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(57) Abstract: Provided is a user interface apparatus with improved operability thereby allowing a desired alternative to be selected
from a plurality of alternatives more smoothly than by conventional techniques. When an instruction is received from a user to display
a contents selection reception screen, eight contents corresponding to eight ordinal ranks are selected from among managed contents
at intervals of n/8, and are set as selectable alternatives, and a table is created in which the ordinal ranks of the eight selectable
& alternatives are corresponded with key codes respectively, where each key code represents a press directed to a corresponding one
& eight press sensors. Based on the created table, a GUI screen is displayed for receiving selection of one of the ordinal ranks. Upon
reception of ordinal-rank selection , a set of alternatives in a predetermined number including an alternative corresponding to the
selected ordinal rank are displayed as a list, where the predetermined number of alternatives in the set are consecutive in terms of
ordinal ranks. When a user selects a desired alternative from the list by operating members 31, the selection reception processing is
ended. The user may also scroll through the alternatives by operating the operation member 31.
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Description

USER INTERFACE APPARATUS, PROGRAM, AND RECORDING MEDIUM

Technical Field

The present invention relates to a user interface
technology for reéeiving a selection from among alternatives
respectively'represehting'objecfs displayed on a screen, based
onauseroperationdirectedtooperationmembers. Inparticular,
the present invention relates to improvement for operability

in the user interface technology.

Background Art

Currently, audiovisual apparatuses (AVapparatus), which
can obtain various contents via wvarious media, have been
developed. Examples of the contents are images (still images
and moving images), music, web pages, and application programs.
One example of the AVapparatuses is an HDD-installed DVD recorder
(hard disk drive installed digital versatile diék recorder) .

Suéh an AV apparatus has to have a function to allow users
toseleétoneofthecontentsstoredinxecordingmediaincluding

the HDD and the DVD, and the broadcast contents. Conventionally,

‘amenu-interaction type GUI (graphical user interface) realizes

the function by displaying alternatives of the contents as a
list on the screen and receiving a selection from the list, from

which a user can perform selection for playback, execution, or

‘recording.

For example, the HDD-installed DVD recorder disclosed by

non-patent reference 1 (see below) performs as follows. When



10

15

20

25

WO 2005/109165 PCT/JP2005/008393

the HDD-installed DVD recorder receives a user instruction for
a contents selection screen display, displays} names and
thumbnails of the contents stored either in an HDD or a DVD,
in the form of a list. The list is divided into pages so that
onepagecontainsapredeterminednumberofalternativesarranged
hnapredeterminedorder(e.g.descendiﬁgorderofstoreddates,
or according to channels).

In addition, conventional oéeration.members used in the
GUI are a mouse, a ten key, and a Jjog dial. However, the
information inputting apparatus displayed by the following

patent referenée 1 may also be used.

(Non-patent reference 1)

Internet reference
URL:http://panasonic.jp/dvd/recorder/eZOOh/spec/Ol.html
(Patent reference 1)

Japanese laid-open patent application No. 2001-184158

SuchAVapparatusesasdescribedabovécanselectadésired
content.from.among enormous amounts of contents recorded in an
HDD, a DVD, and the like, for playback.or for execution at any
time. However, the GUI operation for the selection is expected.
to be troublesome.

For example, suppose using a conventional AV apparatus

that can display a list of eight alternatives in a page. When

-an alternative indicating a desired.content.exists at page 50,

the user has to reach the page 50 by repeating a page-turning

operation directed to the operation member many times.

2.
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Tn addition, when the AV apparatus can display the
selectable contents as a list by thumbnails, it (takes time to
process for displaying the list. Accordingly, there will be
a lag between the user’s instruction operation for turning pages
and an actual list display switch. As a result, the user would
feel stress becausé he cannot select the desired contents easily
because the list display switch is not displayed smoothly.

If all the selectable alterlllatives can be displayed as
alist at once, it is no longer necessary to turn pages. However,
if there are thousands of the selectable alternatives, it takes
a great amount of time to generate the list, and the user has
to operate the operation members many times to reach a desired
alternative in tﬁe list. Thismight worsén the operability even
compared to the conventional case.

In %riew of the above, the present invention has an object
of providingauser interfaceapparatus with improvedoperability
in selection of a desired content from among many alternatives
compared to conventional cases, and of proviaing various

technologies relating to such a user interface apparatus.

Disclosure of the invention

So.as to achieve the above-described object, the present
invention provides a user interface apparatus having: an
operationmember onwhichat least three operations are possible;

a managing unit operable to manage n alternatives by assigning

thereto respective ordinal ranks; a setting unit operable to

set, as selectable, malternatives fromamong the nalternatives,

where n and m are integers satisfying n>m>1; a first receiving
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unit operable to receive selection of one of the malternatives,

~according to a first operation directed to the operation member;

a first display control ﬁnit operable to control to display,
in a display apparatus, a first set of alternatives in a
predetermlned number including the alternative whose selection
has been received by the first recelv:Lng unit, where the
alternatives in the first set are consecutive in terms of ordinal
ranks and are among the n alternatives managed in the managing
unit; a second dlsplay control unit operable to control to
display, in the display apparatus, a second set of alternatlves
different from the first set of alternatives, according to a
second operation directed to the operation member; and a second
receiving unit operable to receive selection of a desirea
alternative from the second set of alternatives displayed by
the second display control unit, according to a third operation’
difecﬁed to the operation member.

<Action>

According ‘eo the above-stated structure,' when a user
performs a first operation to select alternatives out of all
the ali;_ernatives set Dby the setting unit, the selected
alternatives having ordinal ranks cloee to the ordinal rank of
a desired alternative. Accordingly, the wuser interface
apparatus can display a first set of alternatives in a
predetermined number including the alternative whoee selection

has been received by the first receiving unit, where the

"alternatives in the first set are consecutive in terms of ordinal

ranks and are among the n alternatives managed in the managing

unit. TIn addition, even when a desired alternative is not
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displayed in the display apparatus, a second operation canenable
a second set of alternatives aifferent from the first set of
alternatives to be displayed.

Here, the second set of alternatives may include part of
the first set of alternatives, or may not include any of the
first set of alternatives at all.

In addition, the operation member may be in an disk form
or an oval form, be operable to bé rotated with the center of
the disk or of the oval as an axis, and be providedwith: a decision
button at the center of the operation member; and m directional
buttons in radial formatibn with a center being the decision
button.

In addition, a program according to the present invention
is a program for making a computer perform selection reception
processing, where the computer includes an operation member on
which at least three operations are possible and manages
alternatives by assigning thereto respective ordinal ranks, the
selection reception processing having: a setting sfep of setting
as selectable, m alternatives from among thé n alternatives,
where n and m are integers satisfying n>m>1; a first receiving
step of receiving selection of one .of the m alternatives,
according to a first operation directed to the operation member;
a first display control step of controlling to display, in a
display apparatus, a first set of alternatives inapredetermined

number including the alternative whose selection has been

received in the first receiving step, where the alternatives

in the first set are consecutive in terms of ordinal ranks and

are among the n alternatives managed in the computer; a second

5
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display control step of controlling to display, in the display
apparatus, a second set of alternatives different fromthefirst
set of alternatives, according to a second operation directéd
to the operation member; and a second receiving step of receiving
selection of a desired alternative from the second set of

alternatives displayed by the second display control step,

' according to a third operation directed to the operation member.

Furthermore, a recording med’ium according to the present
invention recorda therein the above-described program.

In additidn, a select‘io,n reception method according to
the present invention is a selection reception method used in
a computer that includes an operation member on which at least
three operations are possible and that manages alternatives by
assigning thereto respective ordinal ranks, the selection
reception processing having: a setting step of setting as-
selectable, malternatives from among the n alternatives, where

n and m are integers satisfying n>m>1; a first receiving step

of receiving selection of one of the m alternatives, according

to a first operation directed to the operation member; a first
display' control step of controlling to display, in a display

apparatus, a first set of alternatives in a predetermined number

-including the alternative whose selection has been received in

the first receiving step, where the alternatives in the first
set are consecutive in terms of ordinal ranks and are among the

nalternatives managed in the computer; a second display control

.step of controlling todisplay, inthedisplay apparatus, a second

setof alternatives different fromthefirst set of alternatives,

according to a second operation directed tothe bperation member;
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and a second receiving step of receiving selection of a desired
alternative from the second set of alternatives displayed by
the second display control step, according to a third operation

directed to the operation member.

<Effect>

Withauser interfaceapparatus having the above—deséribed
structure, a user is able to dispiay in a display apparatus a
desired alternative by performing first and second operations
for the operation member. Therefore, the number .of operations '
necessary for reaching a desired alternative is reduced
remarkably compared to conventional GUIs for selection
reception.

Here, a structure is possible inwhichthe operationmember
is operable to be pressed and rotated, the user interface’
apparatus has a first detection unit operable to detect a press
operationdirected to the operationmember and a second detection
unit operable to detect a rotation operation difected to the
operation member, the first reception unit receives selection
of one of the m alternatives, according to the single press
operation that the first detection unit has detected, and the
second display control unit controls to display, in the display
apparatus, the second set of alternatives, according to the
rotation operation that the second detection unit has detected.

Withauser interface apparatus having the above-described

.structure, a user is able to select, fromamong the set selectable

alternatives, an alternative whose ordinal rank is close to the

ordinal rank of the desired alternative by performing only one
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press operation for the operation member, and further to make
fine adjustments for display of alternatives by means of the
rotation operation. |

Here, a structure is possible inwhich the operationmember
is operable to be pressed and rotated, the user interface
apparatus hasa firét detectionunit operabletodetecta rotation
operationdirectedto the operation member and a second detection
unit operable to detect a press ,operati.on directed to the
operation member, the first reception unit receives selection
of one of the m alternatives, according to the single rotation
operation that the first detection uhit has detected, and the
second display control unit controls to display, in the display
apparatus, the second set of alternatives, according to the press
operation that the second detection unit has detected.

