space.

According to a third aspect there is provided a method comprising: selecting at
least two audio signals; segmenting the at least two audio signals based on at
least two defined class definitions; determining a difference measure between at
least a pair of common class segments from the at least two audio signals using a
class based analyser; and determining the at least two audio signal common
class segments are within a common event space based on the difference

measure.

The method may further comprise generating a common time line incorporating

the at least two audio signals.

The method may further comprise aligning the at least two audio signals when a
time difference between two of the al least two audio signals is less than a
defined threshold, wherein the time difference is the difference on a common time
line incorporating the al least two audio signals for a pair of common class
segmants from the at least two audio signals.

Segmenting the at least two audio signals based on the at least two classes may
comprise: analysing the at least two audio signals to determine at least one
parameter; and segmenting the at least two audio signals into parls where the
paris of the at least two audio signals are associated with at least one range of
values associated with the at least one parameter.

Analysing the at least two audio signals to determine at least one parameter may
comprise: dividing at least one of the audio signals into a2 number of frames;
analysing for at least one frame of the number of frames of the at least one audio
signal {o determine the at least one parameter value,; and determining a class for

the at least one frame based on at least one defined range of parameter values.
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The at least two classes may comprise at least two of: music; spesch; and noiss.

Determining a difference measure between at lsast a pair of common class
segments from the at least two audio signals using a class based analyser may
comprise: allocating a pair of common class segments which overlap fo an
associated class based analyser; and determining a distance value using the

associated class based analyser for the pair of common class segments,

Determining a distance value using the associated class based analyser for the
pair of common class segments may comprise delermining 2 binary distance

value.

The method may further comprise determining whether the at least two audio
signals are within a common svent space based on the determination of the at
least two audio signal common class segments are within a common avent

space.

According to a fourth aspect there is provided an apparatus comprising: an input
configured o select at least two audio signals; a classifier configured o segment
the at least two audio signals based on at least two defined class definitions; a
class segment analyser configured to determine a difference measurs between at
least a pair of common class segments from the at least two audio signals using a
class based analyser; and a difference analyser configured {o determine the at
least two audio signal common class segments are within a common event space

hased on the difference measure.

The apparatus may further comprise a segment smoother configured to generate

a common time line incorporating the at least two audio signals.

The segment smoother may be configured to align the at least two audio signals
when a time difference between two of the at least two audio signals is less than

a defined threshold, wherein the time difference is the difference on a common
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time line incorporating the at least two audio signals for a pair of common class

sggments from the at least two audio signals.

The classifier may be configured {o! analyse the at least two audio signals o
determine at least one parameter; and segment the at least two audio signals into
parts where the parts of the at least two audio signals ars associated with at least

one range of valuss associated with the at least one parameter.

The classifier may comprise: a framer configured to divide at least one of the
audio signals info a number of frames; an analyser configured to analyse for at
least one frame of the number of frames of the at least one audic signal fo
determing the at least one paramelsr value; and a frame classifier configured to
determine a class for the at least one frame based on at least one defined range

of paramater valuss.

The at least two classes may comprise at least two of: music; speech; and noise.

The class segment analyser may be configured {o; allocate a pair of common
class segments which overlap {0 an associaled class based analvser and
determine a distance value using the associated class based analyser for the pair

of common class segments.

The class segment analyser may be configured o determine a binary distance

value.

The apparatus may further comprise an event space assigner configured fo
determine whether the at least two audio signals are within a common event
space based on the determination of the at least two audio signal common class

segments are within a common svent space.

A computer program product stored on a medium may cause an apparatus to

perform the method as described hersin.
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An electronic device may comprise apparatus as describsd hersin.

A chipset may comprise apparatus as described herein.

Embodiments of the present application aim {o address problems associated with
the state of the art.

Summary of the Figures

For better understanding of the present application, reference will now be mads
by way of example to the accompanying drawings in which:

Figure 1 shows schematically a multi-user free-viewpoint service sharing
system which may encompass embodiments of the application;

Figure 2 shows schematically an apparatus suitable for being employed in
embodiments of the application;

Figure 3 shows schematically an example content co-ordinating apparatus
according to some embodiments;

Figure 4 shows a flow diagram of the operation of the example content co-
ordinating apparatus shown in Figure 3 according o some embodiments:

Figure 5 shows an example audio segment; and

Figures 6 to @ show audio alignment examples according to some
embodiments.

Embodiments of the Application

The following describes in further detall suilable apparatus and possible
mechanism for the provision of effective audio signal capture sharing. In the
following examples, audio signals and audio capture signals are described.
Howsver it would be appreciated that in some embodiments the audio

signal/audio capture is a part of an audio-video system.
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The concept of this application is related {o assisting in the production of
immersive person-to-person communication and can include video. it would be
understood that the space within which the devices record the audio signal can be
arbitrarily positionad within an event space. The caplured signals as described
hersin are fransmitied or alternatively stored for later consumption where the end
user can seclect the listening point based on their preference from the
reconstructed audio space. The rendering part then can provide one or more
down mixed signals from which the multiple recordings that correspond to the
sglactive listening point. it would be understood that sach recording device can
record the svent ssen and uplead or upstream the recorded content. The
uploaded or upstream process can include implicitly positioning information about

where the content is being recorded.

Furthermore an audio scene can be defined as a region or area within which &
device or recording apparatus effectively captures the same audio signal
Recording apparatus operating within an audio scene and forwarding the
captured or recorded audio signals or content to a co-ordinating or management
apparatus sffectively transmit many copies of the same or very similar audio
signal. The redundancy of many devices capturing the same audio signal permits

the effective sharing of the audio recording or caplure operation.

Content or audic signal discontinuities can occur, especially when the recorded
cordent is uploaded to the content server after some time the recording has faken
place that the uploaded content represents an edited version rather than the
actual recorded content. For example the user can edit any recorded content
before uploading the conient to the content server. The editing can for example
involve removing unwanted segmenis from the original recording. The signal
discontinuity can create significant challenges to the conient server as typically an
implicit assumption is made that the uploaded content represents the audio signal
or clip from a continuous timeline. Where segments are removed {(or added) afier
recording has ended then the continuity assumption or condition no longer holds

for the particular content,
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Furthermore to be able to jointly utilize the multi-user recorded content for various
media rendering methods, such as audio mixing from muitiple users and video
view switching from one user to the other, the content between different users
must employ a ‘common’ time or timeline. Furthermoreg, the common timeline
should be constructed such that the content from different devices or apparatus
shares the same event space. For example users and their apparatus or devices
may move in and out of a defined audic event space during recording or capluring
resulting in a situation where there may be time periods when some apparatus do
not share the same event space even though they share the same limeline.
Furthermore depending on the event venue there may exist multiple event spaces
that are not correlated. For example an event venue with different rooms and/or
floors can result in multiple event spaces from the content capturing and

rendering point of view.

