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Description

[0001] The present invention relates to the field of a
display controlling apparatus, a display controlling meth-
od, and a recording medium for displaying at least icons
onto a screen.
[0002] Today, personal computers and home appli-
ances handling digital data have gained widespread ac-
ceptance. The popularization of such digital equipment
is making it easy for the general public to record TV broad-
casts onto hard disks or other media and to store user-
captured still or moving pictures into memory cards or
other suitable storage devices.
[0003] The still pictures and other forms of content thus
recorded can be quite numerous. The stored items of
content may then be searched for and retrieved using
corresponding thumbnail icons. These tasks are per-
formed illustratively by information processing appara-
tuses such as one disclosed in Japanese Patent Laid-
open No. 2002-74322. The disclosed apparatus displays
a list of thumbnail icons representative of content items
in spiral fashion on a time series basis.
[0004] With these information processing apparatus-
es, however, the content items corresponding to the dis-
played thumbnail icons are not structured in layers. That
means all thumbnail icons are subject to search. If there
are a large number of thumbnail icons being displayed,
it could take inordinately long to check one icon at a time
in search for desired content items. This can be a frus-
tratingly inefficient exercise.
[0005] US 2003/0001898 discloses a digital interactive
television set having a graphical user interface for dis-
playing content from a plurality of different sources on its
screen e.g. from digital satellite or cable broadcasts or
through the Internet, the interface comprising: a focus
region, and horizontally and vertically extending scroll
bars (H, V) which each comprise a plurality of scroll bar
elements that can be scrolled successively through the
focus region, the scroll bar elements of the horizontal
scroll bar signifying groupings of content sources. Ele-
ments of the horizontal scroll bar are scrolled individually
into the focus region, and the scroll bar elements of the
vertical scroll bar signify content sources which are in-
cluded within a grouping thereof associated with the in-
dividual element of the horizontal scroll bar, so that the
scroll bar elements of the vertical scroll bar can then be
scrolled through the focus region to select a content
source of the grouping. The scroll bar elements of the
horizontal scroll bar comprise a three dimensional depic-
tion of more than one of the content source groupings,
and an individual one of the groupings may be selected
from the three dimensional depiction for the focus region.
The three dimensional elements and the horizontal scroll
bar may comprise rectangular blocks that are rotatable
about a common longitudinal axis.
[0006] US 2003/0090524 discloses a digital interactive
television set having a programming guide data selection
device for selecting program guide data corresponding

to available programming content. A processor is oper-
able to filter the programming guide data according to
different filter categories such as time, channel and con-
tent type, and also individual filter ranges associated with
the respective categories, and provide a corresponding
display on the television set by means of a graphical user
interface process. The interface provides horizontal and
vertical scroll bars (V,H) which each comprise a plurality
of scroll bar elements, the scroll bar elements of the hor-
izontal scroll bar signifying individual filter ranges of the
filter categories, such that when selected individually, the
scroll bar elements of the vertical scroll bar signify indi-
vidual program content items from the program data that
fall within the filter category and range of the selected
horizontal scroll bar element, at least one of the scroll
bar elements of the horizontal scroll bar comprising a
multiple depiction of more than one of said individual filter
ranges of filter categories, whereby an individual one of
the filter ranges may be selected from the multiple de-
piction.
[0007] US 6538672 discloses a method of and appa-
ratus for displaying an electronic program guide. The
method includes the step of displaying an axis on the
screen which corresponds to a particular program at-
tribute (e.g. channel name, broadcast time, program cat-
egory, program title). The user may select a value from
the axis, causing a pictogram to be displayed, showing
information about programs corresponding to the select-
ed value. The pictogram’s position corresponds to the
position of the selected value. A new value may be se-
lected by dragging the pictogram and/or shifting the axis.
US 2003/0142136 discloses a system and method for
displaying a desktop workspace as a 3D desktop GUI,
thereby allowing a user to manage e.g. shortcut icons in
a three-dimensional manner.
[0008] US 5,835,094 discloses a method for displaying
information about computer files to a user on a display
in an environment simulating a three-dimensional space.
[0009] The invention is defined in the appended claims.
[0010] Embodiments of the present invention seek to
provide a display controlling apparatus according to claim
1, a display controlling method according to claim 6, and
a recording medium according to claim 11 for displaying
icons representative of layered data in such a manner
as to allow the user easily to understand where any given
icon is situated in the overall layered structure.
[0011] Through the use of the display controlling ap-
paratus described herein, each icon array axis together
with the icons arrayed thereon is moved into a different
direction on the screen based on the user’s instructions,
regardless of the layers in which the icons on that icon
array axis exist. This structure allows the icons of the
different layers on a given icon array axis to move alto-
gether, so that the user can have a clear view of the loci
on which the icons are moved and get to know the layers
in which these icons exist. This makes it possible to short-
en the time required to search for desired icons layer by
layer.
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[0012] There is provided a display controlling appara-
tus for displaying icons representative of data in layers
on a screen, comprising an operating section which,
based on operations performed by a user, obtains at least
instructions for how to display the icons on the screen; a
storing section for storing at least data constituting the
icons in the layers; a controlling section for generating
picture data for displaying the icons in the layers in such
a manner that the icons in one layer are arrayed on an
icon array axis in a first direction on the screen, that the
icons under the icon located at an intersection of the first
direction and a second direction are arrayed on an icon
array axis in the second direction, and that the icons un-
der any one of the icons arrayed on the icon array axis
in the second direction are arrayed on an icon array axis
in a third direction intersecting a plane formed by the first
direction and the second direction, wherein said third di-
rection is a depth direction into the screen; and a display
outputting section for outputting the picture data gener-
ated by the controlling section onto a display device;
wherein, when the operating section obtains an instruc-
tion from the user for selecting any one of the icons ar-
rayed on the icon array axis in the second direction, the
controlling section acting on the instruction generates the
picture data in such a manner that the icon array axis in
the second direction is moved from there into the first
direction, that the icon array axis in the third direction is
moved from there into the second direction, and that the
selected icon is moved to the intersection of the first di-
rection and the second direction.
[0013] If there are more icons under any one of the
icons arrayed on the icon array axis in the second direc-
tion, these additional icons may be displayed in the third
direction.
[0014] Through the use of the display controlling ap-
paratus described herein, the icons on the screen are
arrayed on the icon array axes in the first, the second,
and the third directions starting from the icons in a given
layer arrayed on the icon array axis in the first direction.
The icons arrayed in the second direction are formed by
the icons coming under that icon in the first direction
which is displayed at the intersection of the first and the
second directions. The icons arrayed in the third direction
come under the icons arrayed in the second direction.
This structure makes it easy for the user visually to rec-
ognize, especially, the layer of the icon displayed at the
intersection as opposed to the icons in layers above or
under the icon at the intersection.
[0015] Preferably, the picture data may have a first di-
rection area formed in the first direction, a second direc-
tion area formed in the second direction, and a divided
space bounded by the first and second direction areas;
when the operating section obtains an instruction from
the user for selecting any one of the icons arrayed on the
icon array axis in the second direction, the controlling
section acting on the instruction may move the icon array
axis positioned in the first direction into the divided space.
This structure allows the user visually to recognize the

