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FIG. 4 is an exemplary plan view of the exterior of a remote

VIDEO DISPLAY DEVICE AND MENU
SCREEN DISPLAY METHOD

controller in the embodiment;
FIG. 5 is an exemplary ?owchart of a menu screen display

process in the embodiment;

CROSS-REFERENCE TO RELATED
APPLICATIONS

FIG. 6 is an exemplary front view of a menu screen in the

embodiment;
This application is based upon and claims the bene?t of

FIG. 7 is an exemplary diagram illustrating a relationship

priority from Japanese Patent Application No. 201 1-044369,

between a menu classi?cation icon group and a menu icon

?led Mar. 1, 2011, the entire contents of which are incorpo

group in the embodiment;
FIG. 8 is another exemplary front view of the menu screen

rated herein by reference.

in the embodiment;
FIG. 9 is still another exemplary front view of the menu
screen in the embodiment;
FIG. 10 is an exemplary schematic diagram illustrating a

FIELD

Embodiments described herein relate generally to a video
display device and a menu screen display method.

transition in the embodiment;
FIG. 11 is an exemplary schematic diagram illustrating
another transition in the embodiment;

BACKGROUND

In recent years, video display devices (such as digital tele

visions) have increasingly become multifunctional and

20

highly-sophisticated, and become capable of being provided
with various kinds of audio and visual (AV) functions. For

example, in addition to the viewing, recording and reproduc
ing functions of television broadcast programs, it becomes
possible to realize various other AV functions including: a

25

function to store content such as video images and music in an

internal/ external large-capacity recording medium, and to

FIG. 12 is an exemplary ?owchart of an operation-based
screen generating process in the embodiment;
FIG. 13 is an exemplary schematic diagram illustrating still
another transition in the embodiment;
FIG. 14 is an exemplary schematic diagram illustrating still
another transition in the embodiment;
FIG. 15 is an exemplary schematic diagram illustrating still
another transition in the embodiment; and
FIG. 16 is an exemplary schematic diagram illustrating still
another transition in the embodiment.

read and reproduce the content; and a function to reproduce
DETAILED DESCRIPTION

video images or music programs provided over a network.

In some of the video display devices involving such various

30

functions, as one kind of user interface function, a menu

In general, according to one embodiment, a video display

screen displaying a list of various functions is displayed to

device comprises a menu screen display module. The menu

require the user to select a desired function.
Meanwhile, as a technique for improving the user friend
liness of such a user interface function, there exists a tech

screen display module displays a menu screen from which a
35

comprises at least two hierarchical levels. A higher hierarchi
cal level of the hierarchical levels comprises a ?rst group

nique for changing shapes/display colors of icons, a tech
nique for assigning functions to a direct key or a plurality of
keys, or the like.
In a video display device that can have various functions

formed by arranging select elements representing classi?ca

such as the above described various AV functions, a user 40
interface function is required so that a user can easily select a

desired function from the various functions, through a simple

operation.
In a video display device with more functions and higher
performance, a large number of direct keys need to be pro
vided to the remote controller that operates the video display

45

select elements is selected. Here, the one of the select ele
ments represents the one of the classi?cations to which the

troller also becomes complicated. However, if the direct keys
50

direct key is assigned, and the operation device comprises the
direct key.

55

digital television 1 that is a video display device according to
an embodiment. As illustrated in FIG. 1, the digital television
1 externally has a rectangular shape when viewed from the
front (or in a plan view of the front face). The digital television

are eliminated, users who are used to the conventional direct

FIG. 1 is an external perspective view of an example of a

required.
BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

tions of various functions related to video image displaying.
A lower hierarchical level of the hierarchical levels comprises
a second group formed by arranging select elements repre
senting the functions corresponding to the classi?cations.
Upon receipt of a signal from a direct key to which one of the
classi?cations represented by the select elements of the
higher hierarchical level is assigned, the menu screen display
module displays the menu screen in a state in which one of the

device from a distance. Further, operation of the remote con

key operations need to releam how to use the remote control
ler from the beginning, and extra time and energy will be

select element representing a desired function can be selected
by a key operation on an operation device. The menu screen

