DESCRI PTI ON | MAGE GENERATI NG APPARATUS AND | MAGE GENERATI NG METHOD
FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to
an i mage processing technol ogy for generating ani mated i nages (noving
i mges) by using vector-fornmat data. BACKGROUND ART [0002]

Vect or graphics data include paraneters expressing information such
as the coordinates of the start point and end point of a curve to be
di spl ayed, color, size, and shape, and since these paraneters are
used in transformation processing such as scaling up, scaling down,
and rotation of an image, high- queddrRIPTADEW Ng out put can be
obt ai ned. Because they are smaller in data size than raster format
data (raster graphics data) such as bitmap data, the vector format
dat a ar e INBEE aBENERAGIING SEPARRTHGS ANIhEMEGE FRYBBATTNDEBITHCD One
technol ogy for generating ani mated i mages by using vector graphics
data is disclosed in Japanese Patent Application Publication No.
2007-121?58LPp%Eéﬁﬁ5d@@%ﬁ@ﬁ?ﬂl), for exanple. If a function to

di spl ay differgggogni mated i mages for each scene plane is

i npl ement ed, pr.eparin ifferent vect.or graphics.data for each _scene
pl ane causes tﬁ@géFfﬁgﬁ% %ngggﬁﬁﬁdgﬂfgﬁgoﬁgo?ntﬁ%ﬁ%%éFgFesfépﬂics
data to iecheasegy Forr e@earphéingnasinaden dinggkay (1OBD)g iignagesd by

di splay additiooal ifQumatizap,such as date, tine, title, and program
information Oon a screen and also to display a picture plane for

setting RACEERAVIRDARE he user to make a variety of settings such as
pi cture qualitypogj splay position, and brightness. In that case, if
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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 up, scaling down, and rotation of an image,
high-quality drawing output can be obtained. Because they are
smaller in data size than raster format data {raster graphics
data) such as bitmap 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 Application
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 vector graphics data
for each scene plane causes the size of the storage region of
the vector graphics data to increase. For example, on-screen
display (0SD)} is used to display additional information such as
date, time, title, and program information on a screen and also
to display a picture plane for setting which allows the user to
make a variety of settings such as picture guality, display
position, and brightness. In that case, if vector graphics data
including animation information was prepared for each of the great



nunber of picture planes, a very |arge storage region would be
necessary. The screen display apparatus disclosed in patent docunent
1l identifies a hierarchical picture plane corresponding to the type
of an input key with reference to a scene resource ID table held in

t he vector graphics data and generates ani mated i mages in accordance
Wi th a scene reproduction script corresponding to the hierarchical

pi cture plane. Use of the scene reproduction script elimnates the
need for preparing vector graphics data including anination
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of objects (:HESW@ oft @ﬁﬂn@ﬁpﬂ@iﬁwmghtimréﬁdd €p @rsﬁiﬁrﬁnresource

[ nforrnatl e d| | ayed in a erarg hi cal | ctur ne,
the great Eﬂ%g h8gd 3 %%1 gE@@%b ad9§ nu BF o1 ﬁ%g ?ons
of h|eraaﬁhbeal1p|@¢¢nnﬂqﬁaan®3tand Eﬁ@ﬁﬂﬂﬂﬂPﬂQduBhaDﬁC%&ﬂﬁptvectOr

graphicsc%%késﬁﬂﬁ&iﬁgfﬁ% 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 1: Japanese Patent Application
Publication No. 2007-121758 '

SUMMARY OF TEE INVENTION
PROBLEM TO BE SCLVED BY THE INVENTION

{0005]

If a great number of objects (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 objects 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 is 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

required to display animated images.



animation information correspondi ng to individual objects nust be
stored in nenory beforehand, and the size of the storage region of
the graphics data woul d becone | arge. [0006] In view of the
above, it is an object of the present invention to provide an inmage
generating apparatus and an inmage generating nethod that can suppress
the size of the storage region . required to display ani mated i nages.
MEANS FOR SCOLVI NG THE PROBLEM [ 0007] An i mage generating
apparatus according to the present invention has: a first data

st orage MBANSfmmRs$QﬂVHR§-&H§IaRaBﬂ@¥ of vector graphics data
segnents; a sef ata storage unit for storing operation

i nfoi mation de |n|ng a plurality of types of display operation
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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.