Witha user interface apparatus having the above-desgribed :
structure, auser is able to select, fromamong the set selectable
alternatives, an alternative whose ordinal rank is close to the
ordinal rank of the desired alternative by perfor‘ming only one
rotation operation for the operation member, and further to make
fine adﬁustments for display of alternaﬁives by means of the
press operation. |

Here, a structui‘e is possible inwhich the operation member
contains at least m press operation sub-members, the user
interface apparatus has a table creation unit operable to create

atable inwhichordinal ranksof themalternativesareas sociated

‘'with m pieces of operation information corresponding to press

operations respectively directed to the m press operation

sub-members, the first detection unit detects a press operation
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directed to one of the press operation sub-members, and the first
receptionunitreceives selectionofanalternative whoseordinal
rank is associated with a piece of operation information
corresponding to the press operation that the first detection
unit has detected.

A user‘intérface apparatus having the above-described
structure is able to create a table in which ordinal ranks of
the set selectablealternatives are)respectively associatedwith
press operation sub-members. Accordingly, a user is able to
select an alternative whose ordinal rank is close to the ordinal
rank of the desired alternative, by only pressing any one of
the m press operation sub-members.

Here, a structure is possible in which the press operation
sub-members are disposed in a particular formation, and the user
interface apparatus further has a third display control unit’
operable to control to display, in the display apparatus, a user
interface screen on which ordinal ranks of the m alternatives
are disposed in the particular formation.

Witha user interface apparatus having the above-described
structdre, a user is able to select an alternative whose ordinal
rank is close to the ordinal rank of fhe desired alternative,
by looking at the m ordinal ranks displayed on the screen.

Here, a structure is possible in which the press operation
sub-members are disposed in a particular formation, the n

alternatives are contents recorded in a storage unit, the

-managing unit manages the n contents in descending order of dates

recorded into the storage unit, and the user interface apparatus

further has a third display control unit operable to control
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to display, in the display apparatus, a user interface screen
on which recorded dates of contents whose ordinal ranks are
asséciated with the m pieces of operation information in the
table are disposed in the particular formation.

With a user interface apparatus having the above-des cribed
structure, a user is able to select a content whose recorded
date is close to the recorded date of the desired content, by
looking at the m recorded dates aisplayed on the screen.

Here, a structure is possibl\e in which the press operation
sub-members are disposed in a particular formation, the n
alternatives are .contents recorded in a storage unit, the
managing unitmanages the ncontents indes cending ordér of number
of times played back, and the user interface apparatus further
has a third display control unit operable to control to display,
in the display apparatus, a user interface screen on which number -
of times played back for contents whose ordinal ranks are
associated with the m pieces of operation information in the
table are disposed in the particular formation:

Witha user interface apparatus having the above-described
structufre, a user is able to select a content whose number of
times played back is close to the number of times' played back
for the desired content, by looking at the mpieces of information
displayed on the screen which respectively correspond to number
of times played back.

Here, a structure is possible in which the press operation

.sub-members are disposed in a particular formation, the n

alternatives are contents recorded in a storage unit, the

managing unit manages the n contents, in one of an order of the

10
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Japanese syllabary and an alphabetical order, and the user
interface apparatus further has a third display control unit
operable to control to display, in the display apparatus, a usér
interface screen on which initials of titles of contents whose
ordinal ranks are associated with the m pileces of operation
information in the table are disposed in the particular
formation.

With a user interface apparatus having the above- described
structure, auser is abletoselectacontentwhose title’sinitial
is close tothetitle’s initial of the desired content, by looking
at the m initials displayed on the screen.

Here, a structure is possible in which the press operation
sub-members aré disposed in a particular formation, and the user
interface apparatus further has a third display control unit
operable to control to display, in the display apparatus, a user
interface screen on which titles of the m alternatives are
disposed in the particular formation.

Witha user interface apparatus having the abc'ave— described
structure, a user is able to select an alternative whose ordinal
rank is 'expected to be close to the ordinal rank of the desired
alternative,” by looking at the m altefnatives displayed on the
screen.

Here, a structure is possible in which the press operation
sub-members are disposed in a particular formation, the n

alternatives are scheduled programs which are objects of record

‘presetting, the managing unit manages the n scheduled programs

in descending order of broadcast time, and the user interface

apparatus further has a third display control unit operable to

11
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control to display, in the display apparatus, a user interface
screen on which broadcast times for scheduled programs whose

ordinal ranks are associated with the m pieces of operation

- information in the table are disposed in the particular

formation.

Withauser interface apparatus having the above-described
structure, auser isabletoselectan alternatlve whose broadcast
time is close to the broadcast time of the desired scheduled
program, by looking at the m pieces of information displayed .
on the screen which respectively correspond to broadcast time.

Here, a structure is pdssible in which the press operation
sub-members are disposed in a particular formation, the n
alternatives are program channels, the managing unit manages
the nprogramchannels in descendingorder, and theuser interface
apparatus further has a third display control unit operable to
control to display, in the display apparatus, a user interface
screen on which program channels whose ordinal ranks are
associated with the m pieces of operation infofmation in the
table are disposed in the particular formation.‘

With auser interface apparatus having the above-described
structure, a user is able to select a‘ program channel that is
close to-the desired program channel, by looking at the m program
channels displayed on the screen.

Here, the user interface apparatusmay further havea first

detection unit operable to detect a touched position of the

-operation member; and a second detection unit operable to detect

a sliding operation directed to the operation member, where the

first receiving unit receives selection of one of the m

12
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alternatives, according1x)the'touchedgpositionnthat,the first

" detection unit has detected, and the second display control unit

controls to display, in the display apparatus, the second sét
of alternatives, according to’'the sliding operation that the
second detection unit has detected.

With the above-described structure, a user 1is able to
select, from among the set selectable alternatives, an
alternative whose ordinal rank is élose to the ordinal rank of
the desired alternative by performing only one touch operation
for the operation member, and further to make fine adjustments
for display of alternatives by means of the sliding operation.

Here, the uéer interface apparatus may further have: a
first detection unit operable to detect a sliding operation
directed to the operation member; and a second detection unit
operable to detect a touched.position.éf the operation member,
where the first receiving unit receives selection of one of the
m alternatives, according to the single sliding operation that
the first detection unit has detected, and the sécond display
control unit.contfols to display, in the display apparatus, the
second éet of alternatives, according to the touched position
that the second detection unit has detected.

With the above-described structure, a user is able to
select, from among the set selectable alternatives, an
alternative whose ordinal rank is close'to_the ordinal rank of
thedesiredalternativebyperformingonlyoneslidingoperation
directed to the operation member, and further to make fine
adjustments for display of alternatives by means of the touch

operation.

13
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Here, a structure is éossible in'which the setting unit
sets,asselectable,themalternativesoutofthenalternatives,
in constant intervals. | |

With the stated structure, it is possible to define m
ordinal ranks in constant intervals.

Here, a structure is possible in which when the
alternativesmanageibythenmnagingunithavechangedinnumber
or in ordinal ranks, the setting ﬁnit sets new m alternatives
as selectable.

With the stated structure, when there is change in ‘number
ofordinalranksofthesetselectablealternatives,thesetting
unit performs another setting for setting new selectable
alternatives. Therefore, the selection reception processing
is performed more smoothly than in a conventional case where
setting for the selectable alternatives is performed upon

reception of a user instruction for displaying a selection

- reception screen.

Here,theuserinterfaceapparatusmayfurthérhaveathird
reception unit operable to receive a user instruction of a rule
accordihg to which the m altérnatives are selected out of the
n alternatives, and the setting unit.sets the m alternatives
as selectable according to the rule instructed by the user.

With the stated structure, a user can define a rule
according to which selectable alternatives are selected.

Accordingly, set selectable alternatives are more convenient

for the user. This enhances operability.

Brief Description of the Drawings

14
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FIG.1 is a diagram showing a structure of an STB 1, being
one embodiment of the present invention.

FIG.2 is a diagram showing an external view of a remofe
controller 3.,

FIG.3 is an exploded perspective diagram of an operation
member 31 of fhé remote controller 3.

FIG.4A shows a plan view of an upper surface of an operation
knob 311 viewed from above, and a seétional view of the operation
member 31 cut at an axis A-A’ vertically with respect to the
plane.

FIG.4B is a plan view of an upper surface of the-operation
member 31 viewed from above.

FIG.4C is a diagram for explaining an operation of a brush
312 of the operation member 31.

FIG.5 is a block diagram showing a functional structure '
of the remote controller 3.

FIG.6 is a flowchart for describing selection reception
processing. | |

FIG.7 is a diagram showing one example of a management
table fér contents managed by being assigned ordinal ranks.

FIG.8 shows one example of a table in which eight press

sensors are associated with ordinal ranks of eight contents set

as selectable alternatives based on the table 700 of FIG.7.
FIG.9 is a diagram for describing selection reception
processing in a concrete operation example (1).
FIG.10 is a diagram showing one example of a table in which
rotation operations are associated with moving amounts of

alternatives displayed on a screen.

15
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FIG.11 is a diagram for describing selection reception
processing in a concrete operation example (2).

FIG.12 is a diagram showing one example of a table in whiéh
ordinal ranks of eight contents gelected from the table 700 of
FIG.7 are associated with respective rotation operations.

FIG.13 is a diagram showing one example of a table in which
the press operations are associated with a moving amount of
alternatives displayed on a screen.

FIG.14 is a diagram showing an external view of a remote
controller 3A.

FIG.15A shows: a sectional view of an operation member
31A cut at an axis B-B’ vertically with respect to the plane;
a plan view of a resistance element layer 1504 viewed from above;
and a backside view of a disk member 1501.

