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plurality of candidate images from within a time range of the image stream close to the candidate image selected by the user In

response to the first step. This allows very fast and effective selection of a starting image. It can be used to quickly skip
advertisement break within a recorded television program.




07/034206 A1 |{NONA1 0D RO 0 AR AL AR

CA 02623288 2008-03-20

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [#

International Burcau

(43) International Publication Date
29 March 2007 (29.03.2007)

(51) International Patent Classification:
G11B 27/10 (2006.01) GO6F 17/30 (2006.01)
HO4N 5/76 (2006.01) G11B 27/34 (2006.01)
HO4N 5/45 (2006.01) G11B 27/32 (2006.01)

(21) International Application Number:
PCT/GB2006/003537

(22) International Filing Date:
22 September 2006 (22.09.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
0519372.7
0601530.9

GB
GB

22 September 2005 (22.09.2005)
25 January 2006 (25.01.2006)

(71) Applicant (for all designated States except US): JFDI EN-
GINEERING LTD. [GB/GB]; 36a Grove Street, Leam-
ington Spa, Warwickshire CV32 5AJ (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): BOWES, Jonathan,
El [GB/GB]; 36a Grove Street, Leamington Spa, Warwick-
shire CV32 5AJ (GB).

(54) Title: A SEARCH TOOL

40

™

(10) International Publication Number

WO 2007/034206 A1l

(74) Agents: WRIGHT, Howard, Hugh, Burnby et al.; With-
ers & Rogers LLP, Goldings House, 2 Hays Lane, London
SE1 2HW (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ], TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

& (57) Abstract: A method of selecting a starting image at which to start displaying an image stream comprises the iterative steps of
e\ displaying a plurality of candidate images from within the image stream for selection by a user of the closest candidate image, and
displaying a plurality of candidate images from within a time range of the image stream close to the candidate image selected by
the user in response to the first step. This allows very fast and effective selection of a starting image. It can be used to quickly skip
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advertisement break within a recorded television program.
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SELECTION OF A STARTING IMAGE OF AN IMAGE STREAM

‘The present invention relates to a method of selecting a starting image at which to start
displaying an image stream, a system for selecting a starting image at which to start-displaying

an 1mage stream and to a computer program, or a suite of computer programs, that can be used to

implement this method in suitable hardware. It finds particular, but not exclusive, use in the field

of video recorders such as a Sky+"™ Box, as well as DVD players and computer implemented
video display systems.
Often a person watching a television program or film using a personal video recorder

may choose to start watching the program or film at a particular starting point other than at the

beginning of the recording. When plaving a DVD of, for example a sitcom senes, such as

"Friends”, a viewer can select an episode at which to start watching the DVD, The recording on
the DVD is separated into data packets, each corresponding to a different episode. The viewer 1s
only able to play back the recording from the beginmng of each data packet. This restricts the
viewer to watching the DVD recording from a limited number of specific starting points.

The viewer may choose to. skip adverts on a personal recording of a television broadcast
or transmission. To find the end of each advert break, the viewer must fast forward the recording.

He could increase the speed at which the recording is played (cue) whilst displaying an

accelerated version of the recording. This 18 a time consuming way of searching the recording.

He could fast forward through the recording at-an even faster speed. This is a quicker way of
moving through the recording, but the viewer cannot easily tell when he has advanced the
recording to the end of the adverts without a large overshoot. Once the recording is played again,
he is likely to have to cue or review to the correct point in the recording.

Sometimes data packets are spaced apart at fixed time intervals throughout the data
stream of the recording. Selecting one of these data packets prevents a user readily identifying
his preferred restarting point, if his chosen starting point occurs within a data packet. To select

his chosen starting point, the viewer would have to fast forward or rewind the image stream from

the beginning or end of a data packet.

22555771,
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The aim of this invention is to reduce the aforementioned shortcomings of the prior art.

In a first aspect of the invention there is a method of selecting a starting image at which
to start displaying an image stream, the method comprising the iterative steps of:
(1) displaying a plurality of candidate images from within a part of the image stream for
selection by a user of the closest candidate image; and (2) displaying a plurality ot candidate
images from within a time range of the image stream close to the candidate image selected by the

user in response to step (1) for selection by a user of the closest candidate 1mage;

wherein the candidate images are displayed in chronological order each spaced apart by a

time interval, the time interval being reduced for each successive iteration;

the method further comprising the step of displaying the starting image in response to the

selection of a candidate image in the last of the iterative steps;

the method comprising a scrolling mode in which, if the starting 1mage lies 1n the image
stream at an earlier time than the first candidate image that is displayed, or at a later time than the
last candidate image that is displayed, the candidate images that are displayed in any of the

iterative steps are replaced by candidate images in an adjacent part of the image stream to effect

scrolling.

22420558.1
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In this specification, reference is made to the "closest candidate image". When the closest
candidate image is selected, this is not necessarily the candidate tmage that 1s closest 1n time to

the starting image. It will be appreciated from this specification that, where a user selects the last
of the candidate images that he recognises prior to the starting image, that last candidate 1mage 1s
considered closest to the starting image because the user would not be expected to recognise

candidate images recurring later in the image stream. The phrase "closest candidate 1mage” must

be interpreted accordingly.

This method allows a viewer to rapidly identify the point at which he chooses to start, or

restart, watching a program.

In the step of iteratively reselecting the reference image, the range of the image stream
searched may be reduced in successive iterations. Advantageously, the scope of the search

reduces on each successive iteration.

It is preferred that the method includes one or more iterative steps of displaying a
plurality of candidate images from within a time range of the image stream close to the candidate
image selected by the user in response to the previous iteration. This allows the method to select

much more accurately the desired starting image.