layer of the icon displayed at the intersection as opposed
to the icons in layers above or under the icon at the in-
tersection.
[0016] Preferably, the icon array axis in the first direc-
tion may be a horizontal axis and the icon array axis in
the second direction may be a vertical axis.
[0017] Preferably, when the operating section obtains
an instruction from the user for selecting any one of the
icons arrayed on the icon array axis in the second direc-
tion, the controlling section acting on the instruction may
move the icon array axis positioned in the third direction
into the second direction in such a manner that a plurality
of icons arrayed in imbricate fashion on the icon array
axis in the third direction are arrayed in non-overlapping
fashion on the icon array axis in the second direction.
This structure enables the icons arrayed in the third di-
rection under the selected icon to move from there into
the second direction together with the icon array axis
while drawing their loci on the screen, so that the icons
in the same layer are arrayed in the second direction for
display at a glance. Such displays allow the user to have
a clear view of the icons in the currently selected layer
as opposed to the icons in upper and lower layers. The
user can search for desired icons efficiently through the
icons being displayed in the at-a-glance format. Alterna-
tively, the icons in layers above the selected icon may
be moved along with their icon array axis into the divided
space for display while drawing their loci. The upper-layer
icons moved into the divided space may then be dis-
played in slightly imbricate fashion to minimize the dis-
play space they occupy on the screen.
[0018] The icon displayed at the intersection may pref-
erably be highlighted. This structure makes it possible
for the user to have a visual recognition of the currently
selected layer.
[0019] The selected icon may preferably be highlight-
ed. This structure enables the user to have a visual rec-
ognition of the selected icon and thereby to make an un-
failing selection of any desired icon.
[0020] Preferably, the icon in the highest layer within
a group of icons may be at least one of a picture, a text,
and a sound button representative of the content genre
to which the icon group belongs. The icons may be lay-
ered at least category by category or genre by genre.
[0021] Preferably, a group of icons may include thumb-
nail pictures that correspond to genre-wise groups of con-
tent on a one-to-one basis.
[0022] There is provided a display controlling method
for displaying icons representative of data in layers on a
screen comprising the steps of: based on operations per-
formed by a user, obtaining at least instructions for how
to display the icons on the screen; generating picture
data for displaying the icons in the layers in such a man-
ner that the icons in one layer are arrayed on an icon
array axis in a first direction on the screen, that the icons
under the icon located at an intersection of the first di-
rection and a second direction are arrayed on an icon
array axis in the second direction, and that the icons un-
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der any one of the icons arrayed on the icon array axis
in the second direction are arrayed on an icon array axis
in a third direction intersecting a plane formed by the first
direction and the second direction, wherein said third di-
rection is a depth direction into the screen; and outputting
the generated picture data; wherein, given an instruction
from the user for selecting any one of the icons arrayed
on the icon array axis in the second direction, the picture
data generating step acting on the instruction generates
the picture data in such a manner that the icon array axis
in the second direction is moved from there into the first
direction, that the icon array axis in the third direction is
moved from there into the second direction, and that the
selected icon is moved to the intersection of the first di-
rection and the second direction.
[0023] Preferably, the picture data may have a first di-
rection area formed in the first direction, a second direc-
tion area formed in the second direction, and a divided
space bounded by the first and second direction areas;
given an instruction at the step of obtaining user instruc-
tion for selecting any one of the icons arrayed on the icon
array axis in the second direction, the picture data gen-
erating step acting on the instruction may move the icon
array axis positioned in the first direction into the divided
space.
[0024] Preferably, given an instruction at the step of
obtaining user instruction for selecting any one of the
icons arrayed on the icon array axis in the second direc-
tion, the picture data generating step acting on the in-
struction may move the icon array axis positioned in the
third direction into the second direction in such a manner
that a plurality of icons arrayed in imbricate fashion on
the icon array axis in the third direction are arrayed in
non-overlapping fashion on the icon array axis in the sec-
ond direction.
[0025] Preferably, the icon displayed at the intersec-
tion or any selected icon may be highlighted.
[0026] The icons in each of the layers may preferably
contain icon groups each represented by a folder icon,
or groups of icons that are displayed in imbricate fashion.
[0027] There is also provided a recording medium
which records in computer-readable fashion a computer
program for causing a computer to carry out the above
display controlling method for displaying icons represent-
ative of data in layers on a screen.
[0028] There is also disclosed a display controlling ap-
paratus for displaying icons representative of data in lay-
ers on a screen. The display controlling apparatus includ-
ing: an operating section which, based on operations per-
formed by a user, obtains at least instructions for how to
display the icons on the screen; a storing section for stor-
ing at least data constituting the icons in the layers; a
controlling section for generating picture data for display-
ing at least the icons in the layers on the screen; and a
display outputting section for outputting the picture data
generated by the controlling section onto a display de-
vice; wherein the picture data has a first direction area
formed in a first direction on the screen, a second direc-

tion area in a second direction intersecting the first direc-
tion on the screen, and a divided space divided by the
first direction area and the second direction area on the
screen; and wherein the controlling section generates
the picture data in such a manner that the icons in one
layer are arrayed on an icon array axis and displayed in
the first direction area, that the icons in layers under the
icon displayed at an intersection of the first direction area
and the second direction area are arrayed on an icon
array axis and displayed in the second direction area,
and that the icons in layers above the intersection includ-
ing the icons in that one layer are arrayed on an icon
array axis and displayed in the divided space. If there is
no icon in layers above the icon displayed at the inter-
section, then no icon is displayed in the divided space;
if there is no icon in layers under the icon at the intersec-
tion, then no icon is displayed in the second direction
area.
[0029] Through the use of such a display controlling
apparatus the icons are arrayed on the icon array axes
in the first and the second directions. The icons arrayed
in the second direction are the icons in layers under that
icon in the first direction which is displayed at the inter-
section. The icons in layers above the icon displayed at
the intersection are displayed in the divided space. This
structure enables the user easily to have a visual recog-
nition of the icon displayed at the intersection as opposed
to the icons in layers above or under the layer of that icon
at the intersection.
[0030] Preferably, if the operating section obtains an
instruction for scrolling the icons in the first direction area
based on the operation performed by the user, the con-
trolling section may generate the picture data in such a
manner that the icons in the first direction area are
scrolled in the first direction and that the icons in layers
under the icon displayed at the intersection of the first
and the second direction areas are arrayed on the icon
array axis and displayed in the second direction area; if
the operating section obtains an instruction for scrolling
the icons in the second direction area based on the op-
eration performed by the user, the controlling section may
generate the picture data in such a manner that the icons
in the second direction area are scrolled in the second
direction. This structure makes it possible to display the
icons in layers under each of the icons arrayed in the first
direction.
[0031] Preferably, if the operating section obtains an
instruction for selecting the icons in the second direction
area based on the operation performed by the user, the
controlling section may generate the picture data in such
a manner that the icons displayed in the first direction
area are moved into the divided space together with the
icon array axis on which these icons are arrayed as well
as the icon selected at the intersection of the first and
the second direction areas, that the icons in the second
direction area are moved into the first direction area to-
gether with the icon array axis on which these icons are
arrayed, and that that the icons in layers under the se-
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lected icon are arrayed on the icon array axis in the sec-
ond direction and displayed in the second direction area.
With this structure, the icons in layers above the selected
icon are moved along with their icon array axis into the
divided space while drawing their loci on the screen and
are displayed in the divided space; the icons in layers
under the selected icon are moved from the second di-
rection area into the first direction area along with their
icon array axis while drawing their loci on the screen and
are displayed in the first direction area. The structure
enables the user to have a clear and easy understanding
of the currently selected layer as opposed to the upper
and lower layers associated with the icons. The user is
thus allowed to search for desired icons efficiently
through the layered icons.
[0032] The icon displayed at the intersection may pref-
erably be highlighted. This structure makes it possible
for the user to have a visual recognition of the currently
selected layer.
[0033] The selected icon may preferably be highlight-
ed. This structure enables the user to have a visual rec-
ognition of the selected icon and thereby to make an un-
failing selection of any desired icon.
[0034] The icons in each of the layers may preferably
contain icon groups each represented by a folder icon,
or groups of icons that are displayed in imbricate fashion.
Where there exist a plurality of icons, this structure allows
the icons to be displayed in groups letting the user know
their presence with ease.
[0035] Preferably, the icon in the highest layer within
a group of icons may be at least one of a picture, a text,
and a sound button representative of the content genre
to which the icon group belongs. The icons may be lay-
ered at least category by category or genre by genre.
[0036] Preferably, a group of icons may include thumb-
nail pictures that correspond to genre-wise groups of con-
tent on a one-to-one basis.
[0037] According to embodiments of the invention, as
outlined above, icons are layered so that any selected
icon is displayed on the screen in distinct contrast to the
icons in layers above or under the currently selected lay-
er. This makes it possible to improve the efficiency in
searching for desired content items.
[0038] The invention will now be described by way of
example with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

FIG. 1 is an explanatory view showing a basic con-
figuration of a multimedia reproducing system em-
bodying this invention;
FIG. 2 is a function block diagram indicating a basic
structure of a multimedia reproducing apparatus em-
bodying the invention;
FIG. 3 is a flowchart of steps outlining how the mul-
timedia reproducing apparatus embodying the in-
vention generally works;
FIG. 4 is a flowchart of steps outlining a display proc-

ess carried out on the basis of direction instructions
according to an embodiment of the invention;
FIG. 5 is an explanatory view depicting a basic struc-
ture of a menu screen according to an embodiment
of the invention;
FIG. 6 is a flowchart of steps constituting a display
process involving movements of display axes ac-
cording to an embodiment of the invention;
FIG. 7 is an explanatory view of the display process
involving the movements of the display axes accord-
ing to an embodiment of the invention;
FIG. 8 is another explanatory view of the display
process involving the movements of the display axes
according to an embodiment of the invention;
FIG. 9 is another explanatory view of the display
process involving the movements of the display axes
according to an embodiment of the invention;
FIG. 10 is another explanatory view of the display
process involving the movements of the display axes
according to an embodiment of the invention;
FIG. 11 is another explanatory view of the display
process involving the movements of the display axes
according to an embodiment of the invention;
FIG. 12 is another explanatory view of the display
process involving the movements of the display axes
according to an embodiment of the invention;
FIG. 13 is another explanatory view of the display
process involving the movements of the display axes
according to an embodiment of the invention;
FIG. 14 is a variation of the display screen shown in
FIG. 13; and
FIG. 15 is another variation of the display screen
shown in FIG. 13.

