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The subject |nvent|on general |y caoncer.ns nmenu 5 generatlon circuitry for
el ectroni cs equi pnment, such as, television receivers, and specifically
relates to a novel "graphical nmenu". - - Cbntrol of nodern

tel evision receivers has becone inCﬁeasineg conplicated in recent
years, as nore and nore user- controfl abl e features have been

i mpl enented by manufacturers in 10 television receivers of ever-greater

conpl exity. For exanpA GRAPHICAL MENU FOR A TELEVISION RECEIVER

The subject invention generally concerns menu
5 generation circuitry for electronics equipment, such as, television
receivers, and specifically relates to 2 novel "graphical menu".

Control of modern television féceivers has become
increasingly complicated in recent yms’,ﬁss more and more user-
controllable features have been implemented by manufacturers in

10 television receivers of ever-greater complexity. For example, in
addition to the normal television receiver controls, some user-
controllable features which were unheard-of just a few years ago
are now commonly available to consumers, such as, COLOR
TEMPERATURE, VIDEO NOISE REDUCTION, SURROUND SOUND, and

15 SLEEP TIMER, just to name a few.

In an attempt to present an orderly array of these
controllable functions, manufacturers introduced the concept of
function control menus. In such well-known schemes, a menu is
called up to the screen, and a particular function to be controlled,

20 such as COLOR, is selected by the viewer for adjustment.
Unfortunately, the menus soon grew too long for convenient
screen display, and were expanded to include sub-menus allowing
selection of related items. For example, selecting the menu item

) entitled VIDEO brings up yet another menu listing such related

25 items as, BRIGHTNESS, CONTRAST, COLOR, TINT, SHARPNESS,
COLOR TEMPERATURE, and VIDEO NOISE REDUCTION. While such
an arrangement may seem straight-forward to a computer
programmer, it may be extremely confusing, and even
intimidating, to the average nontechnical user, who was quite

30 happy to adjust the brightness of his receiver by turning a knob
on the front panel, without having to wade through a mire of
menus and submenus to accomplish that simple task., It is
important to note that unlike the main menus found on today's
receivers, the array of knobs on the front panels of yesterday's

35 receivers formed an intuitive object-oriented guide which
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- 5 graphics generator for generating for display a stylized image of

the environment in whlch the user's physical televmon receiver is

situated. The image includes graphical representations of

functions which are available for selection and control by a user,

and at least some of wluch functions affect the display of the

10 video image. .

In another embodlment of the mvennon, a menu
generator for use in a television recewer, compnses a graphlcs
generator for generating a graphics signal for dlsplay, a video
processor for processing a video signal, and pxcture-m-p:cture

15 processor coupled to the video processor. The picture-in-picture
processor derives a s1gnal from. the vxdeo sxgnal for use as the
secondary image portion. The video processor produces a
combined signal which when displayed comprises a video lmage
comple_tely surrounded by ‘a graphics image. The graphics image

20 includes graphical representations of functions to be controlled,
which are selectable for control by a user, and at least some of the
selectable functions affect the display .of the video image. In this
embodiment of the invention, the PIP processor displays the. PIP
image in a screen location in which it is aligned with the screen of

25 a graphically displayed television receiver to portray an image of
a television displaying an actual received television program.

In yet another embodiment of, the invention, an
animated graphics presentation is displayed in the screen area of
the graphically-displayed television receiver to ]-s_i_rfnplate live |

30 video to further enhance the perception of the displayed image as
representation of the user's own environment. |

In yet another embodiment of the invention the
stylized display of the user's room is altered in. response to user
input regarding the user's consumer e_lectronics equipment. In

35 this embodiment, submenu operational choices are enabled or
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an arrangenent may seem straight-forward to a conputer programer, it
may be extrewagsnggnf usi ng, and even intimdating, to thBCHUSSI4ESS

nont'echni cal

user, who was quite 30 happy to adjust the brightness of his

receiver by turning a knob on the front panel, without having to wade
through a mre of menus and subnenus: toQ accorrpl I sh that sinple task.
It is I nportant to note that unlike tge mei h-.meniis found on today's

receivers, the array of knobs on the front

panel's of yesterday's 35

recei vers forneddisabled dependingjupun dhe cuserts dnpuke ashtaiwhich pieces of

equipment are connected to the system.
FIGURES 1 and 2 show a screen display comprising a
graphical menu which includes a depiction of a room having a
5 television receiver displaying active video.
FIGURE 3 shows a screen display comprising a
graphical menu, which includes depiction of a room having a
television receiver displaying animated graphics to simulate
reception of a television program.
10 FIGURES 4-7 show an graphical audio submenu
comprising a plan view of the room of FIGURES 1-3 which includes
a depiction of the number of audio components specified by the
user.
FIGURE 8 shows, in block diagram form, the relevant
15 portion of the circuitry of a television receiver operating in
accordance with the invention.
FIGURE 9 is a simplified drawing of a remote control
unit suitable for use with the invention.
Referring to FIGURE 1, graphical menu, generally
20 designated 105, is displayed on a screen 100 of a television
receiver. Graphical menu 105 is a simplified view of a room
which is understood to be the viewer's own family room (or living
room), and to convey this understanding, the room includes
features commonly found in a family room, such as, a television
235 receiver 110, a pair of speakers 115a and 115b, a coffee table
122, a couch 124, a wall clock 140, and even the family dog 145.
It is intended that the viewer feel comfortable with the scene, so
to further enhance the viewer's sense of familiarity with the
scene, a remote control unit 120 is shown placed on the coffee
30 table, and an actual television image, derived from a PIP (i.e.,
picture-in-picture) processor appears to be displayed on the
screen 111 of virtual television receiver 110. A depiction of the
daytime sky is seen outside a viftual window 147 during daylight
hours, and the nighttime sky is seen during the evening. Also
35 shown are two "buttons” 125 and 130, labelled EXIT AND HELP,
respectively, the functions of which will be described below.



