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A Method, Server, Client and Software

BACKGROUND
Field of the Disclosure

The present invention relates to a method, server, client and software

Description of the Related Art

The “background” description provided herein is for the purpose of generally presenting the context of
the disclosure. Work of the presently named inventors, to the extent it is described in the background
section, as well as aspects of the description which may not otherwise qualify as prior art at the time of
filing, are neither expressly or impliedly admitted as prior art against the present invention.

It is known to generate a cut out having a lower resolution from a higher resolution image. This cut-out
image can then be broadcast to many user devices over a network. This network may be a broadcast
network or a local or wide area network. However, in this case, the user of each device would be able to
only view the broadcast stream. In other words, the user has no control over the position of the cut out
and so cannot control their virtual camera view.

It is an aim of embodiments of the disclosure to address this.

SUMMARY

According to embodiments of the disclosure, there is provided a client device, comprising:

a communication unit configured to receive a plurality of parameters, the parameters defining segments of
an image stored on a server, wherein the segments partially overlap;

a processing unit configured to allow selection of a segment of the image in accordance with a defined
view on the client device and wherein upon selection the segment is downloadable from the server; and

a display configured to display on the client device the cut out of the image taken from the receivable
segment.

The amount of overlap between the segments may be greater than the cut out of the image.

The plurality of segments may be the same size.

The plurality of segments may be high definition images.

The resolution of the plurality of the segments may be less than the resolution of the image.

The cut-out may be defined using the same parameters as those used to define the segments and the
processing unit is further operable to select the segment by comparing the value of the parameters of the
cut-out with the value of the parameters of the segment and selecting the segment having the closest value
to that of the cut-out.

The device may further comprise a storage unit configured to store the parameters of the cut out of the
image, and to return the stored parameters to the server via the communication unit.

The device may comprise charging advertising revenue on the basis of the returned parameters

The segment may be defined by a Unique Resource Identifier identifying the location of the segment and
a time identifier uniquely identifying the Group of Pictures of the segment required for download.
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The communication unit may be further configured to receive, at the client device, parameters of a second
set of segments containing a different number of segments of the image, and to select the segment of the
image from either the first or second set of segments in accordance with the defined view on the client
device.

According to other embodiments, there is provided a server comprising: a communication unit configured
to send, to a client device, a plurality of parameters, the parameters defining segments of an image stored
on the server, wherein the segments partially overlap; and a processing unit configured in use to receive,
via the communication unit, a request for a selected segment of the image in accordance with a defined
view on the client device and, in use, uploading the segment of the image to the client.

The amount of overlap between the segments may be greater than the defined view on the client device.
The plurality of segments may be the same size.

The plurality of segments may be high definition images.

The resolution of the plurality of the segments may be less than the resolution of the image.

The defined view may use the same parameters as those used to define the segments and the processing
unit is further configured to: select the segment by comparing the value of the parameters of the defined
view with the value of the parameters of the segment and selecting the segment having the closest value
to that of the defined view.

The communication unit may be configured to receive the parameters of the desired view from the client
device.

The server may comprise charging advertising revenue on the basis of the returned parameters

The segment may be defined by a Unique Resource Identifier identifying the location of the segment and
a time identifier uniquely identifying the Group of Pictures of the segment required for upload.

The communication unit may be configured to send, to the client device, parameters of a second set of
segments containing a different number of segments of the image, and to send the segment of the image
from either the first or second set of segments in accordance with the defined view on the client device.
According to other embodiments, there is disclosed a method of displaying, on a client device, a cut out
of an image stored on a server, comprising the steps of: receiving, at the client device, a plurality of
parameters, the parameters defining segments of the image stored on the server, wherein the segments
partially overlap; selecting the segment of the image in accordance with a defined view on the client
device and downloading the segment of the image from the server; and displaying on the client device the
cut out of the image taken from the received segment.

The amount of overlap between the segments may be greater than the cut out of the image.

The plurality of segments may be the same size;

The plurality of segments may be high definition images.

The resolution of the plurality of the segments may be less than the resolution of the image.

The cut-out may be defined using the same parameters as those used to define the segments and the step

of selecting the segment comprises the step of comparing the value of the parameters of the cut-out with
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the value of the parameters of the segment and selecting the segment having the closest value to that of

the cut-out.

The method may further comprise storing the parameters of the cut out of the image, and returning the
stored parameters to the server.

The method may further comprise charging advertising revenue on the basis of the returned parameters
The segment may be defined by a Unique Resource Identifier identifying the location of the segment and
a time identifier uniquely identifying the Group of Pictures of the segment required for download.

The method may further comprise receiving, at the client device, parameters of a second set of segments
containing a different number of segments of the image, and selecting the segment of the image from
either the first or second set of segments in accordance with the defined view on the client device.
According to other embodiments, a method of providing, to a client device, a segment of an image stored
on at least one server, comprising the steps of: sending, to the client device, a plurality of parameters, the
parameters defining segments of the image stored on the server, wherein the segments partially overlap;
and receiving a request for a selected segment of the image in accordance with a defined view on the
client device and uploading the segment of the image to the client.

The amount of overlap between the segments may be greater than the defined view on the client device.
The plurality of segments may be the same size.

The plurality of segments may be high definition images.

The resolution of the plurality of the segments may be less than the resolution of the image.

The defined view may use the same parameters as those used to define the segments and the step of
selecting the segment comprises the step of comparing the value of the parameters of the defined view
with the value of the parameters of the segment and selecting the segment having the closest value to that
of the defined view.

The method may further comprise receiving the parameters of the desired view from the client device.
The method may further comprise charging advertising revenue on the basis of the returned parameters
The segment may be defined by a Unique Resource Identifier identifying the location of the segment and
a time identifier uniquely identifying the Group of Pictures of the segment required for upload.

The method may further comprise sending, to the client device, parameters of a second set of segments
containing a different number of segments of the image, and sending the segment of the image from
either the first or second set of segments in accordance with the defined view on the client device.