[0039] Preferred embodiments of this invention will
now be described with reference to the accompanying
drawings. In the ensuing description and throughout the
attached drawings, the components that are substantially
the same in function and structure will be designated by
the same reference numerals, and their descriptions will
be omitted where they are repetitive.

(Components of the multimedia reproducing apparatus)

[0040] A basic configuration of a multimedia reproduc-
ing system 100 embodying this invention is described
below with reference to FIG. 1. The multimedia repro-
ducing system 100 has at its core a multimedia repro-
ducing apparatus (display controlling apparatus) 200
connected to an external TV set (display device) 110 il-
lustratively via a connection cable 112. The TV set 110
has the ability illustratively to display or output pictures
and sounds output by the multimedia reproducing appa-
ratus 200.
[0041] An operating section 210 is connected to the
multimedia reproducing apparatus 200 illustratively via
a connection cable 212. The operating section 210 ac-
quires instructions for how to reproduce content based
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on the user’s operations. The operating section 210 may
typically double as a video game controller or as a remote
controller for controlling diverse functions of the multime-
dia reproducing apparatus 200.
[0042] Various forms of information (e.g., broadcast
content, Web content) are input to the multimedia repro-
ducing apparatus 200 through diverse media. Illustrative-
ly, broadcast content is input over a TV cable 130 to the
multimedia reproducing apparatus 200 as data repre-
sentative of pictures and sounds from broadcast pro-
grams. The broadcast content may be recorded to the
multimedia reproducing apparatus 200 or may be repro-
duced therefrom through decoding and other processes
and output to the TV set 110.
[0043] The Web content from websites is input to the
multimedia reproducing apparatus 200 illustratively via
a network 140 such as the Internet. The Web content
may be stored into the multimedia reproducing apparatus
200 or may be utilized by its video game capability or by
its other functions.
[0044] The multimedia reproducing apparatus 200 has
the ability to write and/or read data to and/or from an
optical disk 150 such as DVD or CD or a detachable
memory card 160. For example, the data constituting
movies or music albums is read from the optical disk 150
into the multimedia reproducing apparatus 200, and the
data making up user-captured still or moving pictures is
read from the memory card 160 into the apparatus 200.
[0045] The multimedia reproducing apparatus embod-
ying this invention will now be described with reference
to FIG. 2. FIG. 2 is a function block schematic diagram
indicating a basic structure of the multimedia reproducing
apparatus 200. As illustrated, the multimedia reproduc-
ing apparatus 200 includes the above-mentioned oper-
ating section 210, a data input/output section 220, a dis-
play outputting section 230, a controlling section 240, a
storing section 250, and a content executing section 260.
The multimedia reproducing apparatus 200 may be con-
stituted by hardware, by software, or by a combination
of both. In terms of hardware, the multimedia reproducing
apparatus 200 may be implemented illustratively by a
CPU (central processing unit), a hard disk drive, a mem-
ory device, and a rendering circuit of a computer. In soft-
ware terms, the multimedia reproducing apparatus 200
may be implemented illustratively by programs that make
up such functions as data input, data retention, picture
processing, and rendering. As described, the function
blocks shown in FIG. 2 can be realized in diverse forms
using hardware, software, or a combination of both.
[0046] The operating section 210 typically has a direc-
tion determination unit 214 and an instruction determi-
nation unit 216. The direction determination unit 214 ac-
quires an instruction about one of four directions (up,
down, left, right) based on the user’s operation. The in-
struction determination unit 216 obtains instructions for
content reproduction, stop, menu screen call-up, and oth-
er actions based on the user’s operations. The direction
determination unit 214 and instruction determination unit

216 are constituted by the combination of, for example,
a plurality of buttons, circuits and programs respectively
for detecting and recognizing operations performed on
the buttons. The buttons attached to the direction deter-
mination unit 214 may take the form of a cross key or a
joystick. The information obtained by the operating sec-
tion 210 is forwarded to the display outputting section
230, controlling section 240, and content executing sec-
tion 260.
[0047] The data input/output section 220 illustratively
includes a broadcast input unit 222 that admits broadcast
content through the TV cable 130, a network communi-
cation unit 224 that inputs and outputs data such as Web
content through the Internet connection 140, a disk read-
ing unit 226 that reads data from the optical disk 150 such
as DVD, and a memory card reading unit 228 that writes
and reads data to and from the memory card 160. The
data input to the data input/output section 220 is forward-
ed to the display outputting section 230, controlling sec-
tion 240, storing section 250, and content executing sec-
tion 260.
[0048] The storing section 250 stores broadcast con-
tent input through the TV cable 130, Web content input
through the Internet cable 140, content such as music
and movies read from the optical disk 150, and still and
moving pictures read from the memory card reading unit
228. The storing section 250 also accommodates data
constituting various icons, such as a plurality of media
icons (also called function icons) indicating the types of
media from which data can be reproduced, and a plurality
of content icons representing content items. Further-
more, the storing section 250 may retain data constituting
folder icons indicative of folders as well as thumbnail
icons representative of photo pictures in thumbnails.
These icons are displayed on a menu screen used for
content selection.
[0049] For this embodiment, the content items corre-
sponding to the thumbnail icons on a one-to-one basis
may be formed by any combination of still pictures, mov-
ing pictures, and/or sounds. For example, TV programs,
movies, music, radio programs, and/or photos may be
presented in desired combinations.
[0050] The display outputting section 230 illustratively
includes: a decoding unit 232 for decoding encoded data;
an output buffer 236 for temporarily storing reproduction
data to be output to the TV set 110; an on-screen buffer
238 for temporarily accommodating picture data to be
output to the TV set 110 for on-screen display; and a
composite processing unit 234 for combining reproduc-
tion data with picture data. In keeping with the user’s
instructions acquired by the operating section 210, the
decoding unit 232 decodes the encoded reproduction da-
ta such as broadcast content, movies or music received
from the data input/output section 220 or storing section
250, and places the decoded data into the output buffer
236. The on-screen buffer 238 illustratively accommo-
dates menu screen picture data generated by the con-
trolling section 240 as picture data for on-screen display.
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The composite processing unit 234 combines the repro-
duction data in the output buffer 236 with the menu-
screen picture data in the on-screen buffer 238 for con-
version into analog signals that are output to the TV set
110.
[0051] The controlling section 240 illustratively in-
cludes: a menu management unit 242 for managing as
menu items the types of media represented by media
icons and the functions provided by the media; a content
control unit 244 for controlling diverse kinds of content in
terms of reproduction or execution; an effect processing
unit 248 for processing movements of icons on menu
screens; and a picture generation unit 246 for generating
picture data constituting the menu screens.
[0052] The menu management unit 242 stores the
items of content held in the storing section 250, the items
of content input through the data input/output section
220, and the currently selected media and content item.
The content control unit 244 provides control over repro-
duction of content from media, input of data through the
data input/output section 220, input of data from the stor-
ing section 250, and processing by the content executing
section 260 in accordance with the user’s instructions
acquired by the operating section 210.
[0053] The picture generation unit 246 illustratively
generates a menu screen made up of a plurality of hor-
izontally arrayed media icons and a plurality of vertically
arrayed content icons. The two arrays intersect approx-
imately in the middle of the screen. The media icon and
the content item displayed at or close to the intersection
are highlighted in clear contrast to the remaining icons.
[0054] The effect processing unit 248 processes scroll-
ing display of the arrayed media icons and content icons
as well as highlighted display of the media icon and con-
tent icon of interest. Illustratively, a target icon is high-
lighted in distinction from the other icons in terms of color
and shape; the icon may be varied chromatically or
switched to a different color, or may be shown magnified
together with movements of transition to the eventual
shape.
[0055] The content executing section 260 executes a
content program such as a video game program retrieved
from the storing section 250 or read by the disk reading
unit 226 from the optical disk 150. Based on the user’s
instructions acquired by the operating section 210, the
content executing section 260 processes the operations
of the content program (i.e., video game program in this
case) and outputs the pictures and sounds of the video
game to the display outputting section 230.