When the candidate images are displayed, it is preferred that they are displayed 1n

chronological order, thereby assisting the user in the operation of the method. It 1S more

preferable for the candidate images to be arranged in the same configuration as a plurality ot
keys on a user controller, enabling a user to select an image by pressing an associated key. Each
of the candidate images may include a corresponding number selection. In addition, to assist the
user, a hard selection of a candidate image can be made which causes the 1mage stream to be

played starting from that image, or from an

22420558.1
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image extremely close to it. It is preferred that the hard selection can be made by
holding a key on the keypad which corresponds to the selected candidate image for a
relatively long duration, for example for more than 0.6 seconds or by pressing the key
twice within a short period of time, for example within 0.5 seconds. This means that
any further iteration which would normally come about is bypassed in favour of the
system going straight to playing the image stream from that point. Other types of hard
selection can be made. For example, the key on the key pad which corresponds to the
selected candidate 1mage could be pressed together with a shift or extension key in
order to distinguish it from a normal press of that key. If the system uses on-screen
selection, then some means of hard selection can be used on the screen. For example, if
an on-screen pointer 1s used, the pointer can be moved to the desired candidate image,
and a double click can be used to represent a hard selection. If a pointer 1s not used, but
candidate 1mages are selected using a focus which 1s moved from 1mage to 1mage on the
screen, the appropriate candidate i1mage can be highlighted using the focus, and a hard
selection made, for example by double clicking on that selection. Where the screen is
sensitive to being touched, touching the appropriate candidate image on the screen can
be used to make a selection.

In some embodiments, it 1s advantageous to define the image stream from which
candidate 1mages are displayed, including a reference image at the beginning of the
image stream. Displaying the candidate images may further comprise the step of
displaying the time lapse of each candidate image with respect to the reference image.

The candidate 1images may be stationary, or a moving clip of the image stream
giving moving pictures for each or some of the candidate tmages. The duration of each
clip is preferably no more than two seconds. Where the time interval between
candidate images is less than the duration of each clip, the candidate images can be
stationary.

The candidate images will preferably be spaced apart by a time interval, and it is
further advantageous for the time interval to reduce for each successive iteration. In
each successive iteration, it is advantageous for the time interval to reduce according to
a geometric progression.

In some circumstances it may be preferable if the time lapse between candidate

images 1s adjustable. This allows the user to increase or reduce the time gap between
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the candidate images. Reducing the time gap may assist him in focusing in on the point
at which he wishes to start the image stream. Increasing the time gap may allow the
user to quickly search through a longer image stream. The time lapse between
candidate 1mages may be adjusted through the provision of a key or keys on the
controller, for example the volume up and volume down keys.

Each step of displaying candidate images may include displaying the reference
image as one of the candidate images. The reference image in the preferred
embodiment precedes the other candidate images in the image stream. It is also
preferred that the method further includes a step of displaying the starting image once a
predetermined number of iterations have been executed. This may involve the counting
of the number of iterations executed by the method. It may also be advantageous to
analyse the time lapse between candidate images, or the duration of the image stream,
and to increase or decrease the number of iterations executed by the method
accordingly. For example, the number of iterations required to skip 3 or 4 minutes
worth of advertisements in an 1mage stream is likely to be less than to find a point
within a S hour video recording. The processor operating this method may include an
algorithm which determines the appropriate number of iterations to be used.
Advantageously, the candidate images are spaced equidistant along the image stream.

The time 1nterval in the first iteration can be at least 40 seconds. Advantageously,
the mitial time lapsed between each candidate image is longer than a user would
normally want to ‘cue’ forward for through the image stream. Preferably the time
interval on the last iteration is 0.625 seconds. As referred to above, it may be
advantageous to be able to adjust the time lapse between candidate images. A preferred
way of doing this 1s to use a key or keys on the controller to adjust the time lapse
between candidate 1mages. The keys used might include the volume up and volume
down keys. Additionally, the number of iterations may be varied depending on the
length of the image stream or on the time lapse in the first iteration.

There can be nine images displayed. There can be nine keys, and the keys could
have a regular numeric key pad configuration, for example with the numerals 1 to 9.
Advantageously the numbers on the key pad could be displayed on the display, each
number with its associated image. The numbers can be arranged on the display so as to

not obscure the candidate 1mages. As referred to above, the keys can be used to make a
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hard selection in which the key is held down for a relatively long period of time in order
to start the 1image stream from the candidate image corresponding to the key which is
pressed.

The image stream may have an audio component. Advantageously, the method is
suitable for application to audio visual programs, including, but not limited to,
television programs, films or home videos.

The 1mage stream may comprise a series of frames. Advantageously the image
stream 15 a recording of a television broadcast which includes, but is not limited to:
television programs, a film, or a home video.

In certain embodiments, this invention can be applied to a computer implemented
system for displaying an image stream, such as Windows Media Player, but it can also
be applied to personal video recorders, such as the Sky+'™ box, TiVo recorder, portable
video player, such as video iPod, or to DVD players or video players. In many of these
systems, the 1mage siream may originate from a broadcast, a cable television
transmission, to a webstreaming Internet server or the like, and is recorded prior to play
back using a suitable player. If the video stream is directed one to one from an Internet
server to a user, then this search tool might operate at the webserver end, but be
controlled by the user. Thus, the user, if he wishes to search for a particular point
within the video stream, or if he wishes to skip a particular part of the video stream, can
press a button or key which causes the system to go into a search mode whereby the
user can search for a starting image in accordance with the invention. Thus, in that
embodiment, the webserver will generate a set of candidate images for display on the
machine of a user, which might be PC or an Internet-enabled television or the like. The
user can then select the closest candidate image, and the remote webserver will then
display another set of candidate 1images for further selection by the user. Clearly, this
does not just apply to video streaming over the Internet, but can apply to other systems
as well where a remote server serves video content on a one to one basis rather than
multicasting it to multiple users. In a second aspect of the invention there is a method
for use in a processor of selecting a starting image at which to start displaying an image
stream, the method comprising the steps of: (1) receiving an image stream from a data
source; (2) forwarding the 1mage stream to a display; (3) receiving a signal indicative of

the selection of a reference 1mage; (4) displaying a plurality of candidate images
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from within the image stream for selection by a user of the closest candidate image; and (5)
displaying a plurality of candidate images from within a time range of the image stream close to
the candidate image selected by the user in response to step (4) for selection by a user of the

closest candidate image:

wherein the candidate images are displayed in chronological order each spaced apart by a

time interval, the time interval being reduced for each successive iteration;

the method further comprising the step of displaying the starting image in response to the

selection of a candidate image in the last of the iterative steps;

the method comprising a scrolling mode in which, if the starting image lies in the image

stream at an earlier time than the first candidate image that is displayed, or at a later time than the

last candidate image that is displayed, the candidate images that are displayed in any of the

iterative steps are replaced by candidate images in an-adjacent part of the image stream to effect

scrolling,

In a third aspect of the invention there is a computer program, or suite of computer
programs, arranged such that when executed by a computer it/they control the computer to
perform the method of the first or second aspects of the invention.