The foregoing paragraphs have been provided by way of general introduction, and are not intended to
limit the scope of the following claims. The described embodiments, together with further advantages,
will be best understood by reference to the following detailed description taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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A more compiete appreciation of the disclosure and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood by reference to the following detailed description
when considered in connection with the accompanying drawings, wherein:

Figure 1 shows a system according to embodiments of the disclosure;

Figure 2 shows a client shown in Figure 1;

Figure 3 shows a server shown in Figure 1;

Figure 4 shows a simple ultra-high definition image with three landmark points;

Figure5A-5B shows an image tile taken from the image of Figure 4 and an indicated virtual camera view
provided to the client of Figure 2;

Figures 6A-6H shows a plurality of image tiles taken from the image of Figure 4 and various indicated
virtual camera view provided to the client of Figure 2;

Figures 7A-7H shows a plurality of image tiles taken from the image of Figure 4 and various indicated
virtual camera view provided to the client of Figure 2;

Figures 8A and 8B show a user zooming out of the image of Figure 7H using the client of Figure 2;
Figure 9 shows a tile map stored within the client of Figure 2;

Figure 10 shows the association between the image tiles and the location thereof stored in the server;
Figure 11 shows the association between image tiles and the location thereof stored in the client;

Figure 12 shows a flow chart of an initial registration of the user of the client device;

Figure 13 shows a flow chart of a the selection of an event to view on the client device; and

Figure 14 shows a flow chart explaining the operation of the client device.

DESCRIPTION OF THE EMBODIMENTS

Referring now to the drawings, wherein like reference numerals designate identical or corresponding
parts throughout the several views.

Referring to Figure 1, a system 100 according to embodiments of the disclosure is shown. In the system
100, a server 300 is connected to the Internet 110. Additionally, a router 120 is also connected to the
Internet 110. As would be appreciated, the router 120 enables devices to connect to the Internet 110. In
this case, the router 120 is a home router located within a user’s home. Of course, the router 120 may be
any device that allows any apparatus to connect to the Internet 110. In this case, the router 120 is
connected to a device 200 and thus the device 200 connects to the Internet 110. The device, in this case,
is a client device that connects to the server 300 via the Internet 110. Although any client device is
envisaged, in this case, the client device 200 is a portable client device such as a tablet. The tablet may be
a Sony ® Xperia Z which runs the Android operating system. However, any tablet device, smartphone,
laptop or indeed any client device is envisaged.

Referring to Figure 2, a block diagram of the tablet 200 (client device) is shown. A communication unit
210 is connected to an antenna 205. The communication unit 210 is, in embodiments, communicates
with the router 120 using WiFi, such as the IEEE802.11g/n standard. The antenna 205 may be a MIMO
type antenna to reduce interference. Of course, any type of wired or wireless protocol is envisaged.

4



10

15

20

25

30

35

Indeed, anything that enables the client device 200 to communicate with the server 300, either directly or
via a network, such as the Internet is envisaged.

The communication unit 210 is connected to a controller 220. The controller 220 operates using a
computer program which contains computer readable instructions. The computer program which controls
the controller 230 is stored on a memory 225 which is also connected to the controller 220. The memory
225 may be any kind of storage medium such as a solid state memory, or indeed, an optical or magnetic
readable memory or the like is envisaged. Also connected to the controller 220 is a touch screen 230.
The touch screen 230 is a user interface to allow a user to control the tablet 200. In embodiments, the
tablet 200 has a “pinch to zoom” function. This will be explained later. Of course, any kind of user
interface may be used.

The controller 220 is also connected to a graphical processor unit (GPU) 215. The GPU 215isa
processing unit that is specifically configured to process images. The GPU 215 is entirely optional in
embodiments. Further, connected to the GPU 215 is a display 235. The size of the display may vary.
For example, in the Xperia ® Z tablet, the display is 10.1 inches and has a resolution of 1920x1200
pixels.

Referring to Figure 3, the server 300 according to embodiments of the disclosure is shown. In the server
300 storage 305 is provided. Stored within the storage 305 are video tiles. These will be explained later.
Additionally, other video streams may be stored in the storage 305. Moreover, advertisements or still
images, or indeed any content may be stored in the storage 305. The storage 305 may be solid staie
memory, or magnetic or optical readable storage or a combination thereof.

A server controller 320 is provided. The server controller 320 is a processor that controls the operation of
the server 300. Further, the server controller 320 performs image processing to generate the image tiles
(or segments) stored within the storage 305. The server controller 320 is controlled using a computer
program. The computer program contains computer readable instructions which when loaded onto the
server controller 320 makes the server controller 320 perform certain steps as will be explained later.
Also connected to the server controller 320 is a user database 310. The user database 310 stores details
about the users connected to the server 300. This will be explained later. Additionally, a video database
315 is connected to the server controller 320. The video database 315 stores the address of the video tile
and associates the address with the appropriate video tile (or any other content) stored within the storage
305 as will be explained later.

Also connected to the server controller 320 is a communication circuit 325. The communication circuit
325 connects the server 300 to the Internet 110 and communicates with the client device 200,

Figure 4 shows an image 400. The image 400 contains a soccer pitch 410 and a surrounding area 420.
Within the image are three identified points 430, 440 and 450. The first identified point 430 (shown as an
“X*” in the Figure) is a user selectable icon. The second and third identified points 440, 450 (shown as a

“Y” and “Z” in the Figure) is user specific content. These identified points are selected in advance by the
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content provider and their locations are stored within the tile map shown in Figure 9. The tile map, as
will become apparent, is a set of co-ordinates defining segments in the image.

The image 400 is, in embodiments, an ultra-high definition image. That is, the image 400 is comprised of
two images stitched together. Specifically, in embodiments, the image is comprised of two 4K images
stitched together. This means that image 400 has a resolution of 8192x2160 pixels. Clearly, any kind of
image or any size of image may be used.

Referring to Figure 9, the video tiles are explained with reference to the video tile map. The video tile
map of Figure 9 is stored within the memory 225 of the client device 200. This tile map is specific to any
particular stream and is downloaded in advance of the content. The tile map is a set of pitch, zoom and
yaw values that define segments (or tiles) of the image 400. These pitch, yaw and zoom values are the
values that would be applied to a virtual camera when cutting out the tile from the image 400. The
method for calculating the pitch, zoom and yaw are known and are disclosed in GB1306050.4 filed on 4
April 2013 and also in GB1316102.1 filed 10 September 2013. The contents of these documents are
hereby incorporated by reference. The pitch, yaw and zoom values are examples of parameters which
define the tiles (or segments) of the image 400.