2 naturally, and in a nonconfusing fashion, led the viewer to the
correct control for acconplishing his task. EP- A-0 617 556

di scwedgar¢29r aphi cal nenu systemfor 5 a televisioqmﬁﬁﬁgbxaﬁshaV|ng a .,
renote controller or a pointer which can interact wmth a control picture

shown on the tel evision screen to control the function of the

tel evision. Each control picture has a nunber of control areas. The
control areas are shown as functional buttons, each being | abeled by a
synbol or characters 1 0 to tell the viewer what function each button
represents. In response to thd-tel evision receiver sensing a novenent

:cn t he rendt e PROt §c¥ne deScribed rﬁov@ ¢ Lﬁ‘ﬁsp@e@e leg m csh are used
or, el ectj ng. r ans, nent and
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pi cturein what is beheved to be an umn_nmxdaung, non-th‘reat_ening, ,
object-oriented fashion. Simple access to this graphical menu is
5 gained by pressing MENU key 901 on a remote control unit 900 of
FIGURE 9. During the time that the graphical menu is displayed,
CHAN UP, CHAN DN, VOL UP, and VOL DN keys 903, 904, 906, and
905 are no longer used to change channels or for volume control,
but rather are used as X and Y-direction cursor control keys for
10 use by the viewer to "navigate” through the graphxcal menu, as
described below.

FIGURE 2 is almost identical to FIGURE 1, with the -
exceptions that each of the selectable objects is shown surrounded
by graphical highlighting, and each has a "balloon label” displayed -

15 near it. In reality, only one of the selectable items will be
highlighted and labelled at a time, as cursor keys 903-906 are
operated. The functions of each of the selectable objects of the
main menu will now be described.

A user operates cursor keys 903-906 to highlight for

20 example, display screen 211 of television receiver 210, and. then
presses MENU key 901 to accomplish the selection of that
particular submenu. A SCREEN submenu is displayed which

“provides for the selection of SINGLE SCREEN, PIX-IN-PIX (PIP),
SPLIT SCREEN, PIX-OUTSIDE OF-PIX (POP), and CHANNEL GUIDE.

25 CLOSED CAPTIONING display opnons are also provxded in the
screen submenu. .

Selecting the PICTURE QUALITY submenu by
highlighting the control panel 235 of television receiver 210,
causes the display of a graphical submeénu which comprises

30 "sliding adjustment bars" for the adjustment of Contrast, coler,
tint, black level, and sharpness. In addition one may enable, -
disable, or adjust the levels of COLOR WARMTH, VIDEO NOISE
FILTER, AUTO COLOR, and a feature known as THEATER.

Clock 240 can be selected in the same fashion, and its

3 5 submenu allows for the selection of time-related functions, such
as TIME OF DAY, SLEEP FUNCTION AUTO TURN OFF.



15 In a first enbodi nent of the invention, a nenu generation

arrangenmentwigygnyge in a television receiver, includes a PEPOSYshidess
generator for generating for display a stylized inage-of t he environnent

in which the user's physical television receiver is situated. The inmage
I ncl udes graphical representations of 20 functions which are avail able for
sel ection and control by a user, and at | east sone of which functions
affect the display of the vi deo i mage. I n anot her

enbodi mrent of the invention, a nmenu gqgerator for use in a tel evision
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5 CHANNEL SEARCH. When PARENTAL CONTROL is ON only
channels listed in the parent approved list will be accessible via
the front panel. Thus, parents can lock out certain channels by
taking the remote control unit with them.

Selecting Man's Best Friend, the dog 245, causes the
10 system controller to display an array of ASSISTANCE submenu
choices, such as SETUP, CONNECTIONS, PREFERENCES, and ABOUT
YOUR TV. SETUP is a step by step routine to aid the user in
installing his television receiver. CONNECTIONS is an interactive
display which aids the user in connecting various external
15 equipment (such as a VCR) to his receiver by actually presenting a
drawing of the rear connection panels of both the TV and the VCR,
and showing the user where each connection should be made.
PREFERENCES allows the selection of a TEXT MAIN MENU or the
FAMILY ROOM graphical Menu, the color of the graphics of the
20 family room display, and a clock style choice of an analog time
display as shown in FIGURES 1 and 2, or a digital time display as
shown in FIGURE 3.
) Selecting the HELP button causes a display of detailed
instructions. Selecting EXIT causes a return to the last channel
25 watched. Selecting ABOUT YOUR TV allows a choice of a self-
paced tour of the television system, or an interactive remote
control help function.
It was noted above that the PIP unit of the actual
receiver is used to display a PIP image in the screen area 211 of
30 virtnal television receiver 210. The sailboat of FIGURE 1 and 2 is
intended to convey the idea of active video being displayed by the
PIP processor. With respect to FIGURE 3, the cartoon-like train on
screen 311 of receiver 310 is intended to convey the idea that the
FAMILY ROOM format for a graphical menu is useful even in 2
35 television receiver which does not have PIP capability, by using



conpl etely surrounded by a graphics image. The graphics inmage
graphi cal representations of functions to be controll ed, whi ch are
sel o sepi7e72f or control by a user, and at |east sone pfmhbg,lmsel ectabl e

functions affect the display of,the vi deo i mage.

i ncl udes’

In this 35 embodi ment of "

the invention, the PIP processor displays the PIP | mage in a screen
| ocation in which it is aligned wwth the screen of

a graphically displayed telgvision receiver to portray an i mage of

2a

the graphics OSD chip to draw an ammated figure in the screen
area of the virtual TV.
Selecting the AUDIO submenu’ by lughhghtmg speakers
215a, 215b and pressing MENU key 901, causes the displays
5 shown in FIGURES 4-7. FIGURES 4-7 are simplified, generic plan
views ( i.., overhead views) of the user's family room ‘showing
. different speaker configurations. Each speaker configuratron is a
representation of the actual equipment which the user possesses,
based on data entered by the user in response to the various
10 options presented on the left side of the figure 'FIGURE 4 shows
no external speakers. FIGURE 5 shows two external speakers, and
FIGURE 6 shows four external speakers Note- that the number of
selectable audio options increases with the number of extemal
speakers. Dolby 3 ( which uses, left, right, and front speakers) is
15 an available choice for the configuration of FIGURE 5, but is not
available for the configuration of FIGURE 4. SURROUND SOUND (
which uses front and rear speakers) is mot a selectable feature for
the configuration shown in FIGURES 4 or 5, but is available for the
configuration of FIGURE 6. That is, if the system, as eonfignred
20 cannot support a particular audio processing function, choice of
that function is not presented to the viewer. FIGURE 7 shows the
screen display of FIGURE 6 after a user has selected the MUTE
option. Note that the sound waves 650-658 are absent from
FIGURE 7 to illustrate lack of audio output It is envisioned that
25 differently-colored and drfferently-srzed sound waves can be used
to illustrate relative balance during balance adjustment Other _
audio menu items include a graphical illustration of an ‘equalizer.
FIGURE 8 shows a simplified block diagram of that
section of the receiver which provides the above-described screen
30 displays. OSD (On Screen Display) Processor 800 is preferably a
bit-mapped graphics generator for maskmg the majority of the
display screen with graphics, under control of a Main
Microprocessor 810. OSD Processor 800 produces image srgnals at
Red, Green, and Blue color signal output terminals. Main '
35 Microprocessor 810 also receives a video signal from the
television chassis and derives closed caption information



