DESCRIPTION
TMAGE GENERATING APPARATUS AND IMAGE GENERATING METHOD

FIELD OF THE INVENTION

(G001}

The present invention relates to an image processing
technology for generating animated images (moving images) by
using vector-format data.

BACKGROUND ART

[0002]

Vector graphics data include parameters expressing
information such as the coordinates of the start point and end
point of a curve to be displayed, color, size, and shape, and
since these parameters are used in transformation processing such
as scaling uvp, scaling down, and rotation of an image,
high-quality drawing output can be cbtained. Because they are
smaller in data size than raster format data (raster graphics
data) such as bitmep data, the vector format data are suitable
for displaying animated images.

[0003]

One technology for generating animated images by using
vector graphics data is disclosed in Japanese Patent Bpplication
Publication No. 2007-121758 (patent document 1), for example.
If a function to display different animated images for each scene
plane is implemented, preparing different vectoxr graphics data
for each scene plane causes the size of the storage region of
the vector graphics data to increase. For example, on-scxreen
display (0SD) is used to display additional information such as
date, time, title, and program information on a screen and also
to display a plcture plane for setting which allows the user to
make a variety of settings such as pilcture quality, display
position, and brightness. In that case, if vector graphics data

including animation information was prepared for each of the great



number of picture planes, a very large storage region would be
necessary. The screen display apparatus disclosed in patent
document 1 identifies a hierarchical pictiire plane corresponding
to the type of an input key with reference to a scene resource
ID table held in the vector graphics data and generates animated
images in accordance with a scene reproduction script
corresponding to the hierarchical picture plane. Use of the
scene reproduction script eliminates the need for preparing
vector graphics data including animation information for each
hierarchical picture plane.

PRIOR ART REFERENCES
PATENT DOCUMENTS

[0004]

Patent document 1l: Japanese Patent Bpplication
Publication No. 2007-121758 '

SUMMARY OF THE INVENRTION
PROBLEM TO BE SOLVED BY THE INVENTION

f0005]

If a great number of cbjects (display items) expressing
time, title, program information, and so on are displayed in a
hierarchical picture plane, the great number of objects would
cause a vast number of combinations of hierarchical picture planes
and objects. In that case, vector graphics data including
animation information corresponding to individual cobjects must
be stored in memory beforehand, and the size of the storage region
of the graphics data would become large.

[0006]

In view of the above, it i1s an object of the present
invention to provide an image generating apparatus and an image
generating method that can suppress the size of the storage region
regquired to display animated images.



MEANS FOR SOLVING THE PROBLEM

{00071

An image generating apparatus according to the present
invention has: a first data storage unit for storing a plurality
of vector graphics data segments; a second data storage unit for
storing operation information defining a plurality of typés of
display operation patterns for any one of the vector graphics
data segments inunits of frames by using transformationmatrices;
a third data storage unit for storing a plurality of picture-plane
configuration information items which identifies a vector
graphics data segment to be displayed in a display plane, out
of the plurality of vector graphics data segments, and also
identifies a display operation pattern to be assigned to the
vector graphics data segment to be displayed, out of theﬁplurality
of types of display operation patterns; and an image generation
unit for obtaining a graphics data segment from the first data
storage unit, in accordance with the picture-plane configuration
information item specified out of the plurality of picture—plané
configuration information items, obtaining a display operation
pattern to be applied to the obtained vector graphics data segment
from the third data storage unit, and generating animated images
of the obtained vector graphics data segment in accordance with
the obtained vector graphics data segment and the obtaineddisplay
operation pattern.

[0008]

An image generating method according to the present
invention includes: a step of identifying a vector graphics data
segment to be displayed in a display plane, out of vectoxr graphics
data segments, and referencing a third data storage unit storing
a plurality of picture-plane configuration information items
identifying a display operation pattern to be assigned to the
vector graphics data segment to be displayed, out of a plurality
of types of display operation patterns for any one of the vector

graphics data segments; a step of obtaining a vector graphics



data segment and a display operation pattern to be applied to
the vector graphics data segment, from a first data storage unit
storing the plurality of vector graphics data segments and a
second data storage unit storing operation information defining
the plurality of types of display operation patterns in units
of frames by using transformation matrices, in accordance with
the picture-plane configuration information item specified out
of the plurality of picture-plane configquration information
items; and a step of generating animated images of the obtained
vector graphics data segment in accordance with the obtained
vector graphics data segment and the obtained display operation
pattezn.

EFFECTS OF THE INVENTION
[0009]
According to the present invention, the size of the storage

region required to display animated images can be suppressed.

BRIEF DESCRIPTICN OF THE DRAWINGS

[0010]

Fig. 1 is a functional block diagram schematically showing
a configuration of an image display apparatus of a first
embodiment of the present invention.

Fig. 2 is a schematic view showing an example of a display
plane including animated images.

Fig. 3 is a schematic view showing another example of a
display plane including animated images.

