I*I Innovation, Sciences et Innovation, Science and CA 2932893 C 2022/11/29

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 932 893
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2014/12/04 (51) CLInt./Int.Cl. HO4N 21/4371(2011.01)
(87) Date publication PCT/PCT Publication Date: 2015/06/11 (72) Inventeurs/Inventors:
o . PARK, JOONYOUNG, US;
(45) Date de délivrance/lssue Date: 2022/11/29 PARK. JIHYUN, KR:
(85) Entrée phase nationale/National Entry: 2016/06/06 MEHTA, SAMIR, US
(86) N° demande PCT/PCT Application No.: US 2014/068565 | (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2015/085067 OPENTV, INC., US
(30) Priorité/Priority: 2013/12/06 (US14/099,805) (74) Agent: RIDOUT & MAYBEE LLP

(54) Titre : TECHNIQUES D'INTERFACE UTILISATEUR DESTINEES AU CHANGEMENT DE CHAINES DE TELEVISION
(54) Title: USER INTERFACE TECHNIQUES FOR TELEVISION CHANNEL CHANGES

/" 1500

display a first program in a first window at a first position 1502
on the display
| receive a first channel change command L_S_ 1504

change a first visual characteristic of the first window, 1§ 1506
thereby exposing a portion of a background layer of the
display

v

display at least a portion of & sccond program in the
exposed portion of the display in a second window

¥

automatically scroll the first window and the second | ¢~ 2510
window across the display in the vertical direction

Y

change a second visual charaeteristic of the sccond
window such that the sccond window oceupics the display, | §~ 1512
with the first window disappearing from the display

| 5 2508

(57) Abrégé/Abstract:

An improved user premises device enhances the channel change experience. In response to a channel-up or a channel-down
command, a currently displayed program is re-sized to fit within a smaller program window. In the display area that is exposed due
to the re-sizing of the currently displayed program, additional content such as an advertisement or channel change progress
information is displayed. Additional program windows that render snapshots of content from one or more program up and one or
more program down may be displayed in windows that are organized in a vertical alignment with the program window of the
currently displayed program. The program windows are animated or scrolled in a direction to bring the program window of the user-
desired next program in place of the program window of the currently displayed programmed. The program window of the next
program is then resized to occupy the entire display.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 2015/08506'7 A 1[I I 0000 00O 0O

(43) International Publication Date

CA 02932893 2016-06-06

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/085067 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

74

11 June 2015 (11.06.2015) WIPOIPCT
International Patent Classification: (81)
GO6F 3/00 (2006.01)

International Application Number:
PCT/US2014/068565

International Filing Date:
4 December 2014 (04.12.2014)

Filing Language: English
Publication Language: English
Priority Data:

14/099,805 6 December 2013 (06.12.2013) US

Applicant: OPENTYV, INC. [US/US]; 275 Sacramento
Street, San Francisco, California 94111 (US).

Inventors; and

Applicants : PARK, Joonyoung [KR/US]; 950 N San
Antonio Road, Unit 18D, Los Altos, California 94022
(US). PARK, Jihyun [KR/KR]; Hyundai Apt 213-306,
Dongchun-dong, Yeonsu-gu, Incheon, Incheon 406-130
(KR). MEHTA, Samir [US/US]; 861 Covington Road,
Los Altos, California 94024 (US).

Agent: FISH, Jamieson W.; Haukaas Fish PLLC, 1635
Hennepin Ave., Suite 300, Minneapolis, Minnesota 55403

(US).

(84)

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

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: USER INTERFACE TECHNIQUES FOR TELEVISION CHANNEL CHANGES

(57) Abstract: An improved user premises
device enhances the channel change experience.
In response to a channel-up or a channel-down
command, a currently displayed program is re-
sized to fit within a smaller program window. In
the display area that is exposed due to the re-siz-
ing of the currently displayed program, addi-
tional content such as an advertisement or chan-
nel change progress information is displayed.
Additional program windows that render snap-
shots of content from one or more program up
and one or more program down may be dis-
played in windows that are organized in a ver-
tical alignment with the program window of the
currently displayed program. The program win-
dows are animated or scrolled in a direction to
bring the program window of the user-desired
next program in place of the program window of
the currently displayed programmed. The pro-
gram window of the next program is then res-
ized to occupy the entire display.



CA 02932893 2016-06-06

WO 2015/085067 PCT/US2014/068565
USER INTERFACE TECHNIQUES FOR TELEVISION CHANNEL CHANGES

BACKGROUND
[0001] This patent document relates to presentation of digital video programs and, in one aspect, to
user experience during changing program channels.
[0002] Digital video delivery systems offer improved video quality over conventional analog video
delivery systems and other benefits. User experience in changing program or television channels is an
important aspect of the quality parameters in digital video delivery systems. However, channel change
times in certain existing digital video delivery systems tend to be slower than channel change times in
analog delivery systems.

SUMMARY

[0003] Techniques for controlling on-screen display of content during a channel change are
disclosed. In some embodiments, prior to a user-initiated channel change, a current program may be
displayed on the entire display area. Upon receiving a channel change request, the display size of the
current program is reduced to make room for displaying content from the next program. In some
embodiments, display windows for the current program and the next program are arranged in a vertical
alignment. The aligned windows may be non-overlapping and may be animated (e.g., scrolled) in a
vertical direction to provide a visual feedback to the user that processing of a channel change is currently
underway. Once the window for the next program reaches a pre-designated location, such as the position
previously occupied by the current program window, the next program window is rescaled to occupy the
entire display screen area. In some embodiments, during the scrolling operation, other visual
information, e.g., animated graphics or advertisements, are displayed on screen area not occupied by the
current program or the next program.

[0004] In one aspect, a method of visually presenting channel changes on a display is disclosed. The
method includes displaying a first program in a first window at a first position on the display, receiving a
first channel change command, changing, in response to the first channel change command, a first visual
characteristic of the first window, thereby exposing a portion of a background layer of the display,
displaying at least a portion of a second program in the exposed portion of the display in a second
window that is positioned in a vertical direction with respect to the first window, automatically scrolling
the first window and the second window across the display in the vertical direction, such that the first
window begins to move out of the display while the second window begins to move in a direction of the
first position and changing, after the second window is at the first position on the display, a second visual
characteristic of the second window such that the second window occupies the display, with the first
window disappearing from the display.

[0005] In another aspect, an apparatus for providing visually continuous channel changes on a
display having a display area is disclosed. The apparatus includes a display module that displays a
current program on substantially all of the display area, a command reception module that receives a

command for viewing a next program, a first rescaler module that rescales, in response to the command,
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in a visually continuous manner, the current program to fit within a first window in the display occupying
an original position on the display, a presentation module that presents, at least a part of the next
program, in a second window that is positioned in a second portion of the display that is non-overlapping
with the first portion, a window transition module that transitions out, in a visually continuous manner,
the first window from the display area while transitioning in the second window to the original position
previously occupied by the first window, and a second rescaler module that expands the second window,
after the second window is at the original position, to occupy substantially all of the display area.