a television displaying an actual received tel evision program

In yet anpﬁnﬂgngﬁzpdinent of the invention, an ani mat ed BEFHBHISHIcEs
presentation is i splayed in the screen area of 5 the

graphi cal l y-di spl ayed tel evision receiver to sinulate live video to
further enhance the perception of the displayed i nrage as representation
of the user's own environnent. I n.yet anot her enbodi nent of
the invention the stylized display of the user's roomis altered in
response to user 1 O input regardi ng thefFuser's consuner el ectronics

equi pment - | Mperefsiin® CPBHOAERS: cRIBECEHPEDH' dispRIP!sighAls 8P R, enabl ed
PCT/ US95/ 14665Green, and Blue color signal output terminals, The outputs of OSD
Processor 800 and of Main Microprocessor 810 are summed
together in an array of summing circuits, generally designated
5 815. These summing circuits may comprise, for example, the
well-known non-additive mixer circuit, which has the property
that it will pass the greater of the two signals at its inputs while
blocking the lesser of the two input signals. The outputs of the
summing circuits are applied to a VIDEO PROCESSOR unit 820
10 which also receives Y (luminance) and C (chrominance) component
video signals from a PIP unit 830. The input signals for PIP unit
830 are provided by television chassis components which are
conventional in nature, and are not shown. A fast switch signal
generated by either OSD Processor 800 or Main Microprocessor
15 810 causes the graphics signal (or closed caption signal ) to be
substituted for the video signal for the duration of the fast
switching signal.
Main Microprocessor (i.e., system controller) 810
operating under control of its own software causes PIP unit 830 to
20 automatically display a PIP image at the exact location of the
screen display of the virtual television drawn by OSD processor
800 to complete the illusion of a family room having an operating
’ television receiver. In the case of FIGURE 3, the displayed
position of the animated cartoon image of the train is updated
25 every television field to create the illusion of motion across the
screen 311 of virtwal TV 310. L
The phrases "system controller” and main
microprocessor are used interchangeably herein and are intended
to also encompass microcomputers and dedicated custom
30 integrated circuits. The term “television receiver" is intended to
encompass television receivers having a display device
(commonly called TV sets) and television receivers not having a
display device (such as VCRs). |



3 di sabl ed dependlng upon the user's |nput as to which pieces of

eqU|pnent are connected to the system’
a screcWORAM72y conprising a e
of a room having a 5te|e§\t\\@

FIGURES 1 and 2 show
bnu whi ch iMGI/URISH4688depi ction,
pl ayi ng active vi deo.

graphi cal menu, which

on of a room\haw g a tel evi sion receiver displaying
B’!ngm o simulate geption of a television program 10

the room of FI GURES 1-3 which inclu
audi o conponents specified by the

graph| cal audi ooétall)manu conprising a plan view of
$: a depi_c-tion of the nunber of

1. Menu generanon apparatus for use m a televmon
receiver, comprising: '

5 graphics generanon means (800) for ' generating a
graphics signal for dxsplay.

video processxng means (820) for. processmg a video
signal (R,G,B); and : :
picture-in-picture processmg means (830) for

10 receiving first (MAIN PIX) and second (SMALL PIX) video s:gnals,
said picture-in-picture processing means having an output
coupled to said video processing means for prddncing a cnmbined
image comprising a main 1mage portion’ and a secondary image
portion; '

15 said pxcture-m-plcture processmg means (830)
deriving a secondary image signal from" sa1d vndeo signal for use
as said secondary image portion;

said video processing means (820) being coupled to
said pxcture-m-plcture processing means (830) for recexvxng said

20 secondary 1mage signal and to said graplucs generanon means
(800) for receiving said graphlcs image signal and producing a
combined signal which when displayed compnses a v:deo image
completely surrounded by a graphics image;

wherein said graplucs image (105;205;305) includes

25 graphlcal representanons of functions to be controlled, sa:d

functions being selected for control by a user; and
at least one (135) of said funcnons affectmg the
d1splay of video sxgnals

30 | 2. Menu generauon apparatus for use in a televmon
receiver, comprising: o
graphics generanon means (800) for generanng a
graphics signal for display; '
video processing means (820) for. processxng a: video
35 signal;
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user. FI GURE 8 shows, in block diagramform the relevant

15 port| e circuitry of _a__.r_d_e.w—s-u—eﬁ—-r-gﬁ‘] ver oper
aecordance W t#-’?he i nvention. | THIS SHEET HAS B RE 9 i s?%*s. nplified

dr awi ng- -of _a_renote control nit R&Pt.mﬂDa for use with the |nvention.
Referring to FIl GURE 1;--graphi cal =rermo—yeneral Iy 20 designated 105, is

di spl @m,m 100 of a television - recei ver. G aphi cal nenu 105
is a m f a room whi ch is understood to be the viewers
own fanmily Foom (sor * IVI ng roon) agd to convey this understanding, the
room i ncl udes f eat f a
television 25 recei Ve;ﬂ'aﬁogmyr Hg h{(ég?g ﬁ%dzgy W ta?lffee
tabl e 12aneans haying 2a figst ANRULCPORR 40 TERRIVE, SAK Farﬂﬂlsy og 145.