[0008]

An ilmage 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 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 vector

graphics data segments; a step of obtaining a vector graphics



data segnent and a display operation pattern to be applied to the
vect or graphics data segnent, froma first data storage unit storing
the plurality of vector graphics data segnents and.a second data
storage unit storing operation information defining the plurality of
types of display operation patterns in units of frames by using
transformati on matrices, in accordance with the picture-pl ane
configuration information item specified out of the plurality of

pi cture-plane configuration information itenms; and a step of

gener at i pgtansratedt iaveges dobplae gitmtmien petterngraph eppdaed to
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BRI EF DESCRI PTI ON DRAW N
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I MgesS. jtems; 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 obtalned display operation
pattern.

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 DESCRIPTION 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 a view showing an example of contents of an
animation table; Fig. 4B is a view illustrating a déta 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. 4Ais a view showi ng an exanple of contents of an ani mation
table; Fig. 4Bis a viewillustrating a data string format in the
animation table. Fig. 5is a view schematically show ng an exanpl e of
a data structure of picture-plane configuration information. Fig. 6
is a view schematically showi ng an exanpl e of configuration of

ani mati on dat a. Fig. 7 is a view schematically show ng an
exanpl e of a picture-plane display |ist. Figs. 8A, 8B, and 8C
are views showi ng exanples of the storage regions of an OSD nenory in
the first enbddigwent is a view Figher@tiicadlf| sehing sclkerarieadtya

i |l ust ra%h@@ufé%x%! AR gggflg@nerat ion process in the fi rst

enbodi ne 10B, and 10C are views show ng
exanpl e of thefg%r §@e BBgi 73 & ah® BPVReRABPYIRG: e&*é«g@&sadof “The
enbodi NnEBtoPhgé e fieseRlt bAVESD idory 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 flowchart schematically illustrating steps

of an image generation process in the second embodiment.

MODE FOR CARRYING OUT THE INVENTION

{0011] i

'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
embodiment of the present invention. As shownin¥Fig. 1, the image
generating apparatus 1 includes a plane change requesting unit
11, a control unit 12, data storage units 13, 14, 15, an animation
data generation unit 16, a drawing unit 17, an 0OSD (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



Fig. 11 is a flowhart schematically illustrating steps of a plane
regi stration process in the second enbodi nent. Fig. 12 is a
flowhart schematically illustrating steps of an inage generation
process in the second enbodi nent. MODE FOR CARRYI NG OUT THE | NVENTI ON
[ 0011] Enbodi ments of the present invention will be described
with reference to drawings. [0012] First Enbodi nent Fig. 1is
a functional block diagram schenmatically showi ng the configuration_of
an i mage di splay apparatus 1 of a first enbodi nent of the present

i nvent i oa. kégbshwanidna Freguotle chhérphbge) gavenatnaggdepsmsatigych as

i ncl udes ja.plape change, Lequess o0 4hti+lhav@ngORt FRACtR £42, data
storage units 13, 14 5, an ani mation data neratiqQn unit 16, a
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drawi ng GRARFURFCALR OdH @éﬁ-SﬁF%%ﬁﬁk]%ﬁﬂ%ﬁ?Fn%en§#Vaf@?nﬁnﬂhﬁﬁg?nage
di spl ay wBhhedBindhR1iG0NLr&dn Wiish tZanefdMalskeenidpha Qgeiermation tmi t
16, and ggamﬁn qut 17 S%nfigure an i mage generation unit. [0013]
The plan EhSHgEr? qiEdtig unit 11 has a function to receive data

i nput by user' §0&k4y] operation and text data transferred from external

Eg;i PESL‘{ gg\?f%@%‘lﬁféé%hg%;%x@ﬂ% S5N0R JLAULS! & ¥ bn I LAShYEES
‘ animated images in the display plane in the image display unit
19. Figs. 2A, 2B, 3R, 3B are views schematically showing examples
of display plane data including animated images. As shown in Fig.
23, the display plane displays first-element objects A00, BOO,
€00, DOO, E00, FOO, GOO and displays second-element objects AlQ,
A20, A30, B40, A50, A6Q corresponding to the object A00. Fig.
1A shows a state in which the object A00 is selected, and a
magnified view of the lower object AlQ 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 Al0, A20, A30, A40, A50, A6Q
corresponding to the object AO00 disappear, and second-element
objects B10, B20, B30, B40, B50 corresponding to the object BOO
are displayed. The state shown in Fig. 2B indicates that the
object BOO 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 below, 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 regquesting unit 11 to
select the object B20, the display plane changes from the state
shown in Fig. 3A to the state shown in Fig. 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,



a keyboard and a renote controller), pointing devices (such as a
nouse), and an interface circuit having a function to comuni cate
with the external equi pnent. The plane change requesting unit 11 can
al so transfer user-input information to the control unit 12. [0014]
The i mage generating apparatus 1 has a function to display ani nated
images in the display plane in the imge display unit 19. Figs. 2A
2B, 3A, 3B are views schematically show ng exanples of display plane
data including ani mated i nages. As shown in Fig. 2A; the displa
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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 or in
different storage regions of the same memory.