[0006] In yet another aspect, a disclosed method for controlling a display to provide an enhanced
channel change experience includes displaying a first channel, receiving a first command to view a
second channel, initiating a channel change from the first channel to the second channel , in which the
channel change includes reducing a display size of the first channel, progressively displaying video from
the second channel as more and more data for the second channel is received, scrolling out the first
channel such that the first channel gradually disappears from the display, correspondingly scrolling the
second channel to take an on-screen position of the first channel, and expanding the second channel to a
full size after sufficient data for the second channel is available, receiving, amid the channel change and
prior to the expanding the second channel to the full size, a second command to view a third channel, and
in response to the second command and progressively displaying video from the third channel as more
and more data for the third channel is received, scrolling out the first channel and the second channel
such that the first channel and the second channel gradually disappear from the display, correspondingly
scrolling the third channel to take a position of the first channel, and expanding the third channel to a full
size after sufficient data for the third channel is available.

[0007] In yet another aspect, a disclosed apparatus for displaying multiple video programs
simultaneously includes a first display module to display a first video program in a first program
window, a second display module to display a second video program in a second program window, a
display window management module to control sizes and positions of the first program window and the
second program window such that the second program window is non-overlapping with and positioned
directly adjacent to the first program window, a command module that receives a first command to
change channel from the first program to a second program, a transition module that causes, responsive
to the first command, the first program window and the second program window to transition from an
initial state in which the first program window is completely visible and at a first position on the screen
and a final state in which the first program window is completely invisible and the second program
window is at the first position, a first rescaler module that rescales the first program window from a first
full-screen mode in which the first program window occupies an entire screen display area to a first
window-mode in which the first program window occupies less than the entire screen display area and a
second rescaler module that rescales the second program window from a second window-mode in which
the second program window occupies less than the entire screen display area and a second full-screen

mode in which the second program window occupies the entire screen display area.
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[0008] These, and other aspects and examples of implementations are described below in the

drawings, the description and the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows an example display screen on which a current program is displayed.

[0010] FIG. 2 shows an example display screen on which a current program is rescaled and
displayed.

[0011] FIG. 3 shows an example display screen on which a current program and a next program are
displayed.

[0012] FIG. 4 shows an example display screen on which a current program and a next program are
displayed and scrolled in a vertical direction.

[0013] FIG. 5 shows an example display screen on which a current program and a next program are
displayed and further scrolled in a vertical direction.

[0014] FIG. 6 shows an example display screen on which a current program and a next program are
displayed and further scrolled in a vertical direction such that the second program is in an on-screen
position.

[0015] FIG. 7 shows an example display screen on which the next program is being rescaled to
occupy entire display area.

[0016] FIG. 8 shows an example display screen on which the next program is displayed.

[0017] FIG. 9 shows an example display screen on which the next program is being rescaled to
occupy entire display area when an additional channel change request is received.

[0018] FIG. 10 shows an example display screen on which the next program is rescaled to reduce
area occupied to accommodate program display window for another program.

[0019] FIG. 11 shows an example display screen on which the current program, the next program
and the another program are simultaneously displayed in a vertical, non-overlapping arrangement.

[0020] FIG. 12 shows an example display screen on which the current program, the next program
and the another program are simultaneously displayed and scrolled in a vertical, non-overlapping
arrangement.

[0021] FIG. 13 shows an example display screen on which the current program, the next program
and the another program are simultaneously displayed and scrolled in a vertical, non-overlapping
arrangement.

[0022] FIG. 14 shows an example display screen on which the current program, the next program
and the another program are simultaneously displayed and scrolled in a vertical, non-overlapping

arrangement to bring the desired another program at a position originally occupied by the current

program.
[0023] FIG. 15 shows an example display screen during a second consecutive channel change.
[0024] FIG. 16 shows another example display screen during a second consecutive channel change.
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[0025] FIG. 17 shows an example display screen after a second consecutive channel change is
performed.

[0026] FIG. 18 is a flowchart of an example method for a visual presentation of a channel change.
[0027] FIG. 19 is a block diagram of an example apparatus that presents channel changes in a
visually continuous manner.

[0028] FIG. 20 is a flowchart of an example method for a visual presentation of a channel change in
response to a sequence of multiple channel change commands.

[0029] FIG. 21 is block diagram of an example apparatus that provides a visual presentation of a
channel change in response to a sequence of multiple channel change commands.

[0030] FIG. 22 depicts high level architecture of an example communication network.

[0031] FIG 23 depicts a high-level architecture of an example one-way communication network to
deliver re-sized images of programs (or thumbnail images) to the end user devices. In this example, we
deliver thumbnail images using data carousel in the similar way to deliver program meta-data over the

one-way communication network.

[0032] Like reference symbols in the various drawings indicate like elements.
DETAILED DESCRIPTION
[0033] In some digital program delivery networks, such as certain digital cable networks or direct-to-

home satellite networks, channel changes may be relatively slow and exhibit a noticeable delay, e.g., a
delay from 1.5 seconds to 2 seconds. In some systems, changing channels between high definition
programs take even a longer amount of time, e.g., 2.7 to 4.5 seconds. Certain digital delivery systems
with higher resolution formats, e.g., ultra high definition or 4K formats, may have longer channel change
times than some existing digital delivery systems. Similarly, relatively long channel change times may
be experienced when changing between a broadcast program, a video on demand program, a program
being retrieved from a digital video recorder, and so on.

[0034] During the time between when a channel change request is received and when the desired
new channel is displayed, a user device (e.g., a set-top box or a digital television, or a handheld device
such as a tablet computer) may perform one or more operations such as table parsing, re-tuning a tuner,
filling decoding buffers with video data, and so on. Some digital delivery systems are used to display a
black (or blank) screen with some information about the new channel until sufficient data is received for
the new channel to be able to show all or a part of the video of the next channel.

[0035] Some users find the channel delay times in some of the existing digital delivery systems to be
excessive, thus reducing the quality of the user experience. Further, during the time in which a user
device is updating the display by discontinuing displaying the current program and beginning to display
the next program, the user has very little feedback about what progress is going on in the user device for
the requested channel change. The inventors recognized that the time delay during changing channels,
e.g., the 2 to 4 seconds channel change time in some systems, can be beneficially used to provide

additional or useful information to the users to keep the user visually engaged with the television viewing
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experience, e.g., providing a great opportunity to display advertisements and/or other visual content to a
user. The inventors also observed that, when there is no apparent visual feedback related to a channel
change, users may impatiently press channel-up or channel-down controls at a rate faster than the time it
takes to achieve a channel change. As a result, when a user puts a user device in such a continuous
channel change mode in which the user device attempts to change multiple channels in a sequence, the
display may go blank (or may display broken tiles of video) for 2 to 10 seconds, which may be disruptive
to the user’s television viewing experience.