1 comprises a housing 2 and a liquid crystal display (LCD)
A general architecture that implements the various features

panel 3. The LCD panel 3 receives a video signal from a later
described video processor 20 (see FIG. 2), and displays an
image such as a still image or a video image. The housing 2 is

of the invention will now be described with reference to the

drawings. The drawings and the associated descriptions are
provided to illustrate embodiments of the invention and not to
limit the scope of the invention.
FIG. 1 is an exemplary external perspective view of a

60

FIG. 2 is a block diagram of the signal processing system of
the digital television 1. As illustrated in FIG. 2, the digital

television 1 supplies digital television broadcast signals

digital television according to an embodiment;
FIG. 2 is an exemplary block diagram of the signal pro

cessing system of the digital television in the embodiment;
FIG. 3 is an exemplary functional block diagram of the
controller in the embodiment;

supported by a supporting portion 4.

received by an antenna 12 to a tuner module 14 as a receiver
65

via an input terminal 13 so that the broadcast signal of a
desired channel can be selected. The digital television 1 sup

plies the broadcast signal selected by the tuner module 14 to

US 8,782,522 B2
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4

a demodulator/decoder 15 to recover the digital video and

information supplied from the operation module 24 and the

audio signals and the like. The recovered signals are then
output to an input signal processor 16. It should be noted that
the digital television 1 of this embodiment described herein
comprises three tuners serving as receivers that receive digital
television broadcast signals (two of the three tuners being a
tunerA 141 and a tuner B 142 for receiving terrestrial digital
broadcasts, the other one being a tuner C 143 for receiving

remote controller 25, and the like.
A disk drive module 27 is also connected to the controller
23. An optical disk 28 such as a digital versatile disk (DVD)
can be set in and detached from the disk drive module 27. The
disk drive module 27 has the function to perform recording
and reproducing of digital data on the set optical disk 28.
In accordance with an operation of the operation module
24 or the remote controller 25 by a viewer, the controller 23

BS/CS digital broadcasts).
The input signal processor 16 performs predetermined

can control a recording/reproducing processor 29 to trans

digital signal processing on each of the digital video and
audio signals supplied from the demodulator/ decoder 15.

form the digital video signals and audio signals obtained from
the demodulator/decoder 15 into a predetermined recording

The input signal processor 16 separates an event informa

format by encrypting the digital video signals and audio sig

tion table (EIT) from the broadcast signals selected by the

nals. The controller 23 then supplies the transformed signals

tuner module 14. This table describes the event information
such as the names of programs, the cast, and the start times.

to the disk drive module 27, and can control the disk drive
module 27 to record the transformed signals on the optical
disk 28.

The EIT separated by the input signal processor 16 is input as
program listing data to a controller 23. The EIT contains the

In accordance with an operation of the operation module

information about programs such as the title information as

the event information about the programs, and the informa
tion about the broadcast content such as the genre informa

20

tion, the air dates, and the cast information.

The input signal processor 16 outputs digital video signals
to a combining processor 17, and outputs digital audio signals
to an audio processor 18. The combining processor 17 super

25

imposes on-screen display (OSD) signals on the digital video
signals supplied from the input signal processor 16, and out
puts the superimposed signals. The OSD signals are video
signals to be superimposed, such as subtitles, graphical user
interfaces (GUIs), and OSDs generated from an OSD signal
generator 19. In this case, the combining processor 17 super

24 or the remote controller 25 by a viewer, the controller 23
can also control the disk drive module 27 to read the digital

video signals and audio signals from the optical disk 28, and
control the recording/reproducing processor 29 to decrypt the
read signals. The decrypted signals are then supplied to the
input signal processor 16, and thereafter, are used in the above
described video image displaying and audio reproductions.
A hard disk drive (HDD) 30 is connected to the controller
23. In accordance with an operation of the operation module