As noted above, the pitch, yaw and zoom of the first, second and third identified points 430, 440 and 450
as also stored in the tile map. The video tiles are arranged in layers. These tiles, irrespective of layer, and
in embodiments, are all the same size and resolution and may be any size or resolution. However, this is
not necessary for the entire breadth of the disclosure. For example, the tiles could be high definition tiles.
That is, each tile may have a resolution of 1920x1080 pixels. Further, although Figure 9 shows tiles only
overlapping in the horizontal direction, this is only for ease of explanation. It is also intended that tiles
overlap both the horizontal and vertical directions and give the advantages explained below in all
directions in the image. Alternatively, the size of the tile could depend on the display resolution of the of
the client device as will become apparent. Although not necessary, it is preferable that the resolution of
the tile conforms to an acceptable standard size to ensure high efficiency codecs for efficiency in storage
and transmission. In other words, the size of the tiles is a size for which regular codecs exist. The high
definition example is an acceptable standard size tile.

These layers correspond to different zoom levels within the image 400. That is, in layer 1, one tile covers
the image 400 and so the content of the tile is the entire image 400 albeit at a reduced resolution. In other
words, the content of the image 400 is provided at a resolution of the tile rather than the ultra-high
definition resolution.

In layer 2, the image 400 is split into a plurality of overlapping tiles. As the resolution of the tiles
between the layers is the same, and because the image 400 is split into more tiles in layer 2 than in layer
1, the content of each of the two tiles within layer 2 contains a different segment of the image 400 (except
for an overlapping section which will be explained later). This means that the content of tile A in layer 2

contains the left side of the image and the content of tile B in layer 2 contains the right side of the image
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400. Therefore, the content of each tile segment in layer 2 appears magnified when compared to the
content of the tile in layer 1.

Similarly, in layer 3, the image 400 is split into six overlapping tiles all having the same resolution as the
tiles in layer 1 and 2. The content of each of the tiles in layer 3 is therefore a more magnified version of
the content in each of layer 1 or 2.

To summarise, therefore, the different layers all contain a different number of tiles. The resolution of all
the tiles, irrespective of layer, is the same. Therefore, the more tiles contained in a layer, the more
“zoomed” into the image 400 the content within that tile appears. As explained above, it is also important
to note here that the view of each tile has a zoom value, a pitch value and a yaw value associated with it.
In other words, each tile within each layer is analogous to a virtual camera capturing part or the image
400. The amount of pitch, yaw and zoom which must be applied to the virtual camera in order to capture
this field of view is determined using a known technique such as that described in GB1306050.4 filed on
4 April 2013 and also in GB1316102.1 filed 10 September 2013, the entire contents of which is hereby
incorporated by reference. The zoom value, pitch value and yaw values are stored in the client device 200
in association with the tile. The tiles of the image are pre-processed and stored on the server.

As will be explained later, as the client device 200 requests different tiles to be provided by the server
300, the user of the client device can zoom into the image 400. In other words, the client device 200
starts by displaying the content of the tile of layer 1 and if the user wishes to zoom into the image, the
client device 200 requests the appropriate tile from layer 2 and then layer 3 in order to allow the user to
zoom into the image and to thus control the zoom of a virtual camera around image 400. In other words,
the client device 200 also generates a virtual camera view of the tile provided to it by the server 300.
Again, the technique for determining the client side virtual camera parameters (the zoom, pitch and yaw)
is determined using a known technique such as that disclosed in GB1306050.4 filed on 4 April 2013 and
also in GB1316102.1 filed 10 September 2013. Specifically, the pinch control on the client device 200
controls the zoom axis of the client side virtual camera and the swipe action controls both the pitch and
yaw axes of the client side virtual camera.

The tiles will be explained in more detail with reference to Figures 5, 6 and 7.

Referring to Figure 5A, the image 400 is provided as one tile segment 500. In the numbering of the
Figures, the name of the tile indicates a unique letter identifying each tile within a layer as well as the
number of the laycr. So, in Figure SA, the image 400 is contained within one tile 500. This tile is “tile
A1” (or is tile A in layer 1). In Figure SA, a dotted box 510 is provided within the tile 500. This dotted
box 510 indicates the view that is being displayed on the client device 200. As will be explained later, the
server 300 provides the content of the tile to the client device 200 and the client device 200 will extract
the appropriate section of the tile for display to the user. However, the dotted box 510 has been included
to aid explanation.

Referring to Figure 5B, the screen of the client device 200 is shown. As can be seen, the content of the

dotted box 510 in Figure SA is displayed to the user of the client device 200.
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Imagine that the user of the client device 200 wishes to zoom in to the first identified point (point X) 430
of the image 400. The user will perform a “pinch to zoom™ action on the touch screen 230 around the
first identified point 430. In the specific case, the user will swipe the screen to pan around the image 400
to align the first identified point 430 with the centre of the view. Once the desired view is reached, the
pinch zoom is applied which increases the zoom parameter of the client side virtual camera and thus
zooms in on the centre of the view.

Referring to Figure 6A, the dotted box 605 shows the section of the image 400 that is being displayed on
the client device 200. However, as the user of the client device 200 performs such a zoom, and as will be
explained later, the client device 200 determines that a tile from layer 2 is required. In other words, the
user of the client device 200 wants a more detailed view of the first identified point (point X) 430 than
was possible using tile A from layer 1. Therefore, the client device 200 requests a tile from layer 2 as the
zoom action takes place.

This is achieved, in embodiments, by the client device 200 knowing from the tile map stored in the
memory 225 the zoom, pitch and yaw values of each of the tiles. The client device 200 then compares the
client side zoom, pitch and yaw of the image shown on its display to the zoom, pitch and yaw of the
stored tiles. The client device 200 then retrieves a tile with the zoom, pitch and yaw closer to the client
side value of zoom, pitch and yaw of the tile currently being displayed. It is important to note that the
client device 200 will switch to a different tile when the view displayed on the client device 200 will not
fit inside the tile view.

It is also important to note that at the time of tile generation, the server 300 ensures that there is sufficient
overlap between the tiles to allow the view of the client device 200 to fit within the overlap region.
Additionally, the client device 200 will only ever have a zoom level higher than the zoom level associated
with a particular tile. Therefore, when searching for a new tile, the client device 200 may only search
tiles having a zoom level lower than the current zoom level associated with the client device 200. This
reduces processing requirements of the client device 200.