FIG.15B is a diagram showing a sectional view of the’
operation member 31A in a case where a user has touched the

operation member 31A.

FIG.16 is a block diagram showing a functional structure

of a remote controller 3A.

fIG.l7 is a diagram for describing selection reception
processing in a concrete example (3’.

FIG.18 shows one example of a table in which touch
operations are associated with ordinal ranks of eight contents
setésselectablealternativesbasedonthetableshowninFIG.7.

FIG.19isoneexampleofatableinwhichslidingoperations

‘are associated with moving amounts of alternatives displayed

on a screen.

FIG.20 is a diagram for describing selection reception

16
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processing in a concrete operation example (4).

FIG.21 shows one example of a table in which sliding
operations are associated with ordinal ranks of eight conteﬁts
set as selectable alternatives based on the table 700 in FIG.7.

FIG.22 is one example of a table in which tpuch operations
are associated with moving amounts of alternatives displayed
on a screen.

FIG.23 shows one example of a GUI screen for receiving
an instruction of record presetting.of a scheduled TV program.

FIG.24 shows one example of a GUI screen for receiving
a selection of a content to be played back.

FIG.25 shows one example of a GUI screen for receiving
a selection of a content to be played back.

FIG.26 shows one example of a GUI screen for receiving

a selection of a content to be played back.

Best Mode for Carrying Out the Invention

The following describes a STB (set top béx) being one
embodiment of the present invention, with reference to the
drawingé.

<1. Sstructure of STB>

FIG.1 is a diagram showing a structure of an STB 1.

The SIB 1is connected.to an antenna 4, a netwbrk 5, and
a display apparatus 2. The STB 1 has such hardware as: a tuner

11, a TS decoder 12, an AV decoder 13, a synthesizing processing

unit 14, an 0SD controller 15, a CPU 16, a RAM 17, a modem 18,

a remote controller interface (I/F) 19, a ROM 20, a reader/writer

21, a DVD drive 22, and an HDD 23.

17
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By the CPU 16 executiﬁg a control program stored in the
ROM 20 or the HDD 23 to control the hardware, the STB 1 realizes
such functions as a GUI function, a digital broadcast reception
function, an internet communication function, a memory-card
read/write function, a DVD read/write function, a contents
playback/execution function, and a contents record function.
Here, the contents are images (still images and moving images),
music, web pages, application pfograms, and the like.

The STB 1 includes a remote controller 3. When a user
operates operation members provided for the remote controller
3, the STB 1 is able to receive corresponding user operations.

For example, when receiving from the remote controller
3 a remote contfol code indicating an instruction for displaying
a contents selection reception screen, the STB 1 displays on
the display apparatus 2 a list of alternatives corresponding
to selectable contenté, and performs processing for receiving
one alternative from the list based on a user operation directed
to the operation members. Hereinafter, the érocessing is
referred to as “selectioq reception processing”. Such
selectibn receptionprocessingisonekindof processingincluded
in the control program. |

The tuner 11 performs digital demodulation and error.
correction for the broadcast waves received by the antenna 4,
and outputs resulting transport streams (TS) to the TS decoder
12.

The TS decoder 12 decodes TS packets constituting a TS
inputted from the tuner 11, makes selection therefrom and takes

out packetized elementary streams (PES) or sections, and outputs
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them to the AV decoder 13 or to the RAM 17.

The AV decoder 13 performs a series of contents playback
processing such as decompressing contents data of image/audio
compressed using a coding method in accordance with the MPEG
(moving picture experts group) standard, and synchronously
outputting and D/A'converting image/audio, and outputs obtained
signals to the synthesizing processing unit 14.

The 0SD controller 15 gener;ates graphics such as a GUIL
screen. For. example, the 0SD controller 15 generates the
contents selection reception screen. Thus generated graphics
signals are outputted to the synthesizing processing unit 14.

The synthesizing processing unit 14 synthesizes image
signals outputted from the AV decoder 13, and graphic 4signals .
outputted fromthe 0SD controller 15, and outputs the synthesized
signals to the display apparatus 2.

‘The modem 18 is used to communicate with other apparatuses
connected to the network 5. For example, the modem 18 can obtain
contents from a contents server connected to the nétwork 5. The
obtained contents is stored in the HDD 23, or subjected to a
sequential playback processing in the AV decoder 13 after having
been temporarily stored in the RAM 17 as a buffer.

The remote: controller I/F 19 is an interface ﬁsed in
receiving a remote control coae transmitted from the remote
controller 3 using an infrared wireless communication method.

The reader/writer 21 reads contents from the memory card

6 inserted thereto, and writes contents to the memory card 6.

The DVD drive 22 reads contents from the DVD 7 being set

thereto, and writes contents toa DVD 7, if the DVD 7 is writable
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such as a DVD-R, a DVD-RW/ and a DVD-RAM.

The HDD 23 is an apparatus thatfperforms'writing/reading
of contents to/from a hard disk, where examples of the contents
are contents obtained by the modem 18 from the contents server,
contents read by the reader/writer 21, and the contents read
by the DVD drivel22.

The STB 1 manages various contents, which can be plaved
back,executed,orrecorded,byassigningthemrespeqtiveordinal
ranks. For example, contents recorded in the HDD 23 are managed
in thé descending order of the recorded dates. As to broadcast
contents,theSTBZLreceivesEPG(electronicérogramguide)sent
from a broadcast station as section data, and manages the
broqdcastcontentsaccordingtothecorrespondingbroadcasttime,
by referring to the EPG. As to contents recorded in a DVD (e.g.
movie), the order of scenes of the movie contents is managed
by réferring to the management sheét recorded in the DVD.

The contents are also classified under various groups,
such as types of contents (movie, music, gamé, and so on}),
categories of movies (actiQn movies, romantic movies, and so
on), récording media (DVD, HDD, memory card, and so on), and

broadcast channels.

<2. Remote controlier>
The following describes the remote controller 3.

The remote controller 3 is equipped with various operation

" members. When a user operates the operationmembers, the remote

controller 3 transmits a remote control code that is inaccordance

withtheuseroperation,intheinfraredwirelesscommunication
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method. The STB 1 receives a user instruction by receiving the
remote confrol code transmitted from the remote controller 3.

FIG.2 is a diagram showing an external view of the remote
controller 3.

The remote controller 3 is equipped with operation members
31, 32, and 33. |

The operation member 32 is a key for receiving a press
operation. When the operation member 32 is pressed, a remote
control code for instructing ON/OFF of the main power is
transmitted to the STB 1.

The operation member 33 is also a key for receiving a press
operation. When the operation member 33 is pressed, a remote
control code for instructing display of the contents selection
reception screen is transmitted to the STB 1.

The operation member 31 is a key that can be both pressed '
and rotated. The operation member 31 is a combination of a
conventional ten key and a jog dial.

The following details the structure of this operation

member 31.

<2.1 Structure of operation member 31>

FIG.3 is an exploded perspective diagram of the operation
member 31 of the remote controller 3.

In this drawing, the reference number “34” represents an

upper case of the remote controller, “36” represents a lower

‘case of the remote controller, and “35” represents amulti-layer

wiring substrate. The multi—layef wiring substrate 35 is

supported by the lower case 36.
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On the multi-layer substrate 35, eight rotation sensors
313a, 313b, 313c, 313d, 313e, 313f, 313g, and 313h are provided
in a circular formation. A press sensor 314i is provided in
the center of the circle. A conductive member 315, ina circular
form, is provided inside the circle of the rotation sensors to
surround the press sensor 314i.

On the upper surfaces of the eight rotation sensors 313a,
313b, 313c, 3134, 313e, 3-13f, 313g, and 313h, press sensors 314a,
314b, 314c, 314d, 31l4e, 314f, 314g, and 314h are respectively
attached.

An operation knob 311, being a portion of the operating
member 31 to be in contact with a user, is made up of: a disk-form
member 311A made of an elastic insulation resin; a tubular member
311B whose surface is provided with a conductive coating; and
a brush 312 made of conductive elastic member. The operation
knob 311 is disposed on the conductive member 315.

The upper surface of the upper case 34 has a round through
hole 34A. It is designed so that the operation ‘knob 311 will
be exposed o{rer the upper case 34 through the through hole 34A.

fhe brush 312 is conducted through the member 311B and
the conductive member 315, by touchiﬁg a side surface of any
of the rotation sensors 313a, 313b, 313¢, 3134, 313e, 313f, 3139,
and 313h, thereby transmitting a signal to a later-described
rotation operation detection unit 302. Note that each of the

rotation sensors is providedwitha different level of resistance.

‘Therefore a voltage value outputted to the rotation operation

detection unit 302 when the brush 312 comes in contact with a

rotation sensor differs for each rotation sensor. Accordingly,
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fromavoltagevalueandanamountofchangethereof,itispossible
to determine a direction and an amount of the rotation.

FIG.4A shows a plan view of the upper surface of tﬁe
operation knob 311 viewed from above, and a sectional view of
theoperationmember3lcutatanaxisA-A’verticallywithrespect
to the plane.

A hole is provided at the cenfer of the upper surface of
themember 311Aof the operationmember 31. Theholeaccommodates
a nail-like member 310. The upper surface of the member 311A
is provided with eight portions convex in the form of triangle
(A). Theeightconvexportionsextendradiallysoastorepresent
eight directions. Towards the lower surface side of the member
3117, eight brim portions sticking outward are provided, the
eight brim portions corresponding to the eight convex portions
respectively.

‘As shown in this drawing, eight portions, each of which
is formed by a convex portion and a brim portion, are named press
portions 31la, 311b, 31llc, 3114, 31le, 311f, 31ig, and 311h.

As is clear from these drawings, the brim portions of the
above-némed press portions function to prevent the operation

member 31 from falling off through the through hole 34A of the

. upper case 34.