(Steps in which the multimedia reproducing apparatus 
operates)

[0056] Described below with reference to FIG. 3 is a
series of steps in which the multimedia reproducing ap-
paratus embodying this invention operates. FIG. 3 is a
flowchart of basic steps constituting overall processing
performed by the inventive multimedia reproducing ap-

paratus.
[0057] As shown in FIG. 3, the user first applies power
to the multimedia reproducing apparatus 200 which in
turn goes to step S110. In step S110, the picture gener-
ation unit 246 generates a menu screen by retrieving
data such as media icons and thumbnail icons from the
storing section 250. The display outputting section 230
causes the TV set 110 to display the menu screen thus
generated.
[0058] In step S120, a check is made to determine
whether an instruction about any one of the up, down,
left, and right directions is acquired by the operating sec-
tion 210 from the user. If the instruction is found acquired,
step S130 is reached. In step S130, the effect processing
unit 248 carries out a display process based on the ac-
quired direction instruction.
[0059] How the display process based on the direction
instruction takes place with this embodiment will now be
described with reference to FIG. 4. FIG. 4 is a flowchart
of steps outlining the display process carried out on the
basis of direction instructions according to an embodi-
ment of the invention.
[0060] As shown in FIG. 4, when the display process
based on the direction instruction is started, the effect
processing unit 248 first checks the operating section
210 in step S210 to determine whether the instruction
from the user is about the horizontal direction.
[0061] If in step S210 the instruction is found to be
about the horizontal direction, the media icons arrayed
on the horizontal axis are moved horizontally in step
S220. Of the horizontally moved media icons, the icon
located at the intersection of the horizontal and the ver-
tical axes is highlighted in step S230 to indicate that the
icon has been selected.
[0062] The highlighting by this embodiment may in-
volve, besides displaying the frame of the media icon in
bold lines, changing at least one of brightness, chroma-
ticity, and color saturation; parenthesizing or otherwise
marking the media icon from the outside; or giving a 3D
display of the media icon.
[0063] In step S240, at least one group of thumbnail
icons subsumed under the selected media icon is dis-
played on the vertical axis. A thumbnail icon group is a
group of at least one thumbnail icon belonging to one of
diverse genres such as sports and music. The thumbnail
icon at the top of a given thumbnail icon group is a rep-
resentative icon indicating the genre or category to which
the icons in the group belong.
[0064] The representative thumbnail icon is similar to
a folder that embraces the icons in a thumbnail icon
group. If there is no thumbnail icon positioned under a
representative thumbnail icon, then the representative
thumbnail icon alone may be displayed so as to indicate
the applicable genre, or may be omitted altogether.
[0065] Thumbnail icons are pictures that point to con-
tent items such as broadcast programs and movies. The
thumbnail icons correspond to the content items on a
one-to-one basis. That is, the thumbnail icons play the
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role of expressing meta information about the corre-
sponding content items.
[0066] If the instruction is found to be about the vertical
direction in step S250, the thumbnail icon groups arrayed
on the vertical axis corresponding to the selected media
icon are moved vertically in step S260.
[0067] Of the vertically moved thumbnail icon groups,
the group located immediately under the selected media
icon is highlighted in step S270. This indicates that the
thumbnail icon group has been selected.
[0068] In step S280, an attribute of the thumbnail icon
group such as its genre name is displayed illustratively
on the right-hand side of the group. Displaying the at-
tribute allows the user to have a more accurate recogni-
tion of the thumbnail icons. This completes the series of
steps constituting the display process carried out by this
embodiment based on direction instructions.
[0069] What follows is a further explanation, with ref-
erence to FIG. 5, of the above-described display process
performed on the basis of direction instructions through
an initial menu screen that appears upon power-up. FIG.
5 is an explanatory view depicting a basic structure of
the menu screen provided by this embodiment.
[0070] As shown in FIG. 5, the menu screen that ap-
pears when the TV set 110 is turned on displays at least
one media icon arrayed on the horizontal axis and at least
one group of thumbnail icons on the vertical axis. Al-
though the horizontal and the vertical axes are actually
shown on the screen in FIG. 5, this is not limitative of the
invention. Alternatively, the axes may be provided in vir-
tual fashion and thus hidden from view on the screen.
[0071] In FIG. 5, the horizontal and the vertical axes
are shown intersecting at right angles. Alternatively, the
two axes may interest at 60 degrees to each other. As
another alternative, the horizontal and the vertical axes
may be curves, not straight lines.
[0072] The thumbnail icon groups arrayed on the ver-
tical axes are in layers under the media icons arrayed on
the horizontal axis. For example, under a "musical note"
media icon come representative thumbnail icons indicat-
ing a piano, a violin, etc., at the top of each of the thumb-
nail icon groups.
[0073] Illustratively, each thumbnail icon group is con-
stituted by one or more content items belonging to a cor-
responding category such as the piano or violin. If there
is no thumbnail icon corresponding to any content item,
the top thumbnail icon (i.e., representative thumbnail
icon) alone may be displayed or may be omitted altogeth-
er.
[0074] A desired media icon is selected by having it
displayed at the intersection of the horizontal and the
vertical axes. The selected media icon is highlighted in
gray or some other suitable color as shown in FIG. 5.
[0075] When the media icon is selected, the thumbnail
icon groups subsumed under the selected icon are dis-
played. If a given thumbnail icon group contains a plurality
of thumbnail icons, they are displayed in an imbricate
manner as shown in FIG. 5. With one thumbnail icon

group having the attribute "piano" in FIG. 5, four thumb-
nail icons are displayed in imbricate fashion topped by a
representative thumbnail icon A1. If no thumbnail icon
exists under a representative thumbnail icon, the repre-
sentative icon alone may be displayed or may be hidden
from view on the screen. Alternatively, each represent-
ative thumbnail icon may be replaced by a folder icon or
the like.
[0076] If the direction determination unit 214 finds in
step S210 that an instruction about the horizontal direc-
tion is received from the user, step S220 is reached. In
step S220, the effect processing unit 248 moves in the
horizontal direction the media icons arrayed on the hor-
izontal axis, as indicated by hollow arrows in FIG. 5.
[0077] If the direction determination unit 214 finds in
step S250 that an instruction about the vertical direction
is received from the user, step S260 is reached. In step
S260, the effect processing unit 248 moves in the vertical
direction the thumbnail icon groups arrayed on the ver-
tical axis, as indicated also by hollow arrows in FIG. 5.
[0078] The thumbnail icon group having the attribute
"piano" in FIG. 5 is displayed in a bold frame, which in-
dicates that this icon group has been selected. If the user
gives another instruction to decide on the selected
thumbnail icon group, a plurality of thumbnail icon be-
longing to this group are displayed on the screen. This
feature will be discussed later in more detail.
[0079] When the display process based on the ac-
quired direction instruction is finished in step S130, a
check is made in step S140 to determine whether an
instruction is received through the operating section 210
for selecting a thumbnail icon group. If the selecting in-
struction is found received in step S140, a display proc-
ess involving movements of display axes is carried out
in step S150. A subroutine constituting this display proc-
ess is described below in detail. The display axes refer
illustratively to the horizontal axis, vertical axis, and depth
axis.
[0080] How the display process involving movements
of display axes takes place with this embodiment will now
be described with reference to FIG. 6. FIG. 6 is a flowchart
of steps outlining the process for display entailing move-
ments of display axes according to an embodiment of
the invention.
[0081] As shown in FIG. 6, the effect processing unit
248 first moves the current horizontal axis into a save
area (i.e., divided space) in step S310. The horizontal
axis serving as a display axis (or an icon array axis on
which icons are arrayed) has one or more media icons
arrayed on it. These media icons are moved into the save
area and displayed in imbricate fashion. The horizontal
axis may alternatively be a virtual axis not appearing on
the screen.
[0082] The media icons that were arrayed on the hor-
izontal axis in nonoverlapping fashion are arranged in an
imbricate manner when moved into the save area. The
arrangement economizes on the area in which to display
the media icons.
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[0083] In step S320, the media icon that subsumes the
selected thumbnail icon group is highlighted on the
screen. The highlighting of an icon is accomplished illus-
tratively by displaying the icon frame in bold lines, by
changing the color of the icon, or by causing the icon to
blink.
[0084] In step S330, the current vertical axis is moved
into the position of the horizontal axis. The vertical axis
refers to the display axis (i.e., icon array axis on which
to array icons). When the media icons are moved into
the save area, the vertical axis together with the thumb-
nail icon groups arrayed thereon is moved into the posi-
tion of the horizontal axis on which the media icons were
displayed.
[0085] The thumbnail icon groups arrayed on the hor-
izontal axis after their movement belong to layers under
the media icons moved into the save area. On the screen,
the thumbnail icon groups subsumed under the selected
media icon are displayed. The thumbnail icon groups that
come under a given media icon indicate the genre or
category of content associated with the media represent-
ed by the media icon in question.
[0086] When one of the media icons moved into the
save area is highlighted on the screen, it is possible to
indicate on the screen the location of the currently se-
lected layer in an overall layered icon structure compris-
ing a plurality of layers of media and content genres.
[0087] In step S340, one or more thumbnail icons con-
tained in the highlighted (i.e., selected) thumbnail icon
group among the thumbnail icon groups arrayed on the
horizontal axis are arrayed on the vertical axis.
[0088] The one or more thumbnail icons taken out of
the selected group they belong to are arrayed on the
vertical axis in step S340. The vertically arrayed thumb-
nail icons are displayed on the screen of the TV set 110.
[0089] At the intersection of the horizontal and the ver-
tical axes, the thumbnail icon at the top of the selected
thumbnail icon group is displayed. Under the top thumb-
nail icon come the other icons displayed successively
along the vertical axis. The top thumbnail icon of the
group remains highlighted so as to indicate the history
of the user’s selections.
[0090] In step S350, the thumbnail icon immediately
under the thumbnail icon located on the vertical axis at
the intersection is highlighted. This highlighting indicates
that a target thumbnail icon is being selected out of the
multiple thumbnail icons contained in the thumbnail icon
group. By default (i.e., before the user’s operation), the
icon immediately under the thumbnail icon displayed at
the intersection is highlighted. This completes the series
of steps constituting the display process carried out by
this embodiment involving the movements of the display
axes.
[0091] After the display process involving the move-
ments of the display axes is terminated in step S150, the
direction determination unit 214 may accept from the user
an operation for a vertical scroll. In this case, the effect
processing unit 248 scrolls either the thumbnail icons or