30

24 or the remote controller 25 by a viewer, the controller 23
can control the recording/reproducing processor 29 to trans

imposes OSD signals supplied from the OSD signal generator

form the digital video signals and audio signals obtained from
the demodulator/decoder 15 into a predetermined recording

19 directly on the video signals supplied from the input signal
processor 16, and outputs the superimposed signals.
The digital television 1 supplies the digital video signals

nals. The controller 23 can then supply the transformed sig
nals to the HDD 30, and control the HDD 30 to record the

format by encrypting the digital video signals and audio sig
35

output from the combining processor 17 to the video proces
sor 20. The video processor 20 converts the input digital video
signals into analog video signals in a format that can be
displayed on the LCD panel 3 functioning as an output mod

ule. The digital television 1 supplies the analog video signals

transformed signals on a hard disk 30a.

In accordance with an operation of the operation module
24 or the remote controller 25 by a viewer, the controller 23
can also control the HDD 30 to read the digital video signals
40

output from the video processor 20 to the LCD panel 3 so that

the analog video signals are used in video image outputs.
The audio processor 18 converts the input digital audio
signals into analog audio signals in a format that can be
reproduced by a speaker 22 in a later stage. The analog audio
signals output from the audio processor 18 are supplied to the
speaker 22, and are used for audio reproductions.
As illustrated in FIG. 2, the above described combining
processor 17, the audio processor 18, the OSD signal genera
tor 19, and the video processor 20 constitute an output signal

3011, so as to function as a program listing database (program

listing DB) 301 and a menu information database (menu
information DB) 302. Under the control of the controller 23,
the program listing database 301 stores program listing data
50

with later described various functions of the digital television
1.
55

operating device mounted in the main unit of the digital
television 1, or receives operation information transmitted
60

terminal 31 are supplied to the input signal processor 16 via
the recording/reproducing processor 29, and thereafter, are
used in the above described video image displaying and audio

reproductions.

memory 23b comprises a read only memory (ROM) storing
the control program to be executed by the CPU 2311, a random

setting information, control information, and the operation

An input terminal 31 is further connected to the digital
television 1. The input terminal 31 is used to input digital
video signals and audio signals from the outside directly into
the digital television 1. Under the control of the controller 23,

the digital video signals and audio signals input via the input

from a remote controller 25 serving as an operating device to

access memory (RAM) for providing a work area to the CPU
23a, and a nonvolatile memory that stores various kinds of

in the form of the EIT separated by the input signal processor
16. The menu information database 302 stores menu con?gu
ration information for con?guring a menu screen associated

tion information from an operation module 24 that is an

a receiver 26. The controller 23 controls the respective mod
ules so that the contents of the operations are re?ected.
The controller 23 also contains a memory 23b. The

The HDD 30 stores various kinds of data into the hard disk

45

processor 21.

In the digital television 1, the controller 23 collectively
controls all operations including the above described various
receiving operations. The controller 23 contains a central
processing unit (CPU) 23a. The controller 23 receives opera

and audio signals from the hard disk 30a, and control the
recording/reproducing processor 29 to decrypt the read sig
nals. The decrypted signals are then supplied to the input
signal processor 16, and thereafter, are used in the above
described video image displaying and audio reproductions.

65

Under the control of the controller 23, the digital video
signals and audio signals input via the input terminal 31 are
supplied to the recording/reproducing processor 29, and are
then used in recording and reproducing performed on the

US 8,782,522 B2
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optical disk 28 by the disk drive module 27, and recording and
reproducing performed on the hard disk 30a by the HDD 30.

the digital television 1, the controller 23 also controls the
respective modules so that the contents of the operation are
re?ected.
For example, in accordance with an operation of the opera
tion module 24 or the remote controller 25 by a viewer, the
controller 23 can control the recording/reproducing processor