In addition, when any of the convex portions of the
above-described press portions is pressed (e.g. the convex

portion of the press portion 31llc), the corresponding brim

presses a press sensor (e.g. press sensor 314c) provided on a

corresponding one of the upper surfaces of the above-described

rotation sensors.
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When the member 310 is pressed, the lower end thereof will
press the press sensor 3141.

Thepresssensors314a,3l4b,314c,3l4d,3l4e,314f,314g,
314h, and 314i are conddcted‘by being pressed. An electric
current, having different level of voltage for each press sensor
actually pressed/ is sent to a press operation detection unit
301 detailed later. |

Next, a rotation operation of the operation member 31 is
described.

FIG.4B is a plan view of the upper surface of the operation
member 31 viewed fromabove, andFIG.4Cisadiagramforexplaining
an operation of the brush 312 of the operation member 31.

As FIG.4B shows, the operation member 31 can be rotated
in the circumferential direction of the member 311A.

When the operation member 31 1is rotated in the
circumferential direction as shown by the open arrow in this
drawing,thebrush312isalsorotatedinthesamecircumferential
direction. |

The}yrush.312; and.thé:rotation.sensors 313a, 313b, 313c¢,
3134, §l3e, 313f, 313g, 313h havé magnetic properties.
Accordingly, the brush 312 is attracted to any'of the rotation
sensors to be in contact thereto, by means of its magnetic power.

When the brush 312 and a rotation sensor are brought into
contact, they will be conducted to each other, and an electric

current having a voltage value different for each rotation sensor

‘is sent to the rotation operation detection unit 302 detailed

later.
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<2.2 Functional structure of remote controller 3>
The functional structure of the remote controller 3 is
described as follows. |
FIG.5 is a block diagram showing the functional structure

of the remote controller 3.

From a functional point of view, the remote controller

. 3 is equipped with the operation members 31, 32, and 33, the

press operation detection unit 301, a rotation operation
detection unit 302, a remote control code generation unit 303,
a code conversion table 304, and a remote control code
transmission unit 305. |

The press operation detection unit 301 detects a voltage
of an electric current that runs in response to a press operation
directed to the operation members 31, 32, and 33. The detected
value of the voltage is sent to the remote control code generation
unit 303.

The rotationoperationdetectionunit 302 detectsavoltage
of an electric current that runs in response fo a rotation
operation directed to the operation member 31. The detected
value of the voltage is sent to the remote control code generation
unit 303. |

The code conversion table 304 is a table in which values,
of voltages are associated with remote control codes.

The remote control code generation unit 303 generates a

remote control code, using a voltage value detected by the press

-operationdetectionunit30landtherotationoperation detection

unit 302, and by referring to the code conversion table 304.

The remote control code generation unit 303 sends the generated
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remote control code to the remote control code transmission unit

 305.

When the press sensor 3l4a (see FIG.3) is pressed, for
example, the remote control code generation unit 303 generates
a remote control code that includes a key code 001 associated
with the voltage value having outputted by the press.

The remqte control code transmission unit 305 transmitSA
the remote control code generatedlby the remote control code
generation unit 303, to the remote controller I/F-19 of the STB

1 in the infrared wireless communication method.

<3. Operation>

The following describes contents selection reception
processing, which characterizes the present invention.

FIG.6 isa flowchart fordescribingthe selectionreception’
processing.

First, the STB 1, receiving a user instruction to display
acontentsselectionreceptionscreen(StepSl:YEé),calculates
a value by dividing, by 8, the number “n” of contents stored
intheHbDZBcn:thelikeandnmnagaibybeingassignedrespective
ordinal ranks. The number 8 is the ﬁumber of the
presssensors314a,314b,3l4c,3l4d,314e,314f,3149,and314h.
Then, eight contents are selected from among the n contents at
intervals of the calculated value. The selected eight contents
are set as selectable alternatives (Step S2).

A table is created in which the ordinal ranks of the
selectable alternatives are associated with the eight press

sensors (Step S3). Based on this table, a GUI screen for
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receiving the ordinal rank.éelection is displafed (Step S4) .

A user then operates the operation member 31 by looking
at the displayed GUI screen, to select an ordinal rank. When
the STB 1 receives aﬁ ord;nal~rank selection (Step S5:YES),
displaysinthedisplayapparatus3alistofalternativesshowing
a‘predeterminedgnﬁmber'of selectable alternatives including an
alternativecorrespondingtotheselectedordinal-rank,aswell
as alternatives in the vicinity of the alternative (Step S6).
When the STB 1 does not receive any ordinal-rank seléction in
Step S5, the control returns to Step sS4 .

In the case where a desired alternative is included in
the displayed list of alternatives (Step S7:YES), when the user
operates the operatidn;member 31 thereby selecting the desired
alternative (Step S9:YES), the selection.reception processing
ends.v

"If the desired alternative is not included in the displayed
list of alternatives (Step S7:NO), the usér is allowed to scroll
through all the selectable alternatives by displéying them on
the screen, by operating the operation member 31. When such
sérolldisplayprocessingisreceiveabytheSTB1(StepS8:YES),
the control returns to Step S7. |

.When the STB 1 does not reéeive any such scroll display

processing (Step S8:NO), the control returns to Step S6.

<3.1 Concrete operation example (1)>

Thefollowingdescribesaconcreteexampleoftheselection
reception processing described above.

FIG.7 is a diagram showing one example of a management
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table for contents recorded and managed in the HDD 23. The table
700 in FIG.7 shows that 100 contents (content 1 — content 100)
are recorded in the HDD 23.

FIG.8 shows one example of a table created in Step S3
described above, in which eight press sensors are associated
with ordinal rariks of eight contents set as selectable
alternatives from the table 700.

In FIG.8, the key name column is unnecessary in a practical
sense, but is shown to facilitate understanding.

Each key code is a key code included in a remote control
code transmitted from the remote controller 3 in response to
pressing of each press sensor. When a p;:ess sensor 3l4a (key
name: upper) shown in FIG.3 is pressed, the key code 001 is
transmitted from the remote controller 3 by being included in
a remote control code. Likewise, when the press sensor 314b
(keyname: upper right) is pressed, thekeycode 002 is transmitted.
When the press sensor 31l4c (key name: right) is pressed, the
key code 003 is transmitted, when the press sensor 314d (key
name: lower right) is pressed, the key code 004 is transmitted.
When thé press sensor 3l4e (key name: lower) is pressed, the
key code 005 is transmitted. When thé press sensor 314f (key
name: lower left) is pressed, the key code 006 is transmitted.
When the press sensor 314g (key name: left) is pressed, the key
code 007 is transmitted. When the press sensor 314h (key name:

upper left) is pressed, the key code 008 is transmitted. Each

-of the above key codes is transmitted from the remote controller

3 by being included in a remote control code as in the case of

the key code 001.
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Tn the table 800, these key codes and ordinal ranks of
the selected contents set as the alternatives are aésociated
in one-to-one. -

The selected contents’ ordinal ranks are 1, 13, 25, 37,
49,61,73,and85,whichareeightordinalranksthatareselected
fromn=1od(numberofcontentsrecordedintheHDD23)atintervals
of 12 calculated by dividing 100 by 8, where 8 corresponds to
the number of the press sensors.'

In the table 800, the key code 001 and the ordinal rank
1; the key code 002 and the ordinal rank 13; the key code 003
and the ordinal rank 25; the key code 004 and the ordinal rank
37; the key code 005 and the ordinal rank 49; the key code 006

and the ordinal rank 61; the key code 007 and the ordinal rank

73; and the key code 008 and the ordinal rank 85 are regspectively

associated to each other.

'FIG.9 is a diagram for describing the selection reception
processing in the concrete operation example (1).

The GUI screen 900 is a GUI screen for select'ion reception
processing, which is displayed in the display apparatus 2. The
GUI scréen 900 is made of an alternatives display unit 901 and
a selectable-alternatives display unit 903.

In the alternatives dlisplay unit 901, the ordinal ranks
of the selected contents are arranged in positions corresponding
to the eight press sensors 314 of the operation member 31.

For example, the ordinal rank 1 is displayed in a position

.corresponding to the position of the press sensor 314a fromwhich

the key code 001 is transmitted.

When a user presses a press portion on the operation knob
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311, which corresponds to an upper right direction, the press
portionisgmesseddown,therebypressingthepresssensor314b.
Accordingly, a remote control code including)the key code 002
is transmitted from the remote controller 3.

The STB 1, receiving this remote control code, recognizes
that the ordinal fank 13 corresponded to the key code 002 in
the table 800 has been selected.

The STB 1, receiving the ordinal-rank selection,

highlights the portion of the screen corresponding to the

‘selected ordinal rank, for example by displaying the portion

902 in reverse video as in FIG.9. The STB 1 also displays on
the selectable-alternatives display unit 903 a list of eight
alternativeswhoseordinalrankséreconsecutive. Inaddition,
approximate positions of the displayed alternatives are
displayed in a bold line in the alternatives display unit 901.
The alternatives displayed as a 1list on the
selectable-alternatives display unit 903 are specifically: an
alternative 904e, which represents the content i3 ﬁanaged by
being associated with the‘selected ordinal rank 13; and
alternafive 904a, 904b, 904c, 904d, 904f, 904g, and 904h
representing consecutive contents to fhe selected content 13
in terms of ordinal ranks. Here, the fourth rank alternative
904e from the bottom is in tentative selected state. So as to
show the tentative selection state, the alternative 904e is
displayed in reverse video.
| Here, when a user rotates the operation knob 311, the STB
1 displays a new set of alternatives according to the direction

and amount of the rotation, the new set of alternatives being
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slid prior to or subsequent to the currently displayed set of
alternatives (so-called scroll display processing). Then, the
fourthalternative fromthe bottomis displayed in reverse vidéo '
to show the tentative selection state.