In a fourth aspect of the invention there is a computer readable medium storing the

computer program, or at least one of the computer programs. according to the third aspect of the

invention.

in a fifth aspect of the invention there is a system for supplying a stream of images,

comprising: (1) a processor arranged to receive a stream of images from an image source and to

generate a video output to a display device, and (2} a user controller arranged to operate the

processor to initiate a search mode to find a starting image at which to start displaying the image

siream,

wherein the processor is arranged to carry out the iterative sieps of : (a) displaying a

closest candidate image; and (b) subsequently repeating step (a) from within a time range of the

image stream close 1o the previously selected candidate image,

22420574 .1



10

15

20

B L T BT A R A A L L

CA 02623288 2014-05-22

6A

wherein the candidate images are displayed in chronological order each spaced apart by a
time interval, the time interval being reduced for each successive iteration, the processor being
further arranged to display the starting image in response to the selection of a candidate image in
the last of the iterative steps; the processor being arranged with a scrolling mode in which, 1f the
starting image lies in the image stream at an earlier time than the first candidate image that is
displayed, or ata later time than the last candidate image that is displayed, the candidate images
that are displayed in any of the iterative steps are replaced by candidate images in an adjacent

part of the image stream to effect scrolling.

Advantageously, the system allows a viewer to rapidly identify the point at which he
chooses to start or restart watching a program.

It is preferred that the processor is further arranged., in use, to reduce a range of the image
stream searched in each successive iteration. Tt is further preferred that, in each iteration, the
controller is arranged in use to reselect one of the candidate images displayed on the display as
the reference image. In addition, the display may be arranged to display the candidate images

chronological and the reference image may be arranged to precede one or more of the candidate

images in the image stream.

It is preferred that the system is arranged to start running the image stream from a
candidate image in response to a hard selection of that candidate image. For example, the system
can be arranged such that the hard selection is achieved by holding a key of the controller for a
relatively long duration. This allows a user to save time and skip further iterations 1f he is happy

for the image stream to be shown from the candidate image which is hard selected.

22420574 .4
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Additionally, the processor may be arranged to allow the time lapse between
candidate images to be adjusted. In one arrangement, the controller includes one or
more keys arranged to be operated by a user to adjust the time lapse between candidate
1mages, for example the volume increase and the volume decrease keys.

In the preferred embodiment, the processor is arranged to cause the display to
display the time lapse for each candidate image with respect to the initial reference.

The controller may include at least two keys configured in the same arrangement
as the candidate 1mages displayed on the display, each candidate image corresponding
to a key. The processor can be arranged to select the candidate images, each candidate
image being spaced apart by the same time interval in the image stream, and the time
mterval reducing for each successive iteration and the preferred embodiment, the
reference image 1s reselected a predetermined number of times. The processor may be
arranged to control the display means to display the image stream starting from the
starting 1mage. The processor may be arranged to analyse the time lapse between
candidate images or the duration of the image stream, and to increase or decrease the
number of 1terations executed by the method accordingly. This allows the system to be
able to choose an appropriate number of iterations depending on the length of the image
stream which 1s being searched. If a user is simply skipping 3 or 4 minutes of
advertisements, then less iterations are likely to be needed than if the user is searching
through a 5 hour video recording.

The system may further comprise a memory cache, the memory cache being
controllable by the processor and being arranged to download a part of this image
stream locally to the processor. Advantageously, the image stream required to be
displayed on a display, either as a continuous image or the candidate image, is readily
available on the memory cache. This avoids delay in requesting, receiving and
obtaining part of the image stream for immediate display.

A personal video recorder may comprise the processor, the personal video
recorder having a memory. Preferably, the memory is a hard drive, or a solid state
memory.

In a sixth aspect of the imvention there is a processor for selecting a starting image
at which to start displaying the 1mage stream, the processor comprising an input/output

for receiving the image stream from a data source, for forwarding the image stream to a
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display, and for receiving a signal from a control means, the processor being arranged in
use to: (1) receive the 1mage stream from the data source; (2) forward the image stream
to the display; (3) receive a signal from the control means indicative of an initial
reference 1mage selected from the display; and (4) iteratively reselect the reference
1mage to select the starting image, the starting image being within a time period of the
final reference 1image in the image stream.

A number of further aspects of preferred features will become apparent from the
appended claims.

Further features and advantages of the present invention will become apparent
from the following description of embodiments thereof, presented by way of example
only, and with reference to the accompanying drawings, in which:

Figure 1 i1s a schematic diagram representing the essential components of a
preferred embodiment of a system for the invention;

Figure 2 1s a schematic diagram representing a key pad of a controller for use in
the invention;

Figure 3 i1s a schematic flow diagram representing the steps in a method
embodying the invention;

Figure 4 1s a schematic representation of a display having nine candidate images
in a first iteration:

Figure 5 1s a schematic representation of a display having nine candidate images
in a second iteration:;

Figure 6 1s a schematic representation of a display showing nine candidate images
1n a third iteration;

Figure 7 is a schematic representation of a display showing nine candidate images
in a first 1teration, and having scrolled back the image stream by one step;

Figure 8 is a schematic representation of a display showing nine candidate images
in a first iteration, and having scrolled forward the image stream one step; and

Figure 9 1s a diagram showing a computer implementing a further embodiment of
the 1mnvention.

Figure 1 illustrates an example of a suitable system environment which includes a
Sky+™ Box, in which the invention may be implemented. This system environment is

only one example of a suitable system environment, being the preferred embodiment,
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and 18 not intended to suggest any limitation as the scope or functionality of the
invention.

The exemplary system 1 for implementing the invention shown in Figure 1 has
components which include: a data store 3 for supplying an image stream; a processor 5;
a memory cache 7; a visual display unit 9; and a controller 11. The processor 5 and the
memory cache 7 are connected to each other and are each arranged to communicate
with the data store 3. The memory cache is connected to the visual display unit 9 and
the controller 1s arranged to communicate wirelessly, or by wired means, with the
Processor J.

In use, a request 1s sent from the processor 5 to the data store 3. The data store 3
downloads an image stream to the memory cache 7. On receiving instructions from the
processor 5 the memory cache 7 forwards the image stream to the visual display unit 9
for displaying the image stream. Consequently the memory cache 7 can download and
store the 1mage stream 1n advance of the display of the image stream on the visual
display unit 9.