Fig. 4A is z view showing an example of contents of an
animation table; Fig. 4B is a view illustrating a data string
format in the animation table.

Fig. 5 is a view schematically showing an example of a data
structure of picture-plane configuration information.

Fig. 6 is a view schematically showing an example of
configuration of animation data.



Fig. 7 is a view schematically shéwing an example of a
plcture-plane display list.

Figs. BA, 8B, and 8C are views showing examples of the
storage regions of an OSD memory in the first embodiment.

Fig. 9 is a flowchart schematically illustrating steps of
an image generation process in the first embodiment.

Figs. -10A, 10B, and 10C are views showing an example of
the storage regions of an 0SD memory in a second embodiment of
the present invention.

Fig. 11 is a flowchart schematically illustrating steps
of a plane registration process in the second embodiment.

Fig. 12 is a flowchaxt schematically illustrating steps

of an image generation process in the second embodiment.

MODE FOR CARRYING QUT THE INVENTION

{0011)] ”

Embodiments of the present invention will be described with
reference to drawings.

[0012]

First Embodiment

Fig. 1 is a functional block diagram schematically showing
the configuration of an image display apparatus 1 of a first
empbodiment of the present invention. As shown in Fig. 1, the image
generating apparatus 1 includes a plane change regquesting unit
11, a contreol unit 12, data storage units 13, 14, 15, an animation
data generation unit 16, a drawing unit 17, an 0SD (On-Screen
Disﬁlay) memory 18, and an image display unit 19. The control
unit 12, animation data generation unit 16, and drawing unit 17
configure an image generation unit.

[0013]

The plane change requesting unit 11 has a function to
receive data input by user's key operation and text data
"transferred from external equipment (not shown). The plane
change requesting unit 11 includes key input devices (such as



a keyboard and a remote controller), pointing devices (such as
a mouse), and an interface circuit having a function to
comunicé.te with the external equipment. The plane change
requesting unit 11 can also transfer user-input information to
the control unit 12.

[0014]

The image generating apparatus 1 has a function to display
animated images in the display plane in the image display unit
19. Figs. 23, 2B, 3R, 3B are views schematically showing examples
of display plane data including animated images. As shownin Fig,
23, the display plane displays first-element objects A0Q, BOO,
€00, DOO, EQQ, FO0O, GO0 and displays second—-element objects AlQ,
A20, A30, A40, A50, A60 corresponding to the object AQ0. Fig.
1A shows a siate in which the object A00 is selected, and a
magnified view of the lower object AlQ0 is given. When the user
makes a key operation on the plane change requesting unit 11 to
move the selected position to an adjacent position on the right,
the display plane changes from the state shown in Fig. 2A to the
state shown in Fig. 2B. In the display plane shown in Fig. 2B,
the second-element objects A10, A20, A30, A40, A50, A8&0D
corresponding to the object A00 disappear, and second-element
ocbjects B10, B20, B30, B40, B50 corresponding to the object BOO
are displayed. The state shown in Fig. 2B indicates that the
object BO0 is selected. When the user makes a key operation on
the plane change requesting unit 11 to move the selected position
to an adjacent position beslow, the display plane changes from
the state shown in Fig. 2B to the state shown in Fig. 3A. The
state shown in Fig. 3A indicates that the object B20 is selected,
and a magnified view of the object B20 is given. When the user
. makes a key operation on the plane change requesting unit 11 to
select the object B20, the display plane changes from the state
shown in Fig. 3A to the state shown in ¥ig. 3B. In the display
plane shown in Fig. 3B, a third-element object B21 corresponding
to the object B20 is displayed. As shown in Figs. 2A, 2B, 33,



3B, the first-element objects A00, BOO, C00, DOO, E0O, FOO, GOO
are always displayed, a second-element object (such as B10, B20,
etc.) is displayed when the corresponding higher object (such
as BOO) is selected and is not displayed when the corresponding
higher object is not selected. The third-element object B21 is
displayed in a given area, overlapping the second-~element objects
B10, B20, B30, B40, BSO0.

[0015]

The control unit 12, animation data generation unit 16,
and drawing unit 17 can be configured by an integrated circuit
including a microprocessor such as the CPU, a read only memory
(ROM), a random access memory (RAM), a timer circuit, an
input-output interface, and a specialized processing unit, for
example. All or part of the functions of the control unit 12,
animation data generation unit 16, and drawing unit 17 can be
implemented by hardware or can be implemented by computer programs
executed by the microprocessor. If all or part of the functions
of the contxol unit 12, animation data generation unit 16, and
drawing unit 17 is implemented by computer pregrams (including
executable files), the microprocessor can implement the
corresponding functions by loading the computer programs or
corresponding executable files from a computer-readable
recording medium and executing them.

[{0016]

The data storage units 13, 14, 15 can be configured by using
memories such as a non-volatile memory, a hard disk drive (HDD},
or an optical disk. The data storage units 13, 14, 15 can be
configured in storage regions of different memories oxr in
different storage regions ¢f the same memory.