It is intendggmd faafseé&wd Vih?\ﬁ@rcdlﬁﬂéd cm&eeé:&bl saidi gfapﬁies sqignsl, said  to
further enhans%veitctl{] means cousf)li?\% So‘ﬁeocf fsaaxn& si tru'tlts at''st sald mSuts to an
S output;
picture-in-picture processing ;i;eans (830) for
receiving first (MAIN PIX) and second (SMALL PIX) video signals,
said picture-in-picture processing means producing a combined
image comprising a main image portion and a secondary image

10 portion, said picture in picture processing means having an output
coupled to said video processing means for applying a video signal
thereto; and

a controller (810) for controlling said switch means,
said video processing means(820), and said picture-in-picture

15 processing means;

said controller (810) causing said video processing
means (820) to operate in -a first mode m which said first video
signal (MAIN PIX) is selected as said mam image portion and said
secondary image portion is derived from said second video signal

20 (SMALL PIX); and

said controller (810) causing said video processing
means (820) to operate in a second mode in which said graphics
’ signal is used as a main image portion and said secondary portion
is derived from one of said first and second video signals;

25 said graphics image (105; 20,5.305) including graphical
representations of functions to be controlled said functions being
selected for control by a user, at least one (135) of said functions
affecting the display of video signals; apd

said controller (810) causinél; said video processor

30 (820) to operate in a third mode in which said graphics image
includes a depictién of the screen (311)of a television receiver
(310), and said graphics generation means (800) generates
animated graphics for display on said screen of said depiction of

said television receiver.
i 5.9 —_—
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scene, a renote control unlt'120 I s shown placed on the coffee 3 0 table,

and ct t el evi si on i nage;- derl\ledfroma PIP (i.
et 5

pi ct “ct ure) processor: appears o' be::di spl ayed Bﬁ”ﬂﬁ%ﬂlm screen 1114

of virtual television rece tlgon of the daytime sky is
seen outside a virtual win B’VMSL%(E%IL-A PREai ght hours, and the

seen duri g theRERl-AﬁEHq so0 3 5 shown are two "buttons”
mn m'ulm& “mel led EXIT HELP, respectively, the functions of
whi €h wi IM e described bel ow. 10 WO 96/ 17472

PCT/ US95/ 14668

: o ‘3. Menu generauon apparatus for use in a televrsxon
receiver, comprrstng

~  graphics generation means (800) for generaung a
graphics signal for display;

5 prcture-m-prcture processing means (830) having -
inputs coupled to receive first (MAIN PIX) and second (SMALL
PIX) video srgnals for producmg a combmed 1mage compnsmg a
main image portion and a secondary 1mage ‘portion;

video processing means (820) for processing video

10 signals; - S |

| said video processing means (820) "'in'cluding' fast

switch means having a first input coupled to receive said
combined 1mage srgnal and a second mput coupled to receive said
graphics signal, said fast switch- means couplmg one “of sa:d srgnals ”

15 at said inputs to an output; and
_ a controller (810) for controlling sard swrtch means

and said picture-in-picture processing means (830) ) _
satd controller (810) causrng sard video processor
means (820) to operate in a first mode in wlnch said first video

20 signal (MAIN PIX) is selected as said main nnage portron and said

secondary image portron is denved from sard second video srgnal
(SMALL PIX); and

said controller (810) causrng sard video processor
means (820) to operate in a second mode in’ whtch said graphics

25 signal is used as said main unage pomon and ‘Said secondary

image portion is derived from one of saxd first and second video
signals;

said prcture-tn-prcture processrng means (830)
displaying said secondary 1mage portxon in a first screen position

30 in said first mode, and m a second drfferent screen position in sard'

second mode; '

o a graplucs trnage (105 205; ;305) drsplayed in
accordance with said graplucs slgnal mcludrng graplncal |
representations of functions to be controlled, said functions being

35 selectable for control by a user; and
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' The scene descri rely a graphics
d| splay, byodeiizppr is a main nmenuwHd SMEETMS I ons pr epepikrSok/i46e8 N
what is believed to be an unintiridati REPLACER. t hr et eni ng,

obj ect~oriénted fashion. Sinple deeesstO Ihis graphical nenu is 5 gained

by pr 901 on a remote control Gnmit 900 of FI GURE 9.

Dur| Eiﬂ“ag @“‘lﬁgm he graphical nenu is displayed, CHAN UP, CHAN DN,
DN kKeys 903, 904, 906, and 905 are no |l onger used to

change channel s or for volume control, 11but rather are used as X and

Y-direction cursor contr S | gate"
through the graphi cal ﬂél;ﬁ‘ OI‘Qd(el?g?lgﬁ?a% @&Euﬁh@"‘ﬂfe&ﬁng "he FI GURE 2
i s al most i dend1spiady of mi Ls‘&“al&n th the

4. Menu generation apparatus for use in a television
S receiver, comprising:
graphics generation means (800) for generating a
graphics signal for display;
video processing means (820) for processing a video
signal;

10 said video processing means (820) including switch
means having a first input coupled to receive said video signal
and a second input coupled to receive said graphics signal for
coupling one of said signals at said inputs to an output;

said graphics generation means (800) producing a

15 graphics image comprising a main image portion and a secondary
image portion, said main image portion being substantially static
and said secondary image portion being dynamic; and

a controller (810) for controlling said graphics
generation means;

20 said graphics image (105;205;305) including graphical
representations of functions to be controlled, said functions being
selected for control by a user; and

' at least one (135) of said functions affecting the
display of video images.
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éxceptions that each of the selectable objects is shown surrounded by
gr aphi calwobgiris4rpht i ng, and each has a "balloon | abel " di wtTrysesiides® near

i.t. Inreality, only one of the selectable itens wll be hi ghl i ghted and
| abelled at a tinme, as cursor keys 903-906 are operated. The functions
of each of the selectable objects of the main menu will now be

descri bed. A user operT? s cursor keys 903-906 to highlight
for 20 exanpl e, display screen 211 of | evi sion receiver 210, and then
presses MENU key 901 to acconplish the selection of that particul ar
subnmenu. A SCREEN subnenu is di splayed which provi des for the selection
of SINGLE SCREEN, PI X-IN-PI X (PIP), SPLI T SCREEN, PI X-QUTSIDE OF-PI X
(POP), and CHANNEL GUI DE. 25 CLOSED CAPTI ONI NG di spl ay options are al so
provided in t SCT eemn supnena. 11 1 Serecting ke Pl CTURE
QUALI TY subngnu| by hi ghl i ghtingl{he nt § ol '_p,anel 235 of television
recei ver 210, <
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causes the display of a graphical submenu which conprises 30 "sliding
adj ust ne . for the adjustnent of Contrast, color, 1"-?26 ack
l.evel , a%ogﬁi@%ess. In addition one may enabl e, di sab ,ﬁ%’r“%{lﬂj ust

the | evels of COLOR WARMIH, VI DEO NO SE FI LTER, AUTO COLOR, and a
feature known as THEATER Cl ock 240 can be selected in the
sane fashion, and its 35 submenu allows for the selection of tinme-rel ated
functions, such as TI ME OF DAY, SLE;@ FUNCTI ON AUTO TURN OFF. WO
96/ 17472 PCT/ US95/ 14668
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5 Sel ecting the renote control unit 220, brings up the
CHANNEL subnenu whi ch cont ai ns channel -rel ated conmands, {1 S
PARENTAL W12 of a particul ar channel, selection of "‘-‘E’.‘%#Z “@ource
(e.g., antenna A), signal type (CABLE), and AUTO 5 CHANNEL SEARCH. Wen