Since the controller 11 is operable to control the processor 5, the controller 11 can
be used to control the image stream that is displayed on the visual display unit 9, for
example to pause the image stream at a particular image, or to fast forward or rewind
the display of the image stream.

Figure 2 shows a controller 11 suitable for use in the system 1. The controller 11
has a numeric keypad for the numerals 1 to 9, (represented by label 30) and for zero,
(32). It also has a channel up button 34, a channel down button, 36, a back up button 38
and a volume control button 40.

On receipt of instructions from the controller 11, the processor 5 is arranged to
control the data store 3 to supply the image stream to the memory cache 7 to store the
data stream and to forward parts of the stored data stream to the visual display unit 9.
The processor 1s also arranged to receive signals from the memory cache 7. These
signals include confirmations from the memory cache 7 indicating whether it is storing
a particular part of the image stream.

Embodiments of the invention may be described in general context of
computer-executable instructions, such as program modules, being executed by a

computer.  Generally, program modules include routines, programs, objects,
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components, data structures, and so forth, which perform particular tasks. The
invention may also be practised in distributed computing environments where tasks are
performed by remote processing devices that are linked through a communications
network. In a distributed computihg environment, program modules may be located in
local and/or remote computer storage media, including memory storage devices. In this
particular system, the data store can be a device remote from tﬁe rest of the system (e.g.
at the head end of a cable television system), and the task of supplying the image stream
1s performed remotely.

In addition to the general functions described above, the system embodying the
invention is arranged to implement a method of selecting a starting point in the image
stream at which to start displaying the image stream, as schematically shown in the flow
diagram of Figure 3. The method allows a viewer to iteratively search for the starting
Image in an image stream of a recording supplied from a computer readable media,
without having to fast forward or rewind the display of the image stream.

In the flow diagram, single solid arrow heads indicate movement of the process
from one step to the next where there are no alternatives to that movement. A single
open arrow head indicates that, of two alternative outcomes to a step, the arrow is
following a negative result; and a double open arrow head indicates that the outcome of
the step 1s a positive result.

In order to find a starting point in the image stream, it is first necessary to select or
define the beginning and end of the image stream which is being searched. In some
cases, this will correspond to a data packet, or to the entire recording. For example, in a
DVD containing several episodes of “Friends”, the data stream to be searched might be
one of the episodes. Alternatively, it could be part of an episode, depending on the
length of the data packets. If the DVD is a film, such as “Star Wars”, the film may be
divided into a number of packets, each of which could be searched independently.
Alternatively, the whole film could be taken and a search carried out through the whole
film. In a case where a recording has been made from a television broadcast, and it is
desired to skip the advertisements which have been recorded, the video stream to be
searched could be defined as a period of five minutes following the point in the

program being watched when skipping is activated.
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On activation of the search facility, and selection of the image stream to be
searched, the viewer is presented with nine images in a three by three array on the
television screen. Of course, in other embodiments, the array of images could be
greater or smaller, but nine 1s a convenient number corresponding to the nine natural
numbers of the keypad.

Generally speaking, each of the nine images shown in the array of images are
spaced within the image stream. Thus, the first image will be at or near to the
beginning of the image stream, and each of the subsequent images will be spaced
evenly throughout the rest of the image stream. In the embodiments described, the
image stream is effectively divided up into eight parts, and, with the exception of the
ninth image, each image within the array corresponds generally to the beginning of each
of those eight parts. Each of the displayed images in the array is a candidate image
which can be chosen by the user by pressing the corresponding key on the key pad. In
the embodiment shown in Figure 4, the nine images are spread over a period of just
over five minutes. Thus, it can be used to skip the viewing of an advertisement break
within a film or television program which has been recorded. To skip the break, the
user simply selects the candidate image which is the first image after the advertisement
break, and that immediately takes the viewer to a position quite close to the end of the
advertisement break. A fresh array of nine candidate images is then displayed on the
screen corresponding to the part of the image stream which was selected by the user in
his first selection, in the first iteration. Thus, the fresh set of candidate images forms a
second 1teration of the process where again the first image not associated with the
advertisement break is selected, thereby taking the viewer closer to the end of the
advertisement break. By taking this action in a number of iterations, the user very
quickly homes 1n on the starting image from which the viewing of the program or film
should be recommenced. The number of iterations is likely to depend on the initial
length of the image stream. The number of iterations is likely to be less for skipping an
advertisement break than for searching for a point within a two hour film. The
processor may include an algorithm which determines the number of iterations based on
either the length of the image stream being searched through, or the duration of the time

lapse 1n the current iteration.
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Selection of the appropriate candidate image is achieved above by pressing the
corresponding key on the keypad. Selection is achieved by a normal, brief, press of the
key. However, 1f the user wishes simply to start the image stream from one of the
images without going to a further iteration, he or she can press the appropriate key
corresponding to the image from which the image stream should continue and can hold
the key down for a longer period of time, for example for 1 second. This kind of
selection can be described as a “hard” selection which refers to the duration for which
the key 1s held rather than how hard it is pressed. A hard selection could also be
achieved by some other distinct way of selecting the image. For example, the
numbered key on the keypad could be pressed together with a shift or extension key
which might be present (not shown). Instead of selecting candidate images using the
numbered keys of a keypad, an on-screen selection system may be used, in which the
candidate image 1s selected on screen. Typical examples of on-screen selection would
be a moveable pointer which can be positioned over a candidate image to be selected,
and then selected by the click of enter button on the keypad. Another type of on-screen
system highlights each image by use of a focus, and arrow keys or a joystick on the
keypad can be used to move the focus from candidate image to candidate image. The
candidate 1mage can be selected, for example, by depressing an enter key. In such
cases, a hard selection could be made by pressing an alternative key, or by double
clicking the selection or enter key instead of a single click used for making a soft
selection. In a further embodiment (not shown), the screen is touch sensitive, and to
make a selection, the user simply touches the appropriate candidate image on the
screen.

More details of the embodiments of this invention will now be described.