[0036] The techniques disclosed in the present document can be implemented in various ways that
overcome the above-discussed shortcomings in a user’s television viewing experience and problems
associated with presentation of digital video programs, and, in addition, can be implemented in ways that
improve or enhance the user experience in changing program or TV channels. In various embodiments,
using the disclosed techniques, changing from one program being viewed (whether broadcast television,
or streaming content, or using another delivery mechanism) to another may be implemented.

[0037] In some disclosed embodiments, a user-requested channel change may take approximately the
same amount of time as in other digital systems, but instead of displaying a blank or black screen to the
user during the channel change time, the display may present moving pictures and/or other content of
interest to the user. For example, in some embodiments, a “fortune cookie” type message may be
displayed to the user. In some embodiments, a trivia question may be displayed to the user, and an
answer may be provided during the channel change time or the next time the user changes a channel. In
some embodiments, pre-cached daily comic strips may be displayed to the user during the channel
change time. In various embodiments, the displayed text and graphics may be provided by a television
service provider, a user device manufacturer and may or may not be related to the channel the user is
changing from or changing to. Those and other embodiments use the delay in changing channels to
provide interesting or useful contents.

[0038] Figure 22 depicts an example content network 100. A user device 108 (e.g., a set-top box, a
home gateway device, a digital television, a handheld or mobile device, etc.) may be communicatively
coupled with a content server 104 that servers, unicasts or broadcasts multiple audio/video programs, or
channels, to the user device 108 over a network 106. The content server 104 may receive the
programming from programming inputs 102 from content providers. In various embodiments, the
content server 104 can be implemented as a cable headend, a satellite headend, a personal video recorder
box at a user residence, or a streaming server, etc. In various embodiments, the network 106 may include
one or more networking technologies such as wired (cable, digital subscriber loop or fibre optic lines) or
wireless (802.11, microwave, 3G or 4G networks, WiMAX, satellite, etc.).

[0039] Figure 23 depicts a block diagram representation of an example communication network 2300
to deliver re-sized images of programs (or thumbnail images) to the end user devices 108. The user
device 108 may receive a live feed over a wireless network such as a satellite network. On the network
side, the video content may be received from live feeds or tapes or other media into an ingest encoder.

The encoder may format, encode or process the feeds to produce encoded video data for storage in a
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storage module. The storage module may also receive pre-encoded data using transfer protocols such as
the file transfer protocol. The stored data may be played out to a decoder under the control of a headend
control system such as the broadcast management system (BMS) that may schedule, using a scheduler
module, the playout. The decoded video data may be re-encoded prior to transmission using a second
encoder (non ingest), multiplexed with preview snapshots and provided for uplinking.

[0040] In the example in Figure 23, the “Thumbnail & Program Meta-data Generator” module 2302
generates JPEG images based by capturing MPEG data of the programs and commands the “Streamer”
module 2304 to broadcast the JPEG images by mixing other meta-data of the programs including
entitlement management messages EMMs and entitlement control messages ECMs. Once the user
device 108 receives the JPEG images, the user device 108 stores the JPEG images into a database along
with other program related data and use for presentation on display during channel changes, as described
in the present document. The scheduler may further provide an extensible markup language (XML)
description of stored programs to the module 2302 such that the notion of a “channel number” is
associated with the programs. This notion of channel number may be used to provide previews during
“channel up” or “channel down” operations as described in the present document.

[0041] Some aspects of the disclosed techniques are described using two example channel change
scenarios.

[0042] Example 1

[0043] Figure 1 shows an example of a program viewing display 150 in which a current program 154
is being displayed in a full-screen mode, i.e., the window in which the current program 154 is being
displayed is occupying substantially all of the display area. In the illustrated example, the display 150
may be generally rectangular in shape and may be defined by a bottom edge 156, a top edge 158, a left
edge 160 and a right edge 162, all defined relative to a viewer’s perspective.

[0044] While watching the current program 154, a user may initiate a channel change operation. For
example, the use may press a “channel up” or a ‘“channel down” button on a remote control unit
associated with the user device, or may press a channel change button or on-screen menu on the user
device.

[0045] Figure 2 shows an example of a display status 200 that, in response to the channel change
command, the display 150 is updated such that the current program 154 is now presented in a window
202, which is occupying less than all of the display area. In some embodiments, e.g., when a user device
has sufficient resources (graphics memory, packet filtering, decryption, tuner, etc.), additional windows
204, 206 may present content from one channel up / one channel down by stacking the windows 202, 204
and 206 in a vertical arrangement (i.e., from the top edge of the display 150 to the bottom edge of the
display 150).

[0046] In some embodiments, the content from the previous/next channels that is displayed in the
windows 204, 206 may initially be static, i.e., still pictures and not moving video. These still pictures
may be received by the user device from time to time (e.g., once every 5 to 10 seconds) as thumbnail

graphics for the channel lineup available to the user. In some embodiments, the content from the
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previous/next channels displayed in the windows 204, 206 may be assembled on-they-fly, i.e., based on
data packets received for the respective channels (e.g., initially decoding and presenting all received
intra-coded blocks, followed by predictively coded blocks, and so on).

[0047] The transition from display status depicted in Figure 1 (user watching a first program) to the
display status 200 can be very rapid, e.g., within a single frame refresh time (33 milliseconds for 30
frames per second display or 16.7 milliseconds for a 60 Hz frame rate). In one advantageous aspect, the
rapid transition from Figure 1 to Figure 2 display status may thus provide the user an instantaneous
feedback that the user device has received the channel change command and is working on changing the
channel for the user. The transition of the current program 154 to the window 202 may be performed in a
visually continuous manner, e.g., by elastically shrinking the window from the full-screen mode to the
less-than-full-screen mode.

[0048] In some embodiments, a secondary program, e.g., an advertisement, may be displayed on the
display area 208 that is un-occluded by the windows 202, 204, 206. In some embodiments, the user
device may receive location information about which portion of an advertisement within the picture area
is of a greater importance to the advertiser. This non-occlusion information may be used by the user
device to adjust the on-screen positions of windows 202, 204, 206 such that the important content in the
advertisement is visible to the user. For example, an advertiser may identify a logo, or a sale price
display region as the non-occlusion region. In some embodiments, the user device may use multiple
graphics layers in a graphics memory to produce the final on-screen picture. For example, the
advertisement content 208 may correspond to a background graphics layer while the program windows
202, 204, 206 may correspond to one or more foreground graphics layers. In some embodiments, alpha-
blending may be used, with alpha values between 0 and 1 (inclusive) to produce the composite picture on
the display 150.

