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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
11 May 2018 (11.05.2018)

(10) International Publication Number

WO 2018/085489 A1l

WIPO I PCT

(51) International Patent Classification:
HO4N 21/236 (2011.01) HO04N 21/235 (2011.01)
HO4N 21/2365 (2011.01) HO04N 21/234 (2011.01)

Road, Thubrahallai, Near Sriram Samuruthi Apt. Kundana-
hallai, Bangalore 560066 (IN).

(74) Agent: PERKINS, Bart A. et al.; 3871 Lakefield Drive,
(21) International Application Number: Suwanee, Georgia 30024 (US).

PCT/US2017/039649 (81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: kind of national protection available): AE, AG, AL, AM,
02 November 2017 (02.11.2017) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(25) Filing Language: Enolish CA,CH,CL,CN,CO,CR,CU, CZ,DE, DJ, DK, DM, DO,
g Language: nels DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(26) Publication Language: English HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
(30) Priority Data KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
tority : MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ
15/341,198 02 November 2016 (02.11.2016) US OM., PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(71) Applicant: ARRIS ENTERPRISES LLC [US/US]; 3871 SC, 8D, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

Lakefield Drive, Suwanee, Georgia 30024 (US). TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors: THEYYANDAVIDA, Harimohan; C-107 (84) Designated States (unless otherwise indicated, for every

Keerthi Riviera, Kaggadaspura 6th Cross, CV Raman Na-
gar, Karnataka, Bangalore 560093 (IN). PONNURAJ,
Parthipan; E-004, Samhita Rainbow Mtb, Vibgyor School

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,

wO 2018/085489 A1 | 0K 000 0 OO

(54) Title: SYSTEM AND METHOD FOR USING A GRAPHICAL USER INTERFACE IN A TELEVISION ENVIRONMENT

FIG 4

400

image 207

Menul-1

fmage 206

Menu2-1

image 210 image 212 fmage 214

Menud.1 Manu3 -2 Menu3 -3

(57) Abstract: A system and method of encoding and transmitting image data for a user intertace of a device using a single transport
stream is provided. The image data is embedded with an identification code and then encoded into a data package. The data package
is transmitted in a transport stream to a device. The device may then decode the data package to obtain the original image data. After
obtaining the image data, the device may select an image of the data package to display based in an identification code.

[Continued on next page]



WO 2018/085489 A1 {10000 N O

EE, ES, FL, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



WO 2018/085489 PCT/US2017/059649

SYSTEM AND METHOD FOR USING A GRAPHICAL USER INTERFACE
IN A TELEVISION ENVIRONMENT

BACKGROUND
[0001] The present invention generally deals with systems and methods for transmitting

graphical user interface (GUI) screens as video frames within a custom video stream.

[0002] For today’s digital media service, set top boxes are used to decode hundreds of
channels, decrypt premium channels, stream online content, and provide upstream

communications for video on demand (VOD).

[0003] The incoming bandwidth of a set top box providing these features is increasingly
strained as more and more content is provided. Each new content stream utilizes more of the
limited incoming bandwidth available. The strain on the incoming bandwidth is also

increased by the large amount of data that needs to be transmitted for high definition content.

[0004] Currently, display menus and programming guides are transmitted from the head-end
to the set top box as multiple video streams. Each screen of the menu is transmitted on a
separate channel to the set top box. When a menu is activated, the set top box tunes to the
channel corresponding to the current menu screen to access the GUI graphics. Once
accessed, the set top box displays the graphics as a GUI screen. If a new menu is selected,
the set top box tunes to the new corresponding channel to access and display the graphics for

the new GUI screen.

[0005] Alternatively, some set top boxes come equipped with an application to display GUIs.
The application displays GUIs based on the graphics it currently has cached. The cached
graphics need to be frequently updated so the application can display current information.
The graphics and information needed by the application are received and updated via a data

stream, which is then processed, cached, and displayed by the application.

[0006] A problem with the head-end providing a GUI to a set top box is that each menu
screen is transmitted on a separate channel. The head-end transmitting each menu screen as a
separate video channel uses a large portion of the already limited amount of bandwidth
available. Therefore the use of enhanced graphics and GUIs is restricted by the available

bandwidth, and this restriction also results in unresponsive and clunky set top box GUIs.
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[0007] Another problem with the head-end providing a GUI to a set top box is that
bandwidth becomes even scarcer with multiple users. Each user added requires a minimum
amount of bandwidth to be serviced, which decreases the amount of bandwidth that is

available to each user.

[0008] Yet another problem with GUIs using an application installed on the set top box is
that a constant data stream is required to keep the menu graphics and information current.
Using a data stream to transmit the menu graphics and information is an inefficient and slow

method, resulting in an unresponsive and clunky set top box GUI.

[0009] Accordingly, for at least the foregoing reasons there exists a need for providing GUI

graphics from a head-end without utilizing a large portion of the available bandwidth.

SUMMARY
[0010] The present invention is drawn to a system and method for transmitting image data for

an entire user interface to a device using a single MPEG transport stream.

[0011] An aspect of the present invention is drawn to a system and method of encoding and
transmitting image data for a user interface of a device using a single transport stream. The
image data is embedded with an identification code and then encoded into a GUI group of
pictures. The GUI group of pictures is transmitted in a transport stream to a device. The
device may then decode the GUI group of pictures to obtain the original image data. After
obtaining the image data, the device may cache the image data to be retrieved and used at a

later time based on the identification code embedded into each image.