Further, the client device 200 employs a predictive scheme such as a linear scheme or a Kalman filter in
order to predict which tile needs downloading next. Specifically, in Figure 6A and in layer 2, image 400
is split into two tiles, tile A2 and B2. In this, tile A2 has two parts. A first part 610 of tile A2 covers the
left side of the image 400 and a second part 615 of tile A2 covers a more central position. The second
part of tile A2 overlaps with a second part of tile B2. The first part of tile B2 covers the right side of the
image 400. Therefore, the client device 200 retrieves tile A2 from the storage 305 within the server 300,
As shown in Figure 6B, the dotted box 60SA is shown on the client device 200. As can be seen, the first
identified point (point X) 430 appears much larger on the display of the client device 200.

Although not explicitly shown in Figure 6 A, but as noted above, the two tiles (Tile A2 and Tile B2) are
provided with zoom, pitch and yaw values. These values indicate the zoom, pitch and yaw values of a
virtual camera capturing the image of the tile from the image 400. In other words, the zoom, pitch and

yaw values of the tiles are those values of a virtual camera capturing the image of the tile from image 400.
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As understood by the skilled person, the relationship between two perspective views is defined by an
homography. The tile view is defined by zoom, pitch and yaw with respect to the image 400 and the
client device view is defined by zoom, pitch and yaw. The homography transform in this case is
calculated from the differences in the zoom, pitch and yaw between the client device 200 view and the
zoom, pitch and yaw of the specific tile.

Next, if the user of the client device 200 swipes the touch screen, the user of the client device 200 can
move around the image 400 at this zoom level. Therefore, if we assume the user of the client device 200
moves the view to the right, the view displayed to the user will change. In particular, we can assume that
the user of the client device 200 has “swiped” the touch screen such that the view displayed to the user is
new dotted box 605 in Figure 6C. In other words, the user of the client device 200 is now viewing the
second identified point (point Y) 440. This view is shown in Figure 6D.

As the client device 200 knows the starting zoom, pitch and yaw client side parameters of the dotted box
(the position in Figure 6A), the client device 200 calculates the client side zoom, pitch and yaw of the
new dotted box 605. It should be noted here that the user has moved their view into the second area 615
of tile A2. In other words, the dotted box 605 which indicates the image displayed on the client device
200 is taken from the overlapping region 615 between tile A2 and tile B2.

In order to ensure that the user of the client device 200 may continue scrolling to the right smoothly, the
client device 200 requests that tile B2 be provided to the client device 200 from the server 300. It is
important to note here that in order for the client device 200 to have time to download the next tile, the
size of the dotted box 605 must be smaller than the overlap region 615. If the dotted box were larger than
the area of overlap then the client device 200 would not be able to display a complete image for
intermediate views between tiles.

When the user of the client device 200 scrolls to the area shown in Figure 6E, the content of tile B2 is
downloaded from the server 300 and the client device 200 can display the third identified point 450 as
shown by the dotted line box 605 and shown in Figure 6F. This is because the content of the dotted line
box 605 in Figure 6F is provided by tile B2 rather than tile Al.

The user then continues their movement to the right of the image 400. As can be seen in Figure 6G, the
dotted line box 605 is from the first (non-overlapping) part of tile B2. The displayed view is shown in
Figure 6H.

Referring now to Figure 7A, a view of the image 400 split into six tiles of layer 3 is shown. Specifically,
the image 400 is split into tile A3, B3...F3. Each of these tiles has two sections. The first section of each
tile, similar to that described above with reference to Figure 6A-6H, covers an area of the image 400. The
second section overlaps with the preceding tile so that as the user controls the view on the client device
200 and the dotted box 705 effectively moves across the image 400, the next tile in the view can be
downloaded from the server 300 to the client device 200. The client device 200 then displays the

appropriate cut out from the tile.
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So, in Figure 7A, the dotted box 705 indicates that the user of the client device 200 is viewing the first
indicated point 430. Importantly, the position of the dotted box 705 in this Figure indicates that the user
of the client device 200 performed a pinch to zoom operation on the position of the dotted box 605 in
Figure 6A. For ease of reference, the co-ordinates of the dotted box 705 is shown in Figure 7A.
Specifically, the zoom, pitch and yaw of the dotted box 705 are known to the client device 200 as the user
performed a pinch to zoom operation. Illustratively, as the dotted box 705 is smaller in the image 400,
this indicates that the user of the client device 200 has zoomed in more closely on the first indicative point
430. In other words, as the user has zoomed in on the first indicated point 430, the client device 200
retrieves tile A3 from the server 300. That is, the client device 200 retrieves tile A from layer 3. This
zoomed in view displayed to the user is shown in Figure 7B.

Again, the user continues to scroll to the right at the same zoom level. The dotted box 705 indicates that
the user is located over the second indicated point 440. As will be apparent, the client device 200 will
have requested tile D3 from the server 300 as the user moved across the image 400. The second indicated
point 440 is located in the first part of tile E3 and the second part of tile D3. In other words, the second
indicated point 440 is located in the overlap between tile D3 and tile E3. Therefore, the client device 200
now retrieves tile E3 from the server 300. The view on the client device 200 is shown in Figure 7D
Again, the user continues to scroll to the right at the same zoom level. The dotted box 705 indicates that
the user is located over the third indicated point 450. As will be apparent, the client device 200 will have
requested tile E3 from the server 300 as the user moved across the image 400. The third indicated point
450 is located in the first part of tile F3 and the second part of tile E3. In other words, the third indicated
point 450 is located in the overlap between tile E3 and tile F3. Therefore, the client device 200 now
retrieves tile F3 from the server 300. The view on the client device 200 is shown in Figure 7F.

Figure 8A shows the view on the client device 200 of Figure 7F with a user of the client device 200
wishing to zoom out. The user’s hand 805 is located over the touch screen 230. The user’s hand 805
touches the screen at points 815 and 820. Point 810 is equidistant between point 815 and point 820. As
the user moves his or her finger in the direction of the arrows (i.e. towards point 810), the displayed
image will appear to zoom out and Figure 8B shows the image displayed on the client device 200.