[0049] The display status 200 shows a time instant at which the window 202 that shows the current
program 154 is being rescaled (shrunk), but may still larger than the other program windows 204 and
206. In various embodiments, the different display sizes of windows 202 and 204/206, may be over-
lapping or non-overlapping with each other and may display moving videos or static pictures.

[0050] Figure 3 shows an example display status 300 in which the current program window 302 has
been rescaled to its minimum size. In the depicted example, all three windows 302, 204 and 206 have
similar or identical sizes and are in vertical alignment with respect to their left and right edges. The term
“vertical” in this context refers to the arrangement of windows in the direction between the top edge of
the display and the bottom edge of the display from a viewer’s perspective.

[0051] In some embodiment, during the rescaling from Figure 1 to Figure 2 to Figure 3, the video
content displayed in windows 202, 302 may be held static, e.g., freeze a last program picture frame that
was being displayed before the channel change was initiated. In other embodiments, the content within
windows 202, 302 may be active, or correspond to video (e.g., moving pictures) content.

[0052] In some embodiments, the display status 300 may arrange the program windows 302, 204 and

206 to be non-overlapping and having window separation areas that may display icons 304, 306
7
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indicative of relationships between displayed program windows (e.g., an up-arrow 304 indicating a
channel-up direction and a down-arrow 306 indicating a channel-down direction).

[0053] In some embodiments, the display 150 may include a visual cue that the position of the
program window 302 is a “seed position” to which a window fits to at the end of the rescaling process
and immediately prior to the scrolling process or vice-a-versa.

[0054] Figure 4 shows an example of an intermediary display status 400 while program windows
402, 404 and 406 have been animated to move in the vertical direction (from/to top edge and bottom
edge of the display 150). For example, compared to windows 206 and 208, the window 406 has almost
been scrolled out of the active picture area from the top picture edge 158, while window 404 occupies a
greater portion of the display compared to window 204.

[0055] Figure 5 shows an example of another intermediary display status 500. The current program
window 502 is only partially visible in the display area 150 because some portion of the window has
gone beyond the top edge of the display 150. The window 504 that is depicting the next program has
grown bigger as it appears to emerge from the lower edge of the display in an upward direction.

[0056] Figure 6 shows an example of a display status 600 in which the window 604 for the next
channel has moved into a position previously occupied the current program window 302 (see Figure 3).
[0057] Figure 7 shows an example of a display status 700 in which the window 704 for the new
program is being rescaled to expand to eventually occupy the entire display. The windows displaying the
current program 702 (which is now the previously watched program) and another program 706 may
optionally be present. Further, the advertisement 152 may still be partially visible.

[0058] Figure 8 shows an example of a display status 800 where a channel change is complete, and
the next program is being displayed in a window 802 that occupies the entirety of the display area.

[0059] In some embodiments, the transitioning from a current program to a next program, as
described with respect to Figure 1 to Figure 8 above may take place over about the same amount of
channel change time used in current techniques (e.g., 1.5 to 2 second for a standard definition television
program). In one aspect, the presently disclosed techniques can provide an instantaneous visual feedback
to a user that the channel change command has been received and a channel change is underway. For
example, the transition from Figure 1 display (full screen) to Figure 2 display (rescaling of the current
program) can be almost instantaneous ( < 15 to 60 milliseconds).

[0060] In another aspect, the presently disclosed techniques can be implemented in ways that allow
simultaneous viewing of the current program and the next program, with the visual information
associated with the next program being built as more and more data packets of the next program become
available. Further, an advertisement or relevant secondary program may also be displayed to a user
during the channel change time. In one variant, the visual information for the next program may be sent
using another mechanism such as encoded pictures that are sent out-of-band with the program content,
e.g., in the form of compressed graphics thumbnails of a smaller resolution.

[0061] In another aspect, the presently disclosed techniques can be implemented to scroll the channel

lineup (current program, next program and another channel(s) above or below these two programs) in a
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manner that is intuitive for a user. For example, the filmstrip formed by windows 204, 302, 206 (see
Figure 3) may be scrolled up or down depending on whether the user has issued a “channel up” command
or a “channel down” command. The vertical movement of the program windows may also be made user-
configurable so that a user can select a mode of operation of channel changes (e.g., whether to move the
windows upwards or downward for a channel-up command and similarly for a channel-down command).
[0062] Example 2
[0063] With reference to Figure 8, Figure 9, Figure 10, Figure, 11, Figure 12, Figure 13, Figure 14,
Figure 15, Figure 16 and Figure 17, an example embodiment is disclosed in which a user issues multiple
channel change commands before a first channel change is completed.

[0064] Figure 8, as previously described, depicts display status 800 where a channel change has been
completed. Assume that the user selects “channel down” button once.

[0065] Figure 9 shows an intermediate display status 900 in which the window 902 is being resized
to a smaller area, with a secondary program or advertisement visible in the remaining area on the display
150.

[0066] At the display status 1000 shown in Figure 10, the consumer issues another “‘channel down”
command. Thus, the user has selected the “channel down” button twice indicating that he would like to
change channel to the next channel down. In Figure 10, the current program is displayed in window
1002, with one program above and one program below being partially displayed in windows 1006 and
1004 respectively.

[0067] Figure 11 shows an example of a display status 1100 where, in response to the second channel
change command, program windows 1102 (current program), 1104 (program that the user now wants to
see) and 1106 (program that was seen previously) are rescaled to fit entirely within the display 150.
[0068] Figure 12 shows an example of a display status 1200 in which picture windows 1202, 1204,
1206, 1208 and 1210 are (either completely, or partially) visible in the display 150. These rescaled
windows may be animated, or vertically scrolled to bring the user-desired program channel to a pre-
designated location on the display 150. Once the program window for the next program that the user
wants to see is at the pre-designated position, the program window 1204 can then be rescaled to occupy
the entire display area.

[0069] Figure 13 shows intermediary pictures while all the pictures animate downward to the next
channel down, as depicted by windows 1302, 1304, 1306, 1308, 1310 and 1312 at vertically displayed
positions with respect to corresponding windows 1202, 1204, 1206, 1208 and 1210 respectively.

[0070] Figure 13 further shows an example of a display status 1300 in which all the pictures
windows animate downward to the next channel down, as depicted by windows 1302, 1304, 1306, 1308,
1310 and 1312 at vertically displayed positions with respect to corresponding windows 1202, 1204,
1206, 1208 and 1210 respectively.