[0012] A method of providing a graphical user interface is described that comprises
associating a hierarchy of video images with a respective hierarchy of identification codes;
associating user remote control selections with traversing the hierarchy of identification
codes; receiving a remote control selection, wherein a user’s remote control selection
operates to traverse the hierarchy of identification codes; determining the identification code
selected by the user’s remote control selection; and selecting one video image within said

hierarchy of video images corresponding to said identification code.

[0013] Also described is a method of generating a graphical user interface that comprises
creating a set of video images that comprises the images of a graphical user interface menu;

associating the set of video images with a respective hierarchical structure; associating the

2
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hierarchy of video images with a respective hierarchy of identification codes; encoding the
video images; and embedding an associated identification code into each encoded video
image. A second set of images may also be similarly processed to provide an alternative

graphical user interface operating in the same hierarchical structure.

[0014] A system aspect of this invention is drawn to a video receiver device comprising: a
receiver operable to receive an encoded data package having a set of discrete encoded video
images and a corresponding set of identification codes, each discrete encoded video image
corresponding to an image of a graphical user interface; a decoder operable to decode the
encoded data package to obtain decoded video image data, wherein each decoded video
image is associated with a corresponding identification code; a memory storing user interface
instructions; a controller operable to associate the user interface instructions with said
decoded video image and said associated identification code to generate a graphical user
interface package; a receiver operable to receive user control signals; and wherein said
graphical user interface package enables input of user control signals to control the graphical
user interface based, at least in part, on a user control signal and at least one identification

code.

[0015] A method of supporting a graphical user interface is described that comprises
receiving a transport package having a header and a payload, the payload corresponding to a
data package, the data package having been created based on a set of encoded images, the set
of encoded images corresponding to a set of graphical user interface images and respective
identification codes, unpack a transport package to obtain the data package; decoding the
data package to obtain the set of image data and respective identification codes; storing the
set of image data and identification codes; receiving an instruction from a user; and selecting
one of the menu images based at least in part on upon the user instruction and the

1dentification codes.

BRIEF SUMMARY OF THE DRAWINGS
[0016] The accompanying drawings, which are incorporated in and form a part of the
specification, illustrate an exemplary embodiment of the present invention and, together with

the description, serve to explain the principles of the invention. In the drawings:

[0017] FIG. 1 illustrates a block diagram of a head-end operable to transmit an encoded user

interface to a user, in accordance with aspects of the present invention;
3
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[0018] FIG. 2 illustrates a block diagram of a graphical user interface in accordance with

aspects of the present invention;

[0019] FIG. 3 illustrates the encoding flow for a graphical user interface such as that shown
in FIG. 2;

[0020] FIG. 4 illustrates an example hierarchical block diagram of a user interface such as

that shown in FIG.2; and

[0021] FIG. 5 illustrates the process flow for a user’s interaction with a user interface

implemented in accordance with this invention; and

[0022] FIG. 6 illustrates a block diagram of the headend and set to box system operable to

provide a user interface in accordance with this invention.

DETAILED DESCRIPTION
[0023] Aspects of the present invention are drawn to a system and method for using a single
video stream to transport image data to a set top box to be used in a graphical user interface
without occupying a large amount of bandwidth. In other words, the data for graphics of the
multiple menus of a GUI on a set top box are supplied in a single video stream. In an
example embodiment, these GUI menu image data are provided in a group of pictures of an

MPEG encoded transport stream.

[0024] In accordance with a first aspect of the present invention, an image processor and
encoder are used at the head-end of a content transmitter. When the image processor receives
image data that will be used in a GUI of a set top box, it begins creating video frames using

the image data.

[0025] The video frames are then sent to the encoder which embeds identification codes into
each video frame. Frames are then encoded into an MPEG group of pictures (GoP). The

GoP is then placed in a transport stream to be transmitted to a set top box.

[0026] When the set top box receives the transport stream, it decodes the transport stream to
extract the GoP of interest. After the GoP has been extracted, each frame in the group of
pictures is stored into memory along with the identification codes retrieved from the frame.

When a GUI is activated, a controller can look up identification codes for the required GUI
4
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screen, via a GUI component. After looking up the identification codes, the controller can
retrieve the video frames based on their identification code and extract the image data using
an image processor. Once the original image data is extracted, the controller can create a

GUI screen using the image data and transmit it to a display.

[0027] Example systems in accordance with the present invention will now be described with

reference to FIGs. 1 — 6.

[0028] FIG. 1 illustrates a block diagram 100 of a GUI transport stream being transmitted

from a head-end to a user, in accordance with aspects of the present invention.

[0029] As illustrated in the figure, block diagram 100 includes a head-end 102, a residence
104 and a communication line 114. Residence 104 further contains a set top box 106 and a

display 108. Set top box 106 further contains GUI controller 110.

[0030] Head-end 102 is operable to transmit a plurality of data streams to set top box 106, via
a communication line 114, which may be any known type of wireless or wired
communication line. Head-end 102 is additionally operable to transmit transport stream 112

to set top box 106 via communication line 114.

[0031] Set top box 106 is operable to receive a plurality of data streams as well as transport
stream 112 from head-end 102. Set top box 106 is additionally operable to tune to any one of
plurality of data streams or transport stream 112 based on an input from a user. Set top box
106 is further operable to transmit video data to display 108, via a communication line 116,
which may be any known type of wireless or wired communication line.is further operable to
receive communications from remote control 120, via communication path 118. It is well
known to those skilled in the art that a variety of possible remote control interfaces are

possible, such as infrared, RF4CE, as well as others.
[0032] Display 108 is operable to receive and display data from set top box 106.
[0033] Set top box 106

[0034] GUI controller 110 is operable to provide information for display 108 pertaining to
the plurality of data streams being transmitted to set top box 106 by head-end 102. Those
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skilled in the art will understand that other information may also be included in the GUI

information, such as promotions or other material.
[0035] Transport stream 112 contains data packages to be used by GUI controller 110.