Initially, the image stream is displayed on the visual display unit 9. A viewer
initiates, in a first step 101, a process implementing the method by pressing a search key
on the controller 11. This selects an initial reference image. It could be the image
displayed on the screen at the time of the depression of the search key, or an image from
a short time before the depression of the key. In the example that follows, the image is
taken from the image stream five seconds before the key is depressed. The search
which 1s initiated here is one which allows the user to skip advertisements. Therefore

the user initiates the search when he reaches the beginning of the advert break, and it



10

15

20

25

30

CA 02623288 2008-03-20

WO 2007/034206 PCT/GB2006/003537

13

allows him to skip it quickly and easily. The initial reference time corresponds
generally to the beginning of the advert break. The search will take place over the
tollowing 320s of 1mage stream. In the process all further images in the image stream
have a time lapse T with respect to an 1nitialisation image. The initialisation image is
the image that was being displayed when the search key was depressed to initialise the
search facility. The reference image therefore has a time lapse T of -5 seconds. By
having a time lapse T of -5 seconds, the full range of the video stream is extended
shghtly. This allows the first candidate image to be set a little before the time at which
the search 1s selected. In some embodiments, users might find it more acceptable if the
time 1s set to 0 seconds. This embodiment will be described with reference to Figure 4.

In a second step 103, the processor sets the conditions for the search. Each
iteration has a count value (C), which is initially set to one. In each iteration, the
processor selects a number of candidate images. The reference time of the first iteration
Tr1 (Trc, where C is the iteration count value) is set to the same value as the first
candidate image 13, T,.

In a third step, 105, the processor 5 instructs the memory cache 7 to provide nine
candidate images 15 from the image stream. Each image is spaced apart in the image
stream from the adjacent images by a time interval, 8z, of 40 seconds. This value could
be changed by the user if required. For example, the value could be changed 131, 132
using the volume keys 40. Instead of increasing and decreasing the sound, the volume
keys could be used for increasing 131 and decreasing 132 the time interval 133, 134.
Alternatively, the value of the time gap could be changed 133, 134 using some other
user mput from the keypad or elsewhere. In Figure 3 in boxes 133 and 134, when the
volume up or volume down buttons are pressed, the time lapse is either doubled or
halved giving a geometric progression. However, alternative embodiments might
increase or decrease the time lapse by a set amount, for example by 20% of the original

time lapse. This will increase or decrease the time lapse by steps which are an
arithmetic progression instead of a geometric one. &t is the time gap between images,
1.e. between T, and T,, T; and T; etc. It is dependent on the value of C. In this

embodiment;

for C=1 of = 40s
C=2 Ot = 5s
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The first of these nine images is the first candidate image 13. If the memory cache does
not store any of these images, the processor 5 instructs the data store 3 to send the
image stream having these missing images to the memory cache 7. The memory cache
7 then despatches the candidate images 15 to the visual display unit 9. The images are
displayed on the visual display unit in chronological order. The first image at T; in the
image stream 1s shown as the first candidate image 13, in the top left hand corner of
screen 17 of the visual display unit 9. The second image at T, in the image stream is
shown 1n the middle of the top row on the screen 17. This repeated for each of the
remaining seven images so that the last candidate image at Ty in the image stream is the
image in the bottom right hand comer of the screen 17, as shown in Figure 4. The
candidate images are displayed to the viewer until the processor 5 receives a signal
from the controller 11. The processor 5 awaits a signal from the controller 11 in the
fourth step 107. Any one of a number of different inputs can be received from the
controller 11. This will be clear from Figure 3. However, ultimately it is necessary for
the user to select one of the candidate images which is designated here as the fifth step
109. However, it will be appreciated that between the fourth and fifth steps, there are
other mputs which may be made.

The controller has a key pad that is a standard numerical key pad. Each numerical
key 30 1s between one and nine, inclusive, and has an associated candidate image 13. A
viewer selects one of the new candidate images. The reference image for the next
iteration will be the candidate image before the one that was selected (pressing key 6
selects the fifth image as the reference image for the next iteration). In a sixth step 109,
where the key 1s a not a numeric key 30 between 1 and 9, the process returns to the
fourth step 107 until a numeric key is pressed. As described above, if a hard selection
1s made, the video stream will run from the image selected. In this embodiment, a hard
selection 1s made by double pressing or double clicking on the numeric key, and this is
identified by the fifth step 135. If no double click is detected, then the process moves to

step 6. If, however, a double input is detected, then playback is resumed 136.

In the sixth step 109, the processor notes the input numeric key, o. In a seventh

step 111, the iteration count C 1s checked to ensure it is not equal to three, indicative of
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a third 1teration. (The process is arranged to stop after three iterations). If C is not
equal to three, the process continues to a seventh step 113 to continue the process in a
further iteration in which the time interval, 8¢, is reduced.

In the eighth step 113 the conditions of the search are altered. The value of count

C 1s increased by one. The time in the image stream of the new first candidate image,
T,, 1.e. the new reference image, is calculated whereby the current time interval, 8¢, is

multiplied by an integer one less than the value of depressed numeric key, o, and this

value 1s then added to the time of the previous first candidate image:

TI new — T101d+ (((X-l) X St))

The reference time value for the second iteration, Tk, , is set to the new value of
the first candidate image, Tiew. The process then returns to the third step 105. The
time interval, 6z, is reduced by a factor of eight, although this could be any value up to
one less than the number of candidate images selected from. The visual display unit 9
displays nine candidate images as shown in Figure 5, where the nine images are each
spaced apart along the 1mage stream by a time interval of five seconds. The selection of
candidate images shown in Figure 5 are derived from selecting the seventh image of the
first 1teration shown in Figure 4. In Figure 5 the first candidate image 19 is located in
the 1mage stream 195 seconds after the initialisation image.

The third, fourth, fifth, sixth, seventh and eighth steps of the process are repeated,
as shown by way of example in Figure 6 for the third iteration. In the second iteration
of this example, the numeric key six is pressed, and in third iteration the numeric key
seven 1s pressed. In the third iteration the candidate images are spaced apart by
intervals of 0.625 seconds. Where, in the seventh step 111, the iteration count, C, is
found to be three, the process then proceeds to a ninth step 115. The candidate image
before the selected image becomes the starting image.