It should be noted that, in accordance with an operation of
the operation module 24 or the remote controller 25 by a
viewer, the controller 23 also controls recording between the
disk drive module 27 and the HDD 30. Speci?cally, the con

troller 23 also controls recording of the digital video signals

29 to transform the digital video signals and audio signals

and audio signals recorded on the optical disk 28 onto the hard

obtained from the demodulator/decoder 15 into a predeter

disk 30a, and controls recording of the digital video signals

mined recording format by encrypting the digital video sig

and audio signals recorded on the hard disk 30a onto the

nals and audio signals. The controller 23 can then supply the
transformed signals to the HDD 30, and control the HDD 30
to record the transformed signals on the hard disk 30a.

optical disk 28.
A network interface 32 is also connected to the controller
23. The network interface 32 is connected to an external
network 34 via an input/ output terminal 33. Network servers

Based on a remote control code (the motion signal corre

sponding to the selected menu) that is transmitted from the
remote controller 25 and is received by the receiver 26, the

35, 36 for providing various services by using the communi
cation functions obtained through the network 34 are con
nected to the network 34. With this arrangement, the control
ler 23 can use the services being provided therein by
accessing and exchanging information with a desired one of
the network servers 35, 36 via the network interface 32, the
input/output terminal 33, and the network 34. It should be

menu screen display processor 231 obtains the menu con?gu
ration information from the menu information database 302.
The menu screen display processor 231 then creates menu
20

When a “program” in a program listing X (see FIG. 11) is
selected in a situation where the program listing X created

noted that a SD memory card or a USB device may be con

nected to the network interface 32 via the input/ output termi
nal 33.
As the CPU 23a operates in accordance with the control

from the program listing data stored in the program listing
25

(see FIGS. 13 to 16) corresponding to the “program”, and
sends the operation-based-screenY to the OSD signal gen
erator 19.
30

screen generator 235 functioning as a screen generator, as

illustrated in FIG. 3.
The network processor 233 controls communications per
formed through the network interface 32 connected to the
external network 34 via the input/output terminal 33. The
network servers 35 and 36 (the number of the network servers

That is, the output signal processor 21 combines the video
and audio data sent from the input signal processor 16, the
menu screen data created by the menu screen display proces

35

sor 231, the operation-based-screen Y generated from the
operation-based-screen generator 235, and the audio data.
The output signal processor 21 then sends the respective data
to the video output and the audio output.
FIG. 4 is a plan view showing the exterior of the remote

is two in the example illustrated in the drawings) for provid
ing various services by using the communication functions
obtained via the network 34 are connected to the network 34.
With this arrangement, the network processor 233 can use the

database 301 is displayed, for example, the operation-based
screen generator 235 generates an operation-based-screenY

program, the controller 23 realizes a menu screen display
processor 231 functioning as a menu screen display module,
a remote control processor 232, a network processor 233, a

program listing processor 234, and an operation-based

screen data that is a graphical user interface (GUI), and sends
the menu screen data to the OSD signal generator 19.

controller 25 . As illustrated in FIG. 4, the remote controller 25
40

comprises a power key 2511, numeric keys 250, a channel
selecting key 25d, a volume control key 25e, a cursor-up key

services being provided therein by accessing and exchanging

25], a cursor-down key 25g, a cursor-left key 25h, a cursor

information with a desired one of the network servers 35, 36

right key 251', an enter key 25j, a return key 25!, an end key
25m, and four color (blue, red, green, and yellow) keys 2511.
The cursor-up key 25], the cursor-down key 25g, the cursor

via the network interface 32, the input/ output terminal 33, and
the network 34.