[0036] In operation, head-end 102 transmits a plurality of video streams to set top box 106 of
residence 104, via line 114. Each of the video streams contains data for an individual
program. When a user selects a new program to display, set top box 106 acquires the desired
video stream, for example an MPEG transport stream. Set top box 106 then transmits the data
from the corresponding video stream to display 108, via line 116, e.g., switching video data

streams to enable the user to watch different television programs.

[0037] In addition to transmitting video streams for each available program, head-end 102
also transmits transport stream 112 comprising graphical images and identification codes
required by GUI controller 110. When a user enables a GUI on display 108, set top box 106
tunes to transport stream 112 to obtain the graphical images and data packages codes required
by GUI controller 110. Set top box 106 can then transmit the graphical images from GUI
controller 110 to be displayed on display 108, via line 116.

[0038] While this aspect of the present invention has been presented in terms of an MPEG
transport stream, those skilled in the art will understand that other methods of transporting a
GoP are readily available and are equally as amenable for the implementation of this aspect

of the invention.

[0039] The construction of transport stream 112 and its contents will now be further

described with additional reference to FIGS. 2-3.

[0040] FIG. 2 illustrates a menu package 200 consisting of four data packages, in accordance
with aspects of this invention. FIG. 3 illustrates the construction and encoding of a data

package 200, in accordance with aspects of the present invention.

[0041] The encoding and decoding of a data package will now be discussed with additional
reference to FIG. 3.

[0042] As illustrated in FIG. 2, menu package 200 contains: a plurality of frames — a sample

of which are indicated as an image 202, an image 206, an image 210, an image 212, and an
6
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image 214 within a GoP 220. As further indicated in FIG. 2, the other GoPs have similar
structures, GoP 240, GoP 260, and GoP 280.

[0043] In the field of video compression a video frame is compressed using different
algorithms with different advantages and disadvantages, centered mainly on the amount of
data compression possible. Within the MPEG compression standard, different algorithms are

used to compress video frames to generate different frame types.

[0044] With respect to aspects of the present invention, head-end 102 will receive image data
and compress the image data for transport. For purposes of discussion an example
embodiment using the MPEG compression standard will be described herein. It should be
noted however, that any compression standard that encodes video data into discrete encoded

image packages may be used in accordance with aspects of the present invention.

[0045] In an example MPEG embodiment, each frame in the GOP has an identification code
embedded to identify the frame. The flow of FIG. 3 will be used to illustrate a process for
creating the completed transport stream 112 for a menu package 200. With additional
reference to the menu package structure of FIG. 2, at STEP 301 head-end 102 creates a
collection or set of menu images that comprise a menu hierarchy. The frames might reflect
the menu images consistent with a user accessing a Video On Demand Service, or accessing a

current program listing.

[0046] At STEP 302 the menu images have an identification code associated with each
image that is consistent at least with its placement within the menu hierarchy identified in
step 301. As would be obvious to one skilled in the art, the identification codes may be
completely unique within the menu package, or a frame’s code may depend upon its

placement within a larger structure.

[0047] At STEP 303 the menu images are encoded for transport with their associated
identification codes. Referring to the menu images of FIG. 2, an example embodiment of
headend 102 encodes image 202 as an I-Frame. Next, head-end 102 encodes image 206 as a
B/P-Frame, and image 310 as a P-Frame. Finally, head-end 102 encodes image 214 as an I-
Frame. After encoding the images, head-end 102 will embed an identification code into each

frame so they may be identified later. In this example embodiment, each identification code
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in the group of pictures corresponds to a frame containing an image to be used by menu 400

of FIG. 4.

[0048] At STEP 304, once the identification codes are embedded, head-end 102 creates GUI
GoP 220 based on the group of pictures.

[0049] At STEP 305, the completed GUI GoP 220 is stored for later transmission. As one
skilled in the art would understand, the GoP could also be transmitted immediately without

storage in transport stream 112 to set top box 106 via line 114.

[0050] Each GUI group of pictures created by head-end 102 corresponds to image data for a
GUI menu. For purposes of discussion, in this example embodiment, let GUI GoP 220

correspond to menu block diagram 400 of FIG. 4.

[0051] When set top box 106 receives transport stream 112, it unpackages the stream to
obtain GUI GoP 220. Set top box 106 then decodes GUI GoP 220 to obtain each frame in the
group of pictures. Set top box 106 decodes and caches the frames from each of GUI GoP
240, GUI GoP 260, and GUI GoP 280 as described above.

[0052] FIG. 4 illustrates a menu block diagram 400 of the GUI supported by GUI controller

110, in accordance with aspects of the present invention.

[0053] As illustrated in the figure and referring to the images of FIG. 2, menu block diagram

400 includes an image 202, an image 206, an image 210, an image 212, and an image 214.

[0054] Image 202 is the first menu screen to be displayed when GUI controller 110 of FIG. 1
is enabled corresponding to Menu 1-1. Image 206 is a sub-menu of Menu 1-1 corresponding
to image 202, denoted Menu 2-1. Image 210, image 212, and image 214 are each sub-menus

of image 206, denoted Menus 3-1, 3-2 and 3-3 respectively.

[0055] Referring back to FIG. 1, suppose a user is watching a television program that just
ended and the user would like to watch another program but is unsure of what is available.
Unsure of the programs that are currently available, the user decides to use a GUI to search
for another program, pressing an appropriate button on a remote control 120. When GUI

controller 110 is enabled, set top box 106 tunes to transport stream 112. After tuning to the
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transport stream, set top box 106 begins decoding the transport stream to obtain the graphical

images for GUI controller 110.