PARENTAL CONTRCL is ON, only channels listed in the parent approved
list wll be accessible via the front panel. Thus, parents can | ock out
certain channel s by t aki ng t he rer@@ control unit with them

Sel ecting Man's Best Friend, the dog 245, causes the 1 0 systemcontroller
to display an array of ASSI STANCE subnenu choi ces, such as SETUP,
CONNECTI ONS, PREFERENCES, and ABOUT YOUR TV. SETUP is a step by step
routine to aid the user in installing his television receiver.
CONNECTI ONS i£7an 1 nteractive . \
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dfsplay whi ch aids the user in connecting various external 1 5 equipnent
(such as wOoWemRj4720 his receiver by actually presenting a pcrusesasesg of the

rear connection panels of both the TV and the VCR, and show ng the user
where each connection shoul d be nade. PREFERENCES al | ows t he sel ection

of a TEXT MAIN MENU or the FAM LY ROOM gr aphi cal Menu, the color of the
graphics of the 20 famly room di spl ay nd a clock style choice of an

anal og tine di splay as shown in FI ES 1 and 2, -or a digital tinme

di splay as shown in FlI GURE 3. Sel ecting the HELP button

causes a display of detailed I nstructions. Selecting EXIT causes a

V all ows a

choi ce of afself- paced tour of the tel evision system or §&n
I nteractive]renote control help function. , |§ was noted
above that ihe PIP unit of the actual receiver is used to display a PIP
Il mge in th¢ screen area 211 of
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-

30 virtual television receiver 210. The sailboat of FIGURE 1 and 2 is
I nt ended &89&?’H¥fy the idea of active video being displ ay%,&p&s Pl P

processor. espect to FIGURE 3, the cartoon-like train on Screen
311 of receiver 310 is intended to convey the idea that the FAM LY ROOM
format for a graphical nenu is useful even in a 35 tel evision receiver

whi ch does not have PIP capability, by using WO 96/ 17472

PCT/ US95/ 14668
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6 the graphics OSD chip to draw an animated figure in the screen area

of the vi : Sel ecting the AUDI O sub
highlighf*%ﬁﬁ%ﬂgggkers 215a, 215b and pressing MENU ke?ﬁéﬁT?%%gﬁges t he
di splays 5 shown in FIGURES 4-7. FIGURES 4-7 are sinplified, generic plan
views ( i.e., overhead views) of the user's famly room show ng

di fferent speaker configurations. Each speaker configuration is a
representation of the actual equi prment 6@50h t he user possesses, based
on data entered by the user in response t0 the various 10 options presented
on the left side of the figure. FIGURE 4 shows no external speakers,

FI GURE 5 shows two external speakers, and FI GURE 6 shows four externa

speakers. Not iy r—ot iﬁHﬂﬂﬂﬂﬂﬂﬂ?ﬂﬂﬂﬂﬂfﬂﬂﬁﬂﬂﬂf&{ ncreases
wi th the nunifer of external "speakers. Dolby 3 ( which uses,\!left,

right, and ffont speakers) is 1 5 an availablg choice for the cpnfiguration
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avai l abl e for the configuration of FIGURE 4. SURROUND SOUND ( whi ch
uses front and rear speakers) is not a selectable feature for t he
configura 1O0%12478wn in FIGURES 4 or 5, but is available fofCHHRIVI4668
configuration of FIGURE 6. That is, if the system as configured, 20 cannot

support a particular audi o processing function, choice of t hat

function is not presented to the viewer. FIGURE 7 shows the screen
di splay of FIGURE 6 after a user has serﬂated t he MUTE option. Note
t hat the sound waves 650-658 are absent om FIGURE 7 to illustrate

| ack of audio output. It is envisioned that 25 differently-col ored and

differently-sized sound waves can be used toillustrate relative
bal ance durin ' | ' i ncl ude a
graphical illfustration of an equali zer. FI GUREN8 shows a
sinmplified bf ock diagram of that section of the receiver ch provides
t he above-depcri bed screen 30 displays. OSD (On Screen Displa Processor
800 is prefefablyla bi t - mapped graphics gen§ratqr for maskijhg the
majority of §he
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ai splay screen with graphics, under control of a Main M cr opr ocessor
810. GsD r 800 produces imge signals at Red, Bl ue
col or si gﬁépﬁﬁﬁﬁut termnals. Main 35 M croprocessor 816%@54 ives a

video signal fromthe tel evision chassis and derives closed caption
I nformation 8 CLAI VE5:
1. Menu generation apparatus for generating a stylized i mage of an
environnment in which a viewers physi cal 8 evi sion receiver is situated,
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conprising: 5 graphi cs generation nmeans (800) for generating a
graphi cs_signal for di spl ay; vi deo processing neans (820) for
processi MNP ¥¥We0 signal (R G B); and pi ct ur e- | RCHUSHI 14668
processi ng nmeans (830) for receiving first (MAIN PI X) and second ( SMALL
PI X) video signals, said picture-in-picture processing 10 neans having an
out put coupled to said video processing neans for producing a conbi ned
i mage conprising a nmain i mage portion and_a secondary inage portion;
said picture-in-picture processing neans QﬂQO) deriving a secondary

i mge signal fromsaid video signal for use as said secondary i nmage
portion; 15 sai d video processing neans (820) being coupled to said
pi cture-in- pi cture processing nmeans (830) for receiving said secondary
i mge signal and to said graphics generation neans (800) for receiving
sai d graphics inmage si gnal and producing a conbi ned signal which when
di spl ayed conprises a vi deo i mage conpl ete surrounded by a stylized
gr aphi cs i mage;
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20 wherein said stylized graphics ihage (1 05; 205; 305) includes
stylized, graphi cal representations of functions t:0 be @ontrodl ed, sei des
f.uncti ons bei ng sel ected for control by a user; Sand et W '-at-lea&b-u
one (135) of said functions affecting the display of-vnéeo-slgnakswu N I
Menu generation apparatus for use in a television receiver, conprising: 25
graphi cs generation nmeans (800) for geéherating a graphics signal for