Figure 10 shows a table that is stored within the server 300. Specifically, the table shows the association
between the location of the video tile stored within the storage 305 and the name of the video file. The
table shows a Unique Resource Locator (URL) identifying the unique address of the storage 305 in which
the video tile is stored. In more general terms, the URL may also be a Unique Resource Identifier (URI).
The table is stored within the video database 315 of the server 300. Of course, although this
embodiment mentions only a single server for brevity, it is possible that the content will be stored on
multiple servers. These servers may form part of a so-called “Cloud Service”. Although the content may
be distributed in any fashion amongst the servers, it is possible that each server will provide a subset of
the tile streams. By providing the tile streams from multiple servers, the number of client devices 200

connected to the service is scalable.
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During operation of the client device 200, the client device 200 downloads the tile from the appropriate
URL. Thetile is stored as an MPEG4-AVC elementary stream with an accompanying index file that
specifies the location in the stream of each key-frame.. Although, of course, the tile may be stored as any
appropriate image file. Furthermore, it should be noted that the content of the video is stored for the
duration of the program.. This allows the user to not only control the virtual camera position but that the
user can also rewind, pause and fast forward through the content. By uniquely identifying each frame (or
Group of Pictures) within the content, each user is allowed to have frame accurate control of the pause,
fast forward and rewind through the content. The frame (or Group of Pictures) number is provided after
the “:” in the URL.

Figure 11 shows a table stored within the client device 200. Specifically, the table of Figure 11 is stored
within the memory 225 of the client device 200. The table of Figure 11 is downloaded from the video
database 315 of the server 300 before the program is to be viewed on the client device 200, The table
shows the tile name and the URL where the tile is stored. Further, as will be noted, the URL includes the
query <insert-time>. As will be explained later, the client device 200 retrieves this value from a counter.
The server 300 therefore knows which Group of Pictures to retrieve from the server 300. Specifically, a
Group of Pictures is retrieved because it is only possible to switch tile streams on a Group of Picture/ Key
frame boundary. The Group of Picture length is 15 frames (or 0.5 seconds) , in embodiments. Therefore,
as the switch between title streams can only happen on a Group of Picture/Key Frame boundary, there is a
switching latency of at least 0.5seconds.

Additionally provided in the table are the zoom, pitch and yaw values associated with each tile. These
parameter values of the tile are required so that the client device 200 can determine which tile to request
from server 300.

Although not specifically shown in the Figure, the co-ordinates of the first to third indicated points are
also provided. The co-ordinates may be either real world 3D positions or 2D co-ordinates in the image
400. Indeed any invariant co-ordinates that may be easily transformed into the view of the client device
200 may be used. Additionally, in the case of the first indicated point (which is a user selectable icon), a
URL to the icon is provided so that when the first indicated point is being displayed to the user, the client
device 200 can retrieve the icon from the server 300. Additionally, the URL may re-direct the user to a
different stream of content (for example a broadcast stream of content following a particular player within
the content of the image 400) for display on the client device 200. This view of the player may be
provided as an virtual camera view from the image 400 using player tracking information. Alternatively,
this view may be from a dedicated camera. As another example, in a multi-disciplinary event such as the
Olympics, a user may be provided with a stadium view. The user can then navigate and/or zoom around
the stadium identifying the different events taking place in the stadium. The user may then select a
particular indicated point within the client view. This selection will then re-route the user to a particular
broadcast video stream using the URL associated with the identified point. Indeed, if there is no available

current live broadcast, then either the user of the client device 200 is informed of this, or the user of the
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client device 200 is re-routed to alternative content based on either the user or the particular selected
event. In some embodiments, the selection of the particular identified point may be either touching the
identified point on the touch screen or may be selected by zooming in to the identified point beyond a
certain level of zoom.

Further, with regard to the second and third indicated point, this is content that is provided specifically to
the user. As will be explained later, the second and third indicated point may include advertisement
content specifically targeted to the user of the client device 200. The user of the client device 200 may
then select such advertisement which may redirect the user to a different URL such as the website of the
advertiser. This may lead to the generation of user specific metadata which could be useful for an
advertiser for obtaining data related to the impact of a particular advert or for determining the amount of
revenue and advertiser has to pay the broadcaster or service provider.

Figure 12 shows a flow chart 1200 explaining the initial operation of the system. The process starts in
step S1205. The user of the client device 200 then registers with the system. The user provides a unique
reference that uniquely identifies one user from another user. This may be an Email address, a unique
username or the like. The user may be registered using their Sony Network username or their Android
username, for example. During the registration process details of the user may be collected such as
payment details, loyalty card details or the like. Indeed, the user may be asked questions to determine
their personal preferences and shopping habits. These may be taken at the time of registration or from
any loyalty schemes that the user may subscribe to or any social media accounts which are linked to the
user during registration. This information is stored within the user database 310 located in the server 300.
After successful registration, the application is downloaded to the client device 200 in step 1220. In other
words, the software required to configure the client device 200 is downloaded and stored within the
memory 225 of the client device 200.

The initial registration process is then completed in step 1225.

Figure 13 shows a flow chart 1300 explaining the operation of the system when a user of the client device
wishes to view a program. The flow chart starts in step 1305. The user of the client device 200 logs in to
their account set up in the initial registration process of Figure 12. The user is then permitted to select an
event to watch in step 1315. The selection may be a recommendation according to the user’s previous
events or may be restricted to a certain age profile or the like.

After the user has selected the event, the server 300 selects the appropriate tile map from the video
database 315. The tile map is downloaded to the client device 200 in step 1320. As explained, the tile
map is the table shown in Figure 11. This is stored in the memory 225 of the client device 200.

The process then ends at step 1330.

Figure 14 shows a flow chart 1400 explaining the operation of the client device 200. The flow chart starts
at step 1405. The client device 200 starts a frame counter in step 1410. The GOP counter is incremented
every time the client device displays a new GOP. This allows the client device 200 to request the correct

tile with frame accuracy from the server 300. The client device 200 downloads the first tile from the
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server 300 in step 1415. The first tile in this example is tile Al although the disclosure is not so limited
and any tile may be selected as the initial tile either automatically or through user preference.

The client device 200 then determines whether the user has touched the touch screen 230. This is step
1420. Of course, if the client device 200 is being operated using a mouse or other input device, the client
device 200 will determine if the user has performed any input operation. If the user does not perform an
input, the client device 200 waits until such an input is received. In reality, although the Figure shows a
loop back to step 1420, the client device will increment the GOP counter and will retrieve the next GOP
of that tile from the server 300. This means that a server request is made every 0.5seconds or so.