[0017] '

The data storage unit 13 stores a plurality of vector object
data segments 1305 to 130y (where N is a positive integer greater
than or equal to 2). The object data segments 130; to 130y axe

material data for generating animated images and include vector



graphics data and vector font data (outliﬁe font data).

[0018] ’ _

The data storage unit 14 stores an animation table
{(operation information) 140 for defining a plurality of itypes
of display operation pattexns (animation types') for the object
data segments 130; to 103y in units of frames by using
transformation matrices. The transformation matrices are used
in matrix operations for scaling up or down, rotating, or
translating an object image expressed by graphics data. The
object data segments 130; to 130y are static data, not including
display information indicating a temporal alteration, and the
display operation patterns described in the animation table 140
are information for animating these static object data segments
1301 to 130y.

{0019]

Fig. 4A is a view showing an example of the contents of
the animation table 140, and Fig. 4B is a view illustrating a
data string format in the animation table 140. BAs shown in Fig.
43, numbers '1', '2', etc. indicating types of display operation
patterns and data strings corresponding to the numbers are
included. The 'operation' item corresponding to the number is
provided to explain the operation of the corresponding data string
and may not be included in the actual animation table 140. As
shown in Fig. 4B, each data string begins with a data element
[total frame] indicating the number of frames in a single period
of the animation operation and ends with a data element [end]
{= [FFFF1) indicating the end of the data string. Between these
two data elements [total frame] and [end], one data element [frame
No, action, data, data, ...] is present at least. Fach data
element [frame No, action, data, data, ...] defines an animation
operation. In the data element [frame No, action, data,
data, ...], 'frame No' specifies the number of a special Iframe
in a series of frames; 'action' is a number specifying an operation,

which is translation, scaling up or down, or rotation of the object



data segment in the specified frame; 'data' are values specifying
the x and y coordinates of the destination of translation of the
object data segment, the vertical and hoxizontal scaling factors
at which the object data segment are scaled up or down, or an
angular displacement of rotation of the object data segment.

[0020]

The data storage unit 15 stores picture-plane configuration

information items 150; to 150y. Each of the picture-plane
configquration information items 150y to 1504 identifies the
graphics data to be displayed in the display plane in the image
display unit 1-9, out of the object data segments 130, to 130y,
and identifies the display operation pattern to be assigned to
the graphics data to be displayed, out of the plurality of types
of display operation patterns shown in Fig. 4A. Fig. 5 is a view
schematically showing an example of the data structure of the
picture-plane configuration information item 150, (wherem is any
of 1 to N). In Fig. 5, 'picture id' is a picture identifier
(picture ID) assigned to a display plane data item, and
"num_of_parts' indicates the number of object data segments 130;
to 130y configuring each item of display plane data (ox the total
number of objects displayed in the single display plane). In
addition, 'x_offset' is the x coordinate of the drawing position
of the k-th object data segment 130x in the display plane;
'y offset' is the y coordinate of the drawing position of the
object data segment 130y in the display plane; 'scale’ is the
scaling factor at which the object data segment 130, is scaled
up or down; ‘object name' is a name specifying the object data
segment 130y; 'animation_type' is a number specifying the type
of the display operation pattern to be applied to the object data
segment 130;. '

{0021]

The animation data generation unit 16 has a function to
obtain the object data segment 130, and the display operation
pattern assigned to the da-ta from the data storage units 13, 14,



in accordance with the picture-plane configuration information
item 150; specified out of the picture-plane configuration
information items 150; to 150 by the control unit 12, and generate
dynamically _animation data including the object data segment 130;
and the display control command corresponding to the object data
segment 130,. Here, the object data segment 130, is identified
by ‘object name’ (Fig. 5) in the picture-plane configuration
information item 150;, and the display operation pattern is
identified by 'animation type' (Fig. 5) in the picture-plane
configuration information item 150;. The control unit 12 stores
the animation data in a storage region of the 0OSD memory 18.

[0022]

Fig. 6 is a view schematically showing an example of the
configuration of animation data of a single object data segment.
As shown in Fig. 6, the animation data include a display control
command group {coordinate transform command group) 160C and
object data segment 160J identified by 'obj_id' (object ID). The
display control command group 160C shown in Fig. 6 corresponds
to the first type of display operation pattern shown in Fig. 4A.
Tn the display control command group 160C shown in Fig. &, 'put,
obj _id =1"' indicates a command for drawing the first object data
segment 130i; "mod, obj _id = 1, matrix A = 1.1, matrix E = 1.1’
means the scaling up or down of the object data segment 130; by
using the transformation matrices 'matrix A' and 'matrix E' in
the corresponding frame; 'matrix A = 1.1' means the scaling up
of the object data segment 130; by a factor of 1.1 in the X-axis
direction; ‘matrix E = 1.1" means the scaling up of the object
data segment 130, by a factor of 1.1 in the Y-axis direction.
'end' is a command to end the display of animated images.