The concept as described herein in embodiments is to analyse and segment the
recorded or capturad content from an svent venue info different event spaces.
This invention outlines method for creating event spaces from multi-user caplured

content. The concept can further be summarized according to the following steps:

* Classifying recorded or captured media conlent {o generate media

segments associated with a defined class

. Applying analysis {0 media segments based the associated class

. Determining similarities betwesen segments of different user/apparatus
media

. Creating event spaces based on similarity siatus for different

user/apparatus media

in some embodiments the classification comprises at least 2 classes, for example
a music class and a non-music class. Furthermore in some embodiments the
classes can furthermore be sub-divided into sub-classes of which the sub-classes
are grouped, for sxample the music class can be divided info a music-classical,

and music-rock sub-clagses.
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in some embodiments the media analysis is applied to each class present in the

segment from different user media.

in some embodiments the audic domain propetties are used {o provide event

space separation resulting fast and computationally efficient operation.

With respect fo Figure 1 an ovenview of a suilable system within which
gmbadiments of the application can be located is shown. The audio space 1 can
have located within i at least one recording or capluring device or apparatus 18
which are arbitrarily positioned within the audic space to record suitable sudio
scenes. The apparatus 18 shown in Figure 1 are represented as microphones
with a polar gain pattern 101 showing the directional audic capiure gain
associated with each apparatus. The apparatus 18 in Figure 1 are shown such
that some of the apparatus are capable of attempting to capture the audio scene
or activity 103 within the audio space. The activity 103 can be any event the user
of the apparatus wishes to caplure. For example the event could be a music
event or audio of a "news worthy” event. The apparatus 18 although being shown
having a directional microphone gain pattern 101 would be appreciated that in
some embodiments the microphone or microphone array of the recording
apparatus 18 has a omnidirectional gain or different gain profile o that shown in

Figure 1.

Each recording apparatus 18 can in some embodiments transmit or alternatively
store for later consumption the captured audio signals via a transmission channel
107 to an audio scene server 108. The recording apparatus 19 in some
embodiments can encode the audio signal o compress the audio signal in a
known way in order {o reduce the bandwidth required in “uploading” the audio

signal io the audio scene server 100,

The recording apparatus 19 in some embodiments can be configured o estimate
and upload via the transmission channel 107 fo the audio scene server 108 an
gstimation of the location and/or the orlentation or direction of the apparatus. The

position information can be obtained, Tor example, using GPS coordinates, celi-iD
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or aGPS or any other suilable location estimation methods and the
orientation/direction can be oblained, for example using a digital compass,

acceleromster, or gyroscope information.

in some embodiments the recording apparatus 19 can be configured fo caplure or
record one or more audio signals for example the apparatus in some
embodiments have mulliple microphones each configured to caplure the audio
signal from different directions. In such embuodiments the recording davice or
apparatus 19 can record and provide more than one signal from different the
directionforlentations and further supply position/direction information for each
signal. With respect io the application described herein an audio or sound source
can be defined as each of the caplured or audio recorded signal. In some
embodiments each audio source can be defined as having a position or location
which can be an absolute or relative value. For example in soms embodiments
the audic source can be defined as having a position relative o a desired
fistening location or position. Furthermore in some embodiments the audio source
can be defined as having an orientation, for example where the audio source is a
beamformed processed combination of mulliple microphones in the recording
apparatus, or a directional microphone. In some embodiments the orlentation may
have both a directionality and a range, for example defining the 3dB gain range of

a directional microphone.

The capturing and encoding of the audio signal and the estimation of the

position/direction of the apparatus is shown in Figure 1 by step 1001.

The uploading of the audio and position/direction estimate 1o the audio scene

server 108 is shown in Figure 1 by step 1003,

The audio scens server 108 furthermore can in some embodiments communicate

via a further transmission channel 111 o a listening device 113,

in some embodiments the listening device 113, which is represented in Figure 1

by a set of headphones, can prior fo or during downloading via the further
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transmission channel 111 select a listening point, in other words select a position
such as indicated in Figure 1 by the selscled listening point 108, In such
embodiments the listening device 113 can communicale via the further

transmission channel 111 to the audio scene server 108 the reguest.

The selection of a listening position by the listening device 113 is shown in Figure
1 by step 1005.

The audio scene server 108 can as discussed above in some embodiments
recaive from each of the recording apparatus 19 an approximation or estimation
of the location and/or direction of the recording apparatus 18. The audio scene
sarver 108 can in soms embodiments from the various capiured audio signals
from recording apparatus 19 produce a composiie audio signal representing the
desired listening position and the composite audio signal can be passed via the
further transmission channel 111 1o the listening device 113.

The generation or supply of a suitable audio signal based on the ssiected

listening position indicator is shown in Figure 1 by step 1007.

in some embodiments the listening device 113 can request a multiple channel
audio signal or a mono-channel audic signal. This requsest can in some
embodiments be received by the audio scene server 109 which can generate the

requested mulliple channel data.