If the client device 200 does establish that the user has touched the touch screen 230, the client device 200
determines whether the user has touched (that is, selected) an indicated point in step 1425. If the user has
selected an indicated point, the yes path is followed and the client device 200 goes to the URL for that
indicated point stored in memory 225. This occurs in step 1430. The value of frame counter is stored in
step 1435 so that should the user wish to return to the application, the client device 200 will retrieve the
last frame from the server 300. It is optional whether the value of the tile is also stored, or whether the
client device 200 starts from the initial tile should a user return to the application.

Additionally, although not specifically shown in the Figure, the client device 200 stores the co-ordinates
of the view shown to the user of the client device 200. In other words, the client device 200, for each
frame, stores the co-ordinates of the dotted boxes shown in Figures 4-6. This zoom, pitch, yaw data may
be uploaded to the server 300 and, if uploaded, this is stored in the user database 310. The co-ordinate
data is analysed to determine for each user, their preferred view as well as any occasions where the
indicated points were displayed to the user. This enables any advertising revenue to be collected from
advertisers. The process will then end in step 1445. Additionally, the co-ordinate data may be used to
generate user driven metadata such as generating a pseudo-broadcast feed defined as the average of the
views being watched.

Returning to step 1425, if the user has not selected an indicated point, the “no” step is followed. In other
words, the user has changed the view displayed on the client device 200. So, the co-ordinates of the
moved dotted box are calculated according to amount of movement provided by the user during the swipe
or the pinch to zoom. This is step 1450. The user in this step effectively changes the zoom of the virtual
camera (with the pinch to zoom) and the pitch and yaw of the virtual camera (with the swipe).

The co-ordinates of the moved dotted box are then stored in step 1455.

The client device 200 then determines whether a new tile is needed in step 1460.

If a new tile is needed, the yes path is followed. The client device 200 in step 1465 then adds the value of
the frame counter into the URL of the tile from the memory 225. The client device 200 then requests the
tile from the server 300 in step 1475.

The client device 200 then extracts the view from the received tile. In other words, the client device 200
extracts the content of the dotted box from the received tile and displays this on the display of the client
device. This is step 1480.
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The client device 200 then determines whether the user wishes to quit the application by closing the
application or pressing an appropriate icon on the touch screen. If the user does not wish to quit the
application, the client device 200 returns to step 1425.

Alternatively, if the user does decide to quit the application the coordinates of dotted box during the
user’s viewing experience are uploaded to the server 300 similarly to that described with reference to
steps 1440. Optionally, the frame counter may be stored to allow a user to return to the same frame
and/or the tile may also be stored.

The process ends at step 1495.

Returning to step 1460, if a new tile is not required, the no path is followed. The client device 200 then
extracts the view from the current tile. In other words, the client device 200 extracts the content of the
dotted box from the current tile and displays this on the display of the client device. This is step 14951.
The client device 200 then determines whether the user wishes to quit the application by closing the
application or pressing an appropriate icon the touch screen. If the user does not wish to quit the
application, the client device 200 returns to step 1450.

Alternatively, if the user does decide to quit the application the coordinates of dotted box during the
user’s viewing experience are uploaded to the server 300 similarly to that described with reference to step
1440. Optionally, the frame counter may be stored to allow a user to return to the same frame and/or the
tile may also be stored.

Variations of the Embodiments

Obviously, the above is a non-limiting example and the scope of protection should be in no way limited
to the example.

Although the above is described with reference to certain shapes of tiles, the disclosure is no way limited
to this. In fact, although rectangular shaped tiles are described other shapes are envisaged. For example,
in GB1306050.4 filed on 4 April 2013 and also in GB1316102.1 filed 10 September 2013 a method for
applying perspective correction to a view of a panoramic scene is described. The entire content of this
disclosure is hereby incorporated by reference. In particular, at least the section in this previous
application describing the perspective correction is incorporated. In this example, the perspective
correction may be applied to the entire image 400. The rectangular tiles may then be applied to the
perspective corrected image 400. Alternatively, if the image 400 does not have the perspective correction
applied thereto, the shape of the tile may be selected to apply the perspective correction thereto.
Additionally, if the image 400 is not perspective corrected, and the tile shape is rectangular, then the
client device 200 may perform the perspective correction knowing the co-ordinates of the view (i.e. the
dotted box) using the techniques described in GB1306050.4 filed on 4 April 2013 and also in
GB1316102.1 filed 10 September 2013.

Additionally, the server 300 may be configured to map the image 400 onto a non-rectilinear surface. In
this case, the client 200 may then only supply the co-ordinates of the view required. The server 300 can

then extract the view at the required co-ordinates (which is a rectangular cut-out) and provide this via the
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Internet. This allows the client device 200 to have very low processing power such as a set-top box and
as the server 300 is only performing a rectangular cut-out of the mapped image (which is very low on
processing power), the number of client devices 200 requesting these views is scalable.

Obviously, numerous modifications and variations of the present disclosure are possible in light of the
above teachings. It is therefore to be understood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifically described herein.

In so far as embodiments of the invention have been described as being implemented, at least in part, by
software-controlled data processing apparatus, it will be appreciated that a non-transitory machine-
readable medium carrying such software, such as an optical disk, a magnetic disk, semiconductor memory

or the like, is also considered to represent an embodiment of the present invention.

15



10

15

20

25

30

35

Clauses

Embodiments of the disclosure can be generalised into the following numbered clauses:

1. A client device, comprising:

a communication unit configured to receive a plurality of parameters, the parameters defining segments of
an image stored on a server, wherein the segments partially overlap;

a processing unit configured to allow selection of a segment of the image in accordance with a defined
view on the client device and wherein upon selection the segment is downloadable from the server; and

a display configured to display on the client device the cut out of the image taken from the receivable
segment.

2. A device according to clause 1, wherein the amount of overlap between the segments is greater than the
cut out of the image.

3. A device according to either clause 1 or clause 2, wherein the plurality of segments are the same size.
4. A device according to any one of clauses 1 to 3, wherein the plurality of segments are high definition
images.

5. A device according to any one of clauses 1 to 4, wherein the resolution of the plurality of the segments
is less than the resolution of the image.