Under this state, when the user presses the member 310
(key name: decision button (“OK” in the drawings)), fhe STB 1
recognizes that the alternative in the tentative selection state
is selected, and ends the selection rec;eption processing.

FIG.10 is a diagram showing one example of a table inwhich
rotation operations are associated with moving amounts of the
alternatives displayed on the screen. In this drawing, the
rotation operation column is unnecessary in a practical sense,
however is shown to facilitate understanding.

For example, “1 right rotation” indicates that the brush
312 is slid to the first rotation sensor to the right. “2 right’
rotation” indicates that the brush 312 is slid to the second
rotation sensor to the right during a predetermined time period.

The remote controller 3 defines a key code to Be transmitted
according to the direction and amouﬁt of rotation and using the
code coﬁversion table 304, and transmits a remote control code
including the defined key code to the S‘TB 1. The STB 1 receives
the remote control code, and decides a position of the new set
of alternatives on the screenrelative tothe currently displayed
set of alternatives, and performs a display of the new set of

alternatives. Then, the STB 1 displays the fourth alternative

.from the bottom of the new set of alternatives, in a tentative

selection state (i.e. in reverse video).

According to the selection reception processing in this
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“

concrete operation example (1), a user approximates the

alternative corresponding to a desired content, with a single

press operation directed to any of the eight press portions on
theoperationknob3llintendiﬁgtoselectanyoneoftheordinal
ranks corresponding to contents displayed as a list on the
alternatives dispiay unit 901. According to this structure,
the number of operation is remarkably reduced compared to the

conventional selection reception processing.

<3.2 Concrete operation example (2)>

According to the selection reception processing in the
conérete operation example (1) described above, a single press
operation directed to any of the eight press portions enables
selection of an ordinal rank of content. Then, a rotation
operation directed to the operation knob 311 enables scroll
displéy'of the alternatives with the selected ordinal rank of
content as a reference. However, it is also possible to receive
selection of an ordinal rank of content by means of a single
rotation operation directed to the operation knob 311, and to
enable écroll display for the alternatives with the selected
ordinal rank of content being a reference, by means of a press
operation directed to press portions representing upper/lower
directions for the operation knob 311.

FIG.11 is a diagram for describing selection reception
processing in a concrete operation example (2).

As shown in this drawing, the GUI screen 900 is the same
as illustrated in FIG.9. However, the concrete operation

example (2) is different from the concrete operation example
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(1) in that an ordinal rank of content is selected by a single
rotationoperationdirectedTKJtheoperationknob311,andthat
scroll display of alternatives is performed according to a press

operation directed to the press portions repreéenting

upper/lower directions for the operation knob 311.

FIG.l1l2 is a diagram showing one example of a table in which
ordinal ranks of eight contents selected from the table 700 of
FIG.7 are associated with respective rotation operations.

In this drawing, the rotation operation column is
unﬁecessaryj11apracticalsense,howeverjf;shown133facilitate
understanding.

For example, when the STB 1 receives a key code 009
indicating the 1 right rotation is transmitted from the remote
controller 3, the STB 1 recognizes that the content’é ordinal
rank 13, associated with the key code 119 in the table 1200,
is selected.

FIG.13 is a diagram showing one example of the table in
which the press operations are associatedxwit&xa.ﬁoving amount
of the alternatives displayed on the screen. In this dfawing,
the key.name column is unnecessary in a practical sense, but
is shown to facilitate understandingl

When a user presses the press portion on the operation
knob 311 that indicates upper direction, the press portion is
pressed.dowh to press the press sensor 31l4a. As a result, the

remote controller 3 transmits a remote control code including

‘the key code 001.

The STB 1, receiving the remote control code, selects a

new set of alternatives that is in the upper direction by one
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alternative than the currently displayed alternatives, and
displaysinreversevideothefourthalternativefromthebottom
ofthenewsetofalternatives,toshowthatthefourthalternative
is in a tentative selection state.

According to the concreﬁe operation example (2) in the

above, a user can approximate the alternative corresponding to

adesired content, witha single rotationoperation for selecting
any of the ordinal ranks corréspoﬁding to contents displayed
as a list on the alternatives display unit 901. According to
this structure, the number of operation is remarkably reduced

compared to the conventional selection processing.

<4 . Modification example 1>

The above-described remote controller 3 is equvipped with
the operation member 31 that can be both pressed and rotated.’
However, the present invention is not limited to such, and it
is also possible to use a remote controller 3A equipped with
an operation member disclosed in the Japanese laiﬁ—open‘patent
application No. 2002-117751.

FiG. 14 is a diagram showing an externai view of the remote
controller 3A. | |

The remote controller 3A has operation members 31Aa, 32,
and 33.

Theoperationmembers32and33aréthesameastheoperation
members 32 and 33 shown in FIG.2.

The operation member 31A is disclosed in the
above-mentioned prior art. The following briefly explains its

structure, by referring to FIGs.15A and 15B. Please refer to
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the actual publication document for more details.

<4 .1 Structure of operation member 31A>

FIG.15A shows: a sectional view of an operation member
314 cut at the axis B-B’ vertically with respect to the plane;
aplanviewxﬂfareéistanceelementlayer1504viewedfiomabove;
and a backside view of a disk member 1501.

The operation member 31A is composed of the disk member

1501, the resistance element layer 1504, and a conductive layer

1505.

Anaxismember 1502 is providedat the center of thebackside
of thediskmember 1501. Protrusions 1503a, 1503b, 1503¢c, 15034,
1503e, 1503f, 1503g, and 1503h are provided radially with the
axis 1502 being a center.

In addition, the disk member 1501 is disposed to stand
upright at a lower case of the remote controller with the axis
member 1502 as a pivot foot.

FIG.15B is a diagram showing a sectional view of the
operation member 31A in a case where a user has touched the
operatién member 31A.

As this diagram shows, when a uéer places his finger or
the like on the surface of the disk member 1501, at position
corresponding to thé protrusion 1503a at the backside, the disk
member 1501 is tilted with the axis unit 1502 being an axis

according to application of pressure. As a result, the

protrusion 1503a will press the resistance element layer 1504.

When the resistance element layer 1504 is pressed down,

anoutputvoltageiscmusedbetweentheresistanceelementlayer
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1504 and the conductive layer 105. This output voltage is a
partial pressure reduced according to the resistance value for
the pressed position, and is operable to determine the positi‘on
that the user has touched. Here, the touched position is
information represented by angle. In FIG.15A, this angle
information is the angle © with respect to the positive axis
Y.

When a top surface of the disk member 1501 undergoes a
sliding operation of a user’s finger or the like (hereinafter
simply expressed as “a sliding operation directed to .the disk
member (or directed to an operation member)”), a couple of the
protrusions will serially press the resistance element layer
1504, to serially change the pressed positions. Accordingly,
theoutputvoltageoccurringbetweentheresistanceelementlayer
1504 and the conductive layer 1505.

‘By detecting the change in this output voltage, it is
possible to determine a sliding angle of a sliding operation
of a user directed to the operation member 31Al
<4.2 Fuﬁctional structure of remote controller 3A>

The following describes a functional structure of the

« remote controller 3A.

FIG.16 is a block diagram showing a functional structure

of the remote controller 3A.

The remote controller 3A is functionally equipped with

the above-described operation members 31A, 32, 33, a press

operation detection unit 301, a touch operation detection unit

302A,aremotecontrolcodegenerationunit303,acodeconversion
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table 304A, and a remote control code transmission unit 305.
Here, other components than the operation member 314, the
touch operation detection unit 302A, and the code conversiqn
table 304A are the same as the‘corresponding functional
components in the remote controller 3 described above.

The touch opé_ration detection uni}t 302A detects a voltage
value of an electric current that runs in response to a touch
operafionoraslidingoperationdirectedtotheoperationmember
31A. The detected value of the voltage is sent to the remote

control code generation unit 303.

The code conversion table 304A is a table in which values

of voltages are associated with remote control codes.

<4 .3 Concrete operation example (3)>

The following describes a concrete example of selection .
recepﬁion processing of the flowchart of FIG.6, in the case where
the remote controller 3A is used.

FIG.17 is a diagram for describing the selection reception
processing in the concrete example (3).

TI.1e GUI screen 900 is a GUI screen that the STB 1 displays
in the display apparatus 2 for receiving selection of
alternatives. The GUI screen 900 in this éxample is the same
as the GUI screen 900 of the concrete operation examples (1)
and ‘(2) .

Selection of contents’ ordinal ranks is performed by a
single touch operation directed to the operation member 31A.
Selection of a desired alternative is performed by a sliding

operation directed to the circumference of the operation member
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31A.

FIG.18 shows one example of a table created in Step S3
of FIG.6 described above, in which touch operations are
associated withordinal ranks of eight contents set as selectable
alternatives based on the table 700 shown in FIG.7.

In this drawing, the touch position dolumn is unnecessary
in a practical sense, but is shown to facilitate understanding.

For example, when the STB 1 receives a key code 001A
indicating the touch position 0° transmitted from the remote
controller 32, the STB 1 recognizes that the content’s ordinal
rank 1, associated-with the key code 001A in the table 1800,
is selected.

FIG.19 is one example of a table inwhichslidingoperations
are associatedwithmoving amounts of the a;ternatives displayed
on the screen. 1In this drawing, the sliding operation column
is unnécessary in a practical sense, but is shown to facilitate
understanding.

For example, when a user has performed a sliding operation
on the surface of the operation member 31A for the angle of +45°,
the remofe controller 3 transmits a remote control code including
the key code 009A.