[0023]

The control unit 12 has a function to generate a
picture-plane display list (a list-generation funci‘:ion) for
determining drawing positions in the display plane of individual
items of the cbject data segment 130, identified by the

10



picture-plane configuration information item 150;. Fig. 7 is a
view schematically showing an example of the picture-plane
display list. As shown in Fig. 7, the picture-plane display list
includes combinations.of 'address_i' indicating the first
address of the i-th animation data in the storage region of the
0SD memory 18, '® i' indicating the x coordinate of ‘the drawing
position of the object data segment corresponding to the i-th-
animation data, and 'y O' indicating the Y coordinate of the
drawing position of the object data segment corresponding to the
i~th animation data. The control unit 12 stores the data of this
picture-plane diéplay list in a storage region of the 08D memory
18.

[0024]

The drawing unit 17 is a graphics engine for processing
vector—-format data and operates in response to instructions from
the control unit 12 for starting reproduction, switching the
reproduction, or stopping reproduction. When instructions to
start reproduction are received from the control unit 12, the
drawing unit 17 generates display plane data including animated
images on the basis of the picture-plane display list placed in
the OSD memory 18 and the corresponding animation data group.
The generated display plane data are output to and displayed by
the image display unit 18.

[0025]

Figs. 8A, 8B, and 8C axre views showing examples of storage
regions of the 03D memory 18 in the first embodiment. As shown
in Fig. 8A, the OSD memory 1B has a frame buffer having storage
regions of a first plane Py and a second plane Py. While eithex
the first plane Pp or the second plane Pp is used as a storage
region for the currently displayed data, the other plane is used
as a storage region for the data to be displayed next. As shown
in Fig. 8B, the storage region of the first plane P, includes a
storage area SAQ for the picture-plane display list Da0, a storage
area SAl for first-element animation data Dal, a storagé area

11



SA2 for second-element animation data Da2, a storage area SA3
for third-element animation data Da3, and a storage area SA4 for
on-screen subtitle display data Da4. The storage area SA1 is an
area for the first-element objects A00, B0OO, C00, DOQ, E0O, FOO,
GO0 (Figs. 27, 2B, 334, 3B), for example; the storaée area SAZ2
is an area for the second-element objects (such as AlQ, A20);
the storage area SA3 is an area for the third-element objects
(such as B21). The on-screen subtitle display storage area SA4
is used for on-screen subtitle display.of vector fonts. The
storage areas SAl, S5AZ, SA3 have the same structure. In the
storage area SA1, as shown in Fig. 8C, the first-element animation
data Da[A00], Da[B00], Da[C00], Da[D00], Da{E00], Da[FO0O0],
Da[G00] are stored in the corresponding areas specified by
relative addresses '0', 'Offset 01', 'Offset 02', ...,
'Offset 06", as shown in Fig. 8C. TIn the storage area SBA2, the
second-element animation data Da{X10], Da{X20], Da[X30], Da[X40],
Da[X50], DaiX60], DalX70] (X100 to X70 are of a second element
group of AlQ to A70, B10 to B70, Cl0 to C70, D10 to D70, E10 to
E70, ¥l0 to F70, or G10 to G70) are stored in the corresponding
areas specified by relative addresses '0', 'Offset 11°,
'Offset_12', ..., 'Offset 15'. The first-element objects AQO,
BOO, CO0, DGO, EQO, FOO, and GO0 are always displayed. One object
is selected out of these fist-element objects A00, B0OO, C00, DOO,
E00, F00, and GO0, and the other objects are placed in an
unselected state. The animation data for the second~-element
objects X10 to X70 corresponding to the selected first-element
object are placed in the storage area SA2. Of the second-element
objects X10 to X70, a single cbject can be placed in the selected
state, and the other objects can be placed in the unselected state.
{0026]

' With reference to.Fig. 9, the operation of the image
generéting'apparatus 1 héving the configuration described above . .
will next be described. Fig. 2 is a flowchart schematically

illustrating steps of an image generation process in the first
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erbodiment. When the plane change requesting unit 11 issues a
plane change request, the control unit 12 starts the image
generation process shown in Fig., 9. When the plane change request
r'eceived from the plane change requesting unit 11 is judged to
be a plane switch request, the control unit 12 executes step S101
and subsequent steps; when the -plane change request 1s judged
to be an on-screen subtitle display reguest, step S109 and
subsequent steps are executed (step S100).

