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TITLE

A method, apparatus or computer program for user control of access to displayed

content.

TECHNOLOGICAL FIELD

Embodiments of the present invention relate to methods, apparatus and computer

programs for user control of access to displayed content.

BACKGROUND

It is desirable to enable a user to be able to find and window content that they find of

interest.

Different solutions to this problem exist. For example, in the internet, content may be
tagged using metadata and the content may be indexed by a search engine. A search
using keywords that correspond with or are similar to the indexed items may result in
the return of the indexed content. Another approach is to identify content using a user-

defined title or using a thumbnail representing the content in a graphical user interface.

While these approaches are useful and have some advantages, they also suffer from
some limitations. It would therefore be desirable to provide for different user control of

access to displayed content.

BRIEF SUMMARY

According to various, but not necessarily all, embodiments of the invention there is

provided examples as claimed in the appended claims.

According to various, but not necessarily all, embodiments of the invention there is
provided a method comprising: causing definition of a display window in a displayed
virtual scene; displaying window content inside the display window, in the displayed
virtual scene; in dependence upon a first user action, causing a first change in the

window content displayed inside the display window to first window content different to
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the window content, without changing the display window; and in dependence upon a
second user action causing a second change in the window content displayed in the
display window to second window content, different to the first window content and the
window content, and causing a variation in the display window to become a modified

display window different to the display window.

In some but not necessarily all examples, the window content displayed in the display
window is a representation of virtual reality enabled content accessible for playback

via at least the second user action.

In some but not necessarily all examples, the first window content displayed in the
display window is a representation of the virtual reality enabled content accessible via
the second user action. In some but not necessarily all examples, the first window
content displayed in the display window is a representation of the virtual reality enabled

content immediately accessible via the second user action.

In some but not necessarily all examples, the first window content is dependent upon

the first user action.

In some but not necessarily all examples, the first window content is a distortion of
content comprising the window content so that content in addition to the window
content is viewed within the display window without variation to a size or resolution of
the display window. In some but not necessarily all examples, the distortion is applied
only horizontally and not vertically. In some but not necessarily all examples, the
distortion is provided horizontally in dependence upon the intensity of the first user

action.

In some but not necessarily all examples, the second window content displayed in the
modified display window is virtual reality enabled content. In some but not necessarily
all examples, the window content is a portion of the virtual reality enabled content
displayed in the modified display window, the first window content includes the window

content and the second window content includes the first window content.
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In some but not necessarily all examples, content is rendered into the display window
to represent the display window as a substantially flat or gently curved projection
surface displaying the window content and wherein the first window content is rendered
into the display window to represent the display window as a curved projection surface
displaying the first window content. In some but not necessarily all examples, a
curvature of the curved projection surface displaying the first window content is

dependent upon the first user action.

In some but not necessarily all examples, the content displayed in the display window
is a portion of virtual reality enabled content, the portion having a limited field of view
in a horizontal direction and a vertical direction. In some but not necessarily all
examples, the first window content displayed in the display window is a first portion of
the virtual reality enabled content, the first portion having a limited first field of view in
a horizontal direction and a vertical direction, wherein the first field of view is greater

than the field of view.

In some but not necessarily all examples, the content displayed in the display window
is a cropped portion of virtual reality enabled content at a same scale at which the
virtual reality enabled content is displayed. In some but not necessarily all examples,
the first window content displayed in the display window is a first cropped portion of
virtual reality enabled content at a same scale at which the virtual reality enabled
content is displayed that has been distorted to fit in the display window. In some but
not necessarily all examples, the distortion of the first cropped portion of virtual reality

enabled content is dependent upon the first user action.

In some but not necessarily all examples, the first user action is a user gesture or input

via a user control device.

In some but not necessarily all examples, the second user action comprises a user

watching the display window.

In some but not necessarily all examples, the second change in content in response
to the second user action comprises undoing the first change in content that occurred

as a result of the first user action and performing a new, different, change in content,
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wherein the second change in content comprises continually increasing a size of the
modified display window while maintaining the same resolution of virtual reality
enabled content displayed in the modified display window, such that a portion of the

virtual reality enabled content that has an increasing field of view is displayed.

In some but not necessarily all examples, in response to user action, content displayed

in the display window is panned.

In some but not necessarily all examples, the method further comprises defining a
plurality of display windows distributed at different orientations in a virtual space such
that different virtual scenes comprise combinations of one or more different display
windows, the method comprising:
displaying different window content inside the different display windows, in a displayed
virtual scene;
in dependence upon a first user action, selecting one of the different display windows
in the displayed virtual scene and causing a first change in the window content
displayed inside the selected display window to first window content different to the
window content, without changing the selected display window; and

in dependence upon a second user action causing a second change in the
window content displayed in the selected display window to second window content,
different to the first window content and the window content, and causing a variation in
the selected display window to become a modified display window different to the

display window.

According to various, but not necessarily all, embodiments of the invention there is
provided a method comprising:

during a browsing mode, detecting orientation of the user so that a virtual scene
is changed to comprise a display window comprising content representing virtual reality
enabled content;

in response to a first user action, entering a preview mode during which a
portion of the virtual reality enabled content is previewed in the display window;

in response to a second user action, entering a playback mode in which the

virtual reality content is played;
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wherein in the preview mode, in response to the first user action, the display
window is not re-sized and is kept at the same location while increasingly larger

portions of the virtual reality enabled content are previewed in the display window.