The STB 1, receiving the remote control code, selects a
new set of alternatives that is in the lower direction by one
alternative than the currently displayed alternatives (this

operation being associated with the key code 009A in the table

1900), and displays in reverse video the fourth alternative from

the bottom of the new set of alternatives, to showthat the fourth

alternative is in a tentative selection state.
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According to the selection reception processing in the
concrete operation example (3), a user can approximate the
alternative corresponding to a desired content, with a single
touch operation for selecting any of the ordinal ranks
correspondingﬂuacontentsdisplayedasealistmnlthealternativeé
display unit 901. Aécording to this structure, the number of
operation is remarkably reduced cqmpared to the conventional

selection processing.

<4 .4 Concrete operation example (4)>

According to the selection reception processing in\the
concreteoperationexample(3),asingletouchoperationdirected
to the operation member 31A enables selection of an ordinal rank
of content. Then,aslidingoperationdirectedtotheoperation
member 31A enables scroll display of the alternatives with the
selected ordinal rank of content as a reference. However, it
isalsopossibletoreceiveselectionofanordinalrankofcontent
by means of a sliding operation, and to enable scroll display
for the alternatives with the selected ordinal rank of content
being a—reference, by means of a touch operation directed to
upper/lower sides of the surface of the operation member 31A
(upper side corresponding to 0°, and lower side corresponding
to 180°).

FIG.20jj;adiagrmnfordescribingtheselectionreception
processing in the concrete operation example (4).

As this diagram shows, the GUI screen 900 is the same as
the GUI screen 900 of the concrete operation.examples (L), (2),

and (3).
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Selection of contents’ ordinal ranks is performed by a
single sliding operation directed to the operation member 31_A.
Selection of a desired alternative is performed by an operation
to touch either the upper side of the operation member 31A (0°)
or the lower side (180°) thereof.

FIG.21 shows one example of a table created in Step S3
of FIG.6 described above, in Whic;h sliding operations are
associatedwithordinal ranks of eight contents set as selectable
alternatives based on the table 700 shown in FIG.7.

In this drawing, the sliding operation column is
unnecessary in a practical sense, but is shown to facilitate

understanding.

For example, when the STB 1 receives a key code 010A
indicating the sliding operation corresponding to +90°
transmitted from the remote controller 3A, the STB 1 recognizes ’
that the content’s ordinal rank 25, associated with the key code
010A in the table 2100, is selected.

FIG.22 is one example of a table in which touch operationé
are associated withmoving amounts of the alternatives displayed
on the s.;creen. In this drawing, the touch position column is
unnecessary in a practical sense, but is shown to facilitate
understanding.

When a user has touched oﬁ the upper side of the operation
member 31A, the remote controller 3A transmits a remote control
code including the key code 001A.

The STB 1, receiving the remote control code, selects a
new set of alternatives that is in the upper direction by one

alternative than the currently displayed alternatives (this
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operation being associated with the key code 001A in the table
2200),anddisplaysinxéversevideothefourthalternativefrom
thebottmnofthenewsetofalternatives,toshowthatthefoufth
alternative is in a tentative selection state.

According to the selection reception processing in the
concrete operation example (4), a user can approximate the
alternative corresponding to a desired content, with a single
sliding operation for selecting any of the ordinal ranks

correspondingtocontentsdisplayedasalistonthealternatives

display unit 901. According to this structure, the number of

operation is remarkably reduced compared to the conventional

selection processing.

<5. Modification example of GUI screen>

The GUI screen that the STB 1 displays on the display
apparatus 2 in the above-described selection reception
processing is not limited to the GUI screen 900 illustrated in

FIGs.9, 11, 17, and 20. For example, the following GUI screens

- may be alternatively used.

<5.1 GUI screen (1)>
FIG.23 shows one example of a.GUI screen for receiving
an instruction of record presetting of a scheduled TV program.
The GUT screen 900A is composed of an alternatives display
unit 901A and a selectable-alternatives display unit 903A.
On the alternatives display unit 901A, sets of broadcast
start time and title are displayed, the sets respectively

corresponding to scheduled programs associated with ordinal
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ranks of contents selected in Step S2 in the aforementioned
selection reception processing as alternatives. The sets of
broadcaststarttimeandtitle(respectivelycalledalternatives
2301a, 2301b, 2301c, 2301d, 2301le, 2301f, 2301g, and 2301h) are
disposed on the alternatives display unit 901A in a circular
formation.

At the center of the circular formation of thealternatives,
a timer unit 2300a in 24-hour display, and a window 2300b
presentingabroadcastdayandachannelofthescheduledprograms
that are the targets of the record presetting are displayed.

The timer unit 2300a is set to indicate an approximate
broadcast start time of the scheduled.program.indicated:by the
selected alternative.

When one of the alternatives shown in the alternatives
display unit 901A is selected, the STB 1 highlights the frame |
of the selected alternative (e.g. alternative 230la in the
drawing), and the timer unit 2300a is set to indicate the
approximate broadcast start time of the scheduied program
indicated by the selected alternative, by means of its needle.

Tﬁe STB1l also displays, on'the selectable-alternatives
displayunit903A,alistofanalternative2302b,analternative
2302a, and an alternative 2302c, where the alternatives 2302a
ahd 2302c are managed consecutive in ordinal ranks to the
alternative 2302b corresponding to the scheduled program

indicated by the selected alternative.

<5.2 GUI screen (2)>

FIG.24 shows one example of a GUI screen for receiving
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auserselectionofacontenttbbeplayedback,fromamongcontents
recorded in the HDD 23.

The GUI screen 900B is composed of an alternatives displéy
unit 901B and a selectable-alternatives display unit 903B.

Oon the alternatives display unit 901B, sets of recorded
date/time and titie are displayed, the sets respectively
corresponding to ordinal ranks of contents selected in Step S2
in the aforementioned selection feception processing as
alternatives. The sets of recorded date/time and title
(respectively called aiternatives 240l1la, 2401b, 2401c, 24014,
240le,240lf,2401g,and2401h)aredisposedonthealternatives
display unit 901B in a circular formation. |

At the center of the circular formationof the alternatives,

a folder icon 2400 indicating a recorded place is displayed.

When one of the alternatives shown in the alternatives
display unit 901B is selected, the STB 1 highlights the frame
of the selected alternative (e.g. alternative 240la in the
drawing). |

The STB 1 also displays, on the selectable-alternatives
displayﬁnit903B,alistofanalternative2401j,analternative

2401i, and an alternative 2401k, where the alternatives 24011

. and 2401k are managed consecutive in ordinal ranks to the

alternative2401jcorrespondingtx>thecontentindicatedlnrthe
selected alternative. Here,asforthealternative24olj,Which

ig in a tentative selection state, a thumbnail is displayed

instead of text information indicating recorded date/time and

name.
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<5.3 GUI screen (3)>

FIG.25 shows one example of a GUI screen for receiving
a user selection of a scene to be played back, from among sceﬁes
of a content recorded in the DVD 7.

The GUI screen 900C is composed of an alternatives display
unit 901C and a selectable-alternatives display unit 903C.

On the alternatives display unit 901C, sets of thumbnails
are displayed, the sets respectively corresponding to ordinal
ranks of scenes selected in Step S2 in the aforementioned
selection reception processing as alternatives. The sets of
thumbnails (respectively called alternatives 2501a, 2501b,
2501c, 2501d, 2501le, 2501f, 2501g, and 2501h) are disposed on
the alternatives display unit 901C in a circular formation. At
the center of the circular formation of the alternatives,
information 2500 indicating a medium on which the alternatives’
are recorded is displayed.

When one of the alternatives shown in the alternatives
display unit 901C is selected, the STB 1 highliéhts the frame
of the selected alternative (e.g. alternative 250la in the
drawind).

The STB 1 also displays, on the4selectable-alternatives
displayunit903B,alistofanalternative2501jﬁanalternative
2501i, and an alternative 2502k, where the alternative 2501i
and2501karemanagedconsecutiveinordinalrankstoalternative

25017 corresponding to the content indicated by the selected

‘alternative.

<5.4 GUI screen (4)>
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FIG.26 shows one example of a GUI screen for receiving
auser selectionof a content tobeplayedback, fromamong contents
recorded in the HDD 23.

On a GUI screen 900D, an ordinal-rank barometer 2601, a
selection-positionindicatingicon2602, agenre 2603, arecorded
title numberA26044, and a selection-position contents display
column 2605 are displayed.

The ordinal-rank barometer 2601 displays ordinal ranks
of alternatives in barometer display.

The selection-position indicating icon 2602 is an arrow
icon for indicating an ordinal-rank onthe ordinal rank barometer
2601. By theslidingoperationdirected to the operation member
31 either in right or left direction, the position indicated
by the selection-position indicating icon 2602 skips either to
right or left in 10 ordinal ranks. By the press of the left/right
button of the operation member 31, the ordinal rank is skipped
one by one either in right or left.

The selected contents all belong to “sports ”' as indicated
by the genre 2603.

Tﬁe number of contents belonging to the genre “sports”
is 82, as shown in the recorded title nﬁmber 2604. However the
ordinal-rank barometer 2601 has 120 scales incrementing by 10
from O.

On the selection-positiondisplay column 2605, thumbnails
of titles corresponding to ordinal ranks in the vicinity of the
position that indicates the selection-position indicating icon
2602.

According to this construction, a user can first selects
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an approximate position on the ordinal-rank barometer 2601, and
then select a desired title by looking at the selection-position

display column 2 605.

<6. Notes>

Needless to say, the present invention is not limited to
the embodiments described above, and includes examples as shown

below.

(1) In the selection reception processing described above,
ordinal ranks, recorded date/time, name, Or thumbng/ils are
displayed in a GUI screen as a list. However, it is not necessary
to display all of these kinds of information as a list. It is
allowable if alist display forthealternatives isnot performed,
or if only a list display including part of the alternatives
isperformed. Inaddition, itispossibleto select alternatives
of already determined ordinal ranks. For example, out of 80
contents available, it is possible to select coﬁtents having

ordinal ranks of 1, 25, 51,' and 75.