[0071] Figure 14 shows an example of a display status 1400 in which all the pictures windows
animate downward to the next channel down, compared to display status 1300, as depicted by windows

1402, 1404, 1408, 1412 and 1414 at vertically displayed positions with respect to corresponding
9

Attorney Docket No.: 103.013WO1



CA 02932893 2016-06-06

WO 2015/085067 PCT/US2014/068565
windows 1302, 1304, 1308 and 1312 respectively (window 1414 corresponds to a program not
previously shown in Figure 12 or Figure 13).

[0072] Figure 15 shows an example of a display status 1500 where the program window 1507, which
corresponds to the program that the user wants to watch, is at the pre-determined position from which the
program window 1507 can be scaled up to occupy the entire screen area.

[0073] Figure 16 shows an example of a display status 1600 in which the program window 1607
(corresponding to 1507) is being increased in size to scale up to the entire display screen area.

[0074] Figure 17 shows an example of a display status 1700 in which channel change down to the
next channel (2 channels down) is completed and the user-desired program is displayed in the entire
display screen.

[0075] In some embodiments, all the transition described with respect to Figure 8 to Figure 17 may
be completed normal channel change time for two (2) channels down (e.g., 1.5 to 3 seconds).

[0076] In some embodiments, the secondary program 152, displayed on the display 150 as a
background to the program windows, may be adaptive based on consumer habits with respect to channel
changes.

[0077] In some embodiments, the display may comprise multiple layers that are blended together.
For example, each program window (e.g., five program windows displayed in 1300) may comprise a
separate graphics layer, with one additional graphics layer for the background advertisement. In
addition, pop-in and pop-out linear icons or live content tiles may be displayed on another graphics layer
to the user.

[0078] In some embodiments, a graphic layer may depict visual display widget that provides a
channel change progress feedback to a user. For example, in some embodiments, a time bar may be
displayed, that is progressively filled in to indicate a percent or an amount of progress made in changing
a channel. In some embodiments, the progress bar may have visible markers or milestones and the
progress bar may be filled in up to the marker upon completion of the corresponding task (e.g., “program
tables parsed” “channel acquired” “video decrypted” “buffer filled” etc.) In some embodiments, textual
messages may be displayed to the user reporting progress in channel change operations.

[0079] It will be appreciated that the disclosed techniques for displaying channel changes to a user
can be implemented to operate without slowing down the channel change time experienced by the user.
In other words, all the UI changes from a full screen display of one channel to a full screen display of
another channel can be finished within the normal channel change time.

[0080] In some embodiments, a display may be rectangular (e.g., conventional 16:9 or 4:3 formats).
In some embodiments, a display may be rectangular and may be in a portrait mode orientation. In some
examples, a display may include at least one curvilinear edge, e.g., a circular or an oval display. In some
examples, the display may be a flexible display that can be bent in a horizontal and/or vertical direction.
[0081] In various embodiments, different shapes and sizes of display 150 may be used. For example,
in some embodiments, a display may be generally circular in shape and the first window may transition

out of the display in a linear translation in the vertical (upward or downward) direction. In some
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embodiments, the first window may transition generally from the center of the display in an outwardly
spiraling manner. Furthermore, while this document discloses techniques in which windows are
animated in a vertical direction, other embodiments in which windows are animated in the horizontal or
diagonal directions are possible also. In various embodiments, the advertisements may include still or
moving picture advertisements or additional content elements such as graphics, system information,
messages (e.g., weather, horoscope, etc.), and so on.

[0082] Figure 18 is a flowchart depiction of an example method 1500 for visually presenting channel
changes on a display.

[0083] At 1502, the method 1500 displays a first program in a first window at a first position on the
display. For example, as depicted in Figure 1, the first window may occupy the entire screen area and the
first position may simply overlap with the display area.

[0084] At 1504, the method 1500 receives a first channel change command. The channel change
command may be a command to go up by one channel or go down by one channel.

[0085] At 1506, the method 1500 changes, in response to the first channel change command, a first
visual characteristic of the first window, thereby exposing a portion of a background layer of the display.
In some embodiments, the first visual characteristic may, e.g., by the size of the display window and/or
the alpha value weight applied to the window during blending of various graphics layers. In some
embodiments, the visual characteristic may be changed by cropping the display of the first program to
only display the portion that fits within the first window. In some embodiments, the first visual
characteristic is changed by re-scaling the picture. That is, the user may still be able to see the entire
frame of video, but at a reduced resolution to fit within a smaller window.

[0086] In some embodiments, the method 1500 may provide a visual cue to identify the first position
on the display. For example, as previously disclosed, a seed position may be identified using a semi-
transparent outline, or using an alignment arrow.

[0087] At 1508, the method 1500 displays at least a portion of a second program in the exposed
portion of the display in a second window that is positioned in a vertical direction with respect to the first
window. As previously disclosed, in some embodiments, the vertical direction scrolling may move the
window towards the top edge (and away from the bottom edge) or towards the bottom edge (and away
from top edge) of the display.

[0088] In some embodiments, when the user command is a “channel-up” command, the first and the
second windows are moved in the downward direction. This enables replacement of the first program
window by the next program window above it (i.e., window towards the top edge).

[0089] In some embodiments, the first channel change command includes a channel-down command
and the automatic scrolling moves the first window and the second window in a vertically downward
direction. In some embodiments, a user is given control of specifying which way the user would like to

see window movement to happen for channel up and channel down commands.
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[0090] At 1510, the method 1500 automatically scrolls the first window and the second window
across the display in the vertical direction, such that the first window begins to move out of the display
while the second window begins to move in a direction of the first position.

[0091] In some embodiments, the method 1500 displays an additional content element (e.g., an
advertisement or another informational text or graphics) on the background layer such that at least a
portion of the advertisement that is non-overlapping with the first window and the second window is
visible. The method 1500 may start the advertisement display as soon as the first display characteristic is
changed or may start the advertisement display during the scrolling operation.

[0092] At 1512, the method 1500, changes, after the second window is at the first position on the
display, a second visual characteristic of the second window such that the second window occupies the
display, with the first window disappearing from the display. The second visual characteristic may
comprise cropping the program, re-scaling the program and so on.

[0093] Figure 19 is an example of a block diagram representation of an apparatus 1600 for providing
visually continuous channel changes on a display.

[0094] The module 1602 (e.g., a display module) displays a current program on substantially all area

of the display.

[0095] The module 1604 (e.g., a command reception module) receives a command for viewing a next
program.

[0096] The module 1606 (e.g., a first rescaler module) rescales, in response to the command, in a

visually continuous manner, the current program to fit within a first window in the display occupying an
original position on the display.

[0097] The module 1608 (e.g., a presentation module) presents, at least a part of the next program, in
a second window that is positioned in a second portion of the display that is non-overlapping with the
first portion.