the cursor vertically on the screen.
[0092] In step S160, a check is made to determine
whether the user’s instruction for selecting a thumbnail
icon is received by the instruction determination unit 214.
If the selecting instruction is found to be received, the
content control unit 244 instructs the display outputting
section 230 to start the processing of content correspond-
ing to the selected thumbnail icon, such as reproduction
of the corresponding content item.
[0093] Given the instruction in step S170, the display
outputting section 230 acquires the content item relevant
to the thumbnail icon by accessing the storing section
250 or data input/output section 220. The acquired con-
tent item is decoded by the decoding unit 232 into a data
format suitable for display on the TV set 110, whereby
the content is displayed on the TV screen.
[0094] A check is made in step S180 to see if the user
has issued an instruction for displaying the menu screen.
If the instruction is found to be issued, the menu screen
is again displayed on the screen in step S110. If an in-
struction to terminate the process is detected in step
S190, then the series of steps performed by the multi-
media reproducing apparatus embodying the invention
will be brought to an end.

(Screen displays)

[0095] What follows is a further explanation, with ref-
erence to FIGS. 7 through 13, of the above-described
display process which involves movements of display ax-
es and which is carried out by this embodiment. FIGS. 7
through 13 are explanatory views illustrating typical dis-
play screens related to the display process.
[0096] As shown in FIG. 7, media icons are arrayed on
the horizontal axis and thumbnail content groups are ar-
rayed on the vertical axis. Some display screens to be
discussed below are associated with an application in
which the display process involving movements of dis-
play axes is carried out to search for recorded TV pro-
grams. However, these examples are not limitative of the
invention.
[0097] The media icons on the horizontal axis in FIG.
7 represent the functions provided by the multimedia re-
producing apparatus. For example, as depicted in FIG.
7, a "musical note" media icon indicates that this icon
subsumes content items for music reproduction.
[0098] On the screen of FIG. 7, thumbnail icons are
shown denoting content items subsumed under a given
media icon. One or more content items in each of different
categories are represented by thumbnail icons displayed
on the depth axis in imbricate fashion. Although the depth
axis is a display axis (i.e., icon array axis on which to
array icons), the axis may alternative be a virtual axis
hidden from view on the screen.
[0099] Illustratively, as shown in FIG. 7, the thumbnail
icon group having the attribute "sports" contains a rep-
resentative thumbnail icon A1 as well as thumbnail icons
A2, A3 and A4. The representative thumbnail icon A1 is
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a picture evocative of the "sports" attribute and comes
at the top of the thumbnail icon group.
[0100] The user performs an operation to select any
one of the thumbnail icons displayed in each category.
For example, as indicated in FIG. 7, the user’s operation
to select the representative thumbnail icon A1 having the
"sports" attribute is accepted by the instruction determi-
nation unit 216.
[0101] When the desired thumbnail icon is selected,
the horizontal axis with the media icons arrayed thereon
is moved in the direction indicated by a hollow arrow in
FIG. 7 (i.e., toward the top left corner of the screen). In
this example, media icons are moved into the save area
in the top left corner of the screen. However, this is not
limitative of the invention. Alternatively, media icons may
be moved into the save area located in the top right cor-
ner, bottom right corner, or bottom left corner of the
screen.
[0102] As shown in FIG. 8, the media icons that were
arrayed on the horizontal axis are now arranged in slightly
imbricate fashion while the horizontal axis is hidden from
view. As illustrated in FIG. 8, the media icon located on
the vertical axis is moved toward the top left corner of
the screen.
[0103] After the media icons are relocated into the save
area in the top left corner of the screen as shown in FIG.
9, the vertical axis on which one or more thumbnail icon
groups are arrayed is rotated counterclockwise as de-
picted in FIG. 10. Although the vertical axis is turned
counterclockwise in this example, this is not limitative of
the invention. Alternatively, the vertical axis may be ro-
tated clockwise. The depth axis, shown displayed in this
example, may be optionally hidden from view.
[0104] When the vertical axis is rotated into the position
of the horizontal axis on which the media icons were ar-
rayed, the selected thumbnail icon group is displayed in
the leftmost position on the horizontal axis followed by
other thumbnail icon groups arrayed successively right-
ward, as shown in FIG. 11.
[0105] The selected thumbnail icon group is displayed
at the intersection of the horizontal, vertical and depth
axes. The top thumbnail icon of the selected icon group
is highlighted.
[0106] As the depth axis shown in FIG. 11 starts rotat-
ing clockwise, the one or more thumbnail icons contained
in the selected thumbnail icon group (made up of A1
through A4) slide over the rotating depth axis into nono-
verlapping positions, as depicted in FIG. 12.
[0107] After the depth axis is rotated into the position
where the thumbnail icon group was displayed as shown
in FIG. 13, the grouped thumbnail icons are arrayed on
the vertical axis and displayed. The representative
thumbnail icon A1 located at the top of the thumbnail icon
group is displayed at the intersection of the horizontal
and the vertical axes. The thumbnail icon A2 immediately
under the representative thumbnail icon A1 is highlight-
ed. The highlighting of the thumbnail icon A2 is done by
default; the icon to be highlighted may be changed by

the user as desired.
[0108] When the screen of FIG. 13 appears, the user
may operate the direction determination unit 214 in the
vertical direction. This provides scrolling of a desired
thumbnail icon among the thumbnail icons displayed on
the vertical axis.
[0109] On the horizontal axis, as depicted in FIG. 13,
thumbnail icon groups are displayed by genre or by some
suitable grouping. On the vertical axis, the thumbnail
icons contained in the thumbnail icon group selected on
the horizontal axis are displayed.
[0110] The user may also operate the direction deter-
mination unit 214 in the horizontal direction. This causes
the thumbnail icon groups to move in the horizontal di-
rection, so that the grouping of the thumbnail icons to be
displayed on the vertical axis can be changed.
[0111] The user may further operate the direction de-
termination unit 214 up or down. This causes the thumb-
nail icons arrayed on the vertical axis to move up or down,
so that the desired thumbnail icon can be selected. After
the desired thumbnail icon is selected, the user may push
a button or the like on the instruction determination unit
216 to select the content item corresponding to the se-
lected thumbnail icon.
[0112] When the highlighted status of the media icons
displayed in the save area in the top left corner of the
screen in FIG. 13 is verified, it is easy to ascertain the
currently selected function such as recording or repro-
duction.
[0113] Variations of the display screen with this em-
bodiment will now be described with reference to FIGS.
14 and 15. These variations depict an example in which
more layers of thumbnail icons come under each of the
thumbnail icons arrayed on the vertical axis. The display
screens of FIGS. 14 and 15 are derived from the screen
in FIG. 13.
[0114] On the screen of the TV set 110, as shown in
FIG. 14, appears the screen in effect following the display
process involving movements of display axes in step
S150.
[0115] Thumbnail icon groups shown arrayed on the
vertical axis in FIG. 14 have been displayed on the screen
as follows: the thumbnail icon group immediately above
the current layer is first selected, and the thumbnail icon
groups subsumed under that thumbnail icon group are
then arrayed on the vertical axis for display on the screen.
[0116] A thumbnail icon A2-1 displayed immediately
under the representative thumbnail icon A1 is highlighted
by default. As shown in FIG. 14, the thumbnail icon group
having an attribute "soccer" contains the representative
thumbnail icon A2-1, a thumbnail icon A2-2, a thumbnail
icon A2-3, and/or a thumbnail icon A2-4.
[0117] For example, in the group having the attribute
"soccer," the thumbnail icon A2-2 may denote content
associated with the European football scene, and the
thumbnail icon A2-3 may represent content related to
high-school soccer matches in Japan.
[0118] As described above, when a thumbnail icon
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group is selected in the vertical direction, the following
takes place: the thumbnail icon groups displayed on the
horizontal axis are first moved into the save area. The
vertical axis is then rotated into the position of the hori-
zontal axis. The thumbnail icon group selected on the
vertical axis has its component thumbnail icons (A1
through A4) arrayed on the vertical axis. The thumbnail
icons contained in the selected group (made up of A1
through A4) are then displayed along the vertical axis on
the screen as illustrated in FIG. 15.
[0119] On the vertical axis in FIG. 15, there is no thumb-
nail icon group containing one or more thumbnail icons.
Alternatively, thumbnail icon groups each containing at
least one thumbnail icon may be displayed on the vertical
axis. As described above, when any one of such thumb-
nail icon groups is selected, the icons on the horizontal
axis are moved into the save area, the vertical axis is
rotated into the position of the horizontal axis, and other
operations are carried, whereby the display process of
step S150 is executed. Repeating this display process
as many times as desired allows any content item in any
layer to be searched for and executed by use of a simply
structured operating section 210 made of a cross key
and buttons.
[0120] In the save area in the top left corner of the
screen in FIG. 15, one or more media icons or thumbnail
icons are displayed in different layers. The display ena-
bles the user to verify with ease the currently displayed
layers on the screen as the user’s history of selections.
Although the media icons or other icons displayed in the
save area have no display axis, this is not limitative of
the invention. Alternatively, these icons may be arrayed
and displayed on a suitable display axis.
[0121] Media icons or other icons are moved on the
screen in synchronism with the simultaneously relocated
vertical, horizontal or depth axis on which they are being
arrayed. This allows the user to get a clear and easy
recognition of the eventually arrayed icons following their
movement.
[0122] The display process involving movements of
display axes with this embodiment of the invention was
explained above using examples in which icons are
moved into the save area, the vertical axis is rotated into
the position of the horizontal axis, and the depth axis is
rotated into the position of the vertical axis. However, this
is not limitative of the invention. Alternatively, the display
process may involve having the icon-moving and axis-
rotating processes carried out in parallel. Illustratively,
icons may be moved into the save area simultaneously
with the vertical and the depth axes being rotated into
their respective destinations.
[0123] As described, given a list of thumbnail icon
groups each having one or more thumbnail icons in the
depth direction, the user can have an easy understanding
of what content items exist per category and how they
are organized.
[0124] Selecting a thumbnail icon group of a given cat-
egory displays the thumbnail icons contained in that