(2) In the examples of the above-described GUI screen, the
alternatives display unit and the selectable-alternatives

display unit are displayed on a screen synchronously. However,
the present invention includes a GUI screen inwhichthesedisplay

units are not displayed synchronously. For example, The GUI

may have a structure in which the alternatives display unit is

displayed first, and when an alternative selection is performed,

the selectable-alternatives display unit is displayed instead.
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The above GUI may additionaily have a structure in which when
the alternatives displayed in the selectable-alternatives

display unit on the display is scrolled in an amount determined
in advance, the alternatives display unit is displayed again
stopping the display of the selectable-alternatives display

unit.

(3) Examples of attributes relating to the alternatives are
shownbelow. Examplesofeachscenewithinacontentareopening,
scene l, and ending. ExamplesofeachfunctionofanAVapparatus
are provision of a program list, G-code inputting, and
programming of record presetting. Examples of a broadcast
format are a terrestrial analogue format, a terrestrial digital
format, BS, and CS. Examples of recording media are an HDD,
a DVD, and an SD. Examples of genres of contents are sportsi
news,Ascience, and economics. Examples of instructions from
a user are playback, recording, and deletion. Examples of spots
photographedusingavideocameraorthelikeareHokkaido,Tokyo[

and Osaka. Examples of types of contents are an image, a

photograph, music, and a game.

(4) ' The STB 1 may be structured to select alternatives based
on a selection rule received from a user. Exampleé of such
selection rules are a rule that prescribes to select contents
whose ordinal ranks’ lowest order is 0 (e.g. 10, 20, 30..), and
a rule that prescribes to select contents according to their
playback durations (e.g. less than one hour, more than one hour,

..). Other examples are a rule that prescribes to select one
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content from each group of contents classified under initials
of the titles, and a rule that prescribes to select one content

from those belonging to a broadcast channel.

(5) In the above-described selection reception processing,
eight alternative.s are displayed after reception of an

instruction to display contents selection reception screen.
When there is increase or decrease in number of contents recorded
in a recording medium such as the HDD 23, it is possible to set
a new set of alternatives reflecting the change in ordinal ranks

and create a new table.

(6) In the above-described selection reception processing,
eight ordinal ranks of contents are set as selectable
alternatives. However, the present invention is not limited’
to such a structure, andmay set twelve ordinal ranks of contents,
by providing the operation member 31 with twelve press sensors.
Alternatively, a structure of setting four ordJ:_nal ranks of
contents in association with four of eight press sensors, the
four préss sensors corresponding to “upper”, “lower”, “left”,

and “right” directions.

(7) 1In the above-described remote controller 3, the operation
knob 311 of the operation member 31 is in a disk form. However,

the form of the operation knob 311 may alternatively be in an

‘oval form, a triangular form, a rectangular form, and a star

form. The same thing applies to the formof the operation member

31A of the remote controller 3A.
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In addition, the number of rotation sensors and press
sensdrs, in the operation member.3i, are not limited to 8, and
may be 4, 7, or 12, for example. The same thing applies to the
number of protrusions of the operation member r3lA, and there

may be 12, or 16 protrusions, for example.

(8) The present invention cannot only be carried out as the
above-described STB, but also be carried out as a television
or a game apparatus, or even as a portable terminal to which

an operation unit and a display unit are integrated.

(9) 1In the above-described embodiments, two different types
of operations are used for different purposes. For example,
a press operation is used for selection of alternatives, while
a rotation operation is used for scroll display control for the '
alternatives. However, the present invention is not limited
to such a structure. For example, a press operation can be used
for both of selectionof alternatives, and scroll display control
of thealternatives. Likewise, arotation operationorasliding
operatic‘an can be used for both of selection of alternatives,
and scroll display control of the alternatives. 1In addition,
adisplaymethodof alternatives isnot limitedtoscrolldisplay,
andmay alternativelybe performed page by page inapredetermined

number.

(10) The STB 1 described above may manage contents in the order
of number of playback, in the order of the Japanese syllabary,

or in the order of any kinds of alphabet. 1In addition,
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alternatives may be program channels, or menu items assigned

ordinal ranks.'

(11) The present invention may also be a selection reception
method includiﬁg each procedure of the described selection

reception processing (e.g. procedure shown in FIG.6). Or the
present invention may be a program to make an apparatus equipped

wiUnaCPUperformthedescribedselectionreceptionprocessing.

(12) The present invention may also be the above-described

programxecordedj11acomputer-readablereéordingmedium,where
examplesofthecomputer—readablerecordingmediumareaflexible
disk, a hard disk, a CD, an MO, a DVD, a BD (Blu-ray Disc), and

a semiconductor memory.

Industrial Applicability

The present invention is applicable to an electronic
apparatus(e.g.anAVapparatusandaportableterminal)equipped
with a user interface used for receiving an alternatives

selection.
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Claims

1. A user interface apparatus comprising:

an operation member on which at least three operations
are possible;

a managing uﬁit operable to manage n alternatives by
assigning thereto respeétive ordinal ranks;

a setting unit operable to set, as selectable, m
alternatives from among the n alternatives, where n and m are
integers satisfying n>m>1;

a first receiving unit operable to receive selection of
oneoftﬂmunalternatives,accordingﬁx)afirstoperationdirected
to the operation member;

afirstdisplaycontrolunitoperabletocontroltodisplay,
in a display apparatus, a first set of alternatives in a
predetermined number including the alternative whose selection
has been received by the first receiving unit, where the
alternatives in the first set are consecutive in terms of ordinal
ranks and are among the n alternatives managed in the managing
unit; .

a second display control unit operable to control to
display, in the display apparatus, a second set of alternatives
different from the first set of alternatives, according to a
secdnd operation directed to the operation member; and

a second receiving unit operable to receive selection of

‘a desired alternative from the second set of alternatives

displayed by the second display control unit, according to a

third operation directed to the operation member.
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2. The user interface apparatus of Claim 1, wherein
theoperationmemberisoperabletobepressedandrotated,
the user'interface.apparatus comprises a first detection

unit operable to detect a press operation directed to the

operation member and a second detection unit operable to detect

a rotation operation directed tolthe operation member,

the first reception unit receives selection of one of the
m alternatives, according to the single press operation that
the first detectiqn unit has detected, and

the second display control unit controls to display, in
thedisplayapparatus,thesecondsetofalternatives,according
to the rotation operation that the second detection unit has

detected.

3. The user interface apparatus of Claim 2, wherein

the operation member contains at least m press operation
sub-members,

the user interface apparatus comprises a table creation
unit opérable to create a table in which ordinal ranks of the
m alternatives are associated with m pieces of operation
information corresponding to press operations respectively
directed to the m press operation sub-members,

the first detectionunit detectsapressoperationdirected
to one of the press operation sub-members, and

the first reception unit receives selection of an
alternative whose ordinal rank is associated with a piece of

operationinformationcorrespondingtothepressoperationthat
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the first detection unit has detected.

4. The user interface apparatus of Claim 1, wherein

the press operation sub-members are disposed in a
particular formation, and

the user interface apparatus furthér comprises a third
display control unit operable to control to display, in the
displayapparatus,auserintérfacescreenonwhichordinalranks

of the m alternatives are disposed in the particular formation.

5. The user interface apparatus of Claim 3, wherein

the press operation sub-members are disposed in a
particular formation,

thenalternativesarecontentsrecordedinastorageunit,

the managing unit manages the n contents in descending
order of dates recorded into the storage unit, and

the user interface apparatus further comprises a third
display control unit operable to control to diéplay, in the
display apparatus, a user interface screen on which recorded
dates of contents whose ordinal ranks are associated with the
m pieces of operation information in the table are disposed in

the particular formation.

6. The user interface apparatus of Claim 3, wherein

the press operation sub-members are disposed in a

particular formation,

thenalternativesarecontentsrecordedinastorageunit,

the managing unit manages the n contents in descending
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order of number of times played back, and

the user interface apparatus further comprises a third
display control unit operable to control to display, in the
display apparatus, a user interface screen on which number of
timesplayedbackforcontentswhoseordinalrankéareassociated‘
with the m pieces'of operation information in the table are

disposed in the particular formation.

7. The user interface apparatus of Claim 3, wherein
the press operation sub-members are disposed in a
particular formation,
the12alternativesarecontentsrecordediniistorageunit,
the managing unit manages the n contents, in one of an
order of the Japanese syllabary and an alphabetical order, and
the user interface apparatus further comprises a third
display control unit operable to control to display, in the
display apparatus, a user interface screen on which initials
of titles of contents whose ordinal ranks are aséociated with
the m pieces of operation information in the table are disposed

in the particular formation.

8 - The user interface apparatus. of Claim 1,

the press operation sub-members are disposed in a
particular formation, and

the user interface apparatus further comprises a third
display control unit operable to control to display, in the
display apparatus, a user interface screen on which titles of

the m alternatives are disposed in the particular formation.
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9. The user interface apparatus of Claim 3, wherein

the press operation sub-members are disposed in a
particular formation,

the nalternatives are scheduled programs whichareobjects
of record presetﬁing,

the managing unit ménages the n scheduled programs in
descending order of broadcast time, and

the user interface apparatus further comprises a third
display control unit operable to control to display, in the
display apparatus,Aa user interface screen on which broadcast
times for scheduled programs whose ordinal ranks are associated
with the m pieces of operation information in the table are

disposed in the particular formation.

10. The user interface apparatus of Claim 3, wherein

the press operation sub-members are disposed in a
particular formation, |

the n alternatives are program channels,

the managing unit manages the n program channels in
descending order, and |

the user interface apparatus further comprises a third
display control unit operable to control to display, in the
display apparatus, a user interface screen on which program

channels whose ordinal ranks are associated with the m pieces

‘of operation information in the table are disposed in the

particular formation.
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11. The user interface apparatus of anyoneof Claims 4-10, wherein

the operation member is in an disk form or an oval form,
is operable to be rotated with the center of the disk or of the
oval as an axis, and is provided with: a decision button at the
center of the operation member; and m directional buttons in

radial formation with a center being the decision button.