[0098] The module 1610 (e.g., a window transition module) transitions out, in a visually continuous
manner, the first window from the display while transitioning in the second window to the original
position previously occupied by the first window.

[0099] The module 1612 (e.g., a second rescaler module) expands the second window, after the
second window is at the original position, to occupy substantially all area of the display.

[0100] In some embodiments, the apparatus 1600 further includes a secondary program display
module that displays a secondary program on the display such that the secondary program is visible in an
area of display not occupied by the first window and the second window. In some embodiments, the
apparatus 1600 includes an ad analysis module that determines a key portion of the secondary program,
and a window positioning module that positions, based on the key portion of the secondary program, a
position for the first window in the display. The ad analysis module may use techniques such as pattern
recognition to extract visual information in advertisements or may be provided with un-occlusion
information associated with advertisements. In some embodiments, the apparatus 1600 includes an ad

selection module that selects the secondary program based on at least one of the current program and the
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next program (e.g., if a user was watching a sports program, then display an ad relevant to sports, as
indicated by keywords associated with the ad).

[0101] In some embodiments, the input programs may be received as an MPEG (moving pictures
expert group) transport stream in MPEG-2 or H.264 or H.265 format. Video encoded using these
formats may be encoded as intra blocks that includes all content information for decoding or as inter
coded blocks that are encodes as a difference from another picture block. In such embodiments, the
apparatus 1600 may include a program decoder module that receives, during the period of time,
additional video data for the next program, decodes the additional video data and makes the decoded
additional video data available to the presentation module, such that the presentation module refreshes
the second window to render the decoded additional video data upon availability thereof.

[0102] In a multi-channel content delivery system, the term “channel” often has a contextual
meaning. For example, at the physical layer, a “channel” may refer to a frequency band (e.g., a 6 MHz
frequency band in coaxial cable transmissions in the United States). At the application layer, the term
“channel” may simply refer to an audio/video program (or an audio-only program). In analog
transmission systems, one physical layer channel often mapped to one application layer channel (or
program). In digital video delivery, when a user presses a “channel up” button, to fulfill this command,
the user device may or may not have to change a physical radio frequency (RF) on which the user device
can receive the corresponding content. In digital cable or satellite delivery systems, a physical channel
often carries content for 10 to 12 video programs (application layer “channels”) and some user
commands to go up by a channel can be met without having to make any changes to the RF frequency of
reception. In Internet Protocol (IP) based program delivery systems, all programs may be received on the

LR N3

same RF (physical layer) channel, and a “channel up” “channel down” command may be fulfilled by
simply using a different filtering criteria for received packets.

[0103] Figure 20 is an example of a flowchart representation of a method 1700 for controlling a
display to provide an enhanced (e.g., visually seamless) channel change experience.

[0104] At 1702, the method 1700 displays a first (application layer) channel (e.g., Figure 1). At
1704, the method 1700 receives a first command to view a second channel.

[0105] At 1706, the method 1700 initiates a channel change from the first channel to the second
channel, in which the channel change includes reducing a display size of the first channel, progressively
displaying video from the second channel as more and more data for the second channel is received,
scrolling out the first channel such that the first channel gradually disappears from the display,
correspondingly scrolling the second channel to take an on-screen position of the first channel, and
expanding the second channel to a full size after sufficient data for the second channel is available.

[0106] At 1708, the method 1700 receives, amid the channel change and prior to the expanding the
second channel to the full size, a second command to view a third channel, and in response to the second
command.

[0107] At 1710, the method 1700 progressively displays video from the third channel as more and

more data for the third channel is received, scrolling out the first channel and the second channel such
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that the first channel and the second channel gradually disappear from the display, correspondingly
scrolling the third channel to take a position of the first channel, and expanding the third channel to a full
size after sufficient data for the third channel is available.
[0108] As previously disclosed with respect to Figure 8 to Figure 17, in some embodiments, the
method 1700 may display at least a portion of video from the first channel and the second channel while
progressively displaying video from the third channel (e.g., Figure 12, Figure 13, Figure 14, etc.). In
some embodiments, the method 1700 may tune, in response to receiving the first command to view the
second channel, a radio frequency tuner to a different frequency. The turning may be performed when
the method 1700 determines that the user-requested next channel is not available on the same physical
layer channel but is available on another carrier.
[0109] In embodiments that use both intra- and inter- coded video, the method 1700 may
progressively display video from the second channel by initially decoding and displaying intra coded
blocks of the video from the second channel, and further decoding and displaying inter coded blocks of
the video from the second channel upon availability of reference blocks for the inter code blocks.
[0110] In some embodiments, the method 1700 may reduce sizes of the first window and the second
window to make content for multiple video programs visible to the use, thereby providing an easy
preview of programming available on other channels. For example, display status 1200, 1300 and 1400
each show 5 different windows in which 5 consecutive programs are concurrently displayed to the user.
[0111] Figure 21 is an example of a block diagram representation of an apparatus 1800 for displaying
multiple video programs simultaneously.
[0112] The module 1802 (e.g., a first display module) displays a first video program in a first
program window.
[0113] The module 1804 (e.g., a second display module) displays a second video program in a
second program window.
[0114] The module 1806 (e.g., a display window management module) controls sizes and positions
of the first program window and the second program window such that the second program window is
non-overlapping with and positioned directly above or below the first program window. In this context,
the terms “above” and “below” refer to arrangement of the program windows (e.g., windows 1202, 1204,
1206, 1208) on the display screen and tiled in a vertical direction toward or away from the top edge 158
of the display 150.
[0115] The module 1808 (e.g., a command module) receives a first command to change channel from
the first program to a second program.
[0116] The module 1810 (e.g., a transition module) causes, responsive to the first command, the first
program window and the second program window to transition from an initial state in which the first
program window is completely visible and at a first position on the screen and a final state in which the

first program window is completely invisible and the second program window is at the first position.
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[0117] The module 1812 (e.g., a first rescaler module) rescales the first program window from a first
full-screen mode in which the first program window occupies an entire screen display area to a first
window-mode in which the first program window occupies less than the entire screen display area.

[0118] The module 1814 (e.g., a second rescaler module) rescales the second program window from
a second window-mode in which the second program window occupies less than the entire screen display
area and a second full-screen mode in which the second program window occupies the entire screen
display area.

[0119] In some embodiments, the apparatus 1800 includes a secondary program display module that
displays a secondary program to be visible in an area of display not occupied by the first program
window and the second program window.

[0120] In some embodiments, the transition module controls transition from the initial state to the
final state in an amount of time during which image information for an entire picture of the second
program is received.

[0121] In some embodiments, the transition module controls the transition from the initial state to the
final state by scrolling the first program window and the second program window in a vertical direction
such that any portion of the first program window and the second program window that falls outside the
screen is not displayed.