In the nminth step 115, the starting image is displayed on the screen. In one
embodiment the visual display unit 9 starts the playback of the image stream
immediately. In another embodiment, the image stream is frozen on the display 9 until

a key on the controller 11 is depressed to initiate playback.
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In this preferred embodiment, playback of an image stream can resume without a
user selecting one of the candidate images. If a back up button 38, which could also be
the numeric key zero 32, 1s pressed on the numeric key pad of the controller 11, the
process enters a “backup” mode 117. If the iteration count C has a value equal to on‘e,
in the step 119, the image stream is played back from one second in the image stream
preceding the imitialisation image, as in step 121. If the iteration count, C, does not
equal one, 1n step 123, the reference image is the same as the first candidate image of
the previous 1teration, and the value of the iteration count C is reduced by one. The
process then returns to the third step 105, in which the visual display unit 9 displays the
candidate images of the previous iteration. This also enables a viewer to review the
candidate images of a previous iteration if he realises that he has selected the wrong
candidate 1mage in an iteration.

Alternatively or additionally, if the viewer selects candidate images which have a
range which does not include the starting image, he can search through the image
stream without returning to the previous iteration. If the starting image lies before the
first candidate 1mage on the visual display unit 9, at Ty in the image stream, the viewer
could depress a channel up button 34 on the controller 11. The process enters a “scroll
up” mode 125. In this step 127 the time of the first candidate image T, is reset to
precede the current value of T, by six time intervals, 84, of the current iteration. The
time value of the current iteration Tgc is set equal to the new value of T,. The process
returns to the third step 105, the visual display unit 9 displaying nine candidate images,
each spaced apart by the time interval, 8z, and where the first candidate image is taken
trom the 1mage stream at the new T,. Figure 7 shows the effect of the scroll up process
of the image shown in Figure 4.

If the viewer chooses to search for the starting image after the last candidate
image currently displayed, the viewer could depress a channel down button 36 on the
key pad of the controller 11, to enter a “scroll down” process 129. In this step 130, the
time of the seventh candidate image at T, becomes the time of the first candidate image
at T;. The time value of the current iteration Trc adopts the new value of T,. The
process then returns to the third step 105, as shown in Figure 8, where the scroll down

process has been applied to the images displayed in Figure 4.
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In using the invention when playing back a recording, the user can select an initial
reference image 101. The display shows nine images 40 seconds apart and the first
1mage T; precedes the initialisation 1mage by five seconds, as shown in Figure 4. If the
viewer were to select the seventh image 21 in Figure 4, the visual display unit 9 would
then display nmine images five seconds apart, as shown in Figure 5, the last image being
the seventh 1mage 21 of Figure 4. If the viewer then selects the sixth image 23, the
visual display unit 9 displays the nine images as shown in Figure 6, where the last
image T, 1s the sixth image 23 of Figure 5, and the images are 0.625 seconds apart. The
viewer can select his start image from any of these nine images. The start image will be
the candidate image that precedes the image that is finally selected. The visual display
unit 9 will then start displaying the image stream from the start image.

In all these candidate images, the position of each image in the image stream is
expressed as a function of time with respect to the initialisation image, and can be
displayed on the visual display unit 9 in association with the respective candidate
1mage.

This preferred embodiment searches for the start image by selecting an image to
be the first 1image of the range of the image stream that the viewer chooses to watch.
The method can be modified so the selected image for each iteration becomes the first
image of the next iteration, so the method selects the start image by way of the last
1mage 1n the range of the image stream that the viewer chooses not to watch.

The numeric key values associated with the image can also be displayed with the
associated image. Any number of images can be shown on the visual display unit 9, so
long as at least two are shown, and the viewer has a means of selecting all of the images
in the image stream. The initial time interval between candidate images can be any
value appropriate for the purpose of the search, and the number of iterations can also be
any predetermined number. Indeed the number of iterations need not be predetermined
and may be conditional upon the size of the time interval between candidate images in
an 1teration.

The ratio of the time interval between iterations can be any value, so long as there
are a sufficient number of candidate images, and the time interval between them is

sufficient, for the whole of the chosen range image stream to be searched.
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The information about each candidate image, for example the corresponding key
on the key pad and the time location in the image stream with respect to the initial
reference image, can be displayed so this information does not obscure the images.

The images can be stationary or moving. If the images are moving the duration of
each 1mage clip is 2 seconds, but could be more or less than this in other embodiments.
Once the time interval is reduced to be shorter than the time interval between candidate
images in the image stream, each image is displayed for the duration of the time
interval, each image starting from one of the candidate images. To ensure he views the
image of his chosen starting point, a viewer will select a candidate image as his
reference 1mage that precedes the starting image he would normally choose if the
images were stationary.

The 1mage stream can comprise a series of frames. If the time in an image stream
selected from an image does not have an image frame, or has a contrast that is
nsufficient for the image to be discernible, the next frame in the image stream is
displayed.

The controller can be operated by keys or operating means other than a numeric
keys. The arrangement of the candidate images can be arranged to suit the arrangement
of the keys used on the controller.

Additional search modes may be used within the scope of this invention. In an
additional embodiment which may be executed on the system shown in Figure 1, the
processor may be arranged such that when a user searches forwards or backwards
through an 1mage stream while watching the image stream (cue/review), when the user
stops searching, a multi-image search mode is entered. In conventional machines for
watching video programs or recordings, it is possible to search forwards or backwards
whilst watching the image stream, and often it is possible to search at different speeds.
Such searching forwards and backwards is normally done to find a particular point at
which the user wishes to start watching a recording. In such a search, an amount of
overshoot 1s inevitable: it takes a certain amount of time to stop the search once he
recognises the point at which he wishes to start from. Overshoot will depend on two
things, firstly the speed of reactions of the user, and secondly the speed at which the
video stream was being searched through. The faster the searching, the greater the

overshoot. In this search mode, when the searching is stopped, the processor in the
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device 1s arranged such that it enters the multi-image search mode in which a number of
images are put on screen, preferably nine, which are shown in the order in which they
will appear in the image stream. Where the multi-image search mode has been entered
following a search backwards through the image stream, the final image which is
reached at the end of the overshoot forms the first candidate image. Eight subsequent
1mages are shown, each of which is spaced from the previous image by a time lapse or
time space. The time lapse might be dependent on the speed with which the search
forward or search back was carried out immediately prior to the search being stopped.
Therefore, a fast search might require a time lapse of 10 seconds between each image,
whereas a slower search will result in a smaller overshoot, and the time lapse may be 1
second. These are, however, examples, and the time lapse might be greater than 10
seconds or less than 1 second.

If the searching prior to the overshoot was a forward search, then the image
selected at the end of the overshoot will form the last of the candidate images, and the
other eight images will be arranged sequentially before that final candidate image.
Selection by the user of the most appropriate candidate image can then permit the image
stream to play from that point, or alternatively to result in one or more further iterations.