6. A device according to any one of clauses 1 to 5 wherein the cut-out is defined using the same
parameters as those used to define the segments and the processing unit is further operable to select the
segment by comparing the value of the parameters of the cut-out with the value of the parameters of the
segment and selecting the segment having the closest value to that of the cut-out.

7. A device according to any one of clauses 1 to 6 further comprising a storage unit configured to store
the parameters of the cut out of the image, and to return the stored parameters to the server via the
communication unit.

8. A device according to clause 7, comprising charging advertising revenue on the basis of the returned
parameters

9. A device according to any one of clauses 1 to 8 wherein the segment is defined by a Unique Resource
Identifier identifying the location of the segment and a time identifier uniquely identifying the Group of
Pictures of the segment required for download.

10. A device according to any one of clauses 1 to 9 wherein the communication unit is further configured
to receive, at the client device, parameters of a second set of segments containing a different number of
segments of the image, and to select the segment of the image from either the first or second set of
segments in accordance with the defined view on the client device.

11. A server comprising:

a communication unit configured to send, to a client device, a plurality of parameters, the parameters
defining segments of an image stored on the server, wherein the segments partially overlap; and

a processing unit configured in use to receive, via the communication unit, a request for a selected
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segment of the image in accordance with a defined view on the client device and, in use, uploading the
segment of the image to the client.

12. A server according to clause 11, wherein the amount of overlap between the segments is greater than
the defined view on the client device.

13. A server according to either clause 11 or clause 12, wherein the plurality of segments are the same
size.

14. A server according to any one of clauses 11 to 13, wherein the plurality of segments are high
definition images.

15. A server according to any one of clauses 11 to 14, wherein the resolution of the plurality of the
segments is less than the resolution of the image.

6. A server according to any one of clauses 11 to 15 wherein the defined view uses the same parameters
as those used to define the segments and the processing unit is further configured to: select the segment
by comparing the value of the parameters of the defined view with the value of the parameters of the
segment and selecting the segment having the closest value to that of the defined view.

17. A server according to any one of clauses 11 to 16 further wherein the communication unit is
configured to receive the parameters of the desired view from the client device.

18. A server according to clause 17, comprising charging advertising revenue on the basis of the returned
parameters

19. A server according to any one of clauses 11 to 38 wherein the segment is defined by a Unique
Resource Identifier identifying the location of the segment and a time identifier uniquely identifying the
Group of Pictures of the segment required for upload.

20. A server according to any one of clauses 11 to 19 further wherein the communication unit is
configured to send, to the client device, parameters of a second set of segments containing a different
number of segments of the image, and to send the segment of the image from either the first or second set
of segments in accordance with the defined view on the client device.

21. A method of displaying, on a client device, a cut out of an image stored on a server, comprising the
steps of:

receiving, at the client device, a plurality of parameters, the parameters defining segments of the image
stored on the server, wherein the segments partially overlap;

selecting the segment of the image in accordance with a defined view on the client device and
downloading the segment of the image from the server; and

displaying on the client device the cut out of the image taken from the received segment.

22. A method according to clause 21, wherein the amount of overlap between the segments is greater than
the cut out of the image.

23. A method according to either clause 21 or clause 22, wherein the plurality of segments are the same

size;
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24. A method according to any one of clauses 21 to 23, wherein the plurality of segments are high
definition images.

25. A method according to any one of clauses 21 to 24, wherein the resolution of the plurality of the
segments is less than the resolution of the image.

26. A method according to any one of clauses 21 to 25 wherein the cut-out is defined using the same
parameters as those used to define the segments and the step of selecting the segment comprises the step
of comparing the value of the parameters of the cut-out with the value of the parameters of the segment
and selecting the segment having the closest value to that of the cut-out.

27. A method according to any one of clauses 21to 26 further comprising storing the parameters of the cut
out of the image, and returning the stored parameters to the server.

28. A method according to clause 27, comprising charging advertising revenue on the basis of the
returned parameters

29. A method according to any one of clauses 21 to 28 wherein the segment is defined by a Unique
Resource Identifier identifying the location of the segment and a time identifier uniquely identifying the
Group of Pictures of the segment required for download.

30. A method according to any one of clauses 21 to 29 further comprising receiving, at the client device,
parameters of a second set of segments containing a different number of segments of the image, and
selecting the segment of the image from either the first or second set of segments in accordance with the
defined view on the client device.

31. A method of providing, to a client device, a segment of an image stored on at least one server,
comprising the steps of:

sending, to the client device, a plurality of parameters, the parameters defining segments of the image
stored on the server, wherein the segments partially overlap; and

receiving a request for a selected segment of the image in accordance with a defined view on the client
device and uploading the segment of the image to the client.

32. A method according to clause 31, wherein the amount of overlap between the segments is greater than
the defined view on the client device.

33. A method according to either clause 31 or clause 32, wherein the plurality of segments are the same
size.

34. A method according to any one of clauses 31 to 33, wherein the plurality of segments are high
definition images.

35. A method according to any one of clauses 31 to 34, wherein the resolution of the plurality of the
segments is less than the resolution of the image.

36. A method according to any one of clauses 31 to 35 wherein the defined view uses the same
parameters as those used to define the segments and the step of selecting the segment comprises the step
of comparing the value of the parameters of the defined view with the value of the parameters of the

segment and selecting the segment having the closest value to that of the defined view.
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37. A method according to any one of clauses 31 to 36 further comprising receiving the parameters of the
desired view from the client device.

38. A method according to clause 37, comprising charging advertising revenue on the basis of the
returned parameters

39. A method according to any one of clauses 31 to 38 wherein the segment is defined by a Unique
Resource Identifier identifying the location of the segment and a time identifier uniquely identifying the
Group of Pictures of the segment required for upload.

40. A method according to any one of clauses 31 to 39 further comprising sending, to the client device,
parameters of a second set of segments containing a different number of segments of the image, and
sending the segment of the image from either the first or second set of segments in accordance with the
defined view on the client device.

41. A computer program comprising computer readable instructions which, when loaded onto a computer,
configures the computer to perform a method according to any one of clauses 21 to 40.

42. A computer program product configured to store the computer program of clause 41 therein or
thereon.

43. A method, device, server, computer program or computer program product as substantially

hereinbefore described with reference to the accompanying drawings.
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CLAIMS

1. A client device, comprising:

a communication unit configured to receive a plurality of parameters, the parameters defining segments of
an image stored on a server, wherein the segments partially overlap;

a processing unit configured to allow selection of a segment of the image in accordance with a defined
view on the client device and wherein upon selection the segment is downloadable from the server; and

a display configured to display on the client device the cut out of the image taken from the receivable
segment.

2. A device according to claim 1, wherein the amount of overlap between the segments is greater than the
cut out of the image.

3. A device according to claim 1, wherein the plurality of segments are the same size.

4. A device according to claim 1, wherein the plurality of segments are high definition images.

5. A device according to claim 1, wherein the resolution of the plurality of the segments is less than the
resolution of the image.

6. A device according to claim 1 wherein the cut-out is defined using the same parameters as those used
to define the segments and the processing unit is further operable to select the segment by comparing the
value of the parameters of the cut-out with the value of the parameters of the segment and selecting the
segment having the closest value to that of the cut-out.

7. A device according to claim 1 further comprising a storage unit configured to store the parameters of
the cut out of the image, and to return the stored parameters to the server via the communication unit.

8. A device according to claim 7, comprising charging advertising revenue on the basis of the returned
parameters

9. A device according to claim 1 wherein the segment is defined by a Unique Resource Identifier
identifying the location of the segment and a time identifier uniquely identifying the Group of Pictures of
the segment required for download.

10. A device according to claim 1 wherein the communication unit is further configured to receive, at the
client device, parameters of a second set of segments containing a different number of segments of the
image, and to select the segment of the image from either the first or second set of segments in
accordance with the defined view on the client device.

11. A server comprising:

a communication unit configured to send, to a client device, a plurality of parameters, the parameters
defining segments of an image stored on the server, wherein the segments partially overlap; and

a processing unit configured to receive, via the communication unit, a request for a selected segment of
the image in accordance with a defined view on the client device and uploading the segment of the image
to the client.

12. A server according to claim 11, wherein the amount of overlap between the segments is greater than

the defined view on the client device.
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13. A server according to claim |1, wherein the plurality of segments are the same size.

14. A server according to claim 11, wherein the plurality of segments are high definition images.

15. A server according to claim 11, wherein the resolution of the plurality of the segments is less than the
resolution of the image.

16. A server according to ¢laim 11 wherein the defined view uses the same parameters as those used to
define the segments and the processing unit is further configured to: select the segment by comparing the
value of the parameters of the defined view with the value of the parameters of the segment and selecting
the segment having the closest value to that of the defined view.

17. A server according to claim 11 further wherein the communication unit is configured to receive the
parameters of the desired view from the client device.

18. A server according to claim 17, comprising charging advertising revenue on the basis of the returned
parameters

19. A server according to claim 11 wherein the segment is defined by a Unique Resource Identifier
identifying the location of the segment and a time identifier uniquely identifying the Group of Pictures of
the segment required for upload.

20. A server according to claim I 1further wherein the communication unit is configured to send, to the
client device, parameters of a second set of segments containing a different number of segments of the
image, and to send the segment of the image from either the first or second set of segments in accordance
with the defined view on the client device.

21. A method of displaying, on a client device, a cut out of an image stored on a server, comprising the
steps of:

receiving, at the client device, a plurality of parameters, the parameters defining segments of the image
stored on the server, wherein the segments partially overlap;

selecting the segment of the image in accordance with a defined view on the client device and
downloading the segment of the image from the server; and

displaying on the client device the cut out of the image taken from the received segment.

22. A method according to claim 21, wherein the amount of overlap between the segments is greater than
the cut out of the image.

23. A method according to claim 21, wherein the plurality of segments are the same size;

24. A method according to claim 21, wherein the plurality of segments are high definition images.

25. A method according to claim 21, wherein the resolution of the plurality of the segments is less than
the resolution of the image.

26. A method according to claim 21 wherein the cut-out is defined using the same parameters as those
used to define the segments and the step of selecting the segment comprises the step of comparing the
value of the parameters of the cut-out with the value of the parameters of the segment and selecting the

segment having the closest value to that of the cut-out.
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27. A method according to claim 21 further comprising storing the parameters of the cut out of the image,
and returning the stored parameters to the server.

28. A method according to claim 27, comprising charging advertising revenue on the basis of the returned
parameters

29. A method according to claim 21 wherein the segment is defined by a Unique Resource Identifier
identifying the location of the segment and a time identifier uniquely identifying the Group of Pictures of
the segment required for download.

30. A method according to claim 21 further comprising receiving, at the client device, parameters of a
second set of segments containing a different number of segments of the image, and selecting the segment
of the image from either the first or second set of segments in accordance with the defined view on the
client device.

31. A method of providing, to a client device, a segment of an image stored on at least one server,
comprising the steps of:

sending, to the client device, a plurality of parameters, the parameters defining segments of the image
stored on the server, wherein the segments partially overlap; and

receiving a request for a selected segment of the image in accordance with a defined view on the client
device and uploading the segment of the image to the client.

32. A method according to claim 31, wherein the amount of overlap between the segments is greater than
the defined view on the client device.

33. A method according to claim 31, wherein the plurality of segments are the same size.

34. A method according to claim 31, wherein the plurality of segments are high definition images.

35. A method according to claim 31, wherein the resolution of the plurality of the segments is less than
the resolution of the image.

36. A method according to claim 31 wherein the defined view uses the same parameters as those used to
define the segments and the step of selecting the segment comprises the step of comparing the value of
the parameters of the defined view with the value of the parameters of the segment and selecting the
segment having the closest value to that of the defined view.

37. A method according to claim 31 further comprising receiving the parameters of the desired view from
the client device.

38. A method according to claim 37, comprising charging advertising revenue on the basis of the returned
parameters

39. A method according to claim 31 wherein the segment is defined by a Unique Resource Identifier
identifying the location of the segment and a time identifier uniquely identifying the Group of Pictures of
the segment required for upload.

40. A method according to claim 31 further comprising sending, to the client device, parameters of a

second set of segments containing a different number of segments of the image, and sending the segment
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of the image from either the first or second set of segments in accordance with the defined view on the
client device.

41. A computer program comprising computer readable instructions which, when loaded onto a computer,
configures the computer to perform a method according to claim 21 or 31.

42. A computer program product configured to store the computer program of claim 41 therein or
thereon.

43. A method, device, server, computer program or computer program product as substantially

hereinbefore described with reference to the accompanying drawings.
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