[0056] Referring back to FIG. 1, once a user selects a GUI, set top box 106 needs to begin
displaying a menu on display 108. Since the user just enabled the GUI, the first menu screen
to be displayed is Menu 1-1 as communicated by image 202 of FIG. 3. In this example
embodiment, image 202 displays the current programs for each data stream being transmitted

to set top box 106.

[0057] At this time, set top box 106 looks up the identification code that is associated with
menu 202. After finding the identification code, set top box 106 searches its cache to find
frames that have the correct identification code. Set top box 106 finds the frames that were
cached from the GUI GOP 220 of FIG. 2. Once the frames are located, GUI controller 110
in set top box 106 begins processing each frame to obtain the image data from which each
frame was created. GUI controller 110 then uses the image 202 to create Menu 1 - 1 of FIG.

4, which is transmitted to display 108, via line 116.

[0058] In this example embodiment, image 202 shows Menu 1-1, a listing of all television
programs that are currently available. After looking at image 202, a user wants to have more
options, and selects a remote control key (“Down”) directing the STB to display Menu 2-1.
Menu 2 - 1 corresponds to image 206 of FIG. 4. An example embodiment of a user selecting

sub menu 206 will now be further described with reference to FIG. 5.

[0059] In Step 501, the user selects the “Down” remote control key, indicating they wish to

view Menu 2-1.

[0060] In Step 502, GUI controller 110 on set top box 106 translates the “down” key press to
a menu hierarchy action, moving down one layer in the hierarchy from Menu 1-1. The action

corresponds to selecting Menu 2-1.

[0061] In Step 503, GUI controller 110 looks up the identification code corresponding to
Menu 2-1.

[0062] In Step 504, GUI controller 110 then locates the frames that were cached from the
group of pictures in data package 220 of FIG. 2 and retrieves image 206.

9
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[0063] In step 505, GUI controller 110 then uses the image 206 of FIG. 2 which is
transmitted to display 108 to display Menu 2-1.

[0064] Similarly to the above sequence, a user might select Menu 3-2, for example, by
entering the GUI at image 202, then selecting the “down” button to reach image 206, Menu
2-1. The user could continue by selecting the “down’ button again to reach Menu 3-1, image
210, then selecting the “right” arrow to reach Menu 3-2, image 212. Alternatively, a user
might press “12” in sequence to reach Menu 3-2 from Menu 1-1. A person skilled in the art
would realize that there are many navigation options available to navigate the hierarchy of

GUI screens within menu 400.

[0065] FIG. 6 illustrates a block diagram of a system 600, in accordance with aspects of the

present invention.

[0066] As illustrated in the figure, system 600 includes a head-end 602, a set top box 604, a
user input 606, and a display 608.

[0067] Head-end 602 further includes a memory 610, a memory 612, a memory 614, an

image processor 616, an encoder 618, a packaging component 620, and a transmitter 622.

[0068] In this example, memory 610, memory 612, memory 614, image processor 616,
encoder 618, packaging component 620, and transmitter 622 are illustrated as individual
devices. However, in some embodiments, at least two of memory 610, memory 612, memory
614, image processor 616, encoder 618, packaging component 620, and transmitter 622 may
be combined as a unitary device. Further, in some embodiments, at least one of memory 610,
memory 612, memory 614, image processor 616, encoder 618, packaging component 620,
and transmitter 622 may be implemented as a computer having tangible computer-readable
media for carrying or having computer-executable instructions or data structures stored
thereon. Such tangible computer-readable media can be any available media that can be
accessed by a general purpose or special purpose computer. Non-limiting examples of
tangible computer-readable media include physical storage and/or memory media such as
RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other medium which can be used to carry or store

desired program code means in the form of computer-executable instructions or data

10
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structures and which can be accessed by a general purpose or special purpose computer. For
information transferred or provided over a network or another communications connection
(either hardwired, wireless, or a combination of hardwired or wireless) to a computer, the
computer may properly view the connection as a computer-readable medium. Thus, any such
connection may be properly termed a computer-readable medium. Combinations of the

above should also be included within the scope of computer-readable media.

[0069] Set top box 604 further includes a receiver 624, an unpackaging component 626, a
decoder 628, a memory 630, a memory 632, an image processor 634, a controller 636, a GUI

component 638, an instructional receiver 640, and an output component 642.

[0070] In this example, receiver 624, unpackaging component 626, decoder 628, memory
630, memory 632, image processor 634, controller 636, GUI component 638, instructional
receiver 640, and output component 642 are illustrated as individual devices. However, in
some embodiments, at least two of receiver 624, unpackaging component 626, decoder 628,
memory 630, memory 632, image processor 634, controller 636, GUI component 638,
instructional receiver 640, and output component 642 may be combined as a unitary device.
Further, in some embodiments, at least one of receiver 624, unpackaging component 626,
decoder 628, memory 630, memory 632, image processor 634, controller 636, GUI
component 638, instructional receiver 640, and output component 642 may be implemented
as a computer having tangible computer-readable media for carrying or having computer-

executable instructions or data structures stored thereon.

[0071] User input 606 is operable to transmit instructions to instructional receiver 640 of set
top box 604, via line 684. User input 606 may be any known type of user input, a non-

limiting example of which includes an infra-red remote control.

[0072] Display 408 is operable to receive and display image data received from output
component 642 of set top box 604, via a communication line 682. Communication line 682

may be any known type of wired or wireless communication line.