The audio scene server 108 in some embodiments can receive sach uploaded
audio signal and can keep track of the positions and the associated
direction/orientation associated with each audio source. In some embodiments
the audio scene server 108 can provide a high level coordinate system which
corresponds to locations where the uploadediupsireamed content source s
available o the listening device 113. The "high level” courdinates can be provided
for example as a map o the listening device 113 for selection of the listening
position. Thea listening device {(end user or an application used by the end user)

can in such embodiments be responsible for determining or selecting the listening
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position and sending this information to the audio scene server 108, The audio
scene server 108 can in some embodiments receive the selection/determination
and transmit the downmixed signal corresponding to the specified location to the
listening device. In some embodiments the lslening device/end user can be
configured fo sslect or determine other aspects of the desired audio signal, for
example signal guality, number of channels of audio desired, efc. In some
embodiments the audio scene server 108 can provide in somse embodiments a
selected set of downmixed signals which correspond o listening points
neighbouring the desired location/direction and the listening device 113 selecis

the audio signal desired.

in this regard reference is first mads {o Figure 2 which shows a schematic block
diagram of an exemplary apparatus or electronic device 10, which may be used o
record {or operate as a recording or capluring apparatus 18) or listen {or operale
as a lstening apparatus 113) to the audio signals {and similarly to record or view
the audio-visual images and data). Furthermore in some embodimenis the

apparatus or slectronic device can function as the audio scene server 108,

The electronic device 10 may for exampls be a mobile terminal or user equipment
of a wireless communication system when functioning as the recording devics or
fistening device 113, In some embodiments the apparatus can be an audio player
or audio recorder, such as an MP3 player, a media recorder/player {also known
as an MP4 player), or any suitable portable device suifable for recording audio or
audiofvideo camcorder/memory audio or video recorder.

The apparatus 10 can in some embodiments comprise an audio subsysiem. The
audio subsystem for example can comprise in some embodiments a microphone
or array of microphones 11 for audio signal capture. In some embodiments the
microphone or array of microphones can be a solid state microphoneg, in other
words capable of capluring audio signals and outputting a suifable digital format
signal. In some other embodiments the microphone or array of microphones 11
can comprise any suitable microphone or audio caplure means, for example a

condenser microphone, capacitor microphone, electrostatic microphone, electret
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condenser microphone, dynamic microphons, ribbon  microphone, carbon
microphone, plezoelectric microphone, or microslectrical-meachanical system
{(MEMS) microphone. The microphone 11 or array of microphones can in some
ambodiments cutput the audio captured signal 1o an analogue-to-digital converter
{ADC) 14,

In some smbodiments the apparatus can further comprise an analogus-to-digital
converier (ADC) 14 configured {0 receive the analogue captured audio signal
from the microphones and oulputling the audio captured signal in a suitable digital
form. The analoguse-to-digital converter 14 can be any suitable analogue-to-digital

conversion or processing means.

In some embodiments the apparatus 10 audio subsysiem further comprises a
digital-tg-analogue converter 32 for converling digital audio signals from a
processor 21 to a suitable analogue format. The digitalHlo-analogue converter
{DAC) or signal processing means 32 can in some embodiments be any suitable
DAC technology.

Furthermore the audio subsystem can comprise in some embodiments a speaker
33. The speaker 33 can in some embodiments receive the output from the digital-
to-analogue converter 32 and present the analogue audio signal o the user. In
some embodiments the speaker 33 can be representative of a headsst, for

gxample a set of headphones, or cordless headphonas.

Although the apparatus 10 is shown having both audio caplure and audio
presentation components, it would be undersiood thal in some embodiments the
apparatus 10 can comprise one or the other of the audio capture and audio
prasentation paris of the audio subsystem such that in some embodiments of the
apparatus the microphone (for audio caplure) or the speaker (for audio

presentation) are present.

in some embodiments the apparatus 10 comprises & processor 21, The

processor 21 is coupled fo the audio subsystem and specifically in soms
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examples the analogue-to-digital converter 14 for receiving digital signals
representing audio signals from the microphone 11, and the digital-to-analogue
converter (DAC) 12 configured to oulputl processed digital audio signals. The
processor 291 can be configured fo execute various program codes. The
implemented program codes can comprise for example audio signal or content

shot detection routines.

in some embodiments the apparatus further comprises a memory 22, In some
embodiments the processor is coupled o memory 22, The memory can be any
suitable storage means. In some embodiments the memory 22 comprises a
program code section 23 for storing program codes implementable upon the
processor 21. Furthermore in some embodiments the memory 22 can further
comprise a stored data section 24 for sloring data, for example data that has
been analysed and classified in accordance with the application or data o be
analysed or classified via the application embodiments as described later. The
implemented program code slored within the program code section 23, and the
data stored within the siored dala section 24 can be retrieved by the processor 21

whenever nesded via the memony-processor coupling.

in some further embodiments the apparatus 10 can comprise a user interface 15.
The user interface 15 can be coupled in some embodiments to the processor 21,
In some embodiments the processor can control the operation of the user
interface and receive inputs from the user interface 15. In some embodiments the
user interface 15 can enable a user {o input commands to the electronic device or
apparatus 10, for example vig a keypad, andfor to obtain information from the
apparatus 10, for example via a display which is part of the user interface 15. The
user interface 15 can in some smbodiments comprise a touch screen or touch
interface capable of both enabling information o be entered to the apparatus 10

and further displaying information to the user of the apparatus 10.

in some embodiments the apparatus further comprises a transceiver 13, the
transceiver in such embodiments can be coupled {o the processor and configured

{o enable a communicalion with other apparatus or electronic devices, for
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gxample via a wireless communications network. The transceiver 13 or any
suitable transceiver or {ransmitter andfor recelver means can in some
gmbodiments be configured o communicate with other electronic devices or

apparatus via a wire or wired coupling.

The coupling can, as shown in Figurs 1, be the fransmission channel 107 {where
the apparatus is functioning as the recording device 19 or audio scene server
108} or further transmission channel 111 (where the device is funclioning as the
istening device 113 or audio scene server 108). The transceiver 13 can
communicate with further devices by any suilable known communications
protocol, for example in some embodiments the transceiver 13 or {ransceiver
means can use a suilable universal mobile telecommunications system (UMTS)
protocol, & wireless local arsa network {(WLAN) protocol such as for example
IEEE 802.X, a suilable short-range radio frequency communication protocol such
as Blustooth, or infrared data communication pathway {(IRDA).

in some embodiments the apparatus comprises a position sensor 18 configured
to estimats the position of the apparatus 10. The position sensor 16 can in some
embaodiments be a satellite positioning sensor such as a GPS (Global Positioning
System), GLONASSE or Galileo receiver,

in some embodiments the positioning sensor can be a cellular ID system or an

assisted GPS system.

in some embodiments the apparatus 10 further comprises a direction or
orientation sensor. The orientation/direction sensor ¢an in some embodiments be
an electronic compass, accelerometer, a gyroscope or be determined by the

maotion of the apparatus using the positioning estimale.

it is to be undersiood again that the structure of the electronic device 10 could be

supplemented and varied in many ways.
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Furthermore it could be understood that the above apparatus 10 in some
embodiments can be operated as an audio scene server 108, In some further
embodiments the audio scene server 108 can comprise a processor, memory and

transceiver combination.

in the following examples there are described an audio scens/content recording
or capluring apparatus which correspond to the recording device 19 and an audio
scenefcontent co-ordinating or management apparatus which corresponds fo the
audio scene server 108, However i would be understood that in some
ambodiments the audio scene management apparatus can be lpcated within the
recording or capture apparatus as described herein and similarly the audio scene
recording or content capture apparatus can be a part of an audio scene server

108 capturing audio signals either locally or via a wireless microphone coupling.