[0122] It will be appreciated that the disclosed techniques can be used to visually engage a user by
presenting animated program windows and/or advertisements and/or other animation during a channel
change, thereby improving a user’s experience during channel change times.

[0123] It will further be appreciated that the disclosed technique provide additional opportunities to
content providers, network operators and device makers, do generate advertisement revenue by using the
additional time resources (channel change time) and screen real estate (display area that is not occluded
by program windows) to display advertisements to a user.

[0124] The disclosed and other embodiments, the functional operations and modules described in this
document can be implemented in digital electronic circuitry, or in computer software, firmware, or
hardware, including the structures disclosed in this document and their structural equivalents, or in
combinations of one or more of them. The disclosed and other embodiments can be implemented as one
or more computer program products, i.e., one or more modules of computer program instructions
encoded on a computer readable medium for execution by, or to control the operation of, data processing
apparatus. The computer readable medium can be a machine-readable storage device, a machine-
readable storage substrate, a memory device, a composition of matter effecting a machine-readable
propagated signal, or a combination of one or more them. The term “data processing apparatus”
encompasses all apparatus, devices, and machines for processing data, including by way of example a
programmable processor, a computer, or multiple processors or computers. The apparatus can include, in
addition to hardware, code that creates an execution environment for the computer program in question,
e.g., code that constitutes processor firmware, a protocol stack, a database management system, an

operating system, or a combination of one or more of them. A propagated signal is an artificially
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generated signal, e.g., a machine-generated electrical, optical, or electromagnetic signal, that is generated
to encode information for transmission to suitable receiver apparatus.

[0125] A computer program (also known as a program, software, software application, script, or
code) can be written in any form of programming language, including compiled or interpreted languages,
and it can be deployed in any form, including as a standalone program or as a module, component,
subroutine, or other unit suitable for use in a computing environment. A computer program does not
necessarily correspond to a file in a file system. A program can be stored in a portion of a file that holds
other programs or data (e.g., one or more scripts stored in a markup language document), in a single file
dedicated to the program in question, or in multiple coordinated files (e.g., files that store one or more
modules, sub programs, or portions of code). A computer program can be deployed to be executed on
one computer or on multiple computers that are located at one site or distributed across multiple sites and
interconnected by a communication network.

[0126] The processes and logic flows described in this document can be performed by one or more
programmable processors executing one or more computer programs to perform functions by operating
on input data and generating output. The processes and logic flows can also be performed by, and
apparatus can also be implemented as, special purpose logic circuitry, e.g., an FPGA (field
programmable gate array) or an ASIC (application specific integrated circuit).

[0127] Processors suitable for the execution of a computer program include, by way of example, both
general and special purpose microprocessors, and any one or more processors of any kind of digital
computer. Generally, a processor will receive instructions and data from a read only memory or a
random access memory or both. The essential elements of a computer are a processor for performing
instructions and one or more memory devices for storing instructions and data. Generally, a computer
will also include, or be operatively coupled to receive data from or transfer data to, or both, one or more
mass storage devices for storing data, e.g., magnetic, magneto optical disks, or optical disks. However, a
computer need not have such devices. Computer readable media suitable for storing computer program
instructions and data include all forms of non volatile memory, media and memory devices, including by
way of example semiconductor memory devices, e.g., EPROM, EEPROM, and flash memory devices;
magnetic disks, e.g., internal hard disks or removable disks; magneto optical disks; and CD ROM and
DVD-ROM disks. The processor and the memory can be supplemented by, or incorporated in, special
purpose logic circuitry.

[0128] As a specific example, an example processing code is included below to illustrate one
implementation of the above disclosed processing.

[0129] While this document contains many specifics, these should not be construed as limitations on
the scope of an invention that is claimed or of what may be claimed, but rather as descriptions of features
specific to particular embodiments. Certain features that are described in this document in the context of
separate embodiments can also be implemented in combination in a single embodiment. Conversely,
various features that are described in the context of a single embodiment can also be implemented in

multiple embodiments separately or in any suitable sub-combination. Moreover, although features may
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be described above as acting in certain combinations and even initially claimed as such, one or more
features from a claimed combination can in some cases be excised from the combination, and the claimed
combination may be directed to a sub-combination or a variation of a sub-combination. Similarly, while
operations are depicted in the drawings in a particular order, this should not be understood as requiring
that such operations be performed in the particular order shown or in sequential order, or that all
illustrated operations be performed, to achieve desirable results.

[0130] Only a few examples and implementations are disclosed. Variations, modifications, and
enhancements to the described examples and implementations and other implementations can be made

based on what is disclosed.
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CLAIMS

A method, comprising:
displaying at least a portion of a first video content in a first window at a first position
on a display, wherein the first video content in the first window occupies the full
display;
receiving a first command to view a second video content;
in response to receiving the first command:
reducing the first video content in the first window to expose a portion of a
background layer of the display;
displaying at least a portion of the second video content in a second window at
a second position on the display in at least a portion in the exposed portion of
the display, by:
decoding and displaying intra coded blocks of the second video
content; and
decoding and displaying inter coded blocks of the second video content
upon availability of reference blocks for the inter coded blocks;
expanding the second video content in the second window; and
transitioning the second window such that the second video content in the

second window moves to the first position and occupies the full display.

The method of claim 1, wherein the displaying at least the portion of the second video

of the second content in the second window at the second position is conducted such that the

second window does not overlap the first window.

The method of claim 1, further comprising:
displaying an additional content element ("ACE") on the background layer such that
at least a portion of the ACE that is non-overlapping with the first window and the

second window is visible.

The method of claim 3, wherein the ACE comprises an advertisement.

The method of claim 1, wherein the first command is a channel change command.

18

Date Regue/Date Received 2021-07-19



10

15

20

25

30

6. The method of claim 1, further comprising displaying, during the reducing of the first
video content in the first window and the displaying at least the portion of the second video
content in the exposed portion of the display in the second window channel direction

indications on the background layer.

7. The method of claim 1, wherein the transitioning the second window further
comprises transitioning the second video content in the second window such that the second
window moves to the first position and is expanded to occupy all of the first window when

data is available to fully display the second video content.

8. The method of claim 1, further comprising in response to the first command,
scrolling the first window out of the display, and scrolling the second window from the

second position to the first position.

9. The method of claim 1, further comprising:
receiving a second command prior to expanding the second window; and

replacing the second video content with a third video content.

10. A method, comprising:
displaying a first video content on a display, wherein the first video occupies the full
display;
receiving a first command for viewing a second video content;
in response to the first command:
rescaling the first video content to fit within a first window at a first portion of
the display;
providing at least a part of the second video content in a second window that is
positioned in a second portion of the display that is non-overlapping with the
first portion, by:
decoding and displaying intra coded blocks of the second video content; and
decoding and displaying inter coded blocks of the second video content upon

availability  of reference blocks for the inter coded blocks;
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11.