[0027]

When the plane change reguest from the plane change
requesting unit 11 is a plane switch request (step S100), the
control unit 12 obtains fxom the data storage unit 15 the
picture-plane configuration information item 150, specified by
the plane switch request, and identifies new animation data to
be newly generated, out of the animation data identified by the
picture-plane configuration information item 1504 (step S8101}.
More specifically, when the plane switch request specifies a’
picture ID, the control unit 12 compares the configuration
elements of the picture-plane configuration information item 1504
corresponding to the picture ID with the configuration elements
of the picture-plane configuration information item 150: (r # g)
corresponding to the curxent display plane. On the basis of the
results of the comparison, the control unit 12 judges that it'
is unneéessary £o generate animation data agreeing with the
existing animation data that have already been placed in the OSD
memory 18, out of the animation data identified by the
_ picture-plane configuration. information item 1sdq, and
identifies new animation data (step $101). The control unit 12
then reporis information (object data name and type of display
operation pattern) needed to generate new animation data to the
animation data generation unit 16, and sends animation data
generation instructions to the animation data generation unit
16,

[0028]

13



In response to the generation instructions from the control
unit 12, tﬁe animation data generation unit 16 obtains from the
data storage units 13, 14 the object data segment 130, and
information indicating one or more types of display. operation
patterns assigned to the object data segment 130,, generates new
animation data incliuding the object data segment 130, and
corresponding display control commands, and reports the data size
of the new animation data to the control unit 12 (step S102}.
Here, the animation data generation unit 16 can assign multiple
types of display operation patterns to a single object'data
segment. Therefore, animated images of a complexly moving object
can be generated.

[0029]

When the report is received from the animation data
generation unit 16, the control unit 12 determines the data size
of all the animation data configuring the next display plane,
and stores the animation data generated by the animation data
generation unit 16 in the storage region for the next display
plane of the 0SD memory 18 (step S103). Now, the control unit
12 copies the existing animation data the generation of which
is judged in step S101 to be unnecessary, from the sforage region
for the current display plane onto the storage region for the
next display plane (such as from an area in the first plane Py
to an area in the second plane P) in the OSD memory 18. This
step makes it possible to eliminate the time needed to generate
existing animation data again and to transfer the data to the
08D memoxy 18, consequently reducing the time needed to display
the next display plane data. i

[(0030]

The control unit 12 then obtains the coordinates of drawing
positions of all the animation data configquring the next display
plane data, with reference to the picture-plane configuration
information item 1504, and generates a picture-plane display list
for the next display plane (step S104). The control unit 12 next



stores the data of the picture-plane display list in the area
for the next display plafie of the 0SD memory 18 (step S105) and
sends a.reproduction switch request to the drawing unit 17 (step
5106} . '

[0031] .

When it receives the reproduction switch request from the
control unit 12, the drawing unit 17 references the picture-plane
display list specified by the control unit 12, obtains animation
data items specified in the picture-plane display list, and
generates animated images by decoding the object data segment
included in the animation data (step 8107). The image display
unit 19 performs a process to display the display plane data
including the animated images generated by the drawing unit 17
(step 5108).

[0032]

When it is judged in step S100-that the plane change request
is an on-screen subtitle display request, the control unit 12
sends a request to generate text data and on-screen subtitle data
specified by the on-screen subtitle display request to the
animation data generation unit 16. In response to the generation
request, the animation data generation unit 16 reads a series
of vectoxr font data. (outline font data) corresponding to the text
data from the data storage unit 13, generates animation data on
the basis of the read vector font data series, and reports
completion to the control unit 12 (step $109).

(0033]

More specifically, the animation data generation unit 16
splits the read vector font data series into a plurality of vector
font data groups VP; to VPx (where K is a positive integer not
smaller than "2'} in units of a fixed number of characters. The
animation data generation unit 16 generates animation data
including the vector font data groups VP, to VPg and a display
contrel command to run the character string of the vector font

data groups VP; to VPy repeatedly from one end to the other end
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in the display plane. Here, the display control command is
conflgured to include a command to position the beginning of the
character string of an n-th vector font data group VP, (where n
is any of 1 to K - 1) in the bottom right area of the display
plane and then move this character string of the vector font data
group VP, horizontally from the bottom right area to the left by
a constant distance in each frame, a command to position the
beginning of the character string of an n+l-th vector font data
group VPus in the bottom right area when the end of the character
string of the vector font data group VP, moves into the effective
region of the display plané and then move the character string
of the vector font data group VPnn ho;izontally from the bottom
right area to the left by a constant distance in each frame, and
a command to erase the character string that has exit from the
effective region of the display plane.

[0034]

The control unit 12 next stores the animation data generated
by the animation data generation unit 16 in an area provided fox
the next display plane in the 0SD memory 18 (step S110) and reads
the picture-plane display list for the current display plane from
the OSD memory 18 (step S111). The control unit 12 further
generates a new picture-plane display list by adding information
- on the drawing positidn of the vector font data to the read
picture-plane display list (step S104) and sends a reproduction
switch request to the drawing unit 17 (step 8106). The drawing
unit 17 then receives the reproduction switch request from the
control unit 12, references the picture-plane display list
specified by the control unit 12, obtains individual animation
data items specified in the picture-plane display list, decodes
the object data segment and vector font data included in the
animation data, thereby generating animated images (step S107).
The image displayunit 19 pexforms a process tedisplay the displ'ay
plane data including the animated images generated by the drawing
unit 17 {(step S108). Then, the character string is displayed as

16



an on-screen subtitle in the display plane in the image display
unit 18.