[0017] '

The data storage unit 13 stores a plurality of vector object
data segments 1307 to 130y (where N is a positive integer greater
than or equal to 2). The object data segments 130; to 130y are

material data for generating animated images and include vector



i nput -output interface, and a specialized processing unit, for
exanple. Al or part of the functions of the control unit 12,

ani mati on data generation unit 16, and drawing unit 17 can be

i npl enented by hardware or can be inplenented by conputer prograns
executed by the mcroprocessor. If all or part of the functions of
the control unit 12, animation data generation unit 16, and draw ng
unit 17 is inplenented by conputer prograns (including executable
files), the m croprocessor can inplenent the correspondi ng functions
by | oadi ggaphece otgiut endpregtansfent clteedpohding Exuc@adlle fil es
froma conput efg488 dabl e recordi ng medi um and executing them [0016]
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1301 to 130N gsersjatic data, not including display information
indicating a ter‘rb)oral alteration, and the display operation patterns
described in th8Y5H nation table 140 are information for aninati ng
these static objigct4nlaiza ssedeenthodB] 4w <kINie of the contents of

the animation table 140, and Fig. 4B is a view illustrating a
data string format in the animation table 140. As 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]
(= [FFFF]) 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. Each 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 frame
in a series of frames; 'action’ is a number specifying an operation,

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



[ 0019] Fig. 4Ais a view show ng an exanple of the contents of

-the animation table 140, and Fig. 4B is a viewillustrating a data
string format in the animation table 140. As shown in Fig. 4A
nunbers "1', '2', etc. indicating types of display operation patterns

and data strings corresponding to the nunbers are included. The
‘operation' itemcorresponding to the nunber 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
dat a str daga lsegimast vint tha sgataftedfeane| t'cieak ' faremed Lugsdspatifigintche
nunmber o r L i i fopt ' ' at
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| east. Each flata el ement f_rage No,, .actiqn hdata qci%ia,t ... ] defines
an ani meEPBAIBHHARIGTERPRT b TRt T e RENERE f PRIEE NG 2 S ERIRC Yat a,
data, ...], 'freE@®]No’ specifies the nunber of a special frane in a
series of fra - Lon' _[.S. i £V - at ..o
Wi ch is trans o CErE LR e L D cBRe B
dat a segiBferiratidne igwee £8d Fo Ay ' Fach OAr Bhe Rifddlrep®dRP9i ng t he

x and y eeaEdinal el ntrbemdesth naddan 160, ttansd )t i aenef £ ide tolj ect
dat a segnent he vertical an t which

ot d_horizontal scaljn actors
the obj e8F2RALSS dedfeh 2 £1sARER ! SheShepLar Piﬁnaradmt p image
_(?_Lsplja;:eﬁ&?plai/ mﬁ[ta:[cu%nout cbf}ethﬁ_ojomjtacdauatsemmﬁnts[ 0820]to 130y,
e dat a_st,or Ui s i T i
(1B, e Ehan Pl R G LM Y gne <o

i nf or mat fon 1 . pi cture- : )
conf i gur &heorramfioende tarko el srS@veto dBDML Henpilpresithe gk @i cs

data to Be &i sPlAyedetdt {hepdienlay sBbaneid @’ighelpi.miﬁfgﬂiSSi% YLk t
19, out of the object data segnents 1301 to. 1 and |dent|f%es t he

1 m -
i Splay GEBFREFORA bR (I LES BE SESINed™ SUPHARI AT ds: 85 6o
di spl ayegicautreepldecphai@hidti caf it Hepess tdfondi sy a§0.opeinate ans any
patterns in Fig, 4A. FLg., 5 | L,eW; SC J.cal I i an
exanpl e 8311?\#@0&2} a gpr éﬁ%gur%’ of&t%tzlr%r\éfiur]é-gp e "élo%%f ﬁéﬁ?g?%%g
i nf or mat i (Edctuem 1B0MYiwed ri 8 ahsPEY PlageNfatsa nitry, @d

| pi ctureipgy b® BaPist Ynhaibgeat ichiefudddcberdhldd: assd gaglehos a30,
di splay plang data_jtem and ' num of partsl,' |n_Ld| cates the rHJ ejé Jg_)f
obj ect d&oalg%%%f%g% each i1tem of display plane data (or the tota

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 130y is scaled
up or down; 'object name' is a name specifying the object data
segment 130x; 'animatlon_ type' is a number specifying the type
of the display operation pattern to be applied to the object data
segment 130y. )