12.

13.

14.

transitioning the first video content in the first window from the first portion of the
display while transitioning in the second video content in the second window from the
second portion to the first portion of the display; and

expanding the second video content in the second window to occupy the full display.

The method of claim 10, further comprising:
displaying a third video content on the display in a third portion of the display outside
of the first portion and the second portion of the display.

The method of claim 11, further comprising:

determining a key portion of the third video content; and

changing, based on the key portion of the third video content, the first position for the
first window in the display.

The method of claim 11, further comprising:
selecting the third video content based on at least one of the first video content and the

second video content.

The method of claim 10, wherein the transitioning the first video content in the first

window from the display area while transitioning in the second video content in the second

window from the second portion to the first portion of the display comprises shifting the first

window over a period of time.

15.

16.

17.

The method of claim 14, further comprising:

receiving, during the period of time, additional video data for the second video
content;

decoding the additional video data, and

refreshing the second video content in the second window to render the decoded

additional video data upon availability.

The method of claim 12, wherein the first command is a channel change command.

A method for visually presenting channel changes on a display, comprising:
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displaying a first video of a first program in a first window occupying substantially all
of the display at a center position on the display; receiving a first channel change
command;
in response to the first channel change command:
reducing the display area of the first window, thereby exposing a portion of a
background layer of the display;
displaying at least a portion of a second video of a second program in the
exposed portion of the display in a second window that is positioned in a
vertical direction with respect to the first window;
automatically scrolling the first window and the second window across the
display in the vertical direction, such that the first window begins to move out
of the display while the second window begins to move in a direction of the
center position;
after the second window is at the center position on the display, expanding the
display area of the second window such that the second window occupies

substantially all of the display.

18.  The method of claim 17, further comprising: displaying, during the scrolling
operation, an additional content element ("ACE") on the background layer such that at [easta
portion of the ACE that is non-overlapping with the first window and the second window is

visible.

19. The method of claim 18, wherein the ACE comprises an advertisement.

20.  The method of claim 17, wherein the first channel change command includes a
channel-up command and wherein the automatically scrolling in the vertical direction
includes moving the first window and the second window in a vertically downward direction.
21.  The method of claim 17, wherein the first channel change command includes a

channel-down command and wherein the automatically scrolling in the vertical direction

includes moving the first window and the second window in a vertically downward direction.
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22.  The method of claim 17, further comprising: receiving a second channel change
command prior to expanding the display area of the second window; and replacing the second

video of the second program with a third video of a third program.

23.  The method of claim 17, wherein the first video of the first program is held static in

response to the first channel change command.

24.  The method of claim 17, wherein the first video of the first program remains active in

response to the first channel change command.

25. The method of claim 17, further comprising displaying, during the scrolling operation,

arrows indicating channel directions on the background layer.

26. The method of claim 17, wherein the first window and the second window have the

same width during the scrolling operation.

27.  An apparatus for providing visually continuous channel changes on a display having a
display area, comprising a processor and a non-transitory computer-readable medium
implementing:

a display module that displays a first video of a current program on substantially all of
the display area;

a command reception module that receives a command for viewing a second video of
a next program;

a first rescaler module that rescales, in response to the command, in a visually
continuous manner, the first video of the current program to fit within a first window
having a display area that is smaller than substantially all of the display area in the
display occupying an original position on the display;

a presentation module that presents, at least a part of the second video of the next
program, in a second window having a display area that is smaller than substantially
all of the display area that is positioned in a second portion of the display that is non-
overlapping with the first portion;

a window transition module that transitions out, in a visually continuous manner, the
first window from the display area while transitioning in the second window to the
original position previously occupied by the first window; and
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a second rescaler module that expands the second window, after the second window is

at the original position, to occupy substantially all of the display area.

28.  The apparatus of claim 27, further including: a secondary program display module
that displays a secondary program on the display such that the secondary program is visible

in an area of display not occupied by the first window and the second window.

29.  The apparatus of claim 28, further including: an ad analysis module that determines a
key portion of the secondary program; and a window positioning module that positions, based

on the key portion of the secondary program, a position for the first window in the display.

30.  The apparatus of claim 28 further comprising: an ad selection module that selects the

secondary program based on at least one of the current program and the next program.

31.  The apparatus of claim 27, wherein the window transition module transitions out the
first window from a top edge or a bottom edge of the display by linearly shifting the first

window over a period of time.

32. The apparatus of claim 31, further comprising: a program decoder module that
receives, during the period of time, additional video data for the next program, decodes the
additional video data and makes the decoded additional video data available to the
presentation module; and wherein the presentation module refreshes the second window to

render the decoded additional video data upon availability thereof.

33.  The apparatus of claim 27, wherein the first video of the first program is held static in

response to the command.

34.  The apparatus of claim 27, wherein the first video of the first program remains active

in response to the command.

35. A method for controlling a display to provide an enhanced channel change
experience, comprising:

displaying a first channel;

receiving a first command to view a second channel;
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initiating a channel change from the first channel to the second channel, in which the
channel change includes reducing a display size of the first channel, progressively
displaying video from the second channel as more and more data for the second
channel is received, scrolling out the first channel such that the first channel gradually
disappears from the display, correspondingly scrolling the second channel to take an
on-screen position of the first channel, and expanding the second channel to a full size
after sufficient data for the second channel is available;

receiving, amid the channel change and prior to the expanding the second channel to
the full size, a second command to view a third channel, and in response to the second
command; and

progressively displaying video from the third channel as more data for the third
channel is received, scrolling out the first channel and the second channel such that
the first channel and the second channel gradually disappear from the display,
correspondingly scrolling the third channel to take a position of the first channel, and
expanding the third channel to a full size after sufficient data for the third channel is

available.

36.  The method of claim 35, wherein the scrolling is not in a vertical direction.

37.  The method of claim 36, further comprising: displaying at least a portion of video
from the first channel and the second channel while progressively displaying video from the

third channel.

38.  The method of claim 36, further including: tuning, in response to receiving the first

command to view the second channel, a radio frequency tuner to a different frequency.

39.  The method of claim 36, wherein the progressively displaying video from the second
channel includes:
initially decoding and displaying intra coded blocks of the video from the second
channel; and
further decoding and displaying inter coded blocks of the video from the second

channel upon availability of reference blocks for the inter code blocks.
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40.  The method of claim 36, further including: selectively reducing on-screen display
sizes of the first channel and the second channel based on a screen area available for

displaying the third channel.

5 41.  The method of claim 35, wherein the first program is held static during the channel

change.

42.  The method of claim 35, wherein the first program remains active during the channel

change.
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