With respect to Figure 3 an example content co-ordinating apparatus according to
some embodiments is shown which can be implementsd within the recording
device 18, the audio scene server, or the lislening device {when acling as a
content aggregator). Furthermore Figure 4 shows a flow diagram of the operation
of the example content co-ordinating apparatus shown in Figure 3 according to

some embodiments.

in some embodiments the content coordinating apparatus comprises an audio
input 201, The audio input 201 can in some embodiments be the microphone
input, or a received input via the transceiver or other wire or wireless coupling fo
the apparatus. In some embaodiments the audio input 201 is the memory 22 and in
particular the stored data memory 24 where any edited or unedited audio signal is

stored.
The operation of recsiving the audic input is shown in Figure 4 by step 301,
in some smbodiments the content coordinating apparatus comprises a content

classifier 203. The content classifier 203 can in some embodiments receive the

audio input signal and be configured {where the input signal is not originally) to
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align the inpul audio signal according to s initial time stamp value. In the
following example the input audio signal has a start timestamp T=x and length or
end time stamp T=y, in other words the input audio signal is defined by the pair

wise value of {x, y).

in some embodiments the initial time stamp based alignment can be performed
with respect to one or more reference audio content parts. In some embodiments
the input audio signal is aligned against a reference audio content time stamp
where both the input audio signal and reference audio signal are known 1o use a
common clock time stamp. For example in some embodiments the recording of
the audio signal can be performed with an initial ime stamp provided the
apparatus intemnal clock or a received clock signal, such as a cellular clock time

stamp, a positioning or GPS clock time stamp or any other received clock signal.

The operation of initially aligning the input audio signal against a reference signal

or generating a common timeline is shown in Figure 4 by step 303,

With respect to Figure € an example audio signal or media set is shown. In this
gxample there are three audio signals or media signals. A first audio or media
signal A 501, a second audio or media signal B 503 and a third audio or media
signal C 508, In this example the three example audio signals A501, B503and C
505 are received and aligned relative to sach other. In the sxample shown in
Figure 8 the audio signals are ordered such that the audio signal A 501 is the first
audio signal ‘received’ or the first to start, the audio signal B 503 is the second
audio signal ‘received’ or the second {o start, and the audio signal C 505 is the
third audio signal received or the third o start. Furthermore in the audio signals
are ordered such that the audio signal A 801 is the second audio signal to finish,
the audio signal B 503 is the third to finish, and the audio signal C 505 is the first
to finish with the overall length of the audio signal being audio signal B 503 being
iongest, the audio signal © 505 the shortest and audio signal A 501 bsing slightly
shorter than audio signal B 503,
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Furthermore in some embodiments the content classifier 203 is configured o
analyse the audio signal and determine a classification of the audio signal

segment,

In some embodiments the content classifier 203 is configured {o analyse the input
audio signals and segment the audio signal according to a determined or
associated class. For example in some embodiments the content classifier 203
can be configured analyse the received audio {or media) signal and assign parts

or segments to classes such as a ‘'music’ or ‘non-music’ class.

it would be understood that in some embodiments there can be more than two
classes or sub-classes. For example in some embodiments there can be sub-
classes within each class. For example in some embodiments the content
clagsifier 203 can be configured o determine a ‘classical music’ segment or
assign or associate a ‘classical music’ sub-class {o an audio segment and a ‘rock
music’ segment or assign or associate a ‘rock music’ sub-class to a different
segment. For example the audio signal captured or recorded by the same
apparatus can change class as the apparatus moves from a first room playing

classical music to a second room playing rock music.

For example Figure 5 shows a representation of a caplured or recorded audio
signal or media which Is analysed by the content classifier 203, and segmented
into three parts based on the determined audio signal class. In this example the
captured or recorded audio signal comprises a first part or segment 401 which is
determined as being or associated with a non-music class, a second part or
segment 403 which is determined as being or associated with a music class, and
a third part or segment 405 which is determined as being or associated with a

non-music class.

Furthermore with respect to Figure 7 the segmentation of the example audio
signal or media set shown in Figure 5 is shown. In this example the first audio or
media signal A 501 comprises a first non-music segment 601 followed by a music

segment 603. The second audio or media signal B 503 comprises a first non-
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music segment 811 followed by a music segment 613, The third audio or media

signal C 505 comprises a music segment 623,

in the example shown In Figure 7 the segmentation of the example audio signal
or media set is such that the boundary between the non-music segments 801,
811 from the first audio signal A 501 and the second audio signal B 503 and the
music segments 803, 613, 623 from the first audio signal A 501, the second audio

signal B 503 and the third audio signal C 508 respectively are not aligned.

The operation of classifying media or generating segments with associated

classes is shown in Figure 4 by step 304,

in some embodiments the audio input can be pre-classified, in other words the
audio signal is received with metadata with associated classification values

associated with the audio signal and defining audio signal segments.

in some embodiments the content classifier 203 can be configured 1o oulput the

classified content or captured audio to a contend segment smoother 205,

in some embodiments the content classifier 203 can be configured {0 recsive the
audio signal and generate frames or sub-frames time divided parts of the audio
signal. For example in some embodiments the content classifier 203 can be
configured 1o generate a frame of 20ms where each frame comprises a sub-frame
which overlaps by 10ms with the preceding frame and a second sub-frame which

ovariaps by 10ms with the succeeding frame.