group over the screen. This allows the user to look for
and pick up the desired content item. Because the save
area shows the media icons or other icons that come
above the thumbnail icons arrayed on the horizontal or
vertical axis, it is easy for the user to verify the current
location on the screen, whereby the efficiency of overall
search processing is boosted.
[0125] One conventional display technique has been
known to involve displaying layered content items in a
tree structure on the screen. With this technique, it has
been hard for the user to keep track of the current location
during search for layered content items. A comprehen-
sive overview of the search process has been difficult to
maintain as opposed to the inventive scheme.
[0126] In the above-described examples, the horizon-
tal, vertical, and depth axes were shown intersecting one
another at right angles on the screen. However, this is
not limitative of the invention. The horizontal, vertical,
and depth axes may alternatively intersect with one an-
other at any angle.
[0127] This invention applies to a display controlling
apparatus, display controlling method, and recording me-
dium for displaying icons on the screen, as spcecified in
the enclosed claims.
[0128] It is to be understood that while this invention
has been described in conjunction with specific embod-
iments with reference to the accompanying drawings, it
is evident that many alternatives, modifications and var-
iations will become apparent to those skilled in the art in
light of the foregoing description. Accordingly, it is intend-
ed that the present invention embrace all such alterna-
tives, modifications and variations as fall within the scope
of the appended claims.
[0129] Various respective aspects and features of the
invention are defined in the appended claims. Features
from the dependent claims may be combined with fea-
tures of the independent claims as set out in the claims.

Claims

1. A display controlling apparatus (200) for displaying
icons, representative of data, in layers on a screen
(110), comprising:

an operating section (210) which, based on op-
erations performed by a user, obtains at least
instructions for how to display said icons on said
screen;
a storing section (250) for storing at least data
constituting said icons in said layers; a control-
ling section (240) for generating picture data for
displaying said icons in said layers in such a
manner that a plurality of first icons are arrayed
on an icon array axis in a first direction on said
screen, that a plurality of second icons sub-
sumed under one of the first icons located at an
intersection of said first direction and a second

19 20 



EP 1 577 746 B1

12

5

10

15

20

25

30

35

40

45

50

55

direction are arrayed on an icon array axis in
said second direction, and that one or more third
icons representative of data in a layer under any
one of the second icons are arrayed in imbricate
fashion on an icon array axis in a third direction
intersecting a plane formed by said first direction
and said second direction, wherein said third di-
rection is a depth direction into the screen; and
a display outputting section (230) for outputting
said picture data generated by said controlling
section onto a display device; characterized in
that when said operating section obtains an in-
struction from said user for selecting any one of
said second icons, said controlling section act-
ing on said instruction generates said picture da-
ta in such a manner that said icon array axis in
said first direction and the plurality of first icons
are moved to a save area at a corner of said
screen and the plurality of first icons re-arranged
in imbricate fashion, that said icon array axis in
said second direction is moved into said first di-
rection, that said icon array axis in said third di-
rection is moved into said second direction, that
the selected icon is moved to said intersection
of said first direction and said second direction,
and that said controlling section (240) acting on
said instruction moves said icon array axis po-
sitioned in said third direction into said second
direction in such a manner that said one or more
third icons arrayed in imbricate fashion on said
icon array axis in said third direction are arrayed
in non-overlapping fashion on said icon array
axis in said second direction.

2. The display controlling apparatus (200) according to
claim 1, wherein said picture data has a first direction
area formed in said first direction, a second direction
area formed in said second direction, and wherein
the save area is
a divided space bounded by said first and second
direction areas; and
wherein, when said operating section obtains said
instruction from said user for selecting any one of
the plurality of second icons, said controlling section
acting on said instruction moves said icon array axis
positioned in said first direction into said divided
space.

3. The display controlling apparatus (200) according to
claim 1, wherein said icon array axis in said first di-
rection is a horizontal axis and said icon array axis
in said second direction is a vertical axis.

4. The display controlling apparatus (200) according to
claim 1, wherein the icon displayed at said intersec-
tion is highlighted.

5. The display controlling apparatus (200) according to

claim 1, wherein the selected icon is highlighted.

6. A display controlling method for displaying icons,
representative of data, in layers on a screen, com-
prising the steps of:

based on operations performed by a user, ob-
taining at least instructions for how to display
said icons on said screen;
generating picture data for displaying said icons
in said layers in such a manner that a plurality
of first icons are arrayed on an icon array axis
in a first direction on said screen, that a plurality
of second icons subsumed under one of the first
icons located at an intersection of said first di-
rection and a second direction are arrayed on
an icon array axis in said second direction, and
that one or more third icons representative of
data in a layer under any one of the second icons
are arrayed in imbricate fashion on an icon array
axis in a third direction intersecting a plane
formed by said first direction and said second
direction, wherein said third direction is a depth
direction into the screen; and
outputting the generated picture data; charac-
terized in that given an instruction from said
user for selecting any one of said second icons,
said generating picture data step acting on said
instruction generates said picture data in such
a manner that said icon array axis in said first
direction and the plurality of first icons are moved
to a save area at a corner of said screen and
the plurality of first icons re-arranged in imbricate
fashion, that said icon array axis in said second
direction is moved into said first direction, that
said icon array axis in said third direction is
moved into said second direction, that the se-
lected icon is moved to said intersection of said
first direction and said second direction, and that
said icon array axis positioned in said third di-
rection is moved into said second direction in
such a manner that said one or more third icons
arrayed in imbricate fashion on said icon array
axis in said third direction are arrayed in non-
overlapping fashion on said icon array axis in
said second direction.

7. The display controlling method according to claim 6,
wherein said picture data has a first direction area
formed in said first direction, a second direction area
formed in said second direction, and wherein the
save area is a divided space bounded by said first
and second direction areas; and
wherein, given said instruction for selecting any one
of the plurality of second icons at said step of obtain-
ing user instruction, said generating picture data step
acting on said instruction moves said icon array axis
positioned in said first direction into said divided
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space.

8. The display controlling method according to claim 6,
wherein said icon array axis in said first direction is
a horizontal axis and said icon array axis in said sec-
ond direction is a vertical axis.

9. The display controlling method according to claim 6,
wherein the icon displayed at said intersection is
highlighted.

10. The display controlling method according to claim 6,
wherein the selected icon is highlighted.

11. A recording medium which records in computer-
readable fashion a computer program for causing a
display controlling apparatus according to any of
claims 1 to 5 to carry out a display controlling method
for displaying icons, representative of data, in layers
on a screen as claimed in any of claims 6 to 10.