45

The program listing processor 234 obtains the EIT (the

left key 25h, and the cursor-right key 251' are formed as a
so-called arrow key 252.
The remote controller 25 also comprises a play stop key

program listing data) separated by the input signal processor
16, and stores the EIT into the program listing database 301.
It should be noted that the EIT (the program listing data) may
be obtained through the network 34. Where the EIT (the
program listing data) is obtained from is determined by the
user setting in the digital television 1. The program listing
processor 234 has a keyword search function for the EIT (the
program listing data). The program listing processor 234
searches for the EIT (the program listing data) with a desig
nated keyword and a predetermined concordance rate. The

250, a play key 25p, a backward skip key 25q, a forward skip
50

55

program, and supplies the corresponding program listing data
to the program listing database 301.

can be skipped by a constant amount in the backward or
60

cessor 16 to switch on or off the power supply, select a menu

in a later described manner, switch tuners, or switch channels

tion from the operation module 24 installed in the main unit of

forward direction with respect to the reproducing direction, or

can be backward-skipped or forward-skipped, by operating
the backward skip key 25q or the forward skip key 25r of the
remote controller 25. Further, in the digital television 1, infor
mation such as video images or sound being reproduced by

remote controller 25 and is received by the receiver 26, the
remote control processor 232 instructs the input signal pro

(including a so-called zapping operation in which channels
are repeatedly switched). When receiving operation informa

operating the play stop key 250, the play key 25p, or the pause
key 2511 of the remote controller 25. Also, in the digital
television 1, information such as video images and sound
being reproduced by the disk drive module 27 or the HDD 30

program listing processor 234 then narrows down a matched

Based on a remote control code that is transmitted from the

key 25r, a fast-rewind key 25s, a fast-forward key 251, and a
pause key 2511.
That is, in the digital television 1, information such as
video images and sound obtained from the disk drive module
27 or the HDD 30 can be reproduced, stopped, or paused by

65

the disk drive module 27 or the HDD 30 can be continuously
reproduced at a high speed in the backward or forward direc
tion with respect to the reproducing direction, or can be

US 8,782,522 B2
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fast-rewound or fast-forwarded, by operating the fast-rewind

ters, as long as those images or characters represent the menu

classi?cations and the functions corresponding to the respec

key 25s or the fast-forward key 252 of the remote controller
25.
The remote controller 25 also comprises a menu key 25b, a
broadband key 25k, a ?ash news key 25v, a recording list key
25w, a program listing key 25x, and a program listing sum

tive menu classi?cations.

FIG. 7 shows the relationships between the menu classi?

cation icon group IA of the higher hierarchical level (the ?rst
hierarchical level) and the menu icon group IB of the lower

hierarchical level (the second hierarchical level).

mary key 25y.

The menu classi?cation icon group IA comprises a “broad
band” icon 50, a “recor ” icon 60, a “view” icon 70, a “media

The menu key 25b is the key for displaying a menu screen

showing various functions of the digital television 1, and will

player” icon 80, and an “input switch” icon 90.
The “broadband” icon 50 is the shortcut icon representing
the menu classi?cation for activating the network applica
tions (browsers) corresponding to network services, for

be described later in greater detail.

The broadband key 25k is the key for activating various
browsers having broadband capabilities such as information
searching and video providing services. The ?ash news key
25v is the key for viewing the latest news automatically
recorded in the HDD 30. The recording list key 25w is the key
for displaying a recording list designed for viewing or erasing

example.
The “record” icon 60 is the shortcut icon representing the
menu classi?cation for recording content or scheduling the

recording of content.
The “view” icon 70 is the shortcut icon representing the

programs recorded on the HDD 3 0. It should be noted that the
video images stored in the network servers 35 and 36 can also

be reproduced through the recording list.
The program listing key 25x is the key for displaying the
program listing X designed for viewing programs, recording

menu classi?cation for viewing content.
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applications corresponding to reproductions of video images,

programs, and scheduling the recording of programs. The
program listing summary key 25y is the key for displaying a
program listing summary in the lower portion of the screen on
which programs are displayed. The program listing summary

25

is designed for viewing programs, recording programs, and
scheduling the recording of programs.
Next, a menu screen display process to be performed by the
menu screen display processor 231 having functions charac
teristic of the digital television 1 as a video display device is

The “media player” icon 80 is the shortcut icon represent
ing the menu classi?cation for activating the reproduction

photographs, and music stored in SD memory cards, USB
devices, the network servers 35 and 36, and the like.
The “input switch” icon 90 is the shortcut icon representing
the menu classi?cation for switching the input terminal 31.
In the menu classi?cation icon group IA illustrated in FIG.