[0021]

The animation data generation unit 16 has a function to
obtain the object data segment 130, and the display cperation

pattern assigned to the data from the data storage units 13, 14,



__to 130mconfiguring each itemof display plane data (or the total
nunber of objects displayed in the single display plane). In
addition, 1x offset' is the x coordinate of the draw ng position of
the k-th object data segnent 130k in the display plane; iy offset' is
the y coordinate of the drawi ng position of the object data segnent
130k in the display plane; 'scale' is the scaling factor at which the
obj ect data segnent 130k is scaled up or down; 'object nane' is a
name specifying the object data segment 130k; 'animation_type' is a-
nunber specatgdrdpndsevwiyhellsf piksudpsplane epaiLasnoatinRn tafarratben
applied @chhesobigelidata se9n@Ntink3Qk o1[082 1arifél_@:o%rfligatrb@ﬂoﬂat a
generation unit 16 "has a _function to obtain_ t ohj ect q%a seg%Ent
130p and {PHE<BPERPay tEPR A0 &7 ket W%&QP&H@@% thre 2L FePPHATS he
dat a st oggamiiokl By 33imddion datacerldanae thie dbidret patd segnphando;

configurati,on information.item 150i ecifie t €.
et ure. BRanht SiBPERY ks oR M Ree ol it £ sMiSpiasr fage
control wegneh?, 13hd jéews.attbedyhdedtaatty aavmnent disOdats lidepkifiag

the obj egf, d gﬁ@&{ a eyl SPlAY: e0BLERE @@rm&j; Wati
correspo% ingbﬁgéghe,o jé%?gda?g gggnen39130p. Ebreﬂ the o 'gbﬁogata
segnent I3dprratiernttiet dOsy 20 R Hareay(RPgras)oq pathgrn 1s

pi ctur e- glne ig0sd | gy atr e tishoeppéi o(Fid.erm)130i thansid¢he«dipdphay

operation pattern is identified hy 'animtiQn t ' {Fig, in..the
picture-6Fgﬁég35ﬁF?aﬁFQ%P5Wa#h?%f%ﬁgﬁgﬁﬂ?téﬁrigéggr @nggﬁE%SFoﬁ%Ft
12 st or esHehenanamdn oieidatia ian s&oseos agpgiaayiodn tok B @8R ave by
18. [0022] oo2%1 9. 6 is a view schematically show ng an exanple
of the configuration of animation data of a single object data
segment. As sh&hd-ith IS §. véev i aAmtAseion AR NhEPUEEETER R §f &)
‘control GATARAret 0uR JTeRiAkNRiedht ansf ornmamEnTk@r a8p) skeHEnand

obj ect data segnent _160J.i dentifiedby obj._id_ (object,.l A

Gl oy BneROT cohRaRa G BB STHOE hB T Aey 20k X b plan TR0%reL e
first typenofandi gpbay Operatirertepatrteshoyhovwmuiandriggoun A 166GC tanet

di splay contral gggg? : I ELg. B (L | 1 grd

i ndi cat es&.gjegzc%n?mnd %Eerg% gymﬁgé%%%éﬁ??%gpy;bﬁ%lcgaé%ﬁigec&ngﬂ 1381;

' nod, objdisplay, cpaEFek Ammand] grepR (46PCESBOYD 130 e ans St FRFLESROPAS up
or down aofo the @_b&Asaﬁtygatcaf a@gmzééw O&Qaﬁbun@mﬁmﬁhwm;mfmgmmmn
matrices rix, A. and 'matrix E_ in the espondi ng..f r age;,

Tt rix Ak oherdispr et Sonbrel Sormgnt R REOGETRNE HATA SoqmeRtt1301

by a factay]j dfd .11 indideees axigumindetes dmawinmtihiexf Erat mbieC’cr@@ﬁg_
the scal | g Ohsbhie \ABlecl ol p SeOTRIL13GLby £ fackak gf-%.40in
S “end' dt d d | ay of

t he Y- axi ITection. I'STa conman oend the disp
ani mat ed MeRRfedhe scaling up or down of the object data segment 1301 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 funcfion) for
deternining drawing positions in the display plane of individual
items of the object data segment 130, identified by the
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[ 0023] The control unit 12 has a function to generate a
‘pi cture-plane display list (a list-generation function) for
determ ning drawi ng positions in the display plane of individual
itens of the object data segnent 130t identified by the
pi cture-plane configuration information item 150i. Fig. 7 is a view
schematically showi ng an exanple of the picture-plane display |ist.
As shown in Fig. 7, the picture pl ane di splay list includes
conbi nations of 'address i' indicating the first address of the i-th
ani mat i opidateeiplareecen biagen riayi dnfotmatieorOsbemehily 1Big- Xiis a
| ndi cati pgef; NecneRAQlcdh Rt @h@&lﬁ@ealgre%\é&nﬁgepgﬁ Eﬁ@%l@tu&@ep@gh@a