Patentansprüche

1. Anzeigesteuerungsvorrichtung (200) zum Anzeigen
von Icons, die für Daten repräsentativ sind, in Dar-
stellungsebenen auf einem Bildschirm (110), mit:

einer Betätigungssektion (210), die, basierend
auf von einem Nutzer durchgeführten Betätigun-
gen, zumindest Anweisungen erhält, wie die
Icons auf dem Bildschirm anzuzeigen sind;
einer Speichersektion (250) zum Speichern zu-
mindest von Daten, die die Icons in den Darstel-
lungsebenen darstellen;
einer Steuerungssektion (240) zum Erzeugen
von Bilddaten zum Anzeigen der Icons in den
Darstellungsebenen derart, dass eine Mehrzahl
von ersten Icons auf einer Icon-Anordnungsach-
se in einer ersten Richtung auf dem Bildschirm
angeordnet werden, dass eine Mehrzahl von
zweiten Icons, die sich unter eines der ersten
Icons subsumieren, die sich an einem Schnitt-
punkt der ersten Richtung mit einer zweiten
Richtung befinden, auf einer Icon-Anordnungs-
achse in der zweiten Richtung angeordnet wer-
den, und dass ein oder mehrere dritte Icons, die
für Daten in einer Darstellungsebene unter ir-
gendeinem der zweiten Icons repräsentativ
sind, in dachziegelförmiger Weise auf einer
Icon-Anordnungsachse in einer dritten Richtung
angeordnet werden, die eine durch die erste
Richtung und die zweite Richtung gebildete
Ebene schneidet, wobei die dritte Richtung eine
Tiefenrichtung in den Bildschirm hinein ist; und
einer Anzeigeausgabesektion (230) zum Aus-
geben der Bilddaten, die von der Steuerungs-
sektion erzeugt wurden, auf eine Anzeigevor-

richtung;
dadurch gekennzeichnet, dass, wenn die Be-
tätigungssektion eine Anweisung von dem Nut-
zer zum Auswählen irgendeines der zweiten
Icons erhält, die Steuerungssektion, die auf die
Anweisung wirkt, die Bilddaten derart erzeugt,
dass die Icon-Anordnungsachse in der ersten
Richtung und die Mehrzahl an ersten Icons in
einen sicheren Bereich an einer Ecke des Bild-
schirms bewegt werden und die Mehrzahl an
ersten Icons in dachziegelförmiger Weise neu
angeordnet werden, dass die Icon-Anordnungs-
achse in der zweiten Richtung in die erste Rich-
tung bewegt wird, dass die Icon-Anordnungs-
achse in der dritten Richtung in die zweite Rich-
tung bewegt wird, dass das ausgewählte Icon
zu dem Schnittpunkt der ersten Richtung mit der
zweiten Richtung bewegt wird, und dass die
Steuerungssektion (240), die auf die Anweisung
wirkt, die Icon-Anordnungsachse, die in der drit-
ten Richtung positioniert ist, in die zweite Rich-
tung derart bewegt, dass das eine oder die meh-
reren dritten Icons, die in dachziegelförmiger
Weise auf der Icon-Anordnungsachse in der
dritten Richtung angeordnet sind, in nicht-über-
lappender Weise auf der Icon-Anordnungsach-
se in der zweiten Richtung angeordnet werden.

2. Anzeigesteuerungsvorrichtung (200) nach An-
spruch 1, wobei die Bilddaten einen ersten Rich-
tungsbereich, der in der ersten Richtung gebildet ist,
einen zweiten Richtungsbereich, der in der zweiten
Richtung gebildet ist, aufweisen, und wobei der si-
chere Bereich ein geteilter Raum ist, der durch die
ersten und zweiten Richtungsbereiche begrenzt ist;
und
wobei, wenn die Betätigungssektion die Anweisung
von dem Nutzer zum Auswählen irgendeines der
Mehrzahl an zweiten Icons erhält, die Steuerungs-
sektion, die auf die Anweisung wirkt, die Icon-Anord-
nungsachse, die in der ersten Richtung positioniert
ist, in den geteilten Raum bewegt.

3. Anzeigesteuerungsvorrichtung (200) nach An-
spruch 1, wobei die Icon-Anordnungsachse in der
ersten Richtung eine horizontale Achse und die Icon-
Anordnungsachse in der zweiten Richtung eine ver-
tikale Achse ist.

4. Anzeigesteuerungsvorrichtung (200) nach An-
spruch 1, wobei das an dem Schnittpunkt angezeigte
Icon hervorgehoben ist.

5. Anzeigesteuerungsvorrichtung (200) nach An-
spruch 1, wobei das ausgewählte Icon hervorgeho-
ben ist.

6. Anzeigesteuerungsverfahren zum Anzeigen von
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Icons, die für Daten repräsentativ sind, in Darstel-
lungsebenen auf einem Bildschirm, mit den Schrit-
ten;
basierend auf von einem Nutzer durchgeführten Be-
tätigungen, Erhalten zumindest von Anweisungen,
wie die Icons auf dem Bildschirm anzuzeigen sind;
Erzeugen von Bilddaten zum Anzeigen der Icons in
den Darstellungsebenen derart, dass eine Mehrzahl
von ersten Icons auf einer Icon-Anordnungsachse
in einer ersten Richtung auf dem Bildschirm ange-
zeigt werden, dass eine Mehrzahl an zweiten Icons,
die sich unter eines der ersten Icons subsumieren,
die sich an einem Schnittpunkt der ersten Richtung
mit einer zweiten Richtung befinden, auf einer Icon-
Anordnungsachse in der zweiten Richtung angeord-
net werden, und dass ein oder mehrere dritte Icons,
die für Daten in einer Darstellungsebene unter ir-
gendeinem der zweiten Icons repräsentativ sind, in
dachziegelförmiger Weise auf einer Icon-Anord-
nungsachse in einer dritten Richtung angeordnet
werden, die eine durch die erste Richtung und die
zweite Richtung gebildete Ebene schneidet, wobei
die dritte Richtung eine Tiefenrichtung in den Bild-
schirm hinein ist; und
Ausgeben der erzeugten Bilddaten;
dadurch gekennzeichnet, dass im Fall einer An-
weisung von dem Nutzer zum Auswählen irgendei-
nes der zweiten Icons der Schritt des Erzeugens der
Bilddaten, der auf die Anweisung wirkt, die Bilddaten
derart erzeugt, dass die Icon-Anordnungsachse in
der ersten Richtung und die Mehrzahl an ersten
Icons in einen sicheren Bereich an einer Ecke des
Bildschirms bewegt werden und die Mehrzahl an ers-
ten Icons in dachziegelförmiger Weise neu angeord-
net werden, dass die Icon-Anordnungsachse in der
zweiten Richtung in die erste Richtung bewegt wird,
dass die Icon-Anordnungsachse in der dritten Rich-
tung in die zweite Richtung bewegt wird, dass das
ausgewählte Icon zu dem Schnittpunkt der ersten
Richtung mit der zweiten Richtung bewegt wird, und
dass die Icon-Anordnungsachse, die in der dritten
Richtung positioniert ist, in die zweite Richtung derart
bewegt wird, dass ein oder mehrere dritte Icons, die
in dachziegelförmiger Weise auf der Icon-Anord-
nungsachse in der dritten Richtung angeordnet sind,
in nicht-überlappender Weise auf der Icon-Anord-
nungsachse in der zweiten Richtung angeordnet
werden.

7. Anzeigesteuerungsverfahren nach Anspruch 6, wo-
bei die Bilddaten einen ersten Richtungsbereich, der
in einer ersten Richtung gebildet ist, einen zweiten
Richtungsbereich, der in der zweiten Richtung ge-
bildet ist, aufweisen, und wobei der sichere Bereich
ein geteilter Raum ist, der durch die ersten und zwei-
ten Richtungsbereiche begrenzt ist; und
wobei, im Fall der Anweisung zum Auswählen ir-
gendeines der Mehrzahl an zweiten Icons bei dem

Schritt des Erhaltens der Nutzeranweisung, der
Schritt des Erzeugens der Bilddaten, der auf die An-
weisung wirkt, die Icon-Anordnungsachse, die in der
ersten Richtung positioniert ist, in den geteilten
Raum bewegt.

8. Anzeigesteuerungsverfahren nach Anspruch 6, wo-
bei die Icon-Anordnungsachse in der ersten Rich-
tung eine horizontale Achse und die Icon-Anord-
nungsachse in der zweiten Richtung eine vertikale
Achse ist.