6, the “view” icon 70 selected in the previous operation is still
in a selected state, and the “view” icon 70 in the selected state
30

is enlarged from a ?rst size, and is emphasized by a bright

ened background, for example. Meanwhile, the “broadband”

described in detail.

icon 50 that is located on the left side of the icon in the

Referring ?rst to the ?owchart in FIG. 5, the menu screen

selected state and is a second candidate for selection (in a

display process to be performed by the menu screen display

nonselected state) is displayed in a second size smaller than

processor 231 is described.
As shown in FIG. 5, when the controller 23 (the menu
screen display processor 231) determines that there has been
a selecting operation of the menu key 25b of the remote
controller 25 by a user (Yes in $1), the controller 23 generates
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menu screen display information for displaying a menu 40
screen, based on the menu con?guration information. The

controller 23 then outputs the menu screen display informa

tion to the output signal processor 21. In turn, the output
signal processor 21 outputs the menu screen display informa
tion to the LCD panel 3. As a result, the LCD panel 3 displays
the menu screen M1 illustrated in FIG. 6 (S4).
The menu screen M1 is superimposed on a reproduced
screen C of content (such as a video image). The content may
be content received via the tuner module 14, or may be con
tent stored in the HDD 30.
As illustrated in FIG. 6, the menu screen M1 comprises: a
menu classi?cation icon group (?rst group, classi?cation
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the ?rst size, and the “recor ” icon 60 that is located on the

right side of the icon in the selected state and is another
second candidate for selection (in a nonselected state) is also
displayed in the second size smaller than the ?rst size. The
“media player” icon 80 that is located on the right side of one
of the second-candidate icons and is a third candidate for
selection (in a nonselected state) is displayed in a third size
even smaller than the second size, and the “input switch” icon
90 that is located on the left side of the other second-candidate
icon and is another third candidate for selection (in a nonse
lected state) is also displayed in the third size even smaller
than the second size. It should be noted that the reason that the
icon selected in the previous operation is still in the selected
state is that there is a high probability that the user will repeat
the same operation. With this arrangement, the user can
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readily select a desired selective function from various kinds

of functions through a simple operation. As described above,
the operation information from the operation module 24 and

select element group) IA formed by icons (select elements)

archical level (the ?rst hierarchical level) displayed in various

the remote controller 25 is stored in a nonvolatile memory.
The menu icon group IB illustrated in FIG. 6 is an example
of when the “view” icon 70 is selected from the menu clas
si?cation icon group IA. While the “view” icon 70 is in a
selected state, the menu icon group IB includes a “recording

sizes; and menu icon groups (second group, function select

list” icon 71, a “program listing” icon 72, a “program listing

representing menu classi?cations, and arranged at a lower
portion of the reproduced screen C of the contents, the icons
representing the menu classi?cations being at a higher hier
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element group) IB formed by icons (select elements) repre
senting functions corresponding to each of the menu classi
?cations, the menu icon groups being at a lower hierarchical
level (second hierarchical level). In the menu screen M1, the
background BG of the menu classi?cation icon group IA and

60

list key 25w.
The “program listing” icon 72 is the icon for displaying the

the menu icon group IB in a dark color, so that the icons can

be easily distinguished from the reproduced screen C of the
content. It should be noted that the select elements are not

necessarily icons, but may be some other images or charac

summary” icon 73, and a “?ash news” icon 74.
The “recording list” icon 71 is the icon for displaying the
recording list for viewing or erasing programs recorded on the
HDD 30, and has the same functions as those of the recording
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program listing X to view programs, record programs, and
scheduling the recording of pro grams, and has the same func
tions as those of the program listing key 25x.