di spl ay; vi deo processing neans (820) for processing a video

having a 11 paturally; st TBoApRORCTU OIS PIER: dogi Wit YSFHREI Tatl a seoond.
i nput coupl edrreet r&nRtole fap m@hlﬂigmhgcmssmml said swtch neans
coupling one of said E}gr/l‘ab%% 586 d1sclose@Ut Sgga%hlcalo%é)nlﬁt ;system for
5 a television receiver having a remote controller or a pointer which
can interact with a control picture shown on the television screen
to control the function of the television. Each control picture has a
number of control areas. The control areas are shown as
functional buttons, each being labeled by a symbol or characters
10 to tell the viewer what function each button represents. In
response to the television receiver sensing a movement in the
. remote control, the control pictures CP, which are used for, e.g.,
selecting programs, adjustment of picture and sound, and selection
and control of other features, overlap the normal video picture.
15 In a first embodiment of the invention, a menu
generation arrangement for use in a television receiver, includes a
graphics generator for generating for display a stylized image of
the environment in which the user's physical television receiver is
situated. The image includes graphical representations of
20 functions which are available for selection and control by a user,
and at least some of which functions affect the display of the
video image.
In another embodiment of the invention, a menu
generator for use in a television receiver, comprises a graphics
@ 25 generator for generating a graphics 'signal for display, a video
processor for processing a video signal, and picture-in-picture
processor coupled to the video processor. The picture-in-picture
processor derives a signal from the video signal for use as the
secondary image portion. The video processor produces a
30 combined signal which when displayed comprises a video image
completely surrounded by a graphics image. The graphics image
includes graphical representations of functions to be controlled,
which are selectable for control by a user, and at least some of the
selectable functions affect the display of the video image. In this
35 embodiment of the invention, the PIP processor displays the PIP
image in a screen location in which it is aligned with the screen of
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picture-in-picture processing means (830) for receiving first (MAIN PIX)'
and second (SMALL PIX) video signals, said picture-in-picture processing--
means producing a conbined i mage conprising a nain inmage portion and-a- ssv oses
secondary image portion, said picture in picture processing means:havi ngs«an..’
5 out put coupled to said video processing neans for applying a video signal

t hereto; and a controller (&) for controlling said swtch

means, said yi QF@EHEQH?Sais‘Nay?d tBRA1Si0n8 70de; vepctosgb&rsycwgnwe Poeture

processi ng neafi controller (? usj ng said vfdeo
processi ng mgapgle(m@g gﬁplaymo an actual rece1ve television program.

In yet another embodiment of the invention, an
animated graphics presentation is' displayed in the screen area of
5 the graphically-displayed television receiver to simulate live
video to further enhance the perception of the displayed image as
representation of the user's own environment.
In yet another embodiment of the invention the
stylized display of the user's room is altered in response to user
10 input regarding the user's consumer electronics equipment. In
this embodiment, submenu operational choices are enabled or
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10 operate in a first nmode in which said first video signal (MAIN Rl X){i's/
sel ected as sai d mai n i mage portion and said secondary inage portion.is..
der i-ved—from sai-d———-second video signal (SMALL PIX); and ." . ". "~ .'said, ;..

controll esponse to a nmenu conmmand causi ng sai.d.vi ded, .ses b0 e’
proc Mmllﬁﬁﬂgm ) to operate in a second node in which said graphics
15 s a main i mge portgon and said secondary portion is
derived fromone of said first and second video signals; a
stylized graphics image (105;205;305) including stylized gr aph| cal
representations of functions to be cdabAdM%d, said functions being

sel ected for control by a user, at |east one (135) of said functions

affecting the display of 20 video signals; and sai d cont rol |l er
(810) causing said video N}[ﬁfﬁbe&@%ﬁfa(lgﬁoﬁpp%faé‘b%rfé’?egpﬁe%tmg tthistalizedie in

whi ch sai @ $hdgez o ﬁlﬁaeﬂiwl@@nm@agem rwﬂmﬂea gicted' S ipesicd] télevisiofCr een
(311) of a television rﬁlcag? and sai d graphics generation neans

(800) gener &PESVERI Hat M&Hi spl ay on said screen of said
depiction 25 of said tgirhphnsl @enem:tmn/emsans (800) for generating a

graphics signal for display; _
video processing means (820) for processing a video

10 signal (R,G,B); and

picture-in-picture processing means (830) for
receiving first (MAIN PIX) and second ESMALL PIX) video signals,
said picture-in-picture processing means having an output
coupled to said video processing means for producing a combined

15 image comprising a main image portion and a secondary image
portion; :

said picture-in-picture processing means (830)
deriving a secondary image signal from said video signal for use
as said secondary image portion;

20 said video processing means (820) being coupled to
said picture-in-picture processing means (830) for receiving said
secondary image signal and to said graphics generation means
(800) for receiving said graphics image signal and producing a
combined signal which when displayed comprises a video image

25 completely surrounded by a graphics image;

wherein said graphics image (105;205;305) includes
graphical representations of functions to be controlled, said
functions being selected for control by a user; and
at least one (135) of said functions affecting the
30 display of video signals.

2. Menu generation apparatus for use in a television
receiver, comprising:
graphics generation means (800) for generating a
35 graphics signal for display;
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Nérﬁragn_erat i on ﬁpar atus for generating a stylized i mage of <an; ( j)

gg\r/r{);m‘mn““ﬂmn“w“ viewer's physical television receiver is sjituated;

raphi cs generation nmeans (800) for generatjng- a:

gr aphi cs s§ grtal *f of 30 di spl ay; pi cture-in-picture processisng s+ s
means (830) having inputs coupled to
10