In some but not necessarily all examples, the method comprises warping or distorting
the content so that it appears displayed upon a warped or curved surface. In some
examples, the method is used to enable increasingly larger portions of the virtual reality

enabled content to be previewed in the display window.

According to various, but not necessarily all, embodiments of the invention there is
provided an apparatus comprising: at least one processor; and at least one memory
including computer program code the at least one memory and the computer program
code configured to, with the at least one processor, cause the apparatus at least to
perform: causing definition of a display window in a displayed virtual scene;
displaying window content inside the display window, in the displayed virtual scene;

in dependence upon a first user action, causing a first change in the window content
displayed inside the display window to first window content different to the window
content, without changing the display window; and in dependence upon a second user
action causing a second change in the window content displayed in the display window
to second window content, different to the first window content and the window content,
and causing a variation in the display window to become a modified display window

different to the display window.

BRIEF DESCRIPTION

For a better understanding of various examples that are useful for understanding the
detailed description, reference will now be made by way of example only to the
accompanying drawings in which:

Figs. 1A and 1B illustrate an example of a virtual space viewed by a user at different
orientation;

Fig. 2 illustrates an example of a method for controlling display of content in

response to user action;
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Fig. 3A illustrates a display window displaying window content, Fig. 3B illustrates the
same display window displaying different content, the first window content, and Fig.
3C illustrates a different display window, the modified display window, displaying
second window content;

Fig. 4 illustrates that a different sub-set of the same content may be used for the
window content, first window content and second window content;

Fig. 5A illustrate a projection surface that may be used to display window content;
Fig. 5B illustrate a projection surface that may be used to display first window
content;

Fig. 5C illustrate a projection surfaces that may be used to display second window
content;

Fig. 6 illustrates an example of how the modified display window may be increase in
size;

Fig. 7A illustrates an example of a first user action;

Figs. 7B and 7C illustrate second user actions;

Fig. 8 illustrates an example of a method for controlling display of content in
response to actions by a user;

Figs. 9A to 9G illustrate how a projection surface may be used to modify rendering of
the first window content within the display window and to modify rendering of the
second window content within the modified display window;

Fig. 10 illustrates an example of a controller;

Fig. 11 illustrates an example of a delivery mechanism; and

Fig. 12 illustrates an example of an apparatus.

DETAILED DESCRIPTION

The examples described below allow a user to browse, preview and playback content
according to a new paradigm that may be particularly advantageous when browsing,

previewing and playback occur using virtual reality.

Figs. 1A and 1B illustrate an example embodiment of a virtual space 10 that may be
viewed by a user 2. The user 2 is able to view different parts of the virtual space 10,
as virtual scenes 12, by changing an orientation 4 of the user 2. The user 2 has a

field of view 6 that is centered upon the orientation 4 of the user. That portion of the

virtual space 10 that falls within the field of view 6 defines the virtual scene 12.
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In some examples, the virtual space is fully three dimensional and an orientation of a
user is for example a three dimensional bearing, for example, defined by a azimuthal
angle and polar angle in spherical coordinates. The azimuthal angle may be within
any defined range with limits between 0 ° and 360°. The polar angle may be within

any defined range with limits between 0 ° and 180°

In some examples, the virtual space is partially three dimensional and an orientation
of a user is for example a two dimensional bearing, for example, defined by an
azimuthal angle in spherical coordinates. The azimuthal angle may be within any

defined range with limits between 0° and 360°.

In the example of Fig. 1A and 1B, the virtual space 10 comprises a plurality of display
windows 20 that are distributed throughout the virtual space at different orientations
from the user 2. As the user 2 changes their orientation 4, the location of the field of
view 6 changes and different ones of the display windows 20 are displayed as part of

the virtual scene 12.

Fig. 1B illustrates the same virtual space as illustrated in Fig. 1A. However, in Fig.
1B, the user 2 has a different orientation 4 and the same field of view 6. The virtual
scene 12 is therefore of the same size as in Fig. 1A but it includes a different portion

of the virtual space 10 and includes within it different ones of the display windows 20.

It should be appreciated that although Figs. 1A and 1B illustrates a horizontal cross-
section through the virtual space 10, the virtual space is not necessarily two
dimensional but may be three dimensional and the orientation of the user 2 may be
defined by not only an azimuthal angle as illustrated in Figs. 1A and 1B but also a
polar angle (not illustrated) allowing the user 2 to be orientated in three dimensional
space. It should be appreciated that the content of the virtual scene 12 may be

independent of content displayed in the display windows 20.

Fig. 2 illustrates an example of a method 100 for controlling display of content in

response to user action.
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At block 102, the method 100 comprises causing definition of a display window 20 in

a displayed virtual scene 12.

Then, at block 104, the method 100 comprises displaying window content 30 directly
inside the display window 20, which is located in the displayed virtual scene 12. Fig.

3A illustrates an example of a display window 20 displaying window content 30.

Then, at block 106, the method 100 comprises detecting a first user action.

Then, at block 108, the method 100 comprises, in dependence upon the first user
action, causing a first change in the window content displayed inside the display
window 20 to first window content 32 different to the window content 30, without
changing the display window 20. Fig. 3B illustrates an example of a display window

20, comprising the first window content 32.

Then, at block 110, the method 100 comprises detecting a second user action.

Then, at block 112, the method 100 comprises, in dependence upon the second user
action, causing a second change in the window content displayed in the display
window to second window content 34 different to the first window content 32 and the
window content 30, and causing a variation in the display window to become a
modified display window 22, different to display window 20. The modified display
window 22 displays the second window content 34. Fig. 3C illustrates an example of
a modified display window 22 displaying second window content 34. The first user
action and the second user action may be similar or different. The first user action
and the second user action may occur at different times, for example, the first user
action may precede the second user action (the second user action is later than the

first user action).

Where the first user action and the second user action occur at different times they
may be referred to as ‘distinct’ or differentiable by timing. In some but not necessarily

all examples, the first user action and the second user action are distinct.

Where the first user action and the second user action are different actions, whether

or not they occur at different times, they may be referred to as ‘different’ or
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differentiable by action. In some but not necessarily all examples, the first user action
and the second user action are different. In some but not necessarily all examples,

the first user action and the second user action are distinct and different.

Where the first user action and the second user action are the same or similar
actions, whether or not they occur at different times, they may be referred to as
‘same’ or ‘similar’. In some but not necessarily all examples, the first user action and
the second user action are the same or similar. In some but not necessarily all
examples, the first user action and the second user action are the same or similar
and also distinct. For example, the same gesture may be performed at different times

for the first user action and for the second user action.

In the examples of Figs. 3A, 3B and 3C, the display window 20 and the modified
display window 22 have the same fixed pixel resolution. Although in the examples
illustrated, the display window 20 and the modified display window 22 are rectangular
this is not necessary. The display window 20 may, for example, be of any suitable

shape. It may, for example, be circular or square.

Fig. 3A illustrates an example display window 20 displaying window content 30. Fig.
3B illustrates the same display window 20 displaying different content, the first
window content 32. It should be appreciated that the display window 20 in Fig. 3A
and the display window 20 in Fig. 3B are the same. They are at the same location,
they have the same size, they have the same shape and they have the same pixel

resolution.

Fig. 3C illustrates a different display window, the modified display window 22. This
modified display window 22 has a greater size (area) than the display window 20. In
this example, the centre of the modified display window 22 is positioned at the same

location as a centre of the display window 20 illustrated in Figs. 3A and 3B.

In this example, the modified display window 22 has a greater width than the display
window 20. However, in other examples it may additionally or alternatively have a
greater height or if the display window is circular the modified display window may

have a greater radius than the display window 20.
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The display window 20 illustrated in Fig. 3B displays different content to that
displayed in the display window 20 of Fig. 3A. The display window 20 of Fig. 3B
displays first window content 32. The display of the first window content 32 is caused
by the first user action. Additionally, the first window content 32 may be dependent
upon the first user action. That is, depending upon the characteristics of the first user
action the content of the first window content 32 may vary. Therefore, although any
appropriate first user action will cause a change in the window content to first window
content 32 without changing the display window 20, the exact nature of the change in

the window content will depend upon the exact nature of the first user action.

Fig. 4 illustrates different examples of window content illustrated with a flat projection.

In the example of Fig. 4, the first window content 32 lies wholly within the second
window content 34 and the window content 30 lies wholly within the first window
content 32. The first window content 32 therefore includes the window content 30

and the second window content 34 therefore includes the first window content 32.

The window content 30, displayed in the display window 20, is therefore a portion of
the second window content 34 that has a reduced field of view compared to the
second window content 34. In this example the reduced field of view is less in the
horizontal direction but is the same in the vertical direction. However, this is only an

example.

The first window content 32, displayed in the display window 20, is a first portion of
the second window content 34 that has a reduced first field of view compared to the
second window content. In this example, the first field of view is limited in the
horizontal direction but not in the vertical direction. However, this is merely an

example.

It will be appreciated that the first field of view for the first window content 32 is

greater than the field of view for the window content 30.

In this example, but not necessarily all examples, the change in the field of view from
the window content 30 to the first window content 32 has the same characteristics as

a change in the field of view from the first window content 32 to the second window
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content 34, that is the field of view increases in the horizontal direction but not the

vertical direction.

It will be appreciated from the foregoing example that more content needs to be fitted
within the same display window 20 when the first change in the window content
occurs displaying inside the display window 20 the first window content 32. This may,
for example, be achieved by rescaling the content or by distorting the content using

for example a curved projection surface.

Figs. 5A and 5B illustrate different projection surfaces 40 that may be used to display
window content within a display window 20. A flat or slightly curved projection may be
used for displaying the window content 30 in the display window 20 and a curved
projection may be used for displaying the first window content 32 in the display

window 20.

Figs. 5A, 5B and 5C illustrate examples of how distortion of the content may be

achieved.

As illustrated in Fig. 5A, the window content 30 is rendered into the display window
20 to represent the display window 20 as a substantially flat or gently curved

projection surface 40 displaying the window content 30.

As illustrated in Fig. 5B, the first window content 32 is rendered into the display
window 20 to represent the display window 20 as a curved projection surface 40
displaying the first window content 32. The curvature of the curved projection surface
40 displaying the first window content 32 may be dependent upon the first user

action.

The examples of distortion illustrated in Fig. 5B are those necessary to obtain a
horizontal distortion without a vertical distortion. The extent of the horizontal distortion
may be dependent upon the first user action, for example, the intensity of the first
user action. If the intensity of the first user action increases, then the curvature of the

curved projection surface 40 increases.
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It will therefore be appreciated that, in this example but not necessarily all examples,
the first window content 32 displayed in the display window 20 is a distortion of
content comprising the window content 20 so that content in addition to the window
content 20 is viewed within the display window 20 without variation to a size or

resolution of the display window 20.

Fig. 5C illustrates an example in which the second window content 34 is displayed in
the modified display window 22. The second window content 34 may be rendered

into the modified display window 22 to represent the modified display window 22 as a
substantially flat or gently curved projection surface 40 displaying the second window

content 34.

Although in Fig. 5B, and in Fig. 3C, the size of the modified display window 22
extends only horizontally relative to the display window 20, in other examples a
modified display window 22 may be increased both horizontally and vertically for

example as illustrated in Fig. 6.

In some, but not necessarily all, examples the window content 30 displayed in the
display window 20 is a representation of virtual reality enabled content accessible for
playback via at least the second user action. The representation of virtual reality
enabled content may, for example, be a static image from the virtual reality enabled
content or may be some other portion of the virtual reality enabled content. The first
window content 32 displayed in the display window 20 is a representation of the
virtual reality enabled content which may in some, but not necessarily all examples,
be immediately accessible via the second user action. The second window content

34 displayed in the modified display window 22 is the virtual reality enabled content.

For example, the window content 30 displayed in the display window 20 may be a
cropped portion of the virtual reality enabled content at a same scale at which the
virtual reality enabled content is displayed in the modified display window 22 as

second window content 34.

The first window content 32 displayed in the display window 20 is a first cropped
portion of the virtual reality enabled content at a same scale at which the virtual

reality enabled content is displayed in the modified display window 22 as second
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window content 34. The first cropped portion of virtual reality enabled content has,
however, been distorted to fit into the display window 20, for example, as previously

described in relation to Fig. 5B.

Fig. 7Aillustrates an example of a first user action 201 performed by the user 2. In
this example, the user action 201 is a user gesture. The user gesture in this example
is a pointing or pushing gesture where a finger or arm is extended in a direction of

the display window 20 within the virtual scene 12.

In some, but not necessarily all, examples the extent or speed of the gesture 201
may control an extent of warping or distortion of the first window content 32 within the

display window 20, for example, as described in relation to Fig. 5B.

The second user action 202 may, for example, be a different gesture to that
performed as the first user action 201 or it may, for example, be that the user 2

directs their gaze 202 towards the display window 20 in the virtual scene 12.

In the example of Fig. 7B, the second user action 202 may occur while the user is still
performing the first user action 201 or the first user action is immediately followed by
second user action. This may, for example, be the case where the user 2 maintains
the first user action 201 to maintain the first window content 32 within the display
window 20. If the first user action 201 is discontinued, then the display window 20
reverts to displaying the window content 30 until the second user action 202 is

performed.

In the example of Fig. 7C, the second user action 202 is performed without the need
to also perform the first user action 201 at the same time. This may be the case
where the first user action 201 operates as a switch switching the window content
from the window content 30 to the first window content 32 after performance of the

first user action 201.

Fig. 8 illustrates an example of a method 200 for controlling display of content in

response to actions by a user.

At block 202, the method 200 enters a browsing mode.
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At block 204, during the browsing mode, the method 200 detects orientation of the
user so that a virtual scene 12 is changed to comprise a display window 20

comprising content representing virtual reality enabled content.

Next, at block 206, in response to a first user action 201, the method 200 causes
entry to a preview mode during which the portion of the virtual reality enabled content

is previewed in the display window 20.

Next, at block 208, in response to a second user action, the method 200 causes

entry to a playback mode in which the virtual reality content is played.

It will be appreciated from the foregoing description that in the preview mode, in
response to the first user action 201, the display window 20 is not re-sized and is

kept at the same location.

In some but not necessarily all examples, in the preview mode, in response to
maintenance of the first user action, increasingly larger portions of the virtual reality
enabled content are previewed in the display window 20. As will be understood from
the preceding description, content is warped so that it appears displayed upon a
warped or curved projection surface 40. The warping or curvature of the projection
surface 40 increases to enable increasingly larger portions of the virtual reality

enabled content to be previewed in the display window 20.

Figs. 9A to 9G llustrate how a projection surface 40 may be used to modify
rendering of the first window content 32 within the display window 20 and to modify

rendering of the second window content 34 within the modified display window 22.

The first window content 32 is projected onto the curved projection surface 40 for
rendering so that when it is displayed in the display window 20 it appears that it is
displayed on the curved projection surface 40. This change in the projection of the

first window content 32 may be achieved by digital processing of the content.

In the example of Fig. 9A, the projection surface 40 is substantially flat, and the

window content 30 is projected on to the projection surface 40 for rendering so that
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when it is displayed in the display window 20 it appears that it is displayed on the

projection surface 40.

In the examples of Fig. 9B-9D, the projection surface 40 is increasingly curved, and
the increasingly wider first window content 32 is projected on to the increasingly
curved projection surface 40 for rendering so that when it is displayed in the display

window 20 it appears that it is displayed on the curved projection surface 40.

As the projection surface 40 curves it defines between its end points 42 an aperture
44. The size of the aperture 44 is fixed and defined by the display window 20.
Therefore, as the projection surface 40 curves more, the projection surface 40
increases in size and additional first window content 32 may be displayed, as if

projected onto the curved projection surface 40, in the display window 20.

This may be achieved, by selecting first window content 32 that has a size that
matches a sized of the curved projection surface 40 and then applying location-
dependent scaling to the first window content 32 so that size is reduced to the size of

the display window 20.

If the first window content 32 is mapped without distortion on to the projection surface
40, then the amount of scaling (compression) required for rendering a particular
portion of the first window content 32 in the display window 20 is dependent upon a
gradient of the projection surface 40 at the location where that particular portion of

the first window content maps onto the projection surface 40.

The greater the gradient of the projection surface 40, the greater the compression
that is required to compress a desired area of first window content 32 to an available

area of display window 20.

It may therefore be possible, by using digital processing, to achieve the effect of
projecting the first window content 32 onto a curved projection surface 40. It may also
be possible to change a curvature of that projection surface 40 while displaying the

first window content 32.
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After the second action 202, as illustrated in Figs. 9E to 9G, the size of the content
display continues to increase and is represented by the second window content 34.
However, the aperture 44 is no longer fixed and increases more rapidly than the size
of the second window content 34. This results in a decreasing curvature of the
projection surface 40, an increasing size of the display window, which is now the

modified display window 22, and an increasing size of second window content 34.

The methods of controlling content displayed, described above, have been described
in the context of a single display window within the virtual space 10. However, as
described with reference to Figs. 1A and 1B, there may be a plurality of display
windows 20 distributed at different orientations in the virtual space 10 such that
different virtual scenes 12 comprise combinations of one or more different display
windows 20. The methods described above in relation to one display window 20 may

be performed for any of the display windows 20.

For example, the method may comprise:

displaying different window content 30 inside the different display windows 20, in a
displayed virtual scene 12;

in dependence upon a first user action 201, selecting one of the different display
windows 20 in the displayed virtual scene 12 and causing a first change in the window
content displayed inside the selected display window to first window content 32
different to the window content 30, without changing the selected display window 20;
and

in dependence upon a second user action 202, causing a second change in the
window content displayed in the selected display window to second window content
34, different to the first window content 32 and the window content 30, and causing a
variation in the selected display window to become a modified display window 22

different to the display window 20.

The above described methods may be controlled by a controller 300. Implementation
of a controller 300 may be as controller circuitry. The controller 300 may be
implemented in hardware alone, have certain aspects in software including firmware

alone or can be a combination of hardware and software (including firmware).
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As illustrated in Fig. 10 the controller 300 may be implemented using instructions that
enable hardware functionality, for example, by using executable instructions of a
computer program 306 in a general-purpose or special-purpose processor 302 that
may be stored on a computer readable storage medium (disk, memory etc) to be

executed by such a processor 302.

The processor 302 is configured to read from and write to the memory 304. The
processor 302 may also comprise an output interface via which data and/or
commands are output by the processor 302 and an input interface via which data

and/or commands are input to the processor 302.

The memory 304 stores a computer program 306 comprising computer program
instructions (computer program code) that controls the operation of the apparatus
400 (Fig. 12) when loaded into the processor 302. The computer program
instructions, of the computer program 306, provide the logic and routines that
enables the apparatus to perform the methods illustrated in Figs. 1 to 9. The
processor 302 by reading the memory 304 is able to load and execute the computer

program 306.

The apparatus 400 illustrated in Fig. 12 therefore comprises:

at least one processor 302; and

at least one memory 304 including computer program code

the at least one memory 304 and the computer program code configured to, with the
at least one processor 302, cause the apparatus 400 at least to perform:

causing definition of a display window 20 in a displayed virtual scene 12;

displaying window content 30 inside the display window 20, in the displayed virtual
scene 12;

in dependence upon a first user action 201, causing a first change in the window
content displayed inside the display window 20 to first window content 32 different to
the window content 30, without changing the display window 20; and

in dependence upon a second user action 202, causing a second change in the
window content displayed in the display window to second window content 34, different
to the first window content 32 and the window content 30, and causing a variation in
the display window to become a modified display window 22 different to the display

window 20.
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The apparatus may be any suitable apparatus. It may, for example, be part of a
virtual reality system. The virtual reality system may be configured to detect user
actions, such as direction of user orientation 4, a first user action 201 such as, for
example, a pointing or pushing gesture towards a display window 20, and a second

user action 202 such as, for example, a direction of gaze of the user.

A direction of user orientation may be detected using an orientation detection device
or means. This may, for example, be achieved by imaging the user, using a camera
and orientating the user within the virtual space 10 using, for example, computer
vision processing techniques and/or this may, for example, be achieved by tracking
the orientation of the user using a user mounted motion detector such as a
directional antenna or a gyroscope or accelerometers. These may in some but not
necessarily all examples be part of a device carried by the user such as a personal
electronic device such as a mobile cellular phone, personal digital assistant,

electronic watch etc.

A user action may be detected using a user action detection device or means. For
example, a user gesture may be detected using a user gesture detection device or
means. This may, for example, be achieved by imaging the user, using a camera and
recognizing gestures, for example, using computer vision processing techniques
and/or may, for example, be achieved by detecting distance to a user (depth), using
a depth detector and/or this may, for example, be achieved by tracking the
movement of another device actuated by the user, such as for example, a joystick or
controller, or device carried by the user such as a personal electronic device such as
a mobile cellular phone, personal digital assistant, electronic watch etc. A depth
detector may, for example, project a light pattern onto a user using for example non-
visible (e.g. infrared) light and detect, using a shift in position of each image portion
taken from different cameras separated in a stereoscopic arrangement, a distance of
each portion of the projected pattern from the cameras. Such a depth detector is, for

example, used in the Kinect ™ sensor.

In some examples a direction of user orientation and a user action may be detected

by the same device(s) and/or techniques. In some examples a direction of user
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orientation and a user action may be detected by different same device(s) and/or

different techniques.

The virtual reality system may be configured to render a changing virtual scene 10 on
a display 320. The display may be part of a head mounted display device. Display in
this context means any means by which a user perceives visually and may include
display on a screen, a near eye display or otherwise. The apparatus 400 may be a
component part or parts of the virtual reality system. The apparatus 400 may be a
head mounted display device. As an example, the virtual reality enabled content may
be captured by one or more virtual reality cameras. The virtual reality camera may be

able to capture 360-degree spherical video.

As illustrated in Fig. 11, the computer program 306 may arrive at the apparatus 400
via any suitable delivery mechanism 310. The delivery mechanism 310 may be, for
example, a non-transitory computer-readable storage medium, a computer program
product, a memory device, a record medium such as a compact disc read-only
memory (CD-ROM) or digital versatile disc (DVD), an article of manufacture that
tangibly embodies the computer program 306. The delivery mechanism may be a
signal configured to reliably transfer the computer program 306. The apparatus 400

may propagate or transmit the computer program 306 as a computer data signal.

Although the memory 304 is illustrated as a single component/circuitry it may be
implemented as one or more separate components/circuitry some or all of which may
be integrated/removable and/or may provide permanent/semi-permanent/

dynamic/cached storage.

Although the processor 302 is illustrated as a single component/circuitry it may be
implemented as one or more separate components/circuitry some or all of which may
be integrated/removable. The processor 302 may be a single core or multi-core

processor.

References to ‘computer-readable storage medium’, ‘computer program product’,
‘tangibly embodied computer program’ etc. or a ‘controller’, ‘computer’, ‘processor
etc. should be understood to encompass not only computers having different

architectures such as single /multi- processor architectures and sequential (Von
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Neumann)/parallel architectures but also specialized circuits such as field-
programmable gate arrays (FPGA), application specific circuits (ASIC), signal
processing devices and other processing circuitry. References to computer program,
instructions, code etc. should be understood to encompass software for a
programmable processor or firmware such as, for example, the programmable
content of a hardware device whether instructions for a processor, or configuration

settings for a fixed-function device, gate array or programmable logic device etc.

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

(a) hardware-only circuit implementations (such as implementations in only analog
and/or digital circuitry) and

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

(c) to circuits, such as a microprocessor(s) or a portion of a microprocessor(s), that
require software or firmware for operation, even if the software or firmware is not

physically present.

This definition of ‘circuitry’ applies to all uses of this term in this application, including
in any claims. As a further example, as used in this application, the term “circuitry”
would also cover an implementation of merely a processor (or multiple processors) or
portion of a processor and its (or their) accompanying software and/or 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 a similar integrated circuit in a server, a cellular network device, or

other network device.

The blocks illustrated in the Figs. 1 to 9 may represent steps in a method and/or
sections of code in the computer program 306. The illustration of a particular order to
the blocks does not necessarily imply that there is a required or preferred order for
the blocks and the order and arrangement of the block may be varied. Furthermore, it

may be possible for some blocks to be omitted.
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The term ‘comprise’ is used in this document with an inclusive not an exclusive
meaning. That is any reference to X comprising Y indicates that X may comprise only
one Y or may comprise more than one Y. If it is intended to use ‘comprise’ with an
exclusive meaning then it will be made clear in the context by referring to “comprising

only one” or by using “consisting”.

In this brief description, reference has been made to various examples. The description
of features or functions in relation to an example indicates that those features or
functions are present in that example. The use of the term ‘example’ or ‘for example’
or ‘may’ in the text denotes, whether explicitly stated or not, that such features or
functions are present in at least the described example, whether described as an
example or not, and that they can be, but are not necessarily, present in some of or all
other examples. Thus ‘example’, ‘for example’ or ‘may’ refers to a particular instance
in a class of examples. A property of the instance can be a property of only that
instance or a property of the class or a property of a sub-class of the class that includes
some but not all of the instances in the class. It is therefore implicitly disclosed that a
features described with reference to one example but not with reference to another
example, can where possible be used in that other example but does not necessarily

have to be used in that other example.

Although embodiments of the present invention have been described in the
preceding paragraphs with reference to various examples, it should be appreciated
that modifications to the examples given can be made without departing from the

scope of the invention as claimed.

Features described in the preceding description may be used in combinations other

than the combinations explicitly described.

Although functions have been described with reference to certain features, those

functions may be performable by other features whether described or not.

Although features have been described with reference to certain embodiments, those

features may also be present in other embodiments whether described or not.
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Whilst endeavoring in the foregoing specification to draw attention to those features of
the invention believed to be of particular importance it should be understood that the
Applicant claims protection in respect of any patentable feature or combination of
features hereinbefore referred to and/or shown in the drawings whether or not

particular emphasis has been placed thereon.

l/'we claim:
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CLAIMS

1. A method comprising:

causing definition of a display window in a displayed virtual scene;

displaying window content inside the display window, in the displayed virtual
scene;

in dependence upon a first user action, causing a first change in the window
content displayed inside the display window to first window content different to the
window content, without re-sizing the display window; and

in dependence upon a second user action, causing a second change in the
window content displayed in the display window to second window content, different
to the first window content and the window content, and causing a variation in the

display window to become a modified display window different to the display window.

2. A method as claimed in claim 1, wherein the window content displayed in the
display window is a representation of virtual reality enabled content accessible for

playback via at least the second user action.

3. A method as claimed in claim 2, wherein the first window content displayed in
the display window is a representation of the virtual reality enabled content accessible

via the second user action.

4. A method as claimed in any preceding claim, wherein the first window content

is dependent upon the first user action.

5. A method as claimed in any preceding claim, wherein the first window content
is a distortion of content comprising the window content so that content in addition to
the window content is viewed within the display window without variation to a size or

resolution of the display window.

6. A method as claimed in claim 5, wherein the distortion is applied only

horizontally and not vertically

7. A method as claimed in any preceding claim, wherein the second window

content displayed in the modified display window is virtual reality enabled content.
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8. A method as claimed in claim 7, wherein the window content is a portion of the
virtual reality enabled content displayed in the modified display window, the first
window content includes the window content and the second window content includes

the first window content.

9. A method as claimed in any preceding claim, wherein content is rendered into
the display window to represent the display window as a substantially flat or gently
curved projection surface displaying the window content and wherein the first window
content is rendered into the display window to represent the display window as a

curved projection surface displaying the first window content.

10. A method as claimed in claim 9, wherein a curvature of the curved projection

surface displaying the first window content is dependent upon the first user action.

11. A method as claimed in any preceding claim, wherein the second change in
content in response to the second user action comprises undoing the first change in
content that occurred as a result of the first user action and performing a new, different,
change in content,

wherein the second change in content comprises continually increasing a size of the
modified display window while maintaining the same resolution of content displayed in
the modified display window, such that a portion of virtual reality enabled content that

has an increasing field of view is displayed.

12. A method as claimed in any preceding claim, further comprising:

defining a plurality of display windows distributed at different orientations in a
virtual space such that different virtual scenes comprise combinations of one or more
different display windows, the method comprising:

displaying different window content inside the different display windows, in a
displayed virtual scene;

in dependence upon a first user action, selecting one of the different display
windows in the displayed virtual scene and causing a first change in the window
content displayed inside the selected display window to first window content different

to the window content, without changing the selected display window; and
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in dependence upon a second user action, causing a second change in the
window content displayed in the selected display window to second window content,
different to the first window content and the window content, and causing a variation in
the selected display window to become a modified display window different to the

display window.

13. A method comprising:

during a browsing mode, detecting orientation of the user so that a virtual scene
is changed to comprise a display window comprising content representing virtual reality
enabled content;

in response to a first user action, entering a preview mode during which a
portion of the virtual reality enabled content is previewed in the display window;

in response to a second user action, entering a playback mode in which the
virtual reality content is played;

wherein in the preview mode, in response to the first user action, the display
window is not re-sized and is kept at the same location while increasingly larger

portions of the virtual reality enabled content are previewed in the display window.

14. A method as claimed in claim 13, comprising displaying the virtual reality
content in the display window, while being previewed, so that it appears projected upon

a curved projection surface.

15. A computer program that when run on a processor performs the method of any of

claims 1 to 14.

16. An apparatus comprising means for performing the method of any of claims 1 to
14.

17. An apparatus comprising: at least one processor; and at least one memory
including computer program code the at least one memory and the computer program
code configured to, with the at least one processor, cause the apparatus at least to
perform:

causing definition of a display window in a displayed virtual scene;

displaying window content inside the display window, in the displayed virtual

scene;
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in dependence upon a first user action, causing a first change in the window
content displayed inside the display window to first window content different to the
window content, without changing the display window; and

in dependence upon a second user action causing a second change in the
window content displayed in the display window to second window content, different
to the first window content and the window content, and

causing a variation in the display window to become a modified display window

different to the display window.

18. The apparatus as claimed in claim 17, wherein the window content displayed
in the display window is a representation of virtual reality enabled content accessible

for playback via at least the second user action.

19. The apparatus as claimed in claim 18, wherein the first window content
displayed in the display window is a representation of the virtual reality enabled content

accessible via the second user action.

20. The apparatus as claimed in any of claims 17-19, wherein the first window

content is dependent upon the first user action.

21. The apparatus as claimed in any of claims 17-20, wherein the first window
content is a distortion of content comprising the window content so that content in
addition to the window content is viewed within the display window without variation to

a size or resolution of the display window.

22. The apparatus as claimed in claim 21, wherein the distortion is applied only

horizontally and not vertically

23. The apparatus as claimed in any of claims 17-22, wherein the second window

content displayed in the modified display window is virtual reality enabled content.

24. The apparatus as claimed in claim 23, wherein the window content is a portion
of the virtual reality enabled content displayed in the modified display window, the first
window content includes the window content and the second window content includes

the first window content.
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25. The apparatus as claimed in any of claims 17-24, wherein content is rendered
into the display window to represent the display window as a substantially flat or gently
curved projection surface displaying the window content and wherein the first window
content is rendered into the display window to represent the display window as a

curved projection surface displaying the first window content.

26. The apparatus as claimed in claim 25, wherein a curvature of the curved projection

surface displaying the first window content is dependent upon the first user action.

27. The apparatus as claimed in any of claims 17-26, wherein the second change
in content in response to the second user action comprises undoing the first change in
content that occurred as a result of the first user action and performing a new, different,
change in content,

wherein the second change in content comprises continually increasing a size of the
modified display window while maintaining the same resolution of content displayed in
the modified display window, such that a portion of virtual reality enabled content that

has an increasing field of view is displayed.

28. The apparatus as claimed in any of claims 17-27, further comprising

defining a plurality of display windows distributed at different orientations in a
virtual space such that different virtual scenes comprise combinations of one or more
different display windows, the method comprising:

displaying different window content inside the different display windows, in a
displayed virtual scene;

in dependence upon a first user action, selecting one of the different display
windows in the displayed virtual scene and causing a first change in the window
content displayed inside the selected display window to first window content different
to the window content, without changing the selected display window; and

in dependence upon a second user action, causing a second change in the
window content displayed in the selected display window to second window content,
different to the first window content and the window content, and causing a variation in
the selected display window to become a modified display window different to the

display window.



WO 2017/187019 PCT/FI12017/050319

1/3

FIG. 1A
'1/00
29 20
DISPLAY WINDOW  }-102 (90~

WINDOW CONTENT |-104 | FIG. 3A

\J

FIRST USERACTION |-106 | /\</\
! FIG. 3B

A WINDOW CONTENT }-108

Y

SECOND USER ACTION p-110 : : 22
. (/<
A WINDOW 112 — ™
A WINDOW CONTENT 34
FIG. 3C
FIG. 2

SUBSTITUTE SHEET (Rule 26)



WO 2017/187019

PCT/FI12017/050319

__5}?_;\

>+o

4
]
%

FIG. 4
40
40 h
A_v 32
30
FIG. 5A FIG. 5B
201
SO
2 2
FIG. 7A FIG. 7B
200
\‘
5 22
C 7
~ \ _
el ~
FIG. 6

SUBSTITUTE SHEET (Rule 26)

:202
2

FIG. 7C

ENTER }202

!

BROWSING |~204

'

PREVIEW |206

Y

-208

PLAYBACK

FIG. 8



WO 2017/187019

PCT/FI12017/050319

44
~— D -
| 40 |
201 N FIG. 9A
:—> I F—-—-———
I 30 1
| 40 |
42, 142 FIXED APERTURE  F|IG. 9B
| 40 32 | INCREASING SIZE
| |
| |
' FIG. 9C
FIG. 9D
M FIG. 9E
34 INCREASING
' ' APERTURE,
.40 |
m INCREASING
| 34 1 SIZE F1G. oF
I 40 I
| N I
I / I FIG gG
34 |
300
v
PROCESSOR N_32 310 320
1 / /
Y O | -400
MEMORY S /D i
n 304 306 ; o/o
)
306 FIG. 11 FIG. 12

FIG. 10

SUBSTITUTE SHEET (Rule 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/F12017/050319

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F3/01 GO6F3/0484
ADD.

GO6F3/0481

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F GO6T

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X Marie Brewis:

Retrieved from the Internet:

-3585298/
[retrieved on 2016-10-18]
the whole document

"How to make Google
Cardboard: Turn any phone into a VR
headset - How-To - PC Advisor",

1 March 2016 (2016-03-01), XP055311844,

URL:http://www.pcadvisor.co.uk/how-to/gadg
et/how-make-google-cardboard-vr-headset-v2

1-28

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

3 July 2017

Date of mailing of the international search report

11/07/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Papadakis, Georgios

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/F12017/050319

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

AL) 15 June 2006 (2006-06-15)
abstract

paragraph [0074] - paragraph [0091]
paragraph [0224] - paragraph [0251]
figures 3-6, 39-42

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A Anonymous: "How to Zoom Thumbnail Images 1,5,6,9,
on Hover - Envira Gallery", 13-17,
. 21,22,25
11 April 2016 (2016-04-11), XP055311776,
Retrieved from the Internet:
URL:http://enviragallery.com/docs/how-to-z
oom-thumbnail-images-on-hover/
[retrieved on 2016-10-18]
the whole document
A US 2006/125845 Al (TAKEUCHI MASARU [JP] ET 1-28

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/F12017/050319
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006125845 Al 15-06-2006  CN 1786905 A 14-06-2006
JP 2006164049 A 22-06-2006
KR 20060065472 A 14-06-2006
US 2006125845 Al 15-06-2006

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