Some personal video recorders that are available can be arranged to record the last
10, 15, or an alternative number of minutes of a live broadcast or other image stream
that a viewer 1s watching. In an additional search mode, which might be called an
action replay search mode, the processor is arranged such that when the viewer is
watching a broadcast or other image stream, a period of recently watched image stream
1s recorded, for example the preceding 10 minutes of the image stream, and the
processor 1s further arranged such that, when the search button is pressed, it pulls up
nine candidate images from within that recorded time. The ninth image will be the one
that was current when the search button was pressed. If the spacing is 10 seconds, the
mimimum length of the image stream which must have been recorded will be 80
seconds. Pressing the number on the keypad relating to the candidate image which is
selected will cause the video stream to start from the selected candidate image,
effectively giving an action replay facility. It may be possible to increase or decrease
the time lapse between candidate images using the volume control buttons. If it is

possible to increase the time lapse, then more than 80 seconds will need to be recorded
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from the preceding viewed 1mage stream. Further iterations might also be possible, if
required. The system 1 on which the invention operates is anything that is suitable to
playback a recording as an 1mage stream, for example a CD Rom player, a DVD player,
a computer running a video player program or a Sky+™ Box. Examples of computer
video players are Microsoft Media Player and Adobe Flash Player and RealPlayer. The
software which give the functionality of the present invention can be incorporated into
the computer video player software, or can be supplied by way of a plug-in which adds
the functionality to an existing computer video player program which does not
originally have the functionality of the present invention. The data store 3 can be
connected to the processor 5, or it can be remote from the rest of the system 1. The
arrangement of the processor 5, the memory cache 7, the data store 3 and the visual
display unit 9 so far described is only exemplary. The processor 5 could exclusively
communicate with the data store 3. The memory cache 7 could be remote from the data
store 3 and the processor 5, or be located with the visual display unit 9. The visual
display unit 9, the processor 5 and the data store 3 may each therefore comprise a
computer including a computer readable medium.

The computer readable medium can be any available media that can be accessed
by computer and includes both volatile and non-volatile media, and removable and
non-removable media. By way of example, and not limitation, computer readable
media may comprise computer storage media and communication media.

Computer storage media includes volatile and non-volatile removable and
non-removable media i1mplemented in any method or technology for storage of
information such as computer readable instructions, data structures, program modules,

or other data. Computer storage media includes, but is not limited to RAM, ROM,

EEPROM, flash memory or other memory technology, CD-Rom, digital versatile disks

(DVD) or other optical disk storage, magnetic disk storage or magnetic storage devices,

or any other medium which can be used to store the desired information and which can

be accessed by the computer.

Communication media typically embodies computer readable instructions, data

structures, program modules, or other data 1n a modulated data signal such as carrier

wave or other transport mechanism and includes any information delivery media. The

term “modulated data signal” means a signal that has one or more of its characteristic
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set or changed i such a manner as to encode information in the signal. The term
"image stream" referred to herein is such a modulated data signal that encodes image
data. By way of example, and not limitation, communication media includes wired
media such as wired network or direct wired connection, and wireless such as acoustic
RF, mnfrared and other wireless media. Combinations of any of the above should be
included within the scope of computer readable media.

The 1mmage stream may also have an audio component and the system is arranged
to broadcast that audio component together with display of the image stream on the
visual display unit.

A computer implemented embodiment 1s shown in Figure 9 in which a computer
system 60 1s shown including a PC, a computer screen 62 a keyboard 63 and a
coniroller 69. The PC includes a media drive unit which, in this example, 1s a DVD
player 64. It will be appreciated that any suitable drive might be included, or the PC’s
hard drive could be used as a source of the image stream. Additionally, the 1mage
stream could be received from any other suitable source, mcluding the Internet 70.
Running on the PC 61 1s an operating system 65 on which 1s running a video player
program 66, such as Microsoft Media Player, a search tool plug-in 67, and working data
on which the video player program 66 operates. In this example, the working data 68
would normally be the video stream. The search tool plug-in 67 1s a piece of software
in addition to the video player program, although, it could be incorporated within the
video player program itself. Thus, the plug-in can be supplied as independent software,
or can be incorporated within the video player program as required. The combination
of the video player program and the search tool plug-in operating together means that,
during the use of the video player program to display a video stream, the plug-in 67 can
be mmvoked so as to utilise the searching facilities described in Figures 3 to 8. A
controller 69 could be used, or the functions of the controller’s buttons could be
substituted by keys on the keyboard 63, buttons available on a touch screen 62, or

buttons selectable using a mouse (not shown).
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Claims

1. A method of selecting a starting image at which to start displaying an image stream,
the method comprising the iterative steps of:

(1} dispiaying a plurality of candidate images from within a part of the image
stream for selection by a user of the closest candidate image; and

(2) displaying a plurality of candidate images from within a time range of the image
stream close to the candidate image selected by the user inresponse to step (1) for selection

by a user of the closest candidate image;

wherein the candidate images are displayed in chronological order each spaced apart

by a time interval, the time interval being reduced for each successive iteration:

the method further comprising the step of displaying the starting image in response 10

the selection of a candidate image in the last of the iterative steps;

the method comprising a scrolling mode in which, if the starting image lies in the
image stream at an earlier time than the first candidate image that is displayed, or at a later
time than the last candidate image that is displayed, the candidate images that are displayed in
any of the iterative steps ate replaced by candidate images in an adjacent part of the image

stream to effect scrolling.

2. A method as claimed in claim 1, further including one or more iterative steps of
dispiaying a plurality of candidate images from within a time range of the image stream close

to the candidate image selected by the user in response to the previous iteration.

3. A method as claimed in claim | or 2, wherein, in displaying the candidate images, the
candidate images are arranged in the same configuration as a plurality of keys on a user

controller that is used to select one of the candidate images.

4 A method according to claim 3, wherein, in response to a hard selection of a candidate

image, the image stream starts to be played from that image.

S. A method according to claim 4, wherein holding a key to select a candidate image for

a relatively long duration constitutes a hard selection.

225557651
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6. A method according to claim 4, wherein pressing a key-twice in a short period of time

constitutes a hard selection.

7. A method according to claim 1 or claim 2, wherein the candidate images are arranged
on a touch-sensitive screen such that touching a candidate image on the screen selects that

candidate image.