data segnent_correspondiing to the i-th anination data, éf
i ndi cat i AgsPhaY ¥igbor dihd %W%flntﬁ:Peg -df aliRP TG B 28P dclﬁé’lé it

dat a segrBBlu&Ss rcﬁﬁt’@ﬂm@tﬁ.@nh Oct h&add-rte@saﬁu' rrﬁhdiﬂditatdﬁiga th’éhélﬁ@ﬂt r ol
unit 12 st rest H this |cto{.1 g r’hee%Itg %J_,Ilsitonlg
storage P8 gf%’ﬁ Gt ﬁgﬁrﬁ? a[1:5‘0 4] FARNGEUAS 17
is a grapBboscrengi né, for_ipr @0@53&@@@@30}: -doymddnadat e ahe dparines
Inr eSpOPEQJ.E?oﬂ rbsf rﬂi'l%t bgﬁécéf&’é%é @E'egﬁl%ﬂg:r oL HOL o kA Ok oSERE L1 DG -

reproduction, “Switching the regro ucti on,  or_ st oppi ng reproduction.
When i nsERiBETHm Ciatiast ane [ ¥pP bRt ge thecdi vRREFrENet RE ERRt r ol

uni t 12dd5:5@1ﬂ!j%:\&sﬁﬂﬁ5ﬂldf iﬁem@rﬁ@t@@w@@h@zﬁ mioa‘m@sgaﬁmmmbua}[mg .
ani mat ed , i es, _on,the hasis_of the picture ace
in the CEDNE%WVWE“ 3he eor P@Eﬁgh Mg %\% %ﬁfclegnﬁgeagét%r? “The
gener at egidiapbaylaladésdatn ldse dutepstotayamdadps pifayed asp !tnhteoryrage
display yait 19. [0025] Figs. 8A, 83, and 8C are views show ng

exanpl es "of storage regions of the SDmenory 18 in the first
enbodi nent . As[%@ug‘i/h in Fig. 8A the OSD nenory 18 has a frame buffer

havi ng st oragerk&gh:ns nof vaiki mtlsplaa@a:aBAlaadeﬂgﬁ%:m @h:aa@sEgng
Wil e either th%‘ﬁfl rst gl ane, PA or. t he secon as_a

Stor age FEGFBH TBr TR0 A ehP Py Tt Ay AaeR. 14 RESLrHer O SRET <
used as ahst apagecl egiidn ]f.?orfotrhetalah:mg ordpecodusphagedswnexthmgsthhom

(n Fio S3..thecstan A% 1 920061 %ﬂ’? |spf’p| W ALAELLAEINR o

st or age ar ay st tora
area SAl sftgirtf F?EFO@#W am ﬁa@%*fﬁ@jaﬁr&r@ahe a%’%qlagiéuér éa 8

I gr Zeclc’@’a%![lﬁfjﬁﬁﬁl@ﬂﬁ@éﬁ?fht%{ alﬂa:]?ay B18herage: &h@au%ﬁg% B@kmated

i rd-el enent ani [ dat a_ or age, ar.ea

on- scr eert™§§6 ‘PT% ?ﬁ?%@/ %Ege[%’fncufﬁepéﬁg?gcg]espﬁa Q%acgﬁl iPea
for the fdhesvsel ﬁamﬂ:tpblj&'cam:l Aﬁ@ c@fﬂsp@ﬁdlngoanlﬁﬂf);oﬂ:@,tam(lﬂ gs.
oot one 3Bherd o WARMDLCIp 1N, BhOL 2GS BHEBENS LR ARLOby (Do

second- el'éne ects storage area SA3 IS an
area for ﬁh@eliﬂﬁgﬁddWWturﬂﬁi é@ts (such as BZl) The on-screen
subtitle displagoséprage area SA4 is used for on-screen subtitle

display of vect qugsf %%,SBBTha%d 8C are views showing examples of storage

regions of the 0OSD memory 18 in the first embodiment. As shown
in Fig. B8A, the 0SD memory 18 has a frame buffer having storage
regions of a first plane Py and a second plane Pg. While either
the first plane P, or the second plane Py 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 ba0, a storage
area SAl for first-element animation data Dal, a storagé area
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storage areas SAl, SA2, SA3 have the sane structure. In the storage
area SAl, as shown in Fig. 80, the first-el ement ani mati ondata