[0073] Memory 610 is operable to receive and store image data from a content source (not
shown), via a communication line 644. The content source (not shown) may be any known

type of content source, non-limiting examples of which include an image processor and an

11
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external memory. Memory 610 is additionally operable to transmit stored image data for a
first GUI menu to memory 612, via a communication line 646, and to transmit stored image
data for a second GUI menu to memory 614, via a communication line 648. Each of
communication lines 644, 646 and 648 may be any known type of wired or wireless

communication line.

[0074] Memory 612 is operable to receive and store image data received, via line 646.
Memory 612 is additionally operable to transmit stored image data to image processor 616,
via line 650. Memory 614 is operable to receive and store image data received, via line 648.
Memory 614 is additionally operable to transmit stored image data to image processor 616,
via a communication line 652. Communication line 652 may be any known type of wired or

wireless communication line.

[0075] Image processor 616 is operable to process image data received, via a communication
line 650 and communication line 652, and transmit the processed image data to encoder 618,
via a communication line 654. Each of communication lines 650, 652 and 654 may be any

known type of wired or wireless communication line.

[0076] Encoder 618 is operable receive image data, via a communication line 654, and
encode the image data. Encoder 618 is additionally operable to transmit the encoded image
to packaging component 620, via a communication line 656. Communication line 656 may
be any known type of wired or wireless communication line. In this example embodiment,
encoder 618 encodes the image data into MPEG format. In other non-limiting example

embodiments the image data may be encoded into OGG, VOB, FLV format.

[0077] Packing component 620 is operable to receive GoPs from encoder 618, via
communication line 656. Packaging component 620 is additionally operable to package the
GoP as payload and create a header based on the payload. Packaging component 620 is
further operable to package the payload and header into a transport package, and transmit the
transport package to transmitter 622, via a communication line 658. Communication line 658

may be any known type of wired or wireless communication line.

[0078] Transmitter 622 is operable to transmit transport packages received, via

communication line 658, to receiver 624 of set top box 604, via a communication line 660.

12
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In this example embodiment, transmitter 622 transmits transport packages via a cable line. In
other example embodiments, transmitter 622 may transmit transport packages over an

internet protocol stream or a broadcast channel.

[0079] Receiver 624 is operable to transmit transport packages received from transmitter 622
of head-end 602, via communication line 660, to unpackaging component 626, via a
communication line 662. Communication line 662 may be any known type of wired or

wireless communication line.

[0080] Unpackaging component 626 is operable to unpackage a transport package received,
via line 662, to obtain a GoP. Unpackaging component 626 is additionally operable to
transmit the GoP to decoder 628, via a communication line 664. Communication line 664

may be any known type of wired or wireless communication line.

[0081] Decoder 628 may be any device or system that is able to decode a GoP to obtain
decoded GUI data from the encoded GUI data. Decoder 628 is operable to decode a GoP
received, via communication line 664, to obtain image data. Decoder 628 is additionally
operable to transmit the image data obtained from the data package to memory 630, via a
communication line 666, and to memory 632, via a communication line 668. Each of
communication lines 666 and 668 may be any known type of wired or wireless

communication line.

[0082] When decoder 628 decodes the GOP, it obtains the group of pictures that was
originally encoded by encoder 618, of head-end 602. Decoder 628 can then transmit each
frame in the group of pictures to be stored in memory. In this example embodiment, decoder
628 transmits image data for a first GUI menu to memory 630, image data for a second GUI

menu to memory 632.

[0083] Memory 630 is operable to receive and store image data received, via communication
line 666. Memory 630 is also operable to transmit stored image data to image processor 434,
via a bi-directional communication line 670. Memory 632 is operable to receive and store
image data received, via communication line 668. Memory 632 is also operable to transmit

stored image data to image processor 634, via a bi-directional communication line 672. Each
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of bi-directional communication lines 670 and 672 may be any known type of wired or

wireless communication line.

[0084] Image processor 634 is operable to retrieve image data stored by memory 630, via bi-
directional communication line 670, and memory 632, via bi-directional communication line
672 based on instructions received from controller 636, via a bi-directional line 674. Bi-
directional communication line 674 may be any known type of wired or wireless
communication line. Image processor 634 is additionally operable to process image data
such that it is in a form that can be displayed by display 608. Image processor 634 is further

operable to transmit image data to controller 636, via bi-directional communication line 674.

[0085] Controller 636 is operable to transmit image data it receives, via bi-directional
communication line 674, to output component 642, via a communication line 680. Controller
636 1s additionally operable to receive instructions from instructional receiver 640, via a
communication line 678. Controller 636 is further operable to obtain and transmit image data
based on instructions received from GUI component 638, via a bi-directional communication
line 676. Controller 636 is yet further operable to instruct receiver 624 to tune to different
channels, via a communication line 686. Each of communication lines 678, 680 and 686, and
bi-directional communication line 676 may be any known type of wired or wireless

communication line.

[0086] Controller 636 may be any device or system that associates user interface instructions
from GUI component 638 with decoded GUI data provided by decoder 628 to generate a
graphic user interface (GGUI) package. Controller 636 is also able to perform a function

based on receipt of an instruction signal from user input 606.

[0087] When a GUI is enabled, controller 636 will instruct image processor 634 to retrieve
image data that corresponds to the current GUI screen from either memory 630 or memory
632. Image processor 634 retrieves the required image data based on the identification code
that was embedded into each image by encoder 618. Image processor 634 then transmits the

image data back to controller 636, which then transmits the image data to be displayed.