[0035]

If the plane change request fromthe plane change requesting
unit 11 is a plane switch request, when the control unit 12 stores
the animation data in the area for the next display plane of the
OSD memory 18 in step S103, the animation data for on—screeﬁ
subtitle display can be coplied from the area for the current
display plane onto the area for the next display plane, if the
animation data for on-screen subtitle display is stored in the
area for the current display plane of the 03D memory 18. The
control unit 12 stores information indicating whether the
animation data for on-screen subtitle display is stored in the
area for the current display plane of the 08D memory 18, and can
use the information. In step S104, the control unit 12 adds
information indicating the drawing position of the vector font
data to the picture-plane display list for the next display plane.
Then, the on-screen subtitle display can be continued even when
the picture plane is switched.

[0036]

As described above, in the first embodiment, the image
generating apparatus 1 obtains the object data segment 130, and
the display operation pattern assigned to the data from the data
storage units 13, 14 on the basis of the specified picture-plane
configuration information item 1504 and can generate animated
images on the basis of the combination of the object data segment
130, and the display operation pattern. Because the minimum
object data segments 130; to 130y needed should be stored in the
data storage unit 13, the size of the storage region reguired
to generate animated images can be reduced.

[0037]

Since the animation data generation unit 16 generates
animation data corresponding to the object data segment 130
dynamically, vector animation data of each display plane does
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not need to be stored beforehand, and the storage capacity (size)
of the OSDmemory 18 can be suppressed. Further, since the control
unit 12 dynamically generates a picture-plane display list that
determines the drawing position of the object data segment 130,
provided with the animation operation in the display plane, and
the drawing unit 17 generates animated images in accordance with
the combination.of'the picture-plane display list and animation
data, complex and diverse animated images can be generated.

[0038]

Second Embodiment

A second embodiment according to the present invention will
next be described. The basic configuration of an image display
apparatus in the second embodiment is the same as the
configuration of the image generating apparatus 1 in the first
embodiment. In the second embodiment, the structure of the 08D
memoxy 18 is the structure shown in Figs. 10A, 108, 10C. As shown
in Fig. 10A, the OSDmemory 18 in the second embodiment has storage
regions of a plurality of planes P., Pp, etc. as well as the sane
storage regions as the first plane P, and the second plane Py shown
in Figs. B8A, 8B, 8C. The planes Pg, Pp, etc. are regions for
storing animation data and a picture-plane display list in advance.
For example, data for displaying special emergency information,
frequently selected data, or data that takes time to generate

dynamically can be placed beforehand in some of the planes FPe,
PD,'etc.

{0039]

Fig. 11 is a flowchart schematically illustrating steps
of a plane registration process in the second embodiment. When
the plane change requesting unit 11 outputs z plane registration
request with a picture ID to the control unit 12, the plane
registration process shown in Fig. 11 starts.

[0040] '

When the plane registration request is received from the
plane change requesting unit 1 (step S201), the control unit 12
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compares the configuration elements of the picture-plane
configuration information item 1504 corresponding to the
specified picture ID with the configuration elements of the
picture-plane configuration information itém 150, (xr = q)
correspénding to the current display plane. Basedonthe results
of comparison, the control unit 12 judges that it is unnecessaxry
to generate animation data that are the same as the existing
animation data already placed in the 0SD memory 18, out of the
animation data identified by the picture-plane configuration
information item 1504, and identifies new animation data (step
8202). The control unit 12 then reporis information (object data
name and type of display operation pattern) needed to generate
new animation data to the animation data generation unif 16 and
sends animation data generation instructions to the animation
data generation unit 16.

[0041]

In response to the generation instructions from the control
unit 12, the animation data generation unit 16 obtains the object
data segment 130, and information indicating one or more types
of display operation patterns assigned to the data, from the data
storage units 13, 14, generates new animation data including the
object data segment 130, and the corresponding display control
command, and reports the data size of the new animation data to
the control unit 12 (step S5203).

[0042]

When the report is received from the animatlion data
generation unit 16, the control unit 12 determines the data size
of all the animation data configuring the picture plane for
. registration and stores the animation data generated by the
animation data generation unit 16 in the storage region for the
picture plane for registration ‘(such as any region of any of the
planes Py, Pg, Pp shown in Fig. 10} in the 0OSD memory 18 ({step
5204). Here, the control uvnit 12 copies the existing animation

data the generation of which is judged to be unnecessary in step
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S202 from the storage region for the current display plane onto
the storage region for the picture .plane for registration in the
OSD memory 18. Since this eliminates time needed to generate the
.existing animation.data agaln and transfer the data to the 08D
memoxry 18, the time needed for the plane registration process
can be reduced.