Da[ AOO], Da[ B00O], Da[000], Da[D0O0], Da[ EOO], Da[ FOO], Da[ GQ00] are
stored in the corresponding areas specified by relative addresses

"0, 'Offset_01', 'O fset 02', "Ofset 06', as shown in Fig. 8C. 1In
the storage area SA2, the second-el enent aninmation data Da [ X10] ,

Da[ X20] , Da[ X30], Da[ X40], Da[ X50], Da[ X60], Da[ X70] (X10 to X70 are
of a second el enent group of A10 to A70, B10 to B70, Cl10 to 070, D10 .
to D70, ERB for EREONGIGlEBERYOanirattrm Cota7032are SsttOéfraé& RECF hEA3

cor resp%@k%ﬁr@%ieﬁeﬁelJﬂl%&t%nr&A@ b&@ aeﬁﬁfgsss@ﬁc ' aredichaefodl'
"Ofset 12 Ofs 5 first-ele ects A

000, EO, PBOSCEMRM @ebta?:éeéiwgw%fpﬁ I d SBBF%‘&? %IEaO{%]e&Fe%n out
of thesezkkstie enentiehj-etemseA0QbiBGDs ALX) BDOD, CEOOPOEOE00aNnEd GO0,

and the r..obj e ac ct S T
ani mat i o%togat(g ?%TC%PH 3;Bécgkr}%d glfqerrencfr oeb%ja%%?g ?18 étagf%g Hea 522
correspongi Ay aoea h@zse:h@csedomdfgler@dré:n@m eebpetsuch apPafedr2®) t he

storage ahgag é‘f ﬁeiae 538¢98ds €| Srmntr QOjgEt §h£@&él%n?é& oBjskagl e
obj ect can be ace In the selected state, and the other ,a?ﬁems can

be pl acedSPﬁht% Biddel S @nspaERen [B24F1e display phoFasePereeStd

Fig. 9, tikeueperasi th—%fcxfdéﬁ EUBget Ueneirailiayg ofppacedtistchtkavi Tige t he
conflgura i on describ

next .he descri K
flowchartS SEREFmET A 1344 I%\‘égt’\r,\%%‘ g 5t egls ofamgnS?Qr%rlu‘élff:f-('auregner?%tt|lré)é!;11
process istotrhgefanestSAlanbsahrentin Bhen8EChéhpl Hins tcisdngent eqivstiog
unit 11 'd%%ueﬁagg%ﬁn%acme bgtﬂ@!%} ANt Baleob] | ﬁgﬁ]ﬁoa}rts the

i mge genération process In he plane ¢
request ﬁ@d@p\‘?édaw ot s ﬁ%naﬁéecﬁaﬁﬁ%sﬁ’%ﬁﬁé’éi @ﬁ@aﬁnFE’e‘iJiflreéi %ﬁdged
to be a Me@aelsw a@@rém@sto' t heceoat rol ' unidcrkdcegecut es. step 3101

and subs S n the ane_change est is ju t

an on- scre'g)g% Ebbgti easd ﬁi”ﬁy“? %ldﬁé 8 {}% t%ig‘%c ¢ sTibs séemb‘é%ﬁt8

are execuﬁe@@n@seépm@itoemm@ﬂw]iata Da EXlWheﬂDat[HéOﬂ)lr é?ﬁléxéﬁémg)@ [Kééihest
fromthe 6%3[%% Chsggfsdqusdvfag legtal 1d %ﬁ) %r%' ares SYbd Gl agnest

(step 31 thé contr romthe data storage unit

15 the pigEPeopl & t@of P gutHt iton37 A drifatPof 't 150 6hedi( £8 by

the plangmw) Feh tequest or and icdentof ie Bew:@cﬂlllﬁﬁ'&:h@ncﬂaﬂ&ﬁ&sﬁo@dﬁlﬁg
new y generate

t dat tif,
pi ct ur e- pHERE C?Bﬁfslléh‘?%tl?%ﬁﬁ%'r?ftg%ﬁwlagg%ﬁg?%i Id'(Ji.E I IP%? —3£l ﬁ’). Nor e
speci fi caldffsenhéf 't he. pl dOELfsabt Th' ¢ eq’hesflas?ﬁemlfamtaolpj etia &0PDb,