[0088] If a user transmits an instruction, such as selecting a different menu, controller 636

will compare the received instruction along with the current GUI screen with a list of

14



WO 2018/085489 PCT/US2017/059649

instructions stored on GUI component 638. If the instructions indicate that a new menu
screen should be displayed after the comparison, controller 636 will instruct image processor
634 to retrieve the image data from memory 630 or memory 632, based on the embedded
identification codes that correspond to the new menu screen to be displayed. After the new
image data is retrieved, controller 636 will transmit the image data to be displayed by display

408.

[0089] GUI component 638 is operable to store GUI instructions that will be associated with
respective GUI images. In other words, GUI component 638 provides the instructions
associated with the image of a menu. GUI component is further operable to transmit GUI

instructions to controller 636, via bi-directional line 676.

[0090] Instructional receiver 640 operable to receive instructions from user input 406, via
line 684. Instructional receiver 640 is additionally operable to transmit the received

instructions to controller 636, via line 678.

[0091] Output component 642 is operable to receive image data from controller 636, via line
680. Output component 642 is additionally operable to transmit image data to display 408,

via line 682.

[0092] In operation, image data for a GUI is transmitted from a content source to memory
610, via line 644, which then stores the data. In some embodiments, as memory 610 begins
to run out of storage space, it begins to parse the stored image data into image data for a first
GUI menu and image data for a second GUI menu. In other embodiments, the stored image
data can be parsed even when memory is not running out of space. The image data for a first
GUI menu is transmitted to be stored by memory 612, via line 646, and the image data for the

second GUI menu is transmitted to be stored by memory 614, via line 652.

[0093] Next, memory 612 retrieves the stored image data for the first GUI menu and
transmits it to image processor 616, via line 650. Image processor 616 can have limitations
on its processing ability, such as to only process so much data at a time, so memory 612 may
only transmit 12 frames of image data and continue to store the rest until a later time. Of
course this is merely an example, non-limiting embodiment, wherein an exemplary number of

frames 1s discussed.
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[0094] Once the data for the first image is received by image processor 616, it creates an I-
Frame based on the image data. After creating the [-Frame, image processor 616 transmits
the I-Frame to encoder 618, via line 654. After receiving the I-Frame, encoder 618 embeds
an identification code so the I-Frame may be identified at a later time. Encoder 618 then uses
the I-Frame as a first anchor in a new group of pictures. As the rest of the image data is
received, image processor 616 creates I-frames or B-Frames or P-Frames based on the image
data and the initial I-Frame. Once all needed frames are created, they are transmitted to
encoder 618 which then embeds identification codes and adds the frames to the current group
of pictures. Next, encoder 618 encodes the group of pictures, which it then transmits to

packaging component 620, via line 656.

[0095] After receiving the encoded GoP, packaging component 620 generates a header for
the GoP which identifies that the payload is image data for the first GUI menu. Next, the
header and the encoded GoP are combined to create a transport package. The transport
package is then sent to transmitter 622, via line 658. After receiving the transport package,
transmitter 622 then transmits the transport package to receiver 624 of set top box 604, via

line 660.

[0096] In an example embodiment, when the image data is packaged and transmitted,
memory 614 retrieves 12 frames of stored image data for the second GUI menu, which it then
transmits to image processor 616, via line 652. The process of creating a transport package
based on image data from memory 614 is the same as it was for creating a transport package

based on image data from memory 612 as described above.

[0097] At this time, receiver 624 receives the transport package, via line 660, which was
created based on image data for the first GUI menu. After receiving the transport package,
receiver 624 transmits the transport package to unpackaging component 626, via line 662.
Next, unpackaging component 626 breaks the transport package down into the header and
GoP. Unpackaging component 626 reads the header and finds that the GoP contains image
data for the first GUI menu. Unpackaging component 626 then transmits the GoP and the
header to decoder 628, via line 664.

[0098] Once decoder 628 receives the data package, it begins to decode the data package to

obtain the original group of pictures that were encoded by encoder 618. After the data
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package is decoded, decoder 628 transmits each image to be stored into memory based on the
header. 1In this example embodiment, the header identifies the group of images as
corresponding to the first GUI menu. As such, decoder 628 then transmits each image to

memory 630, via line 666, which then stores the images.

[0099] Soon after, receiver 624 receives the transport package that was created based on the
image data for the second GUI menu. The process of unpackaging and decoding the second
transport package is the same as described above. Once the second transport package has
been decoded, decoder 628 examines the header to find that this group of images corresponds
to the second GUI menu. Since this group of images belongs to the second GUI menu,
decoder transmits each image to memory 632, which then stores each image to be used at a

later time.

[00100] For purposes of discussion, suppose that during this process a user has been
using set top box 604 to watch a television program that just ended. Since the program has
just ended, the user would like to look at a listing of television programs that are currently
available. To do this, the user presses a listing button on their remote control, which is

transmitted as user input 606, via line 684.

[00101] Instructional receiver 640 receives user input 606 and transmits it to controller
6306, via line 678. At this time, controller 636 sends user input 606 to GUI component 638,
via bi-directional line 676. GUI component 638 looks up the instructions that correspond to
user input 606, which are then transmitted back to controller 636. The instructions
transmitted to controller 636 from GUI component 638 include the identification number of

the image data needed for the first GUI menu.

[00102] The instructions received from GUI component 638, instruct controller 636 to
display the first GUI menu. Controller 636 transmits the identification code contained within
the instructions to image processor 634, via bi-directional line 674. After receiving the
identification code for the needed image data, image processor 634 retrieves the frame with
the corresponding identification code from memory 630, via bi-directional line 670. Image
processor 634 then processes the frame to extract the original image data that was encoded by

head-end 602.