video processing means (820) for processing a video
signal;
said video processing means (820) including switch
means having a first input coupled to receive said video signal and
5 a second input coupled to receive said graphics signal, said switch
means coupling one of said signals at said inputs to an output;
picture-in-picture processing means (830) for
receiving first (MAIN PIX) and second (SMALL PIX) video signals,
said picture-in-picture processing means producing a combined
10 image comprising a main image portion and a secondary image
portion, said picture in picture processing means having an output
coupled to said video processing means for applying a video signal
thereto; and
a controller (810) for controlling said switch means,
15 said video processing means(820), and said picture-in-picture
processing means; : :
said controller (810) causing said video processing
means (820) to operate in a first mode in which said first video
signal (MAIN PIX) is selected as said main image portion and said
20 secondary image portion is derived from said second video signal
(SMALL PIX); and
said controller (810) in response to a menu command
causing said video processing means (820) to operate in a second
mode in which said graphics signal is used as a main image
25 portion and said secondary portion is derived from one of said
first and second video signals;
said graphics image (105;205;305) including graphical
representations of functions to be controlled, said functions being
selected for control by a user, at least one (135) of said functions
30 affecting the display of video signals; and
said controller (810) causing said video processor
(820) to operate in a third mode in which said graphics image
includes a depiction of the screen (311)of a television receiver
(310), and said graphics generation means (800) generates
35 animated graphics for display on said screen of said depiction of

said television receiver. v
THIS SHEET HAS, BHEM
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réceive first (MAIN PIX) and second (SMALL PIX) video signals for prddﬂc?ng
a conbined image conprising a nmain imge portion and a secondary ‘i nage _

Ef’étn-éﬂgallllﬂlllﬂ ] |ﬂgﬂ]3ﬁ§?d2£°§?2§£22i g means. (B20) i heluding ast i’ chtt

means viengt ®a $irst i nput coupled &g recei ve said conbi ned i mage si gnal
and a second i nput coupled to receil

sai d graphics signal, said fast
swi tch nmeans coupling one of said signals at said inputs to an out put;

and a controg| %eﬁﬁlgkngfhrticﬁpr%ﬂé%h#uggf&ai ékn%%ttsigg JTosaiA d said

pi cture-in- 10 picture processing neans, ) . . ) | er
(810) in resipage ob an waviropserindd cwhish sdpwev's dphysicahtelexdgion neans

(820) to opeflegvér i3 SithpledTOE6mipRisiéch said first video signal (MAIN
AR R R L e O Al
sai d control peiphiéd Bignalufongdspiay;vi deo processor means (820) to operate
'n a second node in whi,ch, 2aid GLARY GRo2LANRE PeAR®IB303AVIRL " | MROe
inputs coupled to receive first (MAIN PIX) and second (SMALL
PIX) video signals for producing a combined image comprising a
10 main image portion and a secondary image portion;
video processing means (820) for processing video
signals; ' ]
said video processing means (820) including fast
switch means having a first input coupled to receive said

15 combined image signal and a second input coupled to receive said
graphics signal, said fast switch means coupling one of said signals
at said inputs to an output; and

a controller (810) for controlling said switch means
and said picture-in-picture processing means (830);

20 said controller (810) in response to a menu command
causing said video processor means (820) to operate in a first
mode in which said first video signal (MAIN PIX) is selected as
said main image portion and said secondary image portion is
derived from said second video signal (SMALL PIX); and

25 said controller (810) causing said video processor
means (820) to operate in a second mode in which said graphics
signal is used as said main image portion and said secondary
image portion is derived from one of said first and second video
signals; .

30 said picture-in-picture processing means (830)
displaying said secondary image portion in a first screen position
in said first mode, and in a second different screen position in said
second mode;

a graphics image (105;205;305) displayed in

35 accordance with said graphics signal including graphical

. o SHEET HAS BEEN
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portio 'mgmndary i mage portion is derived fromone of said first
andrg\““%“am& signal s; said picture-in-picture processing.. ,,
nmea v ditspfayi ng said secondary 20 image portion in a first screen,,'"’,,"
position in said first node, and in a second di fferent screen position

I n said second node; a stylijzed graphics i mage (105; 205; 305)

di spl di .t h I.d hi | | J dj. .

Sty 7d. or ABICHIARS ooh AcERESor  BR Br D sal TubElipHs) Peipg sai o
functions beselgcmbledoabtentrol byorat user;bgnd user; and 25 at | east one
(135) of said functiong %és‘%%h€g§1t3lg32nef Ssﬁi@yfu%ti%h??&féé@ﬁ‘@'&m

4. Menu generation apparatus rating a stylized inage of
envi ronnent displ#i f Xide@idgnalsphysi cal tel evision receiver is situated,
conpri si ngg gr aphi cs generation nmeans (800) for generating a

raphi cs signal for 30,display; . . .
grap d 4" ' Meng” generation apparatus for generating a stylized

image of an environment in which a viewer's physical television
receiver is sitmated, comprising:
graphics generation means (800) for generating a
10 graphics signal for display;
video processing means (820) for processing a video
signal; ;
said video processing means (820) including switch
means having a first input coupled to receive said video signal and
15 a second input coupled to receive said graphics signal for coupling
one of said signals at said inputs to an output;
said graphics generation means (800) producing a
graphics image comprising a main image portion and a secondary
image portion, said main image portion being substantially static
20 and said secondary image portion being dynamic; and
a controller (810) for controlling said graphics
generation means; |
said graphics image (105;205;305) including graphical
representations of functions to be controlled, said functions being
25 selected for control by a user; and
at least one (135) of said functions affecting the
display of video images.
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VI deo processi ng means (820) for processing a video signa REPL%@E‘%EM QEEC
I|“”“I mlﬂT‘m ﬂﬂeo processing neans (820) including|sWitch neans

haV| ut coupled to receive said video signal 27d48Y §8%on

i nput coupled o ‘recei ve sai d graphlc% signal for cougliing one of said

signals at said inputs to an out put; sai d graphi generatron
means (800) QUAIMS:i ng a stylized, graphics 5 i mage corrprl sing a nain jiong

p =

Subst ant ral ity st Mred gereain SBlididls, 13 GenerdiPil o SBARERCIhAGE Gl
environment in which a viewer's physical television receiver is situated,
comprising:

5 graphics generation means (800) for generating a graphics signal for
display;

video processing means (820) for processing a video signal (R,G,B); and

picture-in-picture processing means (830) for receiving first (MAIN PIX)

and second (SMALL PIX) video signals, said picture-in-picture processing

10 means having an output coupled to said video processing means for producing
a combined image comprising a main image portion and a secondary image
portion;

said picture-in-picture processing means (830) deriving a secondary
image signal from said video signal for use as said secondary image portion;

15 said video processing means (820) being coupled to said picture-in-
picture processing means (830) for receiving said secondary image signal and
to said graphics generation means (800) for receiving said graphics image
signal and producing a combined signal which when displayed comprises a
video image completely surrounded by a stylized graphics image;

20 wherein said stylized graphics image (105;205;305) includes stylized,
graphical representations of functions to be controlled, said functions being

\w selected for control by a user; and

at least one (135) of said functions affecting the display of video signals.