t he cont r%{ja U@{IJ(S %goc%arﬁe@at?gd%@fél@gg&épgdgggﬂgyg& obng%ject

pl cture- fe con |gﬁrat|0n I'nformation 1tem1 carrespondin

the pict mrsewbewwmovﬁ@fcéhﬁ@érlﬁﬂ:rehe%%w}?ﬂ§CBF 20Re Bfibt GPe- OQme
confi g;Jr géo{pn Fio0f, loafrat@@@ |ér@fng:h@obtﬁér#o]§]je&m ra&%p@]lcld?ﬁ@ 10 drhe
current dis pl.an e basi s, pf 0 e, cquparison,
t he cont r‘BTSpEﬂT%Ctt Fﬁ%ESLﬂ?‘ﬁ i B %&@e?@&r %ﬁ?os%ﬁ,\%‘:} ate JTRRL:
ani mat i omhjjaica:sagﬁ.éetmg(m thrtaspexiistg ng ane netlieortedaf ar sthatl dnend

al r eady ecgﬁgecm ﬁf@%lﬁ@e&% g?? s'E%FEB ¥ ahBa G, Obeliie, 2BLORI1ON daka

identifi Icture anecnfl uratlonlnformatlonltem
150q, andePI%ﬁtSl m@go@w ar ﬁ%\%‘i%ﬁ] ogaeat (@arepe PIGLed Théhestteategni t

12 then ropald SahdtRs RhEQ Y R artsd 810888 ianthe Wi 1Qfc tdiastaay .
operation patterg%é?eeded to generate new anination data to the

ani mati on data 8 ation unit 16, and sends ani mati on data
gener atl on I nstiiwat refisréncd e :ﬂjjgrraﬂl, ohheé atee pmiemabif ohheninadks.

generatlng'apparatus 1 hav1ng the configuration described above .
will next be described. fig. 9 is a flowchart schematically

illustrating steps of an image generation process in the first
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[ 0028] In response to the generation instructions fromthe
control unit 12, the aninmation data generation unit 16 obtains from
the data storage units 13, 14 the object data segnent 1309 and
information indicating one or nore types of display operation
patterns assigned to the object data segnent 1309, generates new

ani mation data including the object data segnent 1309 and
correspondi ng di splay control conmands, and reports the data size of
the new animation data to the control unit 12 (step S102). Here, the
ani mat i oAMgaEiNgRRer PEBNtEMIRLarE FRANSR SISGRSFELREPIRLY yidedSaRes 2

di spl ay epenat bmg@tﬂeefu&twtaeswgi@no%@et 1@%’@5\35@&9% 1mage
Therefore, ani gat ed i m ect can

es.of a_c + OV N
gener at eGEPEHHEEID process %8Hntlﬁ’eﬁrr$p Tt nrt@(?gfi) PR ﬁgqueSt
ani mat i omedal aedefhmrathenp Lt &&pg’eheeqmﬁtr:oig woit 1P idetjedgedesot he

data sizgeof ALL-tHA A mRLLON d3ha LaRtLYLy 918 el Al 8%

pl ane, ores 1 t1or data generate ani matron data
gener at i 6ASuARPSA®ISTTE tHEPSE OV hgR ﬁléfglRiﬁnﬁoph@h‘ée mesquedits peayupveshe

of the g gerrgﬁyoriﬂsc(@eeps%@@uel\mp x@qubge sidgd shdocapiies the
exi sting aglmatlon data the generatio Wgoﬁ is judged in step

5101 to BEPHRABERSSHTSPS A6m ﬁ@ug?%r “for the current
di splay plane om271 he storage region for the next display plane -

h f P d
b ane Py |t Raebu oo chbhh HANEEAA Ble BERd Bndifesceon
el i m nat eeghesting wedddd tl@ gendang eS@ai@t reguast nbgtiam Sé&@zh: afagn

?Ed :0 trc%ﬁ%fégg {;Hﬁa gl foﬂ&l%@e:%t@ gf@@ma&tal%r:oggag%@@twq gg@dum ng
e 11 ne neede O alspla e nex 1S ane
The cont PCEHRRTPINE (& ﬁiaﬁéo?rfélfé’d%‘ra&gﬁgtje‘%e%fl aﬁéer‘r‘glfﬁ%gi %Y ons

of al'l th&eaphant i wal aeqﬁeétgwnmgdéhelﬁiaa(s rmwsphaxyatmc&neladiat ao
wih rel G engsy fdlsRLE! Ug: %fggge OF%}P%W ALaam. habarpiien, Leo

1509, gener pi ct uf e- next “di'spl a
pl ane (stpepusxeﬁt}ﬂai‘l’ﬂerqnfmgmlatmﬂntlm@m@%ﬂmsz’éﬁf@s‘t&ohe glern Sép 1t he

pi ct ur e- plaRe sggéﬁfwaiiét WHant RBeaheand Odiwilhe ReYhedi SPha¥ Mllahg of
the OSD nenory 18 (step and ;sénds a reproduction_sw tch request

to the dﬁ%NﬁﬁﬁieuﬁPt ﬁﬁe(%ﬁqﬁfq§1@§} % O@ﬁﬂpa es Tthe 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 current display plane. On the basis of the
results of the comparison, the control unit 12 judges that iﬁ
is unneéessary to generate animation data agreeing with the
existing animation data that have already been placed in the 03D
memory 18, out of the animation data identified by the

_ picture-plane configuration information item 1Séq, and
identifies new animation data (step S101). The control unit 12
then reports information (coblject 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.