12. The user interface apparatus 'of Claim 1, wherein

the operation member is operable tobe pressed and rotated,

the user interface apparatus comprises a first detection
unit operable to detect a rotation operation directed to the
operation member and a second detection unit operable to detect
a press operation directed to the operation member,

the first reception unit receives selection of one of the
malternatives, according to the single rotation operation that’
the first detection unit has detected, and

the second display control unit controls to display, in
the display apparatus, the second set of alternatix}es , according

to the press operation that the second detection unit has

detectea.

13. The user interface apparatus of Claim 1, comprising:
a first detection unit operable to detect a touched
position of the operation member; and

a second detection unit operable to detect a sliding

-operation directed to the operation member, wherein

the first receiving unit receives selection of one of the

malternatives, according to the touched position that the first
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detection unit has detected, and
the second display control unit controls to display, in
thedisplayapparatus,theSecondsetofalternatives,according

to the sliding operation that the second detection unit has

detected.

14. The user interface apparatus pf Claim 1,

a first detection unit operable to detect a sliding
operation directed to the operation member; and

a second detection unit operable to detect a touched
position of the operation member, wherein

the first receiving unit receives selection of one of the
m alternatives, according to the single sliding operation that
the first detection unit has detected, and

the second display control unit controls to display, in
thediéplayapparatus,thesecondsetofalternati%es,according
to the touched position that the second detection unit has

detected.

15. The user interface apparatus of Claim 1, wherein
the setting unit sets, as selectable, the m alternatives

out of the n alternatives, in constant intervals.

16. The user interface apparatus of Claim 1, wherein
when the alternatives managed by the managing unit have
changed in number or in ordinal ranks, the setting unit sets

new m alternatives as selectable.
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17. The user interface apparatus of Claim 1, further comprising:
a third reception unit operable to receive a user
instruction of ;';1 rule according to which the m alternatives are
selected out of the n alternatives, and
the setting unit sets the m alternatives as selectable

according to the rule instructed by the user.

18. A program for making a computer perform selection reception
processing, where the computer includes an operation member on
which at least three operations are possible and manages
alternatives by assigning thereto respective ordinal ranks, the
selection reception processing comprising:

a setting step of setting as selectable, m alternatives
from among the n alternatives, where n and m are integers
satisfying n>m>1;

Aa first receiving step of receiving selection of one of
the m alternatives, according to a first operation directed to
the operation member;

a first display control step of controlling to display,
in a d:i;splay apparatus, a first set of alternatives in a
predetermined number including the alternative whose selection
has been received in the first receiving step, where the
alternatives in the first set are consecutive in terms of ordinal
ranks and are among the n alternatives managed in the computer;

a second display control step of controlling to display,

‘inthedisplayapparatus, a second set of alternatives different

from the first set of alternatives, according to a second

operation directed to the operation member; and
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a second receiving step of receiving selectionof adesired
alternative from the second set of alternatives displayed by
the second display control step, according to a third operation

directed to the operation member .

19. A recording médium recording therein a program for making
a computer perform selection reception processing, where the
computer includes an operation member on which at least three
operations are possible and manages alternatives by assigning
thereto respective ordinal ranks, the selection reception
processing comprising:

a setting step of setting as selectable, m alternatives
from among the n alternatives, where n and m are integers
satisfying n>m>1;

a first receiving step of receiving selection of one of
theznélternatives, according to a first operation directed to
the operation member;

a first display control step of controlling to display)
in a display apparatus, a first set of alternatives in a
predetefminednumberincludingtheadternativewhoseselection
has been received in the first receiving step, where the
alternatives in the first set are consecutive in terms of ordinal
ranks and are among the n alternatives managed in the computer;

a second.display‘controi step of controlling to display,
inthedisplayapparatus, a second setof alternatives different
from the first set of alternatives, according to a second
operation directed to the operation member; and

a second receiving step of receiving selectionof adesired
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alternative from the second set of alternatives displayed by
the second display control step, according to a third operation

directed to the operation member.

20. A selection reception method used in a computer that includes
an operation member on which at least three operations are
possible and that manages alternatives by assigning thereto
respective ordinal ranks, the selection reception processing
comprising:

a setting step of setting as selectable, m alternatives
from among the n alternatives, where n and m are integers
satisfying n>m>1;

a first receiving step of receiving selection of one of
the m alternatives, according to a first operation directed to
the operation member;

‘a first display control step of controlling to display,
in a display apparatus, a first set of alternatives in a
predetermined number including the alternative whose selection
has been received in the first receiving step, where the
alterna;cives in the first set are consecutive in terms of ordinal
ranks and are among the n alternatives managed in the computer;

a second display control step of controlling to display,
inthedisplayapparatus, asecond setof alternatives different
from the first set of alternatives, according to a second
operation directed to the operation member; and

a second receiving step of receiviﬁg selectionof adesired
alternative from the second set of alternatives displayed.by

the second display control step, according to.a third operation
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directed to the operation member.
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FIG.3
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FIG.8
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UPPER 001 1
UPPER RIGHT 002 13
RIGHT 003 25
LOWER RIGHT 004 37
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FIG.10
1000
P
Optration | KEYCODE | MON e A TVES
1 RIGHT ROTATION 009 1 IN LOWER DIRECTION
2 RIGHT ROTATION 010 2 IN LOWER DIRECTION
3 RIGHT ROTATION 011 3 IN LOWER DIRECTION
4 RIGHT ROTATION 012 4 IN LOWER DIRECTION
5 RIGHT ROTATION 013 5 IN LOWER DIRECTION
6 RIGHT ROTATION 014 6 IN LOWER DIRECTION
7 RIGHT ROTATION 015 7 IN LOWER DIRECTION
8 RIGHT ROTATION 016 8 IN LOWER DIRECTION
1 LEFT ROTATION 017 1 IN UPPER DIRECTION
2 LEFT ROTATION 018 2 IN UPPER DIRECTION
3 LEFT ROTATION 019 3 IN UPPER DIRECTION
4 LEFT ROTATION 020 4 IN UPPER DIRECTION
5 LEFT ROTATION. 021 5 IN UPPER DIRECTION
6 LEFT ROTATION 022 6 IN UPPER DIRECTION
7 LEFT ROTATION 023 7 IN UPPER DIRECTION
8 LEFT ROTATION 024 8 IN UPPER DIRECTION
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FIG.12
1200
Y
OFERATION | KEY CODE | oamiNiaL RANKS

1 RIGHT ROTATION 009 13
2 RIGHT ROTATION 010 25
3 RIGHT ROTATION 011 37
4 RIGHT ROTATION 012 49
5 RIGHT ROTATION 013 61
6 RIGHT ROTATION 014 73
7 RIGHT ROTATION 015 85
8 RIGHT ROTATION 016 1

1 LEFT ROTATION 017 85
2 LEFT ROTATION 018 73
3 LEFT ROTATION 019 61
4 LEFT ROTATION 020 49
5 LEFT ROTATION 021 37
6 LEFT ROTATION 022 25
7 LEFT ROTATION 023 13
8 LEFT ROTATION 024 1

12/26



WO 2005/109165 PCT/JP2005/008393

FIG.13

1300
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KEY NAME [ KEY CODE | MOVING AMOUNT OF ALTERNATIVES

UPPER 001 1 IN UPPER DIRECTION

LOWER 005 1 IN LOWER DIRECTION
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FIG.16

STB

£ ~3A

/ —305

REMOTE CONTROL
CODE TRANSMISSION UNIT

*T 303

REMOTE CONTROL
CODE GENERATION UNIT

7N

— 304A

CODE
| CONVERSION
TABLE

—302A

TOUCH OPERATION
DETECTION UNIT

30T,

PRESS OPERATION
DETECTION UNIT

_31A

32 33

OPERATION

MEMBER

OPERATION |-

MEMBER

OPERATION
MEMBER

16/26




PCT/JP2005/008393

WO 2005/109165

g g g i g

NOILIONYLSNI

—_

e
1
J
[}
|

206

1067

(9t PthonumlL\\\l;;vom
(S LN3INOD )s—1— 0106
(1 IN3INOD )sl— 706

@I | ——vos

(2L INAINOD )il — P06
(L1 IN3INOD )= il——2%06
(0L INTINOD )<—+——av06

(6 LINILNOD )= i+—8106

006

Z1°9l4

17/26



WO 2005/109165 PCT/JP2005/008393

FIG.18

1800
p
TOUCH POSITION | KEY CODE | CONTENTS' ORDINAL RANKS
0° 001A 1
45° 002A 13
90° 003A 25
135° 004A 37
180° 005A 49
225° 006A 61
270° 007A 73
315° 008A 85
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FIG.19
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1900
p

FINGER-SLIDE | kEY cope | MOYINE AMOTIT OF
+45° 009A | 1IN LOWER DIRECTION
+90° 010A | 2 IN LOWER DIRECTION

+135° 011A | 3 IN LOWER DIRECTION
+180° 012A | 4IN LOWER DIRECTION
+225° 013A | 5 INLOWER DIRECTION
+270° 014A | 6 IN LOWER DIRECTION
+315° 015A | 7 IN LOWER DIRECTION
+360° 016A | 8 INLOWER DIRECTION

—45° 017A | 1 INUPPER DIRECTION

—90° 018A | 2 INUPPER DIRECTION
~135° 019A | 3INUPPER DIRECTION
—180° 020A | 4INUPPER DIRECTION
—225° 021A | 5INUPPER DIRECTION
—270° 022A | 6INUPPER DIRECTION
—315° 023A | 7 INUPPER DIRECTION
—360° 024A | 8INUPPER DIRECTION
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FIG.22
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