(0043}

The control unit 12 then obtains the coordinates of the
drawing positions of all the animation data configuring the
picture plane for registration with reference to the
picture-plane configuration information item 1504 and generates
a picture-plane display list for the picture plane for
registration (step S203). The control unit 12 next stores the
data of the picture-plane display list in the region for a picture
plane for registration of the 0SD memory 18 (step 8206) and ends
the plane registration process.

[0044]

Fig., 12 is a flowchart schematically illlustrating steps
of an image generation_process in the second embodiment. When
the plane change reguesting unit 11 issues a plane change request,
the control unit 12 starts the image genexation process shown
in Fig. 11.

[0045]

When it is judged that the plane change request received
from the plane change requesting unit 11 is a plane switch request,
the control unit 12 executes step 3207 and subsequent steps; when
the plane change request is -judged to be an on-screen subtitle
display request, the control unit 12 executes step 5109 and
subsequent steps (step S100). Steps 5109 to 8111 shown in Fig.
12 are the same as steps 5109 to S111 shown in. Fig. 2.

[00486]

When the plane change request from the plane change
requesting unit 11 is a plane switch.request {step 85100), the
control unit 12 confirms whether the épecified picture ID has
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already been registered (step 5207). If the specified picture
ID has not yet been regilstered, that is, if the display plane
data (animation data and picture-plane display list)
corresponding to the specified picture ID are not stored in the
0SD memory 18 (NO in step S207) in the plane registration process
shown in Fig. 11, the control unit 12 executes steps S101 to 8108,
Steps S101 to S108 shown in Fig. 12 are the same as steps 5101.
‘to 5108 shown in Fig. S.

[00471

If the specified picture ID has already been 3:<-3<;,f:§.s‘cen:ed.r
that is, if the display plane data (animation data and
picture-plane display list) corresponding to the specified
picture ID have already been stored in the 0SD memory 18 (YES
in step S207) in the plane registration process shown in Fig.
11, the control unit 12 sends a reproduction switch request to
the drawing unit 17 (step 5208). '

[(0048]

When it receives the switch request from the control unit
12, the drawing unit 17 references the picture-plane display list
specified by the control unit 12, obtains individual animation
data specified in the picture-plane display list, and generates
animated lmages by decoding the object data segment included in
the animation data (step 5209). The image display unit 19
performs a process to display the display plane data including
the animated images generated by the drawing unit 17 (step $210).

[0049]

As described above, in the second embodiment, the picture
plane for registration can be displayed quickly by storing the
picture-plane display list and animation data beforehand in the
0SD memory 18 in the plane registration process shown in Fig.
11 and by using them. If the specified picture ID has already
been registered (YES in steps S100 and 5207) when the plane change
requesting unit 11 issues a plane switch request, the picture
plane can be switched to the picture plane for registration‘

21



immediately,

[0050]

Embodiments of the present invention have been described
with reference to the drawings. The first and second embodiments
can be applied to consumer equipment such as television sets,
which display a wvast number of combinations of display planes
and objects (display items), onboard equipment, display
equipment installed in rallway vehicles, and so on. )

REFERENCE CHARACTERS

[0051]

1: an image generating apparatus; 11l: a plane change
requesting unit; 12: a control unit; 13, 14, 15: data storage
units; 130; to 130yt object data segments, 140: an animation table;
150, to 1504: picture-plane configuration information items; 16:
an animation data genexration unit; 17: a drawing unit; 18: an
OSD memory; and 19: an image display unit.
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WHAT IS CLAIMED IS:
1. An image generating apparatus comprising:
a first data storage unit for storing a plurality of vector graphics data segments;

a second data storage unit for storing operation information defining a plurality of
types of display operation patterns for any one of the vector graphics data segments in units
of frames by using transformation matrices;

a third data storage unit for storing a plurality of picture-plane configuration
information items which identifies a vector graphics data segment to be displayed in a display
plane, out of the plurality of vector graphics data segments, and also identifies a display
operation pattern to be assigned to the vector graphics data segment to be displayed, out of
the plurality of types of display operation patterns;

an image generation unit for obtaining a graphics data segment from the first data
storage unit, in accordance with the picture-plane configuration information item specified
out of the plurality of picture-plane configuration information items, obtaining a display
operation pattern to be applied to the obtained vector graphics data segment from the third
data storage unit, and generating animated images of the obtained vector graphics data
segment in accordance with the obtained vector graphics data segment and the obtained
display operation pattern; and

a memory having first and second storage regions,
the image generation unit including:

an animation data generation unit for generating animation data including the
obtained vector graphics data segment and display control data corresponding to the obtained
vector graphics data segment, on the basis of the obtained vector graphics data segment and
the obtained display operation pattern;

a list generation unit for generating picture-plane display lists, each picture-plane
display list defining a drawing position of each of the vector graphics data segments in the
display plane;