Furthermore In some embodiments the content classifier 203 is configured to
analyse the audio signal on a frame by frame {or sub-frame by sub-frame) basis,
and for sach frame (or sub-frame} determine at least one possible fealure or
parameter valus. In such embodiments each classification or class or sub-class
can have an assigned or associated fealure value range against which the
determined feature or parameter value or feature {or parameter) values can then
be compared to determine a classification or class for the frame {or sub-frame).
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For example the feature values for a frame can in some embodiments be located
within a space or vector map within which are determined classification
boundaries defining audio classifications and from which can be delermined a

classification for each frame.

For example a classifier which can be used in some embodiments is the one
dascribed in "Features for Audio and Music Classification” by MeKinney and
Breabaart, Proc. 4th Int. Conf. on Music Information Retrieval, which is configured
fo determine classifications such as Classical Music, Jazz, Fuolk, Electronica,
R&B, Rock, Reggas, Vocal, Spesch, Noise, and Crowd Noizge,

The analysis features can in some embodiments be any suitable features such as
spectral features such as cepstral coefficients, frequency warping, magnitude
warping, Melfrequency cepsiral cosfficients, spectral centroid, bandwidth,
temporal features such as rise time, onsat asynchrony at different frequencies,
frequency modulation (amplitude and rale), amplitude modulation {(amplitude and

rate}, zero crossing rate, shori-lime energy values, efc.

in some embodiments the features are selected for analysis according fo any
suitable manner, for example data normalisation, Sequential backward selection
(SBS), principal component analysis, Eigenanalysis {determining the sigenvectors
and sigenvalues of the dala sel), or fealure transformation (linear or otherwise)

can be used.

The classifier can in some embodiments generate classification from the feature
values according to any suitable manner, such as for example by a supervised {(or
taught) classifier or unsupervised classifier. The classifier can for example in
some embodiments be configured o use a minimum distance classification
method. In some embodiments the classifier be configured o use a k-nearest
neighbour {k-NN} classifier where the k nearest nsighbours are picked {o the
feature value x and then chooss the class which was most often picked. In some

embodiments the classifier employs statistical classification techniques where the
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feature vector value is interpreled as a random variable whose distribution
depends on the class {for example by applving Baysian, Gausian mbdure models,
or maximum a posterion MAP, Hidden Markov model HMM, methods).

The exact set of classes or classifications can in some embodiments vary
depending on the audio signals being analysed and the environment within which
the audio signals were recorded or are being analysed. For example in some
smbodiments there can be a user interface input sslecting the set of classes, or

the set of classes can be chosen by an automatic or semi-automatic means.

in some embodiments the content coordinating apparaius comprises a confent
segment smoother 205. The content segment smoother 205 can be configured to
receive the audic signal or media content which has been analysed and
segmented by the content classifier 203 and filter audio signals. The purpose of
this filtering is to adjust the class segment boundaries such that small differences
in the start and end boundaries between different audio signals media are

removed.

For example with respect to the example segmentation as shown in Figure 8 the
content segment smocther 208 filtering is shown as action 651, the results of
which are shown in Figure 8.

With respect to Figure 8 the segmentation of the example audio signal or media
set shown in Figure 5 and 8 is shown having baen filtered fo attempt to align any
small difference between audic signal segments with the same class. For
example using the first audio or media signal A 501 as a reference signal with a
segment boundary between the non-music segment 701 and the music segment
703 at time instant {; 733 and with the music segment ends at time instant {, 737.
The conternt segment smoother 205 can then in some embodiments be
configured to filter or shift the second audio or media signal B 503 such that the
non-music segment 711 starts at time 4 731 so that the non-music segment 711
ends at time t 733 {in other words aligns the end of the second audio signal B

503 non-music segment 711 o the first audio signal A 501 non-music segment).
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This shift furthermore aligns the second audio signal B 503 music segment 713 to

the first audio signal A 501 music segment 703,

The content segment smoother 2058 can then in some embodiments be
configured to filter or shift the third audio or media signal C 505 such that the
music segment 723 starts at time §; 733 in other words aligns the start of the third
audio signal © 505 music segment 723 to the first audio signal A 501 music
segment 703, This shift furthermore aligns the second audio signal B 503 music
segment 713 to the third audio signal C 505 music segment 723. The shift of the
third audic signal means that the third audio signal C 505 music segment ends at
fime {3 735, which occurs before ty 737,

The content segment smoother 205 can then, in some embodiments, output the

filtered’ or aligned signals to a class segment analyser 207,

The smoothing or filtering of the class segments is shown in Figure 4 by step 305.

in some embodiments the content coordinating apparatus comprises a class
segment analyser 207. The class segment analyser 207 can be configured o
receive the segmernted and smoothed audio signals or media content. The class
segment analyser 207 can in some embodiments comprise a class based signal
structure analyser for the determined classes. Thus for example as shown in
Figure 3 the class segment analyser 207 comprises a non-music signal structure
analyser 221 and a music signal structure analyser 223. Furthermore the generic
class signal structure analyser is represented within Figure 3 by the <class>

structure analyser 225,

In some embodiments the class segment analyser 207 is configured io allocate
class segments to their associated class signal structure analysers. Thus for
gxample with respect to the audio signals shown in Figure 8 the class segment
analyser 207 is configured to allocate the audio signal A 501 non-music segment
701 to the non-music signal structure analyser 221, and the music segment 703

to the music segment analyser 223, Furthermore the class segment analyser 207
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is configured to aliocate the audio signal B 503 non-music segment 711 o the
non-music signal structure analyser 221, and the music segmant 713 to the music
segment analyser 223, With respect to the audio signal © 505 the music segment
723 is allocated by the class segment analyser 207 {0 the music segment
analyser 223.

The operation of allocating class segment to class structure analysers is shown in
Figure 4 by step 307.

in some embodiments the class signal structure analysers are then configured {o
analyse the aliccated audio or media segments for any overlapping audio
segments. In other words the class signal structure analysers are configured fo
analyse pairs of audio signals where there are at least two audio signals with the
same segment class at the same time. The number of analyses {0 be applied for
a media segment depends on the amount of different classes within the
overlapping class segment. For example, if only music segments are present
within the overlapping class segment, then music based analysis is applied for
gach media segment. However, if the overdapping class segment contains 2 or
more different classes {that is, one meadia segment may get assigned {o ‘music’
whereas the some other media segment may get assigned to ‘nor-music’), then
the same number of analyses are applied to each media ssgment regardiess
whethear a particular class was assigned initially to the media segment or not. The
class signal structure analysis resulls can then be passed fo the parwise

difference analyser 208

Thus for example with respect to the audio signals shown in Figure 8 the timeline
comprises 3 overlapping class segments. These overlapping class segmenis are
the time period from 4~ fp, & ~ 43, and &3 4. The first overlapping class segment
from t; — fz comprises part of audio signal A 501 non-music segmert 701 and
audio signal B 503 non-music segment 711 and is analysed by the non-music
signal structure analyser 221, The non-music signal structure analyser 221 can
be configured to analyse these of audio signals and pass the resulls {o the
palrwise difference analyser 208,
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The second overlapping class segment from {2~ {; comprises part of audio signal
A 501 music segment 703, part of audio signal B 503 music segment 713 and
audio signal C 505 music segment 723 and is analysed by the music signal
structure analyser 223. The music signal structure analyser 223 can be
configured to analyse these of audio signals and pass the resulls fo the pairwise

difference analyser 209.

The third overlapping class segment from {; ~ {3 comprises a latter part of audio
signal A 501 music segment 703, and a latter part of audio signal B 503 music
segment 713 and is analysed by the music signal structure analyser 223, The
music signal structure analyser 223 can be configured o analyse these of audio

signals and pass the resulis {0 the pairwise difference analyser 208.

in some embodiments the signal structure anglysers, such as the non-music
signal structure analyser 221 and the music structure analyser 223 are is
configured to analyse the audio signal segments on a frame by frame {(or sub-
frame by sub-frame) basis, and for each frame {or sub-frame) determine at least
one possible class based feature or parameter value. In such embodiments the
class based at least one fealure or parameter has values which can then be
compared o determine differences within the pairwise difference analyser 208,

in some embodiments the class based at least one feature or parameter value for
a frame can be the same values which were used by the content classifier fo
define the classes. For sxample a classifier which can be used In some
embodiments is the one described in “Features for Audic and Music
Classification” by McKinney and Breebaart, Proc. 4th Int. Conf. on Music
information Retrieval, which is configured to determine classifications such as
Classical Musie, Jazz, Folk, Electronica, R&B, Rock, Reggae, Vocal, Speech,

Noise, and Crowd Noise.

The analysis features can in some embodiments be any suitable features such as

spectral features such as cepstral coefficients, frequency warping, magnitude
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warping, Melfrequency cepstral coefficients, spectral centroid, bandwidth,
temporal features such as rise time, onset asynchrony at different frequencies,
frequency modulation {(amplitude and rate), amplitude modulation {amplitude and

rate)}, zero crossing rale, short-time energy values, ete.

it would be understood that in some embodiments a first class signal structurs
analyser can be configured {o generate or determine a first sst of fealures or
parameters while a second class signal structure analyser can be configured fo
generate or delermine a second set of features or paramelers. In some
gmbodiments the first set of fealures overlaps at least partially the second set of

features.

For example for the ‘music’ class the music class dependent analysis can
comprise any suitable music structure analysis techniques. For example, in some
embodiments the bars {or beats) of a music segment are determined and

compared.

in some embodiments the signal structure analysers are configured to filter the
feature or parameter values determined by the content classifier 203 and pass the

filtered feature or parameter values o the pairwise difference analyser 208.

The operation of generating class based structure analysis is shown in Figure 4
by step 309,

in some embodiments the content coordinating apparatus comprises a pairwise

difference analyser 208.

The pairwise difference analyser 208 can be configured in some smbodiments fo
receive the signal struclure analysis resulls and palrwise analyse these o
determine differences which are passed o an event space assigner 211, In some
smbodiments the pairwise difference analyser 208 is configure o perform a
decision based on the difference o determing whether the pairwise selection is
similar or not. In other words the pairwise difference analyser can be configured



10

15

20

25

30

WO 2014/188231 PCT/IB2013/054243
28

fo compare on an audio signal or media segment pairwise manner {o determine
whether the signal structure analysis results are similar enough (indicating same

event space) or not {indicating different avent spacs).

The operation of generating pairwise media structure difference is shown in
Figure 4 by step 311.

in some embodiments the comparison is applied with respect {o the other audio
signals or media ssgments within the same overlapping class segment.

in other words the class structure diferences in some embodiments can be

combined,

The operation of combining class structure differences is shown in Figure 4 by
step 313.

The analysis comparison can in some embodiments be configured to return a
binary decision value 0 or 1 which can be then summed across all applied

analyses clasges,

For example with respect {0 the music segmaeants and where the feature value is
bar or beat times where the difference in bar or beat times is too great (for
example in the order of a second or more), the media in the pair are not similar
and a binary decision of similarity of § is generaled, and where the difference is
less than the determined value {for example one second) then a binary decision

of similarity of 1 is generated.

The content coordinating apparatus can in some embodiments comprise an event
space assigner 211. The event space assigner 211 can be configured {o receive
the output of the palrwise difference analyser {for example the similarity binary
decision or the difference values combined) and then determine whether the
media pairs or audio signals are similar enough 1o be assigned o the same event

space or not.
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In some embodiments the event space assigner can therefore assign the same
avert space to the pailr of audio signals by analysing the binary decision. In soms
ambodiments the same event space determination can be made from the
difference values oulput by the pairwise difference analyser.

Thus for example the event space assigner 211 can be configured {o delerming
whether the media pairs are similar based on the combined class structure

difference.

The operation of determining whether the media pairs are similar based on the

combined class structure differance is shown in Figure 4 by step 315,

Where the media pairs are similar based on the combined class structure
difference then the event space assigner 211 can be configured o assign both to
the same avent space.

The operation of assigning both of the audio signals {media pair) fo the same

gvent space Is shown in Figure 4 by step 317.

Where the media pairs are not similar based on the combined class structure
difference then the svent space assigner 211 can be configured o assign the
audio signals or media to different event spaces.

The operation of assigning the audio signals {media) to difference event spaces is
shown in Figure 4 by slep 318.

With respect to Figure 8 the sxample audio signals as shown in Figures 6§ to 8 are
shown having been assigned. The svent space assignment for each overlapping
class segment operates such that one of the media in the pair has already been
assigned fo at least one event space and the other media is assigned at this
stage. For example the audio signals A 501, B 503, and C 505 for some arbitrary

overlapping class segment, the event spacs assignment can be as follows:
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The audio signal pairs are: A-B (for the first overlap period from {4y - &z}, A-C {for
the second overlap peried from & — §3), and B-C (for the second overlap period

from 4 ~ B2}, and A-B (for the third overlap period from t3 — 1)

in some smbodiments the event space assigner can be configured fo assign for

the audio signal A 501 non-music segment 701 event space 1 801.

The first audio signal pairing is A-B {for the first overlap period from §; ~ tg) where

A norn-music segment 701 is part of event space 1

Audio signal B non-music segment 711 therefore is assigned {o event space 1 if
the audio signals are similar or otherwise assigned to event space 2 {which would
be a new event space). in the example as shown in Figure 8 the Audio signal B
nor-music segment 711 is similar and therefore is assigned {o event spaca 1.

in some ambodiments the event space assigner can be configured to assign for

the audio signal A 501 music segment 703 svent space 2 803,

The second audio signal or media pair is A-C {for the second overlap period from
iz ~ t3) where audio signal A 501 music segment 703 is part of event space 2 803.
Audio signal or Media C therefore assigned to event space 2 where they are
similar or otherwise o event space 3 {(a new event space). In the example as
shown in Figure 8 the Audio signal C music sagment 723 is similar and therefore

is assigned to event space 2.

The third audio signal or media pair is B-C {for the second overlap period from 4
~ {3} where audio signal C 508 music segment 723 is part of event space 2 803 (it
would be understood that a similar pairing can be A-B which would lead o a

similar result).

Audio signal or Media B is therefore assigned to event space 2 where they are

similar or otherwise (o event space 3 {8 new event space}. in the example as



10

15

20

25

30

WO 2014/188231 PCT/IB2013/054243
31

shown in Figurs 8 the Audio signal B music segment 713 is similar and therefors

is assigned to event space 2.

A fourth audio signal or media pair is A-B {for the third overlap period from 1 ~ {4)
where audio signal A 501 music segment 703 is part of event space 2 803.

Audio signal or Media B is therefore assigned to svert space 2 for the third
overiap period where they are similar or otherwise 1o event space 3 {a new event
space). in the example as shown in Figure 8 the Audio signal B music segment
713 for the third overlap period is similar and thersfore is assigned {0 event space
2.

After all overlapping class segments have been processad, each media has been

assigned to at least one event space.

in some embodiments the audio signal may gel over-segmaented, that ig, it is
assigned {o {00 many event spaces. This may occur especially for example where
the classification is not able to delect classes correctly (for example, it is not able
to decide whether media segment belongs o ‘music’ or ‘non-music’ and class
segment alternates as a function of time). In some embodiments in order to
reduce the risk of assigning too many event spaces 1o one media then event
spaces for an audio signal or meadia are filtered such that a higher priorty is given

fo event spaces with longer duration.

For example, an svent space with a short duration (less than 10sec) is belween
longer duration event spaces (longer than 20sec), then the short duration event

space is discarded and assigned fo the longer duration event space.

The foregoing description has provided by way of exemplary and non-limiting
axampies a full and informative description of the exemplary embodiment of this
fnvention. However, various modifications and adaptations may become apparent
o those skilled in the relevant arls in view of the foregoing description, when read

in conjunction with the accompanying drawings.
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Although the above has besen described with regards to audio signals, or audio-
visual signals it would be appreciated that embodiments may also be applisd to
audio-video signals where the audio signal components of the recorded data are
procassed in terms of the determining of the base signal and the determination of
the time alignment factors for the remaining signals and the vidso signal
components may be synchronised using the above embodiments of the invention.
in other words the video parls may be synchronised using the audio
synchronisation information.

if shall be appreciated that the term user eguipment is intended fo cover any
suitable type of wireless user equipment, such as mobile telephones, portable

data processing devices or portable web browsers.

Furthermore slements of a public land mobile network {(PLMN} may also comprise

apparatus as described above.

in general, the various embodiments of the invention may be implemented in
hardware or special purpose circuits, softwars, logic or any combination thereof.
For example, some aspecis may be implemented in hardware, while other
aspects may be implemented in firmware or software which may be executed by
a conirolier, microprocessor or other computing device, although the invention is
not limited thereto. While various aspecis of the invention may be Hlustrated and
described as block diagrams, flow charls, or using some other pictorial
representation, it is well undersiood that these blocks, apparatus, systems,
technigues or methods described hergin may be implemented in, as non-limiting
examples, hardware, software, firmware, special purpose circuits or logic, general
purpose hardware or controller or other computing devices, or some combination

thereof.

The embodiments of this invention may be implemented by computer soflware
aexecutable by a data processor of the mobile device, such as in the processor

antity, or by hardware, or by a combination of software and hardware. Further in
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this regard it should be noted that any blocks of the logic flow as in the Figures
may represent program sleps, or interconnected logic circuits, blocks and
functions, or a combination of program steps and logic circuits, blocks and
functions. The software may be stored on such physical media as memory chips,
or memory blocks implemented within the processor, magnetic media such as
hard disk or floppy disks, and optical media such as for example DVD and the

data variants thereof, CD.

The memory may be of any type suitable to the local technical environment and
may be implemented using any suitable data sltorage technology, such as
semiconductor-based memory devices, magnetic memory devices and systems,
optical memory devices and systems, fixed memory and removable memory. The
data processors may be of any type suitable {0 the local technical environment,
and may include one or more of general purpose computers, special purpose
computers, microprocessors, digital signal processors {DSPs), application specific
integrated circuits {(ASIC), gate level circuits and processors based on mulli-core

processor architecture, as non-limiting examples.

Embodiments of the inventions may be practiced in various components such as
integrated circuit modules. The design of integrated circuits is by and large a
highly automated process. Complex and powerful software tools are available for
converting a logic level design into a semiconductor circuit design ready to be

gtched and formed on a semiconductor substrate.

Programs, such as those provided by Synopsys, Inc. of Mountain View, California
and Cadence Design, of San Jose, California automatically route conduciors and
lncate componsnts on a semiconductor chip using well established rules of
design as well as libraries of pre-siored design modules. Once the design for a
semiconductor circuit has been completed, the resulfant design, in a standardized
elactronic format {e.g., Cpus, GOSN, or the like) may be transmitted o 3

semiconductor fabrication facility or "fab" for fabrication.
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The foregoing description has provided by way of exemplary and non-limiting
examples a full and informative description of the exemplary embodiment of this
invention. However, various maodifications and adaptations may become apparent
o those skilled in the relevant arts in view of the foregoing description, when read
in conjunction with the V accompanying drawings and the appended claims.
However, all such and similar modifications of the teachings of this invention will

still fall within the scope of this invention as defined in the appended claims.
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CLAIMS:

1. Apparatus comprising at least one processor and at least one memory
including computer code for one or more programs, the at least one memory and
the computer code configured to with the at least one processor cause the
apparatus to at least:

selact at Isast two audio signals;

sagment the al least two audio signals based on at least two definad class
definitions;

determine a differance measure betwean at least a pair of commuon class
segments from the at least two audio signals using a class based analyser; and

determing the at least two audio signal common class segments are within

a common event space based on the difference measurs,

2. The apparatus as claimed in claim 1, further caused {o gensrate a

common time line incorporating the at least two audio signals.

3. The apparatus as claimed in claim 2, further caused to align the at least
two audio signals when a time difference betwsen two of the at least two audio
signals is less than a defined threshold, wherein the time difference is the
difference on a commeon time lins incorporating the at least two audio signals for a

pair of common class segments from the at lsast two audio signals.

4, The apparatus as claimed in claims 1 to 3, wherein segmenting the at least

two audio signals based on the at lsast two classes causes the apparatus to:
analyse the at least two audio signals to delermine at least one paramester;
segment the at lsast two audio signals into parts where the parts of the at

least two audio signals are associated with at least one range of valuss

associated with the at least one paramester,

5. The apparatus as claimed in claims 4, whersin analysing the at least two

audio signals {o determineg at least one parameter causes the apparatus to:
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divide at least one of the audio signals into a number of frames;

analyss for at least one frame of the number of frames of the at least one
audio signal to determine the at least one parameter valug; and

determine a class for the at least one frame basad on at least one defined

range of parametsr values.

8. The apparatus as claimed in claims 1 to §, wherein the at least two classes
comprise at least two of:

music;

speech; and

noise.

7. The apparatus as claimed in claims 1 fo 8§, wherein determining a
difference measure betwsen al least a pair of common class segments from the
at least two audio signals using a class based analyser causes the apparatus to:
allocate a pair of common class segments which overlap o an associated
class based analyser; and
determine a distance value using the associated class based analyser for

the pair of common class segments.

8. The apparatus as claimed in claim 7, wherein delermining a distance valus
using the associated class based analyser for the pair of common class segments

further causes the apparatus to determine a binary distance value,

8. The apparatus as claimed in claims 1 to 8, further caused {o dstermine
whether the at least two audio signals are within a common event space based on
the determination of the at least two audio signal common class segments are

within a common event spacs.

10, Apparatus comprising:
means for selecting at least two audio signals;
means for segmenting the at least two audio signals based on at least two

defined class definitions:
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means for determining a difference measurs between al least a pair of
comimon class segments from the at least two audio signals using a class based
analyser; and

means for determining the at least two audio signal common class

segments are within a common event space basad on the difference measurs.

11. The apparatus as claimed in claim 10, further comprising means for

generating a common tims line incorporating the at least two audio signals.

12. The apparatus as claimed in claim 11, further comprising means for
aligning the at least two audio signals when a time difference between two of the
at least two audio signals is less than a defined threshold, wherein the time
differance is the difference on a common time line incorporating the at least two
audio signals for a pair of common class segments from the at least two audio

signals.

13.  The apparatus as claimed in clabms 10 o 12, wherein the means for
sagmenting the at least two audio signals based on the at least two classes
comprises:

means for analysing the at least two audio signals to determing at least
one parameter; and

means for segmenting the at least two audio signals into parts whers the
parts of the at least two audio signals are associated with at least one range of

values associated with the al least one paramster.

14. A method comprising:

gelecting at least two audio signals;

segmenting the at least two audio signals based on at least two defined
class definitions;

determining a difference measure between at least a pair of common class
segments from the al least two audio signals using a class based analyser; and

determining the at least two audio signal common class segments are

within a common event space based on the difference measurs.
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15. The method as claimed in claim 14, further comprising generaling a

common time line incorporating the at least two audio signals.

18. The method as claimed in claim 18, further comprising aligning the at least
two audio signals when a time difference between two of the at least two audio
signals is less than a defined threshold, wherein the time differsnce is the
difference on a common time line incorporating the at least two audio signals for a

pair of common class segments from the at least two audio signals.

17.  The method as claimed in claims 14 to 16, wherein segmenting the at least
two audio signals based on the at least two classes comprises:

analysing the al least two audio signals fo determing at least one
paramster; and

segmenting the at least fwo audio signals into parts where the parts of the
al least two audio signals are associated with at least one range of valuss

associated with the at lsast one parameter.

18, An apparatus comprising:

an input configured to select at least two audio signals;

a classifier configurad o segment the at least two audio signals based on
at least two defined class definitions;

a class segment analyser configured to determine a difference measure
betwesn at least a pair of common class segments from the at least two audio
signals using a class based analyser; and

a difference analyser configured fo determine the at least two audio signal
common class segments are within a common event space based on the

difference measure.

19. The apparatus as claimed in claim 18, further comprising a segment
smoother configurad to generate a8 common time line incorporating the at least

two audio signals.
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20. The apparatus as claimed in claim 18, wherein the segment smoother is
configured fo align the at least two audio signals when a time difference between
two of the at least two audio signals is less than a defined threshold, wherein the
time difference is the difference on a common time line incorporating the at least
two audio signals for a pair of common class segments from the at least two

audio signals.

21. The apparatus as claimed in claims 18 to 20, wherein the classifier is
configured to:

analyse the at least two audio signals to determine at least one parameter;
and

segment the at least two audio signals into parts where the parts of the al
least two audio signals are associated with at least one range of values

associated with the at least one parameter.
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