1002817
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When it receives the reproduction switch request fromthe control
unit 12, the drawing unit 17 references the picture-plane display

| ist specified by the control unit 12, obtains aninmation data itens
specified in the picture-plane display list, and generates ani nated
i mges by decodi ng the object data segnent -included in the animation
data (step 5107). The inage display unit 19 perforns a process to

di splay the display plane data including the ani mated images
generated by the drawing unit 17 (step 5108). [0032] When jt
is judged in stepesronse Fatthen@en @i onEnye YEdaBsti 508 Hif 6AR st een
subtitleydis pizg,y th@qmd_ atﬂdiﬁd@@éltqégiqua:ﬁibglﬁnﬁe D_@S(_)l?l_: éﬁﬂyﬁbrﬁt the
generate text data and .Qn-scre ubtitle data_specified. by t ~
on- scr eeﬁagab?F?f%g%ilg’d‘l Eyﬁﬁquﬁe]s?h‘? oorfjﬁé:ta%]aﬁﬁt ?%W%tt gL?’gén%lF%t i on
unit 16. ibfiorespomseintdichhéngeoee atd ewmeeqyest, of hilsmliayabbenatata
generat i I ! i8S a j t
dara) cofrLsasheRsiEaln & R &5 oo e e Tt b
gener at eSTaRRFEEN oFR atincdnding Bagi PIsfch HetpeafoNeet or¥woRt dat a

seri es, %@:@régﬁgﬁ&:ﬁn@@__ Bl 88nt ol kemmeRdE ObntNdbole s (it 31 609)e
[ 0033] re specif.icall

] t he ani mation data generati it
16 split & FBereey E\‘fglﬁa&rlofloﬁﬁgéa?% s icé’élgcirﬁgou’éfbl ASEY ggoggtt or
font dat @egeoufise ¥REmat boVRKE tawhenerdtien anpdsit icee asdiegemuhbiple
smal l er than_.' 2%) .l |t [ nunber, af (¢ C '
ani mat i o%ty%gf agge%le%iﬁyor?%&%ﬁ: ﬁié %%ﬂter at egtoa(r%i ﬁ%??%% %ﬁe}ti E%?Sd. ng
t he vect creghent - ddftterglfoups aviratedvmRggR®aa grepl eyl e BAYERY cBoRFENd
to run the,charget&fatsddi ng of the vector font data groups VP]. to VP
K repeatedly frﬁmgne end to the other end in the display plane.
Here, the di spl[ 9/2 bntrol command is confi gured to include a command
to position thehbegtimimgpoat therebatast efrost thaganimani o tdataect or
font data Qr Y/ e [ t T :
i ght ar SEer A ety 567 st SofpThade £ Sepprdiich cHE QA BTke
of the vett @llf bhe aatwatgougavP FORBrIusmalthe pesi ddwplsot PEATEI ght

area to the keblebYriRe CONSIANbndHEE ANEEnd h1RAC Ry LAERAN BnLammRAELEO
position the beginning of the gﬁlar acter strl‘ngl %Ea&PnH -th vec
n

f t, or
font dat FGESEEIOR, BRLE nl & HE 56Et BROFFGht S8 fid BHo PP RE
char act erplsinel bg@ ofie tdBD weebey f®ni{stdat 819B8pup WR, nthevesnimtlo unhe
effectiv eqi o] he. di.spl n :

String ofid ROREsL ent Fonoine SrEhaREofliacd eTRLR LR SIS hiEy
bot t om riighfiudged inostere SLEL tthhe angGessanry difsoantke shosagh oiRe,

and a comgmNg H0 cBLASK: s 3T 3EhBE ShEd Nthd RabrBgs sXbiod reyp the

effectl Vengx%:gld%gpgfaytgfazgé S(%lu%¥x :El)ls aPJ?c}m an area in the f£irst plane P
to an area in the second plane Pg) 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 memozry 18, consequently reducing the time needed to display
the next display plane data. )

[0030]

The control unit 12 then obtains the coordinates of drawing
positions of all the animation data configuring 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



[ 0034] The control unit 12 next stