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(57) Abstract: An apparatus comprising a point of interest analyser configured to define at least one region within an image as an in-
terest region, determine a position associated with the at least one region; an audio track generator configured to determine at least
one audio signal based on the position; and an animated presentation generator configured to generate an animated image compris-
ing the at least one region and the at least one audio signal.
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Image point of interest analyser with animation generator.

Field

The present invention relates to a providing additional functionality for images. The
invention further relates o, but is not limited to, display apparatus providing
additional functionality for images displayed in mobile devices.

Background

Many portable devices, for example mobile telephones, are equipped with a display
such as a glass or plastic display window for providing information to the user
Furthermore such display windows are now commonly used as touch sensitive
inputs. In some further devices the device is equipped with transducers suitable for
genarating audible feadback.

Images and animated images are known. Animated images or cinemagraph
images can provide the dlusion that the viewer is waiching a video. The
cinemagraph are typically still photographs in which a minor and repeated
movement occcurs. These are particularly useful as they can be transferred or
transmitted between devices using significantly smaller bandwidth than

conventional video.

Statement

According o an aspect, there is provided a method comprising: defining at least
one region within an image as an inlerest region; determining a position associated
with the at least one region; determining at least one audio signal based on the
position; and generating an animated image comprising the at least one ragion and

the at least one audio signal.

The method may further comprise capturing the image using at least one camera
associated with the apparatus.
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The method may further comprise displaying the image on a display associated
with the apparatus.

Defining at least one region may comprise at least one of. analysing the image to
determine the at least one region; receiving a user input defining the at least one
region; receiving a touch input over a displayed version of the image defining the at
least one region; analysing evelgaze positioning of a displayed version of the
image to determine the at least one region; and analysing audio signals associated

with the image fo determine the at least one region.

Determining al least one audio signal based on the position may comprise: filtering
at least one inpul audio signal based on the position to generate at least one
positional audio signal part; and synthesizing the at least one audio signal from the
at least one positional audio signal part.

Filtering at least one input audio signal based on the position to genarate af least
one positional audio signal part may comprise: analysing the at least one input
audio signal to delermine at least one positional component; selecting at least one
of the positional components based on the position associated with the at least one
region; and synthesizing the at least one audio signal from the at least one of the

positional components.

Synthesizing the at least one audic signal from the at least one of the positional
components may further comprise synthesizing the at least one audio signal from
the at least one positional component and a non-positional/ambient audio signal
component.

Filtering at least one input audio signal based on the position to generate at least
one positional audio signal part may comprise: separating the at least one input
audio signal into at lsast two parts based on the position associated with the at

least one region,
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The method may further comprise determining a time period associated with the at
jeast one region and wherain generating at least one audio signal based on the
position further comprises generating the at least one audio signal based on the

position and the time period associated with the at least one region.

Determining the at least one audio signal basead on the position and the time period
associated with the at least one region may comprise: spatially and {emporally
filtering at least one input audio signal based on the position and time period
associated with the al least one region to generate al least one spatislly and
temporally filtered audio signal part; and synthesizing the at least one audio signal
from the at least one spatially and temporally filtered audio signal part.

The method may further comprise: displaying the at least one positional audio
signal part on the display; displaying at least ons control element associated with
the at least one posiional audio signal part on the display; and controliing the
application of the at least one positional audio signal part based on an input
associated with the at least one control element.

Displaying at least one control element associated with the at least one positional
audio signal part on the display may comprise at least one of: displaying a muting
control elemeant associated with the at least one positional audio signal part on the
display, whergin the at least one positional audio signal part is muled/unmuted
based on the input associated with the muting control slement; displayving a volume
control element associated with the at least one positional audio signal part on the
display, wherein a volume of the atl least one positional audio signal part is based
on the input associated with the volumea control element; and displaying 2 fading
control element associated with the at least one positional audio signal part on the
display, wherein the fading upffading down of the at least one positional audic
signal part is based on the input associated with the fading control slement.

Defining at least one region within an image as an interast region may comprise:
defining al least two regions within an image; and selecting at least one region from
the at least two regions within an image as an interest region.
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Determining a position associated with the at least one region may comprise

determining a position relative to an apparatus.

According to a second aspect there is provided an apparatus comprising: means
for defining at least one region within an image as an interest region; means for
determining a position associated with the at least one region; means for
determining at least one audio signal based on the position; and means for
generating an animated image comprising the at least one region and the at least

one audio signal.

The apparatus may further comprise means for capturing the image using at least
one camera associated with the apparatus.

The apparatus may further comprise means for displaying the image on a display

assaciated with the apparatus.

The means for defining at least one region may comprise at least one of means for
analysing the image o determine the at least one region; means for receiving a
usar input defining the at least one region; means for recelving a touch input over
a displayed version of the image defining the at least one region; means for
analysing eye/gaze positioning of a displayed version of the image to determine the
at least one region; and means for analysing audio signals associated with the

image to determine the at least one region.

The means for determining at least one audio signal based on the position may
comprise: means for fillering at least one input audio signal based on the position
io generate at least one positional audio signal part; and means for synthesizing

the at least one audio signal from the at least one positional audio signal part.

The means for filtering at least one input audio signal based on the position to
generate at least oneg positional audio signal part may comprise: means for
analysing the at least ons input audio signal to determine at least one positional
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component; means for selecling at least one of the positional components based
on the position associated with the at least one region; and means for synthesizing

the at least one audio signal from the at least one of the positional components.

The means for synthesizing the at least one audio signal from the at least one of
the positional componenis may further comprise means for synthesizing the at
least one audio signal from the at least one positional component and a non-

positional/ambient audio signal component.

The means for filtering at least one input audio signal based on the position {o
generale at least one positional audio signal part may comprise: means for
separating the at least ons input audio signal info at least two parts based on the
position associated with the at least one region.

The apparatus may further comprise means for determining a tfime period
associated with the at least one region and wherein the means for generatling at
least one audio signal based on the position may further comprise means for
generating the al least one audio signal based on the position and the time period

associated with the at least one region.

The means for determining the at least one audio signal based on the position and
the time period associated with the al least one region may comprise: means for
spatially and temporally filtering at least one input audic signal basad on the
position and time period associated with the at least one region to generate at least
one spatially and temporally filtered audio signal parl; and means for synthesizing
the at least one audio signal from the at least one spatially and temporally filterad
audio signal part.

The apparatus may further comprise: means for displaying the at least one
positional audio signal part on the display, means for displaying at  least one
control element associated with the at least one positional audio signal part on the
display; means for controlling the application of the at least one positional audio

signal part based on an input associated with the at least one control slement.
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The means for displaying at least one control element associated with the at least
one positional audio signal part on the display may comprise at least one of: means
for displaying a muting control slement associated with the at least one positional
audio signal part on the display, wherein the at least one positional audio signal
part s muted/unmuted based on the input associated with the muling control
element; means for displaying a volume control element associated with the at
least one positional audio signal part on the display, wherein a volume of the at
least one positional audio signal part is based on the input associated with the
volume control element; and means for displaying a fading control slement
associated with the at least one positional audio signal part on the display, wherein
the fading upffading down of the at least one positional audio signal part is based
on the input associated with the fading control element.

The means for defining at least one region within an image as an interest region
may comprise: means for defining at least two regions within an image; and means
for selecting at least one region from the at least two regions within an image as an

interest region,

The means for delermining a position associated with the af least one region may

comprise means for determining a position relative to an apparatus.

According to a third aspect there is provided 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 1o at least: define at least one region
within an image as an interest region; determine a position associated with the at
least one region; determine at ieast one audio signal based on the position; and
generate an animated image comprising the at least one region and the at least
one audio signal.

The apparatus may further be caused o caplure the image using at least one

camera associated with the apparatus.
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The apparatus may further be caused to display the image on a display associated
with the apparatus.

Defining at least one region may cause the apparatus to perform at least one of:
analyse the image {o delermine the at least one region; receive a user input
defining the at least one region; receive a touch input over a displayed version of
the image defining the at least one region; analyse eye/gaze positioning of a
displaved version of the imags {o datarmine the at least one region; and analyse

audio signals associated with the image o determine the at least one region,

Determining al least one audic signal based on the position may cause the
apparatus to: filter at least one input audio signal based on the position {o generate
at least one positional audio signal part; and synthesize the at least one audio

signal from the at least one positional audio signal part.

Filtering at least one input audio signal based on the position {0 generate at least
one positional audio signal part may cause the apparatus o analyse the at least
one input audio signal to determine at least one positional component; select at
least one of the positional components based on the position associated with the at
least one region; and synthesize the at least one audio signal from the at least one

of the positional components.

Synthesizing the at least one audio signal from the at least one of the positional
components may further cause the apparatus o synthesize the at least one audio
signal from the at least one positional component and a non-positional/ambient

audio signal component.

Filtering at least one input audio signal based on the position o generate at least
one positional audio signal part may cause the apparatus {o: separaie the at least
one input audio signal into at least two parts based on the position associated with
the at least one region.
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The apparatus may further be caused o determine a time period associated with
the at least one region and wherein generating at least one audio signal based on
the position may further cause the apparaius o generate the at least one audio
signal based on the position and the time period associated with the at lsast one
region.

Determining the at least one audio signal based on the position and the time period
associated with the at least one region may cause the apparatus to: spatial and
time filter at least one input audio signal based on the position and time period
associated with the at least one region {0 generate at least one spatial and time
fitered audio signal part; and synthesize the at least one audio signal from the at
least one spatial and time filtered audio signal part.

The apparatus may further be caused {o: display the at least one positional audio
signal part on the display; display at least one control elemant associated with the
at least one positional audio signal part on the display; and control the application
of the at least one positional audio signal part based on an input associated with

the at least one control element.

Displaying at least one control element associaled with the at least one positional
audio signal part on the display may cause the apparatus {o perform at least one
of. display a muting control slement associaled with the at least one positional
audio signal part on the display, wherein the at least one positional audio signal
part is muted/unmuted based on the input associated with the muting control
element; display a volume control element associated with the at least one
positional audio signal part on the display, wherein a8 volume of the at least one
positional audio signal part is based on the input associated with the volume
control element; and display a fade control element associsted with the at least one
positional audio signal part on the display, wherein the fading up/ffading down of the
at least one positional audio signal part is based on the input associated with the

fade control element.
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Defining at least one region within an image as an interest region may cause the
apparatus to: define at least two regions within an image; and select at least one

region from the at least two regions within an image as an interest region.

Determining a position associaled with the at least one region may cause the

apparatus o determine a position relative {o an apparatus.

According to a fourth aspect there is provided an apparatus comprising: a8 point of
interest analyser configured fo define at least one region within an image as an
interest region, delerming a position associated with the at least one region; an
audio track generalor configured to determine al least one audic signal based on
the position; and an animated presentation generator configured to generate an
animated image comprising the at least one region and the at least one audio

signal.

The apparatus may further comprise at least one camera configured to capture the

image.

The apparatus may further comprise at least one display configured fo display the

image.

The point of interest analyser may be configured {o: analyse the image to
determine the at lgast one region; receive a user input defining the at least ons
region; receive a touch input over a displayed version of the image defining the at
least one region; analyse eye/gaze positioning of a displayed version of the image
to determine the at least one region; and receive an analysis of audio signals

associated with the image 1o determine the at least one region.

The apparatus may comprise a spatial audio analyser configured o analyse the

audio signals associated with the image {o determine the af least one region.

The audio track generator may comprise: a filler configured {o filler at least one

input audio signal based on the position {o generate at least one positional audio
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signal part; and a synthesizer configured to synthesize the at least one audio signal
from the at least one positional audio signal part.

The apparatus may comprise: a spatial audio analyser configured {o analyse the at
least one input audio signal {o determine at least one positional component; a
spatial filter configured o salect at least one of the positional components based on
the position associated with the at least one region; and a synthesizer synthesize

the at least one audio signal from the at least one of the positional components.

The synthesizer may be configured to synthesize the al least one audio signal from
the at least one positional component and a non-positional/ambient audio signal

component,

The filter may comprise: a spatial filter configured to separate the at lsast one input
audio signal into at least two paris based on the position associated with the at

least one region.

The apparatus may further comprise a temporal selecior configured o determine a
time period associated with the at least one region and whersin the audio track
generator may be configured to generate the at least one audio signal based on

the position and the time period associated with the at least one region.

The audio track generator may comprise: at least one spatial filter and at least one
time fiter configured to a spatial and time filier at least one input audic signal
hased on the posilion and time period associated with the at lsast one region {0
generate at least one spatial and time filtered audio signal part; and a synthesizer
configured o synthesize the at least one audio signal from the at least one spatial
and time filtered audio signatl part.

The apparatus may further comprise a display generator configured to: display the
at least one positional audio signal part on the display; display at least one control

element associated with the at lsast one positional audio signal part on the display;
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and control the application of the at lgast one positional audio signal part based on

an input assoclated with the at least one control element.

The a display generator may be configured 1o generale at least one oft a muting
control element associated with the at least one positional audio signal part on the
display, wherein the at lsast one positional audio signal part is muted/unmuted
based on the input associated with the muting control slement; a volume control
glement associated with the at least one positional audio signal part on the display,
wherein a volume of the at least one positional audio signal part is based on the
input assoclated with the volume confrol element; and a fade control element
associated with the at least one positional audio signal part on the display, wherein
the fading upffading down of the at least one positional audio signal part is based

on the input associated with the fade control element.
The point of interest analyser/selector may be configured to define at least two
regions within an image; and further configured to select at least one ragion from

the at least two regions within an image as an interest region.

The point of interest analyser/selector may be configured to determine a position

relative {0 an apparatus.

An apparatus may be configured to perform the method as described herein.

A computer program product comprising program insitructions may cause an

apparatus to perform the method as described herein.

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

perform the method as described herein,

An glectronic device may comprise apparatus as described herein.

A chipset may comprise apparatus as described herein.
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Summary of Figures

For better understanding of the present invention, reference will now be made by

way of example to the accompanying drawings in which:

Figure 1 shows schematically an apparatus suitable for employing some
embodiments;

Figure 2 shows schematically an example audio enhanced cinemagraph generator;
Figure 3 shows a flow diagram of the operation of the audio enhanced
cinemagraph generator as shown in Figure 2 according {o some embodiments;
Figure 4 shows schematically an audio track generator as shown in Figure 2
according {o some embodiments a point of interest analyser/selector as shown in
Figure 2 according to some embodiments;

Figure 5 shows a flow diagram of the operation of the audio track generafor as
shown in Figure 4 according to some embodiments;

Figure 6 shows schematically an example mixer and synchroniser as shown in
Figure 2 according to some embodiments;

Figure 7 shows a schemalic view of an example Ul displayed element for
controlling the audio tracks;

Figure 8 shows a flow diagram of the operation of the mixer and synchroniser as
shown in Figure 2 according to some embodiments;

Figure 8 shows a schemaltic view of example single point of interest directional
analysis according to some embodiments; and

Figures 10 to 12 show example images showing point of interest elemenis
detected in an image.

Description of Example Embodiments

The concept of embodiments of the application is to combine audio signals o

cinemagraphs (animated images) during the generation of cinemagraphs or

animated images.
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image capture and enhancement or processing is a largely subjective decision. For
example although filler effects are commonly fairly easy o apply, using and
combining them in a way that complements rather than distracts from the subject
matter is an acquired skill. An image caplure and processing system which
employs effects which are more effective for the average user appears to require
settings of parameters used in the processing which are to some degree content-
aware. For example of particular interest are such fillers that apply a modification
only to some parts of an image (e.9., black-and-white conversion is applied to most
of an image, but an important detail is kept in colour). OFf further interest are such
effects that combine elements of several successive pictures {or separate frames
of video footage) inlo a single presentation and are known as animated images or

cinemagraphs.

Cinemagraphs or animated images are seen as an extension of a photograph and
produced using postproduction technigues. The cinemagraph provides a means o
enable motion of an object common between images or in a region of an otherwise
still or static picture. For example the design or aesthetic element aliows subtle
motion elements while the rest of the image is still. In some cinemagraphs the
motion or animation feature is repealed. In the following description and claims the
term object, common object, or subject can be considerad {o refer {o any element,
obiect or component which is shared {(or mutual) across the images used fo create
the cinemagraph or animated object. For example the images used as an input
could be a video of a moving toy train against a substantially static background. In
such an example the object, subject, common obiect, region, or element can be the
foy train which in the animated image provides the dynamic or subtle motion
slament whilst the rest of the image is still. it would be understood that whether the
object or subject is common does not necessitate that the object, subject, or
element is substantially identical from frame fo frame. However typically there is a
large degree of correlation between subseguent image objects as the object moves
or appears {o move. For example the object or subject of the toy train can appear
to move o and from the observer from frame o frame in such a way that the train
appears to get larger/smaller or the toy train appears {o turn away from or {o the
observer by the foy train profile changing.
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The size, shape and position of the position of interest or in other words the region
of the image identified as the subject, object or element can change from image to
image, however within the Image is a selected entity which from frame {o frame has
a degree of correlation {(as compared {o the static image components which have
substantially perfect correlation from frame fo frame).

An issue or problem is the selection of ‘important’ areas within a picture which can
then be used {o form the animation elements. There have beean previously attempts

to overcome this problem by means of automatically analysing image content.

Furthermore combining authentic audio to such presentations as the cinemagraphs
is also problematic as the selection of a suitable audio clip or frack to accompany

the image is also largely a subjective one.

The presentation of cinemagraph with ‘authentic’ audic is of interest for future
entertainment and artistic applications. In the context of mobile devices, the
process of creating such presentations and sffects should be as straightforward,
simple, and automatic as possible. However as indicated herein a degree of user
input has besn required to provide opportunities for artistic control in content

cragtion.

it has been proposed that ‘image quality’ estimation can be used o provide some
alement of control in the generation of such images as described herein. In such
situations the image is analysed {0 generate an overall guality of the image valus
or a relative quality of parls of an image value based on objective measures. Such
measures can include sharpness/blurriness, colour saturation, noise level, contrast,
amount of information {entropy) and other determined values. All of these are
useful measures, and a well-trained classifier using several of these measures can
be used o group photos or video frames {(or reglons of them) into good/important
ones and poor ones. Howsver these methods can also produce drastic faillures
since these algorithms do not understand the cultural or human aspects of the
images and are not able to assess the content/coniext of the image.
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Other approaches which have been proposed include methods based on content
analysis and pattern recognition. For example, face recognition can be very
effective In finding the ‘important’ parts in an image and there is ofien an
assumption that a human face is important in a picture. There are however
countless examples where that assumption is false, for example a photo of a
strong sithoustte in a view of a busy street among recognizable faces. In this case,
the real focus of the image could be that of the silhouetie. Another example would
be a picture from behind a2 couple holding hands on a beach next fo an
advertisement billboard with a face. In this case, the ‘important’ aspect of the image
is more likely to be the couple against the scenery (and often the billboard would
be cropped ocut). Thus in a manner similar to the ‘image quality’ methods while
individual aspects and patierns may be recognized, their connections, relations,
subjective meanings, context and the whole cultural content of the image are not

considered or remain unknown {o the algorithm.

Thus generally ifo generale an animaled presentation which include the
photographic effect of combining either several still images or still images and
video footage to realize the so-called cinemagraph images (often available as GIF
files} is generally done manually by applying layers and masks in image editing
programs or by ulilizing dedicated cinemagraph applications. The adding of audio

to the presentation is generally done manually.

The concept in some embodiments is therefore o utilize eyelgaze tracking to
understand or categorize the 'important’ details and regions within images. Thus for
gxample the eyelgaze tracking analysis can determine a time spent looking at an
image and the points and regions of interest revealed by eve tracking as well as
the frajeclories of gazing around the image to categorise the image content. The
implementad embodiments can for example on a mobile device collect the
information at the time of taking the picture, and when the user is viewing the
images in the gallery application, by utilizing a front-facing camera. Combining this

information with other image quality and content analysis solutions can therefore in
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some embodiments as described hersin improve the relisbility of the content

analysis metrics.

in some embodiments the video {or similarly siill image) scene fisld of view and the
audio scene can be analysed together to assist in the detection of points of interest

and also determining audio tracks to associate with the image(s).

in some embodiments as described herein the apparatus is configured o locale
points of interest (Pol) in successive still images {for example imagss taken in a
burst mode) or video frames, and to utilize the analysis of the scene {o classify the
sound sources in the image (especially those associated with the identified Pol's)
and outside the image based on their direction of arrival. In some embodiments by
applying the Pol information the apparatus can be configured {o create potential
cinemagraph effacts from the visual data. Furthermore in some embodiments an
audio track can be added to provide a multimedia cinemagraph. Potential audio
tracks can be determined or generated based on the analysis of the audio signals

{directions) corresponding {o the Pol’s used for the cinemagraph.

In some embodiments a user interface (U1} is provided for the user to control the
pressis/automatic edits. In such embodiments a user of the apparatus can control
the elements that move in the cinemagraph, as well as properties associated with
the motion such as the speedffrequency of the movement. In some embodimenis
the user interface can further be used o enable the apparatus {o fine-tune the point
of interest element boundaries (up to pixel level). In some embodiments the user
interface can enable the user to control the associated audio, for example gain,
fade in, fade out, and playback speed. In some embodiments multiple tracks can
be generated, for example other audio elements can be included or selacted such

as for example the ambient audio track provided by the scene analysis.

With respect to Figure 1 a schematic block diagram of an example elecironic
device 10 or apparatus on which embodiments of the application can be
implemented. The apparatus 10 is such embodiments configured {o provide

improved imags experiences.
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The apparatus 10 is in some embodiments a mobile terminal, mobile phone or user
gquipment for operation in a wireless communication system. In other
embodiments, the apparatus is any suitable electronic device configured o process
video and audio data. In some embodimenis the apparatus is configured o provide
an imagse display, such as for example a digital camera, a portable audio player
(mp3 player), a portable video player {(mp4 player). In other embodiments the
apparatus can be any suitable electronic device with touch interface {which may or
may not display information) such as a fouch-screen or touch-pad configured {o
provide feedback when the touch-screen or touch-pad is touched. For example in
some embodimenis the touch-pad can be a touch-sensitive keypad which can in
some embodiments have no markings on it and in other embodiments have
physical markings or designations on the front window. The user can in such
gembodiments be notified of where 1o touch by a physical identifier — such as a

raised profile, or a printed laver which can be llluminated by a light guide.

The apparatus 10 comprises a touch input module 15 or in some embodiments any
suitable user interface (Ul), which is linked o a processor 21. The processor 21 is
further linked to a display 52. The processor 21 is further linked {o a transceiver
(TX/RX} 13 and to a memory 22.

in some embodiments, the touch input module {or user interface) 15 and/or the
display 52 are separate or separable from the electronic device and the processor
receives signals from the touch input module {or user interface} 15 and/or transmits
and signals to the display 52 via the transceiver 13 or another suitable interface.
Furthermors in some embodiments the touch input module {(or user interfaca} 15
and display 52 are paris of the same component. In such embodiments the touch
interface module {or user interface) 15 and display 52 can be referred o as the
display part or touch display part.

The processor 21 can in some embodiments be configured {o execule various
program codes. The implemented program codes, in some embodimenis can

comprise such roulines as audic signal analysis and audio signal processing,
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image analysis, touch processing, gaze or eye fracking. The implemented program
codes can in some embodiments be stored for example in the memory 22 and
specifically within a program code section 23 of the memory 22 for retrieval by the
processor 21 whenever needed. The memory 22 in some embodiments can further
provide a saction 24 for storing data, for example data that has been processed in

accordance with the application, for example audio signal data.

The touch input module {or user interface) 15 can in some embodiments implement
any sultable touch screen interface technology. For example in some embodiments
the touch screen interface can comprise a capacitive sensor configured to be
sensitive to the presence of a finger above or on the touch screen interface. The
capacitive sensor can comprise an insulator (for example glass or plastic), coated
with a transparent conductor (for example indium tin oxide - [TO). As the human
body is also a conductor, touching the surface of the screen results in a distortion
of the local electrostatic fisld, measurable as a change in capacitance. Any suitable
technology may be used fo determine the location of the touch. The location can be
passed {o the processor which may calculate how the user's {ouch relates to the
device. The insulator protects the conductive layer from dirt, dust or residue from

the finger.

In some other embodiments the touch input module {or user interface) can be a
resistive sensor comprising of several layers of which two are thin, metallic,
alectrically conductive layers separated by a narrow gap. When an object, such as
a finger, presses down on a point on the panel's outer surface the two metsllic
layers become connected at that point: the panel then behaves as a pair of voltage
dividers with connected oulputs. This physical change therefore causes a change
in the electrical current which is registered as a touch event and sent to the

processor for processing.

in some other embodiments the touch input module (or user interface) can further
determine a touch using technologies such as visual detection for example a
camera sither located below the surface or over the swrface detecting the position

of the finger or touching object, projected capacitance detection, infra-red
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detection, surface acoustic wave detection, dispersive signal technology, and
acoustic pulse recognition. In some embodiments i would be understood that
‘touch’ can be defined by both physical contact and ‘hover touch’ where there is no
physical contact with the sensor but the object located in close proximity with the

sensor has an effect on the sensor.

The touch input module as described here is an example of a user interface 15. |
would be undersiood that in some other embodiments any other suilable user
interface input can be emploved to provide an user interface input, for example fo
select an item, object, or region from a displayed scraen. In some embodiments the
user interface input can thus be a keyboard, mouse, keypad, joystick or any

suitable pointer device.

The apparatus 10 can in some embodiments be capable of implementing the
processing technigues at least partially in hardware, in other words the processing
carried out by the processor 21 may be implemented at least partially in hardware

without the need of software or firmware {o operate the hardware.

The fransceiver 13 in some embodiments enables communication with other
glectronic devices, for example in some embodiments via a wireless

communication network.

The display 52 may comprise any suitable display technology. For example the
display element can be located below the touch input module {or user interface)
and project an image through the fouch input module fo be viewed by the user.
The display 52 can employ any suitable display technology such as liquid crystal
display (LCD), light emitling diocdes (LED)}, organic light emilting diodes (OLED),
plasma display cells, Field emission display (FED), surface-conduction electron-
amitter displays {SED), and Electrophoretic displays {also known as slectronic
paper, e-papar or electronic ink displays). In some embodiments the display 12
employs one of the display technologies projected using a light guide to the display
window.
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The apparatus 10 can in some embodiments comprise an audio-video subsystem.
The audio-video subsystem for example can comprise in some embodiments a
microphone or array of microphones 11 for audio signal capture. In some
ambodiments the microphone or array of microphones can be a solid stale
microphone, in other words capable of capiuring audio signals and outpulting a
suitable digital format signal. In some other embodiments the microphone or array
of microphones 11 can comprise any suitable microphone or audio capture means,
for example a condenser microphone, capacifor microphone, eleclrostatic
microphone, Electret condenser microphone, dynamic microphone, ribbon
microphoneg, carbon microphone, piezoelectric microphone, or micro elecirical-
mechanical system (MEMS) microphone. In some embodiments the microphone
11 is a digital microphone array, in other words configured fo generate a digital
signal output {and thus not requiring an analogue-fo-digital converter). The
microphone 11 or array of microphones can in some embodiments output the audio

captured signal to an analogue-to-digital converter (ADC) 14.

In some embodiments the apparatus can further comprise an analogue-to-digital
converter (ADC) 14 configured o receive the analogue captured audio signal from
the microphones and outputting the audio captured signal in a suitable digital form.
The analogue-to-digital converter 14 can be any suitable analogue-fo-digital
conversion or processing means. In some embodiments the microphones are
integrated’ microphones confaining both audio signal generating and analogue-to-

digital conversion capability.

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

Furthermore the audio-video subsystem can comprise in some embodiments a
speaker 33. The speaker 33 can in some embodiments receive the oulput from the
digital-to-analogue converter 32 and present the analogue audio signal to the user.
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in some embodiments the speaker 33 can be representative of multi-speaker
arrangement, a headset, for example a ssel of headphones, or cordless
headphones. The speaker in some embodiments can thus be representative as

any suitable audio cutput means.

in some embodiments the apparatus audio-video subsystem comprises at least
one camera 51 or image capturing means configured to supply o the processor 21
image data. In some embodiments the camera can be configured to supply multiple
images over time o provide a video stream. In some embodiments the apparatus
10 comprises two cameras, a first or rear camera which when the apparalus is
used in a normal mode is configured o capture images away from the user of the
apparatus and a second or ‘front’ camera which when the apparatus is in normal
use is configured to capture images towards the user of the apparatus. It would be
undersiood that in some embodiments a single camera with multiple lens poris or a
camera which can be moved can perform the role of both ‘front’ and ‘rear’ camaeras.
Furthermore it would be understood that in some embodiments the front’ and ‘rear’
cameras can be implementsd by flipping or rotating an apparatus with a single
camera away from and towards the user In some embodiments the ‘front’ camera
can be defined as being the camera located on the same side or face of the
apparatus as the display 52, in other words when the user is looking at the display

they are also looking at the front’ camera.

With respect to Figure 2 an exampie audio enhanced cinemagraph generator is
shown. Furthermore with respect to Figure 3 the operation of the example audio
enhanced cinemagraph generator as shown in Figure 2 is further described.

in some embodiments the audio enhanced cinemagraph generator comprises a
‘rear’ camera 514, The ‘rear’ camera 514 or means for capluring images can be any
suitable video or image capturing apparatus. The ‘rear camera 51y can be
configured fo caplure images that the user of the apparatus wishes o process and
pass the image or video data to a point of inferest analyser/selector 101 and a

video/image analyser 103,
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The operation of capturing or receiving video or images from the ‘rear’ camera is

shown in Figure 3 by step 201.

In some embodiments the audio enhanced cinemagraph generator comprises a
front’ camera 51, The front’ camera 51, or means for capturing images can be
any suifable video or image capluring apparatus. The ‘front’ camera 51, can be
configured o capture images and pass the image or video dala to a point of
interest analyser/selector 101, The front’ camera 51; can in some embodiments be
configured to capture or record the user as they operate the apparatus.

The operation of capluring or receiving video or images from the front’ camera is

shown in Figure 3 by step 203,

Furthermore In some embodiments the audio enhanced cinemagraph gensrator
comprises a user interface input or means for providing a user interface input such
as a touch processor (as described herein) configured o receive {ouch screen
input and oulput control inputs to the apparatus. For example in some
embodiments the touch scraeen input is an input representing a pixel, area, or
region of a displayed image, the displayed image being that of one captured or
recorded by the ‘rear camera. The user interface 15 input can in some
embodiments be passed to the point of interest analyser/selector 101.

The operation of receiving a touch/Ul input is shown in Figure 3 by step 205.

in some embodiments the audio enhanced cinemagraph generalor comprizses the
microphone or microphone array 11 or any suilable means for gensrating or
inputting (receiving) at least one audio signal. The array of microphones 11 are
configured 1o record or capture audio signals from different locations and thus be
able to identify or delermine audio source and their relative direction to the
apparatus. The audic signals from the microphone array 11 can in some

ambodiments be passed {o a spatial audio analyser 104.
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in some embodiments the audic enhanced cinemagraph generafor comprises a
spatial audio analyser 104 {or means for analysing the at least one audio signal)
configuraed to receive the audio signals from the microphone array and analyse the
direction of the separate sound or audio sources {or objects) within the audio scene
being recorded. in some embodiments the spatial audio analyser 104 is configured
to output the detected sources or objects to an audio track generator 107.
Furthermore in some embodiments the detected sources or objects can be passed
to the point of interest analyser/selector 101 {as shown by the dashed line batween
the spatial audic analyser 104 and point of interest analyser/selector 101.

An example spatial analysis, determination of sources and parameterisation of the
audio signal is described as follows. However it would be understood that any
suitable audio signal spatial or directional analysis in either the time or other
representational domain (frequency domain eic.) can be implemented to determine

directional (and/or temporal} audio source information.

In some embodiments the spatial audio analyser 104 comprises a framer. The
framer or suitable framar means can be configured to receive the audio signals
from the microphones and divide the digital format signals into frames or groups of
audio sample data. In some embodiments the framer can furthermore be
configured to window the dala using any suitable windowing function. The framer
can be configured {o generate frames of audio signal data for sach microphone
input wherein the length of each frame and a degree of overlap of each frame can
be any suilable valus. For example in some embodiments each audio frame is 20
milliseconds long and has an overlap of 10 milliseconds between frames. The
framer can be configured to oulput the frame audio data o a Time-to-Freguency

Domain Transformer.

in some embodiments the spalial audic analyser 104 comprises a Time-to-
Frequency Domain Transformer. The Time-{o-Frequency Domain Transformer or
suitable transformer means can be configured to perform any suitable time-io-
frequency domain transformation on the frame audio data. In some embodiments

the Time-fo-Frequency Bomain Transformer can be a Discrete Fourier Transformer
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{(DFT). However the Transformer can be any sullable Transformer such as a
Discrete Cosine Transformer {DCT), a Modified Discrete Cosine Transformer
{(MDCT), a Fast Fourler Transformer (FFT) or a quadrature mirror filter (QMF). The
Time-to-Frequency Domain Transformer can be configured o oulput a frequency

domain signal for each microphone input to a sub-band filter,

in some embodiments the spatial audio analyser 104 comprises a sub-band filter.
The sub-band filler or suitable means can be configured o receive the frequency
domain signals from the Time-to-Fregquency Domain Transformer for each
microphone and divide each microphone audio signal frequency domain signal into

a number of sub-bands.

The sub-band division can be any suitable sub-band division. For example in some
embodiments the sub-band filter can be configured o operate using
psychoacoustic filtering bands. The sub-band filter can then be configured to output

gach domain range sub-band to a direction analyser.

In some embodiments the spatial audio analyser 104 can comprise a direction
analyser. The direction analyser or suitable means can in some embodiments be
configured fo select g sub-band and the associated frequency domain signals for
gach microphone of the sub-band.

The direction analyser can then be configured to perform directional analysis on
the signals in the sub-band. The directional analyser can be configurad in some
embodiments to perform a cross correlation between the microphone/decoder sub-

hand frequency domain signals within a suitable processing means.

in the direction analyser the delay value of the cross correlation is found which
maximises the cross correlation of the frequency domain sub-band signals. This
delay can in some embodiments be used to estimate the angle or represent the
angle from the dominant audio signal source for the sub-band. This angle can be
defined as a. it would be understood that whilst a pair or two microphones can

provide a first angle, an improved directional estimate can be produced by using
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more than two microphones and preferably in some embodiments more than two

microphones on two or more axes.

The directional analyser can then be configured to determine whether or not all of
the sub-bands have been selected. Where all of the sub-bands have been selected
in some embodiments then the direction analyser can be configured to output the
directional analysis results. Where not all of the sub-bands have been selected
then the operation can be passed back to selecting a further sub-band processing

step.

The above describes a direction analyser performing an analysis using frequency

domain correlation values. However it would be understood that the direction

| analyser can perform directional analysis using any suitable method. For example

in some embodiments the object detector and separator can be configured to
output specific azimuth-elevation values rather than maximum correlation delay
values. Furthermore in some embodiments the spatial analysis can be performed

in the time domain.

In some embodiments this direction analysis can therefore be defined as receiving

the audio sub-band data;

Xf(n) =Xk(ﬂ,b+n.), h = O,...,'nb+1—'n.b —1, b= G,....,B_}_

where ny is the first index of bth subband. In some embodiments for every subband
the directional analysis as described herein as follows. First the direction is
estimated with two channels. The direction analyser finds delay t, that maximizes
the correlation between the two channels for subband b. DFT domain

representation of e.g. X/ (b) can be shifted 1, time domain samples using

_ _ 2ZINTp
Xg ., m=X (e N
The optimal delay in some embodiments can be obtained from
Npgg—Np—1
maxRe| ) (X2, (0 XE0D) |, € [Deor Dend]
3 oy .
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where Re indicates the real part of the result and * denotes complex conjugate.

X;. and X, are considered vectors with length of nu.s - n, samples. The

direction analyser can in some embodiments implement a resolution of one time

domain sample for the search of the delay.

In some embodiments the direction analyser can be configured to generate a sum
signal. The sum signal can be mathematically defined as.

¥ = { (X2, + X2)/2 1, <0
A srem i (X;_? + X?ﬁ—’z!_:,)/z Tb > 0

In other words the direction analyser is configured to generate a sum signal where
the content of the channel in which an event occurs first is added with no
madification, whereas the channel in which the event occurs later is shifted to

obtain best match to the first channel.

It would be understood that the delay or shift 1, indicates how much closer the
sound source is to one microphone (or channel) than another microphone (or
channel). The direction analyser can be configured to determine actual difference

in distance as
VTy,

23~
F

where Fs is the sampling rate of the signal and v is the speed of the signal in air (or

in water if we are making underwater recordings).

The angle of the arriving sound is determined by the direction analyser as,

Ao’ 4+ 2BA,, —d?
&y = icos"l( 23 8 )

2db

‘where d is the distance between the pair of microphones/channel separation and b

is the estimated distance between sound sources and nearest microphone. In
some embodiments the direction analyser can be configured to set the value of b to

a fixed value. For example b = 2 meters has been found to provide stable resuilts.
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It would be understood that the determination described herein provides two

alternatives for the direction of the arriving sound as the exact direction cannot be

determined with only two microphones/channels.

In some embodiments the direction analyser can be configured to use audio
signals from a third channel or the third microphone to define which of the signs in
the determination is correct. The distances between the third channel or

microphone and the two estimated sound sources are:

85 =/(h+bsin(d,))* +(d/2 +bcos(d,))*

8; = +/(h—bsin(d;))? + (d/2 +b cos(d, ))?

where h is the height of an equilateral triangle (where the channels or microphones

determine a triangle), i.e.

\QE

h=—d.
2

The distances in the above determination can be considered to be equal to delays

(in samples) of;

17

Out of these two delays the direction analyser in some embodiments is configured
to select the one which provides better correlation with the sum signal. The

correlations can for example be represented as
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Ny, =ny=1
& = Re( D X )
n=g

. Nyp.—Np—1

G=Re| D (K (R cn)))
n=g J

The direction analyser can then in some embodiments determine the direction of

the dominant sound source for subband b as:

« { iy, c, 20¢p
b= 1_ \ -
—ap ¢, < ¢y

In some embodiments the spatial audio analyser 104 comprises a mid/side signal
generator. The main content in the mid signal is the dominant sound source found
from the directional analysis. Similarly the side signal contains the other parts or
ambient audio from the generated audio signals. In some embodiments the
mid/side signal generator can determine the mid M and side S signals for the sub-

band according to the following equations:

= {(Xgrb +x%/2 1, <0

(x2+x2 )72 7,>0

e { (k3. - X%)/2 1, s0
(X.’?’ —Xé;—rh);fz Ty, >0

It is noted that the mid signal M is the same signal that was already determined
previously and in some embodiments the mid signal can be obtained as part of the
direction analysis. The mid and side signals can be constructed in a perceptually
safe manner such that the signal in which an event occurs first is not shifted in the
delay alignment. Where the distance between the microphones is significant in
relation to the distance to the sound source then the mid/side signal generator can
be configured to perform a modified mid and side signal determination where the

channel is always modified to provide a best match with the main channel.
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The mid (M), side (S) and direction (o) components of the captured audio signals
can in some embodiments be output to an audio track generator and furthermore in

some embodiments to the point of interest analyser/selector 101.

The parameterisation of analysis of the audio data is shown in Figure 3 by step
213.

The example audio enhanced cinemagraph generator can in some embodiments
comprise a point of interest analyser/selector 101 or means for analysing a point of
interest or means for selecting a point of interest. The a point of interest
analyser/selector 101 can be configured to receive the image or video data from
the ‘rear’ camera 514 and analyse the video images for point of interest candidate
objects or sub-regions for motion/animation and audio mixing. For example as

shown in Figure 10 an example image 901 is shown which can be analysed.

The point of interest analyser/selector 101 or means for analysing the images can
thus in some embodiments be configured to apply ‘image quality’ estimation to
determine candidate points of interest. The point of interest can be defined as
being at least the width or height equal to that of the entire image. Furthermore as
described herein the size of the point of interest can be time-varying. As described

herein the candidate points of interest are regions or sub-regions of images where
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a determined metric Is greater than a defined threshold indicating that region is
potentially of interest for the wuser. Such melric measures can include
sharpness/blurriness, colouwr saturation, noise level, contrast, amount of information
{entropy) and other determined values. Furthermore in some embodiments the
objects, regions or sub-regions are analysed for a relevant periodicity. Furtharmore
in some embodiments the point of interest analyser/selector 101 can be configured
such that it locates motion from two or more consecutive image frames in an image
sequence. In some embodiments the algorithm may further track moving objects io
gbtain at least one point of interast. Furthermore in some embadiments the point of
interest analyser/selector 101 can be configured {o perform content analysis and
patiern recognition on the image(s) {o determine at least one point of interest. For
example as shown in Figure 11 the example image 801 as shown in Figure 10 is
analysed and two example points of interast, first point of interest 1001 and second

point of interest 1003 are shown indicated by the oval rings.

in some smbodiments as described herein the analysis of the video or images to

determine points of inlerest can be assisted by other inputs as described herein.

For example in some embodiments the analysis of the video or images can be
assisted by a user interface input such as a touch input indicating where and when
the video or image point of interest is on the image(s). In such embodiments the
video or images can be displayed on the display. The user may furthermore select
using the user interface input (for example touching a region of the display or
selecting a region by other means such as keyboard, keypad, mouse or any
suitable pointer} a region or area of the displayed image or images as a point of

interest.

Similarly in some embodiments the analysis of the video or images can be assisted
by a gaze or eye following analysis. As described harein the video or images can
be displayed by the display {o be walched by the user. in some embodiments the
front’ camera 51: can generate images of the user while they are looking at the
display and a gaze or eye following analysis be performed on the images form the

front’ camera 51, fo identify when and wherse candidate position of interests ocour.
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For example utilizing eye/gaze tracking analysis can determine candidate point of
interest details and regions in each image. Furthermore in some embodiments the
gaze or eye following analysis can determine poinis of interest based on the time
spent looking at an image and the points and regions of interest, Furthermore any
movement of the point of interest can be determinad in some embodiments by the

trajectories of the eye fracking or gaze around the imags.

Furthermore in some embodiments the analysis of the video or images can be
assisted by the analysis of the spatial audio signals where the dominant audio
sources can provide an indication of where and when the video or image point of
interest is on the image(s). In such embodiments the spatial audio signal analysis
can be examined to detarmine from where the dominant sound sources cceur and
whether they can be associated with regions or points of interest on the image(s).
For example a toy train moving in the image can generate an audio signal which
during the audio signal analysis indicates a position on the image(s) which can be
point of interest candidate. In some embodiments a region in the image emitling a
sudden loud audio signal component may be considered as a candidate point of
interest.

in some embodiments one or more of the approaches can be used {o determine
points of interest within the images. For example in some embodiments a well-
trained classifier using several of these measures can identify or determine points

of interest into good/important ones and poor ones.

The operation of analysing the image data from the ‘rear camera to delermine

candidate points of interest is shown in Figure 3 by step 208,

in some embodiments the point of interest analyser/selector 101 or means for
selecting points of interest can be configurad to select at least ong of the poinis of
interest to implement or further process. In some embodiments the selection of the
point of interest can be determined by some metric or classifier so that the point of
interest is selected automatically using some sslecting rule based selection. For

example in some embodiments the point of interest analyser/seleclor can be
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configured to select a region of the image with dominant motion parameters. In
some embodiments the point of interest analyser/selector can be configured 1o
perform the selection semi-aulomatically using some user input {or gaze or audio
direction selector), or manually {in other words complstely by the use of the user

interface).

In some embodiments the point of interest analyser/selector 101 can be configured
o output the selected point of interest information in terms of spatial and temporal
information. For example a defined region within an image selected as a point of
interest region or interest region can be expressed by determining a position or
location (which may be relative o the apparastus) and furthermors in some
embodiments by determining a time period within the recorded image and audio

range.

in other words determining a position or location associated with the interest region
where the position can be used to select an audio source within an audio fisld or
sound field from at least audio signal. In some embodiments the determination of
the position or location is can be seen as mapping a region within the image in
terms of time and location 1o an audio scene space position {(or location)} and time.
This interest region defined or determined position and/or time information can than
be employed by the audio track generafor as described herein fo select audio

sources within the audio scene.

The selected point of interest information can in some embodiments be passed o a
videofimage analyser 103 and in some embodiments {0 an audio track generator
107.

The operation of selecting at least one of the candidate point of interests is shown
in Figure 3 by step 211.

in some sembodiments the example audic enhanced cinemagraph generator
comprises a video/image analyser 103 or means for analysing the at least one

video/image frame. The video/image analyser 103 can in some embodiments be
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configured to receive the images from the ‘rear’ camera 51, and also the selected
point of interest information and delermine within the images animation objects
which can be used in the cinemagraph. The analysis performed by the video/imags
analyser can be any suilable analysis. For example in some embodimenis the
differences belwesn images or frames in the video within the position or interest
regions are determined (in a manner similar to motion veclor analysis in video
coding). Thus for example with respect to the example image as shown in Figures
10 and 11, Figure 12 shows the point of interast regions, the first point of interest
1001 and second point of interest 1003 shown indicated by the oval rings and
axample image obiects within the point of interest ragions which are to be
determined to be suilable animation objects. As shown in Figure 12 there are
candidate image objects 1101 within the first point of inferest 1001 region and
further candidale image objects 1103 within the second point of interest 1003

ragion.

The video/image analyser 103 can in some embodiments oulput these image
resulls o the cinemagraph generator 105.

The operation of analysing the visual source directions corresponding io the

position of interest selection regions is shown in Figure 3 by step 218.

in some embodiments the example audic enhanced cinemagraph generalor
comprises a cinemagraph generator 105 {(or animated presentation generator) or
means for generating the animated presentation. The cinemagraph generator 105
is configured to receive the imagses and video and any imagefvideos motion
saelection data from the videofimage analyser 103 and generate suilable
cinemagraph data. In some embodiments the cinemagraph generator is configured
to generate animated image data howsver as described herein in some
embodiments the animation can be subtle or missing from the image {in cother
words the image is substantially a siatic image). The cinemagraph generator 105
can be any suilable cinemagraph or animated image generating means configured
to generate data in a suitable format which enables the cinemagraph viewer {0

generate the image with any motion elements. The cinemagraph generator 105
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can be configured In some embodiments to output the generaled cinemagraph

data o 3 mixer and synchroniser 108.

The operation of generating the animated image data is shown in Figure 3 by step
218,

Furthermore in some embodiments the example audio enhanced cinemagraph
generator comprises an audio track generator 107 or means for generating an
audio track. The audio track generator 107 can be configured to generate atl least
one audio track {or audic clip or audio signal} component o be inserled or
associated with the cinemagraph video or image data. In some embodiments the
audio frack genserator 107 can be configured to receive information from the point
of intersst analyser/selector 101 such that the audio track generator 107 is

configured to generate multiple audio signals from the audio signals.

The operation of generating directional audio signals based on the point of interest
selection information is shown in Figure 3 by step 217.

With respect o Figure 4 an example audio track generator 107 is shown.
Furthermore with respect to Figure § an example of the operation of the example

audio track generator 107 as shown in Figure 4 is shown.

in some embodiments the audio track generator 107 comprises a spatial audio
filter 501 or means for spatially filtering at least one audio signal. The spatial audio
filter 501 can in some embodiments be configured to receive the point of interest

information.
The operation of receiving the Pol data is shown in Figure 5 by step 801.
Furthermore in some embodiments the audio track generator 107 and in particular

the spatial audio filter 501 can be configured io receive the parameterized audio
data.



10

15

20

25

36

WO 2014/155153 PCT/IB2013/052448

35

The operation of receiving the parameterized audio data is shown in Figure 8 by
step 6803,

The spatial audio fiter 501 can in some embodiments be configured fo perform
spatial audio filtering on the parameterised data. In some embodiments the spatial
filtering can be performed by selecting mid (M) audio signal sub-bands where the
angle (o} is within the point of interest range of directions. After selecting mid audio
signals sub-bands where the angle is within the point of interest range of directions
then the ambient side {8) signals can be added o it 1o generate a synthesised

audio signal from tha point of interest area.

it would be understood that in some embodiments any suitable spatial filtering of

the audio signals from the microphones can be performed.

The spatially filtered audic signals can in some embodiments be passed to the
termnmporal audio fiker 503.

The operation of spatiaily filiering the audio signals is shown in Figure 5 by siep
805,

in some embodiments the audio track generator 107 comprises a temporal audio
filter {or means for temporal filtering at least one audio signal) configured to
perform temporal filtering of the synthesized audio signal such that the generated
audio signal ocutput by the audio track generalor 107 has audio signals for the point
of interest period indicated by the point of interest analyser/selector 101.

The audio track can then be output to the mixer and synchroniser 109,

The operation of temporal filtering the audio signals is shown in Figure § by step
807.

it would be understood that in some embodiments the operations of temporal and

spatial filtering can be performed concurrently or in the reverse order to that
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described herein {in other words in some embodiments the parameterised audio
signals are filtered such that only the frames which are within the selected point of
interest tims periods are selected and then the spatial filtering of these signals are

performed).

Furthermore although the above example describes the generation of a single track
from a single point of interest selection it would be understood that in some
embodiments multiple point of interest selections can generate multiple fracks.
Furthermore in some embodiments the audio track generator can be configured to
generate an ambient signal which can be the side (8) signal components as a
track. In some embodimenis the audio track generator can be configured fo

generate a mixed audio signal as a signal track.

in some embodiments the apparatus comprises a mixer and synchroniser 108 {or
means for mixing andfor means for synchronising) configured to receive both the
video images from the cinemagraph generator 105 and the audio signals from the
audio track generator 107 and configured to mix and synchronise signals in a

suitable mannsr

The mixer and synchroniser 108 can comprise a video option selector 401 or
means for selecling video daia. The video option selector can in some
gmbodiments be configured to receive the video dala from the cinemagraph
generator 105,

The video data in some embodiments can be displayed on the display and
slements of the cinemagraph processed before synchronisation and mixing with
the audio signal. For example in some embodiments the display user interface
enables an editing of the animation or a contrel of the animation. For example in
some embodiments the display user interface permits the user to provide an input
to control whether the object is animated or static, the period of the animation, the
object size relative o the background image and so on. In some embodiments the
animated objects can be permitted to be controlled during playback. For example in

some embodimeants the user interface enables an input which controls whether the
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objects is to be siatic until touched/animated until touched, or whether the speed or
direction of touch on the display when the cinemagraph is played can control the

image animation.

in some embodiments the selected video image components and any associated
control data can be passed to the synchroniser 405,

In some embodiments the mixer and synchroniser 109 can comprise an audio track
selector 403. The audic track selecitor 403 can in some embodiments be

configured to receive the audio track data from the audio frack generator 107,

The audio track information can in some embodiments be displayed on the display
and elements of the audio tracks selected or processed before synchronisation and
mixing with the video signal. For example as shown in Figure 7 an example user
interface display of audio track information is shown. In the example shown in
Figure 7 the audio track generator 107 has generated N tracks of which the
information of the first track 1201, the second track 1201;, and the N'th track
1201y are shown in Figure 7.

For sach of the tracks the example user interface shows the time waveform 1207
for the signal against a timeline 1209 a user controlied gain curve 1203 {(which in
some embodiments is the display of the temporal fillering of the audio irack
generator), and mute frack control 1205.

In the example shown in Figure 7 the first track 12014 can represent the audio
signal or track associated with the first point of interest, the second track 1201, can
represent the audio signal or frack associated with the second point of interest and
the N'th track 1201y the ambient or side signal. In the example shown in Figure 7
the ambient or side signal is suppressed by checking or ticking the N'th track mute
frack control function box 1205y,

in some embodiments the audio frack control permits fading of the audio track o

nrevent sudden audio changes. Furthermore in some embodiments control of
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speed or direction of audio playing can be selected and furthermore the association
of the controt of the playback of the audio track with any control of the video or

animation playback can be selected.

in some embodiments the selacted audio tracks and any associated conirol data

can be passed to the synchroniser 405,

The mixer and synchroniser 108 can in some embodiments comprise a
synchroniser 405 or means to synchronise or associate the audio data with the
video data. The synchroniser 405 can be configured to synchronise the audio
signal to the image and the image animation. For example the audio track can be
synchronised at the start of an animation loop.

The synchroniser 108 in some embodiments can be configured to output the
synchronised audio and video data to the mixer 407.

in some embodiments the mixer and synchroniser 108 can comprise a mixer 407.
The mixer 407 can be configured to mix or multiplex the dafa to form a
cinemagraph or animated image metadata file comprising both image or video data
and audio signal data. In some embodiments this mixing or multiplexing of data
can generate a file comprising at least some of: video data, audio data, sub region
ideniification daia and time synchronisation data according to any suitable format.
The mixer and synchroniser 109 can in some embodiments output the metadata or

file output data.

The operation of mbdng the data is shown in Figure 8 by step 707.

With respect to Figure 8 a schematic view of the directional filtering of an audio
signal based on the point of interest is shown. In this example the point of interest
801 as shown with respect to the image scene 807 on the display 52 is configured
to generate a direction dependent audio signal gain curve 803 which is defined by
the angle of view 805.
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it shall be appreciated that the term user equipment is intended o cover any
suitable type of wireless user equipment, such as mobile telephones, portable data
processing devices or portable web browsers. Furthermore, it will be understood
that the term acoustic sound channels is intended o cover sound outlets, channels
and cavities, and that such sound channels may be formed integrally with the
transducer, or as part of the mechanical integration of the transducer with the

device.

In general, the design of varicus embodimenis of the invention may be
implemented in hardware or special purpose circuits, software, 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 controller, microprocessor or other computing device,
although the invention is not limited thereto. While various aspects of the invention
may be illustrated and described as block diagrams, flow charts, or using some
other pictorial representation, it is well understood that these blocks, apparatus,
systems, technigues or methods described herein may be implemented in, as non-
limiting examples, hardware, software, firmware, special purpose circuits or logic,
general purpose hardware or coniroller or other computing devices, or some

combination thereof,

The design of embodiments of this invention may be implemented by computer
software executable by a data processor of the mobile device, such as in the
processor entity, or by hardware, or by a combination of soffware and hardware.
Further in this regard i should be noted that any blocks of the logic flow as in the
Figures may represent program steps, or interconneciad 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 oplical media such as for example DVD and the data

variants thereof, CD.
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The memory used in the dssign of embodiments of the application may be of any
type suliable o the local technical environment and may be implemented using any
suitable data storage 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 fo 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 lavel
circuits and processors based on mulli-core processor architeciurs, as non-limiting

examples.

Embodiments of the inventions may be designed by various components such as
integrated circuit modules.

As used in this application, the term ‘circuitry’ refers o all of the following:

{a}) hardware-only circuit implementations (such as implementations in only
analog andfor digital circuitry) and

{b} to combinations of circuits and software {(and/or firmware), such as: {i} to
a combination of processor(s} or (i} {o portions of processor(s)software {including
digital signal processor(s)), sofiware, and memory{ies) that work together {0 cause
an apparatus, such as a mobile phone or server, to perform various functions and

{c} to circuits, such as & microprocessor{s) or a portion of a
rmicroprocessor(s), that require software or firmware for operation, even if the

software or firmware is not physically present.

This definition of ‘circuliry’ applies fo all uses of this term in this application,
including any claims. As a further example, as used in this application, the term
‘circuitry’ would also cover an implementation of mergly a processor {or muliiple
processors) or portion of a processor and its {or their) accompanying software
andfor firmware. The term ‘circuitry’ would also cover, for example and if applicable
to the particular claim element, a baseband integrated circuit or applications
processor integrated circuit for a mobile phone or similar integrated circuit in server,

a cellular network device, or other network device.



WO 2014/155153 PCT/IB2013/052448
41

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. Howsever, various modifications and adaptations may become apparent
fo those skilled in the relevant arts in view of the foregoing description, when read
in conjunction with the accompanying drawings and the appended claims.
Howeaver, 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. A method comprising:
defining at least one region within an image as an interest region;
determining a position associated with the at least one region;
determining at least one audio signal based on the position; and
generating an animated image comprising the at least one region and the at

least one audio signal.

2. The method as claimed in claim 1, further comprising capturing the image

using at least one camera associated with the apparatus.

3. The method as claimed in claims 1 and 2, further comprising displaying the
image on a display associaled with the apparatus.

4, The method as claimed in claims 1 to 3, wherein defining at least one region
comprises at least one of:

analysing the image to determine the at least one region;

receiving a user input defining the at least one region;

receiving a touch input over a displayed version of the image defining the at
least one region;

analysing eyel/gaze positioning of a displayed version of the image fo
determine the at least one region; and

analysing audio signals associated with the image o determine the al least

one region.

5. The method as claimed in claims 1 to 4, wherein determining at least one
audio signal based on the position comprises:

filtering at least one input audio signal based on the position to generate at
least one positional audio signal part; and
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synthesizing the at least one audio signal from the at least one positional
audio signal part.

8, The method as claimed in claim §, wherein filtering at least one input audio
signal based on the position fo generale at least one positional audio signal part
comprises:

analysing the at least one input audio signal 1o determine at least one
positional component;

selecting at least one of the positional components based on the position
associated with the at least one region; and

synthesizing the at least one audio signal from the at least one of the

positional components.

7. The msthod as claimed in claim 8, wherein synthesizing the at least one
audio signal from the at least one of the positional components further comprises
synthesizing the at least one audio signal from the at least one positional

component and a non-positional/ambient audio signal component.

8. The method as claimed in claims 5 to 7, wherein filtering at least one input
audio signal based on the posilion to generale at least one positional audio signal
part comprises: separating the at least one input audio signal into at least two parts

based on the position associated with the at least one region.

g, The method as claimed in claims 1 to 8, further comprising determining a
fime period associated with the at least ons region and wherein generating at least
one audio signal based on the position further comprises generating the at least
one audio signal based on the position and the time period associated with the at
least one region.

10. The method as claimed in claim 9, wherein determining the at least one
audio signal based on the position and the time period associated with the at least
one region comprises:
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spatially and temporally filtering at least one input audio signal based on the
position and time period associated with the at least one region to generate at least
one spatially and temporally fillered audio signal part; and

synthesizing the at least one audio signal from the at least one spatially and
temporally filtered audio signal part.

11.  The method as claimed in claims 5 to 10, further comprising:
displaying the at least one positional audio signal part on the display;
displaying at least one control element associated with the at least one
positional audio signal part on the display;
controlling the application of the at least one positional audio signal part

based on an input associated with the at least one control element.

12. The method as claimed in claim 11, wherein displaying at least one control
glement associated with the at least one positional audio signal part on the display
comprises at least one of:

displaying a muting conirol element associaled with the at least onse
positional audio signal part on the display, wherein the at least one positional audio
signal part is muted/unmuted based on the input associated with the muting control
element;

displaying a volume control element associated with the at least one
positional audio signal part on the display, wherein a volume of the at least one
positional audio signal part is based on the input associated with the volume
control slement; and

displaving a fading control element associated with the at least one
positional audio signal part on the display, wherein the fading upffading down of the
at least one positional audio signal part is based on the input associated with the
fading conirol element.

13. The method as claimed in claims 1 to 12, wherein defining at least one
region within an image as an inferest region comprises:

defining at isast two regions within an imags; and
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selecting at least one region from the at least two regions within an image as

an interest region.

14.  The method as claimed in claims 1 to 13, wherein determining a position
associated with the at least one region comprises determining a position relative {o

an apparatus.

15. An apparatus comprising:
means for defining at least one region within an image as an interest region;
means for determining a position associated with the at least one region;
means for determining at least one audio signal based on the position; and
means for generating an animated image comprising the at least one region
and the at least one audio signal.

18.  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
apparaius fo at least:

define at least one region within an image as an interest region;

determine a position associated with the at least one region;

determine at least one audio signal based on the position; and

gengrate an animated image comprising the at least one region and the at

least one audio signal.

17.  An apparatus comprising:

a point of interest analyser configured to define at least one region within an
image as an interest region, determine a position associated with the at least one
region;

an audio frack generator configured to determine at least one audio signal
based on the position; and

an animated presentation generator configured to generale an animated
image comprising the at least one ragion and the at least one audio signal.
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