8. A method according to any one of claims 1 to 7, wherein each candidate image is

displayed together with a corresponding selection number.

9. A method according to-any one of claims 1 to 8, including defining the image stream
from which candidate images are displayed; including a reference image at the beginning of

the image stream.

10. A method as claimed in claim 9, wherein the step of displaying the candidate images
further comprises the step of displaying the time lapse of each candidate image with respect

to the reference image.

11. A method as claimed in any of ¢claims 2 to 10, wherein the candidate images are

stationary.

12. A method as claimed in any one of claims 1 to 11, wherein, on gach successive

iteration, the time interval reduces according to a geometric progression.

13. A method asclaimed in any one of claims | to 12, wherein the time lapse between

candidate images is adjustable.

4. Amethod as claimed in claim 13, wherein the time lapse between candidate images
can be adjusted using a key or keys on the controller, or using selectable regions on a touch-

sensitive screen.

5. A method as claimed in any of claims 1 to 14, wherein each step of displaying

candidate images includes displaying the reference image as one of the candidate nmages.

16. A method as claimed in any of claims | to 15, wherein the reference image precedes

one or more of the candidate images in the image stream.

225557685, 1
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17. A method as.claimed in anyone of claims 1 to 16, wherein the starting image is

displaved once a predetermined number of iterations have been executed.

18. A method as claimed in anyone of claims | to 17, further comprising the step of

counting the number of iterations that are executed by the method.

19. A method as claimed in any one of claims | to 18, further comprising displaying the

image stream starting from the selected starting image.

20. A method as claimed inany one of ¢claims 1 to 19, including analysing the time lapse
between candidate images or the duration of the image stream and increasing or decreasing

the number of iterations executed by the method accordingly.

21. A method for use in a processor of selecting a starting image at which to start

displaying an image stream, the method comprising the steps of:

(1) receiving an image stream from a data source;

(2) torwarding the image stream to a display;

(3) receiving a signal indicative of the selection of a reference image;

(4) displaying a plurality of candidate images from within a part of the image stream for

selection by a user of the closest candidate image; and

(5) displaying a plurality of candidate images from within a time range of the image stream
close to the candidate image selected by the user in response to step (4) for selection by a user

of the closest candidate image;

wherein the candidate images are displayed in chronological order each spaced apart

by a time interval, the time interval being reduced for each successive iteration;

the method further comprising the step of displaying the starting image in response to

the selection of a candidate image in the last of the iterative steps,

the method comprising a scrolling mode in which, if the starting image lies in the
image stream at an earlier time than the first candidate image that is displayed, or at a later

time than the last candidate image that is displayed, the candidate images that are displayed in

225557651
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any of the iterative steps-are replaced by candidate images in an adjacent part of the image

stream to effect scrolling,

22. A computer readable memory storing instructions such that when executed by a
computer it controls the computer to pérform the method of any one of claims 1 to 20.
23.  Acomputer readable storage medium containing instructions such that when executed

by a computer it controls the computer to perform the steps of claim 21.

24, A system for supplving a stream of images, comprising:

(1) a processor arranged to receive a stream of images from an image source and to generate
a video output to a display device; and

(2) a user controller arranged to operate the processor to initiate a search mode to find a
starting image at which to start displaying the image stream, wherein the processor is

arranged to carry out the Hterative steps of

(a) displaving a plurality of candidate images from within a part of the image stream for

selection by a user of the closest candidate image; and

(b) subsequently repeating step (a) from within a time range of the image stream close to the

previously selected candidate image,

wherein the candidate images are displayed in chronological order each spaced apart by a
time interval, the time interval being reduced for each successive iteration, the processor
being further arranged to display the starting image in response to the selection of a candidate
image in the last'of the iterative steps; the processor being arranged with a scrolling mode in
which, if the starting image lies in the image stream at an earlier time than the first candidate
image that is displayed, or at a later time than the last candidate image that is displayed, the
candidate images that are displaved in any of the iterative steps are replaced by candidate

images in an adjacent part of the image stream to effect scrolling.

25. A system as claimed in claim 24, wherein the processor is further arranged in use to

reduce a range of the image stream searched in each successive iteration,

26. A system as claimed in claim 25, wherein in each iteration the controller is arranged

in use 1o select one of the candidate images displayed on the display as a reference image.
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27.

A system as claimed in claim 26, wherein the system is arranged to start running the
image stream from a candidate image in response 10 a hard selection of that candidate image.

28. A systemasclaimed in claim 27, wherein the system is arranged such that the hard
selection is achieved by holding a key of the controller for a relatively long duration.

29. A system as claimed in claim 27, wherein the system is arranged such that the hard

selection is achieved by pressing a key of the controller twice in a short period of time.

30. A system as claimed in claim 24, 235 or 26, including a touch-sensitive screen

arranged to display the candidate images for selection.

31. A sysiemas claimed in any of ¢laims 25 to 30, wherein the reference image precedes

one or more of the candidate images in the image stream.
A system as claimed in any of claims 23 to 31, -wherein the processor is arranged to

32

»

cause the display to display the time lapse for cach candidate image with respect to the initial
reference.

33. A system according to any one of claims 24 to 32, wherein the processor is arranged
to allow the time lapse between candidate images to be adjusted.

34, A system according to claim 33, wherein the controiler includes one or more keys

arranged to be operated by a user to adjust the time lapse between candidate images.

35. A systemas claimed in any of claims 235 to 34, wherein the controller has at least two

keys configured in the same arrangement as the candidate images displayed on the display,

each candidate image corresponding to a key.
36. A system as claimed in any one of claims 25 to 35, wherein the reference image is
reselected a predetermined number of times.

37. A system according to any one of claims 24 10 36, wherein the processor is arranged
to analyse the time lapse between candidate images or the duration of the image stream, and

to increase or decrease the number of iterations executed by the method accordingly.
38. A system as claimed in any of claims 24 to 37, wherein the processor is arranged to
control the display means to display the image stream starting from the starting image.
22555765.1 - |
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39. A system asclaimed in any of claims 24 to 37, wherein the system further comprises
a memory cache, the memory cache being controllable by the processor and being arranged

to download a patt of the image stream locally to the processor.

40. A system as claimed in any of claims 24 to 39, wherein a personal video recorder

inciudes the processor, the personal video recorder having a memory.

22855768.1
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