17



WO 2018/085489 PCT/US2017/059649

[00103] Image processor 634 then transmits the retrieved image data back to controller
636. Having received the image data, controller 636 constructs a GUI menu using the image
data which it then transmits to output component 642, via line 680. Output component 642
then transmits the image GUI menu to be displayed by display 608, via line 682. At this
time, a user is able to view all of the television programs that are currently available. Set top

box 606 will continue operating in this manner until a user deactivates the GUL

[00104] In this example embodiment only one video stream was used to transmit
image data to be used in constructing a GUI for set top box 606. In other example
embodiments, multiple streams may be transmitted, each representing a different GUI skin.
In this manner, a user may choose a GUI skin that they like and the set top box may then tune

to the corresponding stream to retrieve the correct transport stream.

[00105] A problem with the current system and method for a set top box GUI is that
there is only a limited amount of incoming bandwidth available to a set top box. Since each
menu screen for a GUI is transmitted on a separate stream, transmitting all of the screens
simultaneously to a set top box places a strain on the bandwidth, creating a slow and

unresponsive GUI.

[00106] The present invention uses a system and method of transmitting a set top box
GUI as a single video stream. At the head-end, the image data for each GUI screen is
embedded with an identification code and encoded into video frames. The frames are then

multiplexed into a transport stream which is transmitted to a set top box.

[0100] The set top box can then decode the transport stream to retrieve the video frames and
store them in memory to be used later. When a GUI is activated, the controller of a set top
box can look up the identification codes that correspond to a GUI screen and then retrieve the
video frames based on the identification codes each frame was embedded with at the head-

end.

[0101] After the video frames are retrieved, they can be processed to retrieve the original
image data. The image data can then be used to construct a GUI screen to be transmitted and
displayed for a user. In this manner, an entire GUI can be transmitted as a single video

stream. Multiple streams may be transmitted with GUI data, each stream representing a
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different GUI skin. Using a different stream for each GUI skin allows multiple skins to be

available to a user while still using only a limited amount of bandwidth.

[0102] In the drawings and specification, there have been disclosed embodiments of the
invention and, although specific terms are employed, they are used in a generic and
descriptive sense only and not for purposes of limitation, the scope of the invention being set

forth in the following claims.
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CLAIMS
What is claimed as new and desired to be protected by Letters Patent of the
United States is:

1. A method of providing a graphical user interface, said method comprising:

associating a hierarchy of video images with a respective hierarchy of identification
codes;

associating user remote control selections with traversing the hierarchy of
1dentification codes;

receiving a remote control selection, wherein a user’s remote control selection
operates to traverse the hierarchy of identification codes;

determining the identification code selected by the user’s remote control selection;
and

selecting one video image within said hierarchy of video images corresponding to said

1dentification code.

2. The method of claim 1,
wherein the hierarchy of video images comprises a graphical user interface menu

structure.

3. A method of generating a graphical user interface, said method comprising:

creating a set of video images that comprises the images of a graphical user interface
menu;

associating the set of video images with a respective hierarchical structure;

associating the hierarchy of video images with a respective hierarchy of identification
codes;

encoding the video images; and

embedding an associated identification code into each encoded video image.

4. The method of claim 3 further comprising:
forming a data package comprised of the encoded set of video images; and

storing the data package for later transmission.
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5. The method of claim 3 wherein:

said data package is an MPEG Group of Pictures.

6. The method of claim 3 further comprising:
forming a data package comprised of the encoded set of video images; and

transmitting the data package to a set top box in response to a user action.

7. The method of claim 3 further comprising:

creating a second set of video images that comprises an alternative graphical user
interface menu;

associating the second set of video images with the respective hierarchical structure of
claim 3;

associating the second hierarchy of video images with the respective hierarchy of
identification codes of claim 3;

encoding the second set of video images; and

embedding the associated identification codes into each encoded image.

8. The method of claim 7 further comparing:

forming two data packages comprised of the first and second sets of encoded video
images; and

transmitting both sets of data packages to the same set top box to provide two

alternative graphical user interface menus.

9. A video receiver device comprising:

a receiver operable to receive an encoded data package having a set of discrete
encoded video images and a corresponding set of identification codes, each discrete encoded
video image corresponding to an image of a graphical user interface;

a decoder operable to decode the encoded data package to obtain decoded video
image data, wherein each decoded video image is associated with a corresponding
1dentification code;

a memory having user interface instructions stored therein;
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a controller operable to associate the user interface instructions with said decoded
video image and said associated identification code to generate a graphical user interface
package;

a receiver operable to receive user control signals; and

wherein said graphical user interface package enables input of user control signals to
control the graphical user interface based, at least in part, on a user control signal and at least

one 1dentification code.

10. The device of claim 9,

wherein said receiver is operable to receive the encoded data package as an MPEG
group of pictures, and

wherein said decoder is operable to decode the encoded data package to obtain
decoded GUI data from one of an intra frame and an inter frame of one of the MPEG group

of pictures.

11. A method of supporting a graphical user interface, said method comprising:

receiving a transport package having a header and a payload, the payload
corresponding to a data package, the data package having been created based on a set of
encoded images, the set of encoded images corresponding to a set of graphical user interface
images and respective identification codes,

unpackaging a transport package to obtain the data package;

decoding the data package to obtain the set of image data and respective identification
codes;

storing the set of image data and identification codes;

receiving an instruction from a user; and

selecting one of the menu images based at least in part on upon the user instruction

and the 1dentification codes.

12. The method of claim 11, wherein said receiving a transport package having a header

and a payload comprises receiving over an internet protocol stream.
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13. The method of claim 11, wherein receiving a transport package having a header and a

payload comprises receiving over a broadcast channel.