9. Anzeigesteuerungsverfahren nach Anspruch 6, wo-
bei das an dem Schnittpunkt angezeigte Icon her-
vorgehoben wird.

10. Anzeigesteuerungsverfahren nach Anspruch 6, wo-
bei das ausgewählte Icon hervorgehoben wird.

11. Speichermedium, dass in Computer-lesbarer Weise
ein Computerprogramm speichert, um eine Anzei-
gesteuerungsvorrichtung nach irgendeinem der An-
sprüche 1 - 5 zu veranlassen, ein Anzeigesteue-
rungsverfahren zum Anzeigen von Icons, die für Da-
ten repräsentativ sind, in Darstellungsebenen auf ei-
nem Bildschirm auszuführen, wie in einem der An-
sprüche 6-10 beansprucht ist.

Revendications

1. Appareil de commande d’affichage (200) destiné à
afficher des icônes représentatives de données
dans des couches sur un écran (110), comprenant :

une section d’exploitation (210) qui, en se ba-
sant sur des opérations effectuées par un utili-
sateur, obtient au moins des instructions à pro-
pos de la manière d’afficher lesdites icônes sur
ledit écran ;
une section de stockage (250) destinée à stoc-
ker au moins les données constituant lesdites
icônes dans lesdites couches ;
une section de commande (240) destinée à gé-
nérer des données d’image pour afficher lesdi-
tes icônes dans lesdites couches de telle sorte
qu’une pluralité de premières icônes sont arran-
gées sur un axe d’arrangement d’icônes dans
une première direction sur ledit écran, qu’une
pluralité de deuxièmes icônes incorporées sous
l’une des premières icônes située au niveau
d’une intersection de ladite première direction
et d’une deuxième direction sont arrangées sur
un axe d’arrangement d’icônes dans ladite
deuxième direction, et qu’une ou plusieurs troi-
sièmes icônes représentatives des données
dans une couche sous l’une quelconque des
deuxièmes icônes sont arrangées de manière
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imbriquée sur un axe d’arrangement d’icônes
dans une troisième direction qui croise un plan
formé par ladite première direction et ladite
deuxième direction, ladite troisième direction
étant une direction de la profondeur dans
l’écran ; et
une section de sortie d’affichage (230) destinée
à délivrer en sortie lesdites données d’image gé-
nérées par ladite section de commande sur un
dispositif d’affichage ;
caractérisé en ce que
lorsque ladite section d’exploitation obtient une
instruction de la part dudit utilisateur pour sélec-
tionner l’une quelconque desdites deuxièmes
icônes, ladite section de commande agissant
sur ladite instruction génère lesdites données
d’image de telle sorte que ledit axe d’arrange-
ment d’icônes dans ladite première direction et
la pluralité de premières icônes sont déplacés
vers une zone de sauvegarde au niveau d’un
coin dudit écran et la pluralité de premières icô-
nes sont réarrangées de manière imbriquée,
en ce que ledit deuxième axe d’arrangement
d’icônes dans ladite deuxième direction est dé-
placé dans ladite première direction, en ce que
ledit axe d’arrangement d’icônes dans ladite
troisième direction est déplacé dans ladite
deuxième direction, en ce que l’icône sélection-
née est déplacée vers ladite intersection de la-
dite première direction et de ladite deuxième di-
rection, et en ce que ladite section de comman-
de (240) agissant sur ladite instruction déplace
ledit axe d’arrangement d’icônes positionné
dans ladite troisième direction dans ladite
deuxième direction de telle sorte que lesdites
une ou plusieurs troisièmes icônes arrangées
de manière imbriquée sur ledit axe d’arrange-
ment d’icônes dans ladite troisième direction
sont arrangées d’une manière non chevau-
chante sur ledit axe d’arrangement d’icônes
dans ladite deuxième direction.

2. Appareil de commande d’affichage (200) selon la
revendication 1, lesdites données d’image compre-
nant une première zone de direction formée dans
ladite première direction, une deuxième zone de di-
rection formée dans ladite deuxième direction et la
zone de sauvegarde étant un espace divisé lié par
lesdites première et deuxième zones de direction ; et
lorsque ladite section d’exploitation obtient ladite ins-
truction de la part dudit utilisateur pour sélectionner
l’une quelconque de la pluralité de deuxièmes icô-
nes, ladite section de commande agissant sur ladite
instruction déplaçant ledit axe d’arrangement d’icô-
nes positionné dans ladite première direction dans
ledit espace divisé.

3. Appareil de commande d’affichage (200) selon la

revendication 1, ledit axe d’arrangement d’icônes
dans ladite première direction étant un axe horizontal
et ledit axe d’arrangement d’icônes dans ladite
deuxième direction étant un axe vertical.

4. Appareil de commande d’affichage (200) selon la
revendication 1, l’icône affichée au niveau de ladite
intersection étant mise en surbrillance.

5. Appareil de commande d’affichage (200) selon la
revendication 1, l’icône sélectionnée étant mise en
surbrillance.

6. Procédé de commande d’affichage pour afficher des
icônes représentatives de données dans des cou-
ches sur un écran, comprenant les étapes
suivantes :

en se basant sur des opérations effectuées par
un utilisateur, obtention d’au moins des instruc-
tions à propos de la manière d’afficher lesdites
icônes sur ledit écran ;
génération de données d’image pour afficher
lesdites icônes dans lesdites couches de telle
sorte qu’une pluralité de premières icônes sont
arrangées sur un axe d’arrangement d’icônes
dans une première direction sur ledit écran,
qu’une pluralité de deuxièmes icônes incorpo-
rées sous l’une des premières icônes située au
niveau d’une intersection de ladite première di-
rection et d’une deuxième direction sont arran-
gées sur un axe d’arrangement d’icônes dans
ladite deuxième direction, et qu’une ou plusieurs
troisièmes icônes représentatives des données
dans une couche sous l’une quelconque des
deuxièmes icônes sont arrangées de manière
imbriquée sur un axe d’arrangement d’icônes
dans une direction qui croise un plan formé par
ladite première direction et ladite deuxième di-
rection, ladite troisième direction étant une di-
rection de la profondeur dans l’écran ; et
délivrance en sortie des données d’image
générées ;
caractérisé en ce que
en présence d’une instruction de la part dudit
utilisateur pour sélectionner l’une quelconque
desdites deuxièmes icônes, ladite étape de gé-
nération de données d’image agissant sur ladite
instruction génère lesdites données d’image de
telle sorte que ledit axe d’arrangement d’icônes
dans ladite première direction et la pluralité de
premières icônes sont déplacés vers une zone
de sauvegarde au niveau d’un coin dudit écran
et la pluralité de premières icônes sont réarran-
gées de manière imbriquée,
en ce que ledit axe d’arrangement d’icônes
dans ladite deuxième direction est déplacé dans
ladite première direction, en ce que ledit axe
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d’arrangement d’icônes dans ladite troisième di-
rection est déplacé dans ladite deuxième direc-
tion, en ce que l’icône sélectionnée est dépla-
cée vers ladite intersection de ladite première
direction et de ladite deuxième direction, et en
ce que ledit axe d’arrangement d’icônes posi-
tionné dans ladite troisième direction est dépla-
cé dans ladite deuxième direction de telle sorte
que lesdites une ou plusieurs troisièmes icônes
arrangées de manière imbriquée sur ledit axe
d’arrangement d’icônes dans ladite troisième di-
rection sont arrangées d’une manière non che-
vauchante sur ledit axe d’arrangement d’icônes
dans ladite deuxième direction.

7. Procédé de commande d’affichage selon la reven-
dication 6, lesdites données d’image comprenant
une première zone de direction formée dans ladite
première direction, une deuxième zone de direction
formée dans ladite deuxième direction et la zone de
sauvegarde étant un espace divisé lié par lesdites
première et deuxième zones de direction ; et
en présence de ladite instruction pour sélectionner
l’une quelconque de la pluralité de deuxièmes icônes
à l’étape d’obtention de l’instruction d’utilisateur, la-
dite étape de génération de données d’image agis-
sant sur ladite instruction déplaçant ledit axe d’ar-
rangement d’icônes positionné dans ladite première
direction dans ledit espace divisé.

8. Procédé de commande d’affichage selon la reven-
dication 6, ledit axe d’arrangement d’icônes dans la-
dite première direction étant un axe horizontal et ledit
axe d’arrangement d’icônes dans ladite deuxième
direction étant un axe vertical.

9. Procédé de commande d’affichage selon la reven-
dication 6, l’icône affichée au niveau de ladite inter-
section étant mise en surbrillance.

10. Procédé de commande d’affichage selon la reven-
dication 6, l’icône sélectionnée étant mise en sur-
brillance.

11. Support d’enregistrement qui enregistre d’une ma-
nière lisible par un ordinateur un programme d’ordi-
nateur destiné à amener un appareil de commande
d’affichage selon l’une quelconque des revendica-
tions 1 à 5 à mettre en oeuvre un procédé de com-
mande d’affichage pour afficher des icônes repré-
sentatives de données dans des couches sur un
écran selon l’une quelconque des revendications 6
à 10.
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