2. Menu generation apparatus for use in a television receiver, comprising:
25 graphics generation means (800) for generating a graphics signal for
display;

video processing means (820) for processing a video signal;
said video processing means (820) including switch means having a first
input coupled to receive said video signal and a second input coupled to receive
30 said graphics signal, said switch means coupling one of said signals at said
inputs to an output;



l\brhn\,mv;mu &4 :u

or controlling said graphics generatiorn nean
sal Hm"a,m ﬂggw( 105; 205; 305) including stylized, graphigal Z%OMAY 1"98 %
S

represent ati ens unctions to be controlled, said funct i dng_being .-

sel’ected for control by a user; and at least dne (135) of sai d

functions affecting the display of vi deoq mages. WO 6/ 114442
PCT/ US95/ 14668  picture-in-picture processing means (830) for recéiving first (MAIN PIX)

and second (SMALL PIX) video signals, said picture-in-picture processing
means producing a combined image comprising a main image portion and a
secondary image portion, said picture in picture processing means having an

5 output coupled to said video processing means for applying a video signal
thereto; and

a controller (810) for controlling said switch means, said video processing
means (820), and said picture-in-picture processing means;

said controlier (810) causing said video processing means (820) to

10 operate in a first mode in which said first video signal (MAIN PIX) is selected as
) said main image portion and said secondary image portion is derived from said
second video signal (SMALL PIX); and

said controller (810) in response to a menu command causing said video
processing means (820) to operate in a second mode in which said graphics

15 signal is used as a main image portion and said secondary portion is derived
from one of said first and second video signals;

a stylized graphics image (105;205;305) including stylized graphical
representations of functions to be controlled, said functions being selected for
control by a user, at least one (135) of said functions affecting the display of

20 video signals; and
said controller (810) causing said video processor (820) to operate in a
s third mode in which said stylized graphics image includes a depiction of the
screen (311) of a television receiver (310), and said graphics generation means
(800) generates animated graphics for display on said screen of said depiction
25 of said television receiver.

3. Menu generation apparatus for generating a stylized image of an
environment in which a viewers physical television receiver is situated,
comprising:
graphics generation means (800) for generating a graphics signal for
30 display;
picture-in-picture processing means (830) having inputs coupled to



ST T T ALPLALLLIALES o vidaisd |
at | said functions affecting the di spl ay of vi deg’ |
Si gngﬂgulmi\ﬁ “L lL 4. Menu generation apparatus for lusle RV MAY 198 §
tel evi, L er, conprising: gr aphi kst generati on B

nmeans (800) for generating a gr aphi Cf signal for displaly; :
vi deo processing neans (820) for process Q\g a video sighal; 1 0

sai d video processi ' " ' ; @fy@' ' first
i nput coupl éﬁf;?lge?%%ﬁggﬁ)@%ﬁ%ggaﬁgggpﬁhﬁﬁ’gﬁ} Igle%escond fﬁ@ggﬂ’& Ie{jSt
to recei ve sagembirihimags icongrisiny a maircimade portiomeand as secondayydmagst

said inputs to an output; sai d graphi cs generation neans
(800) produgioniori 15 graphics i mage conprising a main i nmage portion and a

secondary 1 Mg, DBLQingSReHnERB20) R PoSehigPRaB8 shghasbst ant al Iy

static
5 said video processing means (820) including fast switch means having

a first input coupled to receive said combined image signal and a second input
coupled to receive said graphics signal, said fast switch means coupling one of
said signals at said inputs to an output; and
a controller (810) for controlling said switch means and said picture-in-
10 picture processing means (830);
N said controller (810) in response to a menu command causing said video
processor means (820) to operate in a first mode in which said first video signal
(MAIN PIX) is selected as said main image portion and said secondary image
portion is derived from said second video signal (SMALL P1X); and
16 said controlier (810) causing said video processor means (820) to operate
in a second mode in which said graphics signal is used_as said main image
portion and said secondary image portion is derived from one of said first and
second video signals;
said picture-in-picture processing means (830) displaying said secondary
20 image portion in a first screen position in said first mode, and in a second
different screen position in said second mode; s
e a stylized graphics image (105;205;305) displayed in accordance with
said graphics signal including stylized,graphical representations of functions to
be controlled, said functions being selectable for control by a user; and
25 at least one (135) of said functions affecting the display of video signals.

4. Menu generation apparatus for generating a stylized image of an
environment in which a viewer's physical television receiver is situated,
comprising:

graphics generation means (800) for generating a graphics signal for

30 display;
video processing means (820) for processing a video signal;
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sai d graphlcs | mage (M05; 205; 305) i ncl udi ng graphi cal r gpresent ati ons -
of ¥unctions to be controlled, said funiﬁions bei ng sql ecTed for
control by a user; and | east one (135) Jof said functlons}

affecting the gaidiificproebssing Atedr®@29) including switch means having a first
input coupled to receive said video signal and a second input coupled to receive
said graphics signal for coupling one of said signals at said inputs to an output;
said graphics generation means (800) producing a stylized, graphics
5 image comprising a main image portion and a secondary image portion, said
main image portion being substantially static and said secondary image portion
being dynamic; and '
a controller (810) for controlling said graphics generation means;
said graphics image (105;205;305) including stylized, graphical
10 representations of functions to be controlled, said functions being selected for
N control by a user; and
at least one (135) of said functions affecting the display of video images.
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(57) Abstract

A television receiver includes a graphics generator (800) for generating for display a stylized image (105; 205; 305) of the environment

in which the user's physical television receiver is situated. The image

includes graphical representations of functions which are available

for selection and control by a user, and at least one (135) of which functions affect the display of the video image. In one embodiment of
the invention, a video inset-image from a PIP unit is completely surrounded by a graphics image. The PIP image is aligned with the screen
(111; 211} of a graphically displayed television receiver (110; 210) to portray 4n image of a television displaying a received television
program. Alternatively, an animated graphics presentation is displayed in the screen area (311) of the graphically-displayed television
receiver to simulate live video, In another embodiment, a stylized display of the user's room is altered in response to user input regarding
the user’s consumer electronics equipment, and submenu operational choices are enabled or disabled accordingly.
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