a drawing unit for generating the animated images by decoding the vector graphics
data segments in accordance with the animation data; and

a control unit, wherein:
the picture-plane display lists and the animation data are stored in the memory;

the drawing unit generates the animated images in accordance with the picture-plane
display lists and the animation data stored in the memory;

one of the first and second storage regions is used as a region where one of the
picture-plane display lists and the animation data for a current display plane are stored;
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the other of the first and second storage regions is used as a region where another one
of the picture-plane display lists and the animation data for a next display plane are stored;
and

the control unit copies existing animation data in said one of the first and second
storage regions onto the other of the first and second storage regions, without having the
animation data generation unit generate the same animation data as the existing animation
data stored in said one of the first and second storage regions among the animation data to be
generated for the next display plane.

2. The image generating apparatus of claim 1, wherein:
the first data storage unit further stores a plurality of vector font data segments;

the animation data generation unit obtains a vector font data segment corresponding to
specified text data from the first data storage unit, and generates animation data including the
obtained vector font data segment and on-screen subtitle display control data corresponding
to the obtained vector font data segment; and

the drawing unit generates the animated images by decoding the vector graphics data
segment and the vector font data segment in accordance with the picture-plane display list
and the animation data.

3. The image generating apparatus of claim 1, further comprising a registration unit for
receiving a plane registration request, wherein:

the animation data generation unit obtains a vector graphics data segment for
registration from the first data storage unit in accordance with the picture-plane configuration
information item corresponding to the plane registration request among the plurality of
picture-plane configuration information items, obtains a display operation pattern for
registration to be assigned to the vector graphics data segment for registration from the third
data storage unit, and generates animation data for registration including the vector graphics
data segment for registration and display control data corresponding to the vector graphics
data segment for registration in accordance with the vector graphics data segment for
registration and the display operation pattern for registration;

the list generation unit generates a picture-plane display list for registration which
defines a drawing position of each of the vector graphics data segments for registration in a
display plane; and

the memory stores the picture-plane display list for registration and the animation data
for registration.
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4, The image generating apparatus of claim 3, wherein:

the image generation unit further includes a judgment unit for judging whether the
picture-plane display list corresponding to the specified picture-plane configuration
information item agrees with the picture-plane display list for registration; and

the drawing unit generates the animated images in accordance with the picture-plane
display list for registration and the animation data for registration when it is judged that the
picture-plane display list corresponding to the specified picture-plane configuration
information item agrees with the picture-plane display list for registration.

5. The image generating apparatus of claim 1, wherein the picture-plane configuration
information item has the same graphics data segment to which the display operation patterns
are assigned.

6. An image generating method comprising:

a step of identifying a vector graphics data segment to be displayed in a display plane,
out of a plurality of vector graphics data segments, and referencing a third data storage unit
storing a plurality of picture-plane configuration information items identifying a display
operation pattern to be assigned to the vector graphics data segment to be displayed, out of a
plurality of types of display operation patterns for any one of the plurality of vector graphics
data segments;

a step of obtaining a vector graphics data segment and a display operation pattern to
be applied to the vector graphics data segment, from a first data storage unit storing the
plurality of vector graphics data segments and a second data storage unit storing operation
information defining the plurality of types of display operation patterns in units of frames by
using transformation matrices, in accordance with the picture-plane configuration information
item specified out of the plurality of picture-plane configuration information items;

a step of generating animated images of the obtained vector graphics data segment in
accordance with the obtained vector graphics data segment and the obtained display operation
pattern;

a step of generating animation data including the obtained vector graphics data
segment and display control data corresponding to the obtained vector graphics data segment,
on the basis of the obtained vector graphics data segment and the obtained display operation
pattern;

a step of generating picture-plane display lists, each picture-plane display list defining
a drawing position of each of the vector graphics data segments in the display plane;

a step of storing the picture-plane display lists and the animation data in a memory;
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a step of generating the animated images by decoding the vector graphics data
segments in accordance with the picture-plane display lists and the animation data stored in
the memory;

a step of judging whether the picture-plane display list corresponding to a specified
display plane has already been registered to the memory; and

a step of reading from the memory animation data for registration corresponding to
the picture-plane display list for registration when it is judged that the picture-plane display
list corresponding to the specified display plane has been registered, and generating animated
images in accordance with the picture-plane display list for registration and the animation
data for registration, the picture-plane display list and the animation data being generated
when it is judged that the picture-plane display list corresponding to the specified display
plane does not agree with the picture-plane display list for registration.

7. The image generating method of claim 6, further comprising a step of obtaining a
vector font data segment corresponding to specified text data and generating animation data
including the obtained vector font data segment and on-screen subtitle display control data
corresponding to the obtained vector font data segment,

the animated images being generated by decoding the vector graphics data segment
and the vector font data segment in accordance with the picture-plane display list and the
animation data.
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