23



WO 2018/085489

104

FIG 1
100
V

1/6

o e

=~

2 S
Lt- S S [o)
= 3
3 \% 3

{z:-wm

B ol

@ i

L} Lo

102

PCT/US2017/059649



WO 2018/085489

FIG 2
200
v

2/6

PCT/US2017/059649

£
el )
~
antmnmpit?
[
<
ooveere LY
o~
saneerc?
S
e
[

!
220




PCT/US2017/059649

WO 2018/085489

3/6

UOISSIUISURIY JR3R)
O} PAINIS 3 400 NUSHY pateduIn))
508

»

409 & uyum pased
B2 SOL00 UOLBEIYHILSN! PAIRIJ0SSE
WU S3deul NLaUl PRPOIU3
POk

&

3POY HORBIYIUAN] PRIRII0SSe
Y paEpoaus ale selew nusiy
£0E

»

el Yoea LM DBIRIOSSE B8 3BpUs
UOHEIUBPE ARSI DU WIYHM
watiaseld afew nuau uo paseg
Z0E

».

ALDIBIBIY NnUDW
2 UMM [S1eBI 2R SB8EUN NUBIN
TOE

00¢

€Ol




PCT/US2017/059649

WO 2018/085489

4/6

£ - £ nUBIN Z- € nuan 1 - € Dudy
y1T 28euy Ziz a8euy 012 o8euy
““““““““““““““““““““  — —
T~ 7 Rusing
90z adewy
1- 1 nuspy
707 9dvun

0ov

¥ 5id




PCT/US2017/059649

WO 2018/085489

5/6

Aedsip 1950 03 '907 o8ew
‘Ddpuil PBIDA[ES SPUAS JBJCIUOT IND
509

r

BPOT UDIBULIOIE U0 paseq ‘GoT 28w
‘BBELLY PRIDBIFS SHABUIRS JBIJOIUCD NG
05

g0z =few ‘a8euy
IXKBU I0) BP0 UDIRLRUSHE O UORIR 7
-7 DUBIA] 328105, SRIRISURL JBIOIU0T IND
£05

».

L2-7 BUIA] 199135, ‘UOHDE AYIIRIBH] NUBLW
03 ABY UMOQ,, STIRISURE JBI0IIU0) IND
05

-

1-T nuapy wos
AMO0, A 1003000 BI0WSL 535530 Ja5n
T0S

00s

S5




PCT/US2017/059649

WO 2018/085489

6/6

809

/ vo9 709
Y ¢
819 < 929 29 _ 229
r 099
- o ¥ 1 .m.ti =
250 i\\ﬁ, ﬂ.)_ iy N, 999 A.Q.\.\\
269 0£9 059 029
r 4 S e OLG S yr—
vES 450 219
- 3 e ]
R—, = 075
, 919
959 A\\m -3
089 > 758
f.}.f!x.wV “““““““““““““““““““““““““““““““““““ .,.il#.!w. L \r_ N
709 098
789 vis j<f o019 wﬂ, 219
%. % Qe
m.m A// 599
789 909 vy
009

95

e 859

- 956

" 759

i




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2017/059649

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4N21/236 HO4NZ21/2365
ADD.

HO4N21/235 HO4ANZ21/234

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOAN

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

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2004/210931 Al (GORDON DONALD F [US] ET 1-13

AL) 21 October 2004 (2004-10-21)

abstract; figures 2,5-7

paragraphs [0012] - [0015], [0030] -

[0047], [0057] - [0064]
X US 6 584 153 Bl (GORDON DONALD F [US] ET 1-13

AL) 24 June 2003 (2003-06-24)

abstract; figures 1,3,5,7-9

column 2, line 32 - line 59

column 3, 1line 54 - column 5, Tine 28
column 6, line 52 - column 9, Tine 55
column 12, 1ine 26 - column 14, Tine 54

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

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

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

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

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

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

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

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

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

"&" document member of the same patent family

Date of the actual completion of the international search

2 February 2018

Date of mailing of the international search report

12/02/2018

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Dobbelaere, Dirk

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2017/059649

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

US 2004/047417 A1 (GORDON DONALD F [US] ET
AL) 11 March 2004 (2004-03-11)

abstract; figures 6-12

paragraphs [0013] - [0015], [0036] -
[0048], [0067] - [0076], [0082] - [0129]
US 2002/138852 Al (REYNOLDS STEVEN [US] ET
AL) 26 September 2002 (2002-09-26)
abstract; figures 2,5

paragraphs [0007] - [0013], [0020],
[0029] - [0043], [0046] - [0056]

1-13

1-13

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

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2017/059649
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004210931 Al 21-10-2004  US 6732370 Bl 04-05-2004
US 2004210931 Al 21-10-2004

US 6584153 Bl 24-06-2003 AU 4352600 A 02-11-2000
CA 2370266 Al 26-10-2000
CA 2677520 Al 26-10-2000
CA 2775625 Al 26-10-2000
GB 2363539 A 19-12-2001
us 6584153 Bl 24-06-2003
US 2003208759 Al 06-11-2003
WO 0064170 Al 26-10-2000

US 2004047417 Al 11-03-2004 AU 4246200 A 02-11-2000
CA 2370227 Al 26-10-2000
CA 2721609 Al 26-10-2000
GB 2364195 A 16-01-2002
us 6621870 Bl 16-09-2003
US 2004047417 Al 11-03-2004
US 2009175355 Al 09-07-2009
WO 0064164 Al 26-10-2000

US 2002138852 Al 26-09-2002 AU 3050102 A 03-06-2002
CA 2430019 Al 30-05-2002
US 2002138852 Al 26-09-2002
WO 0243396 A2 30-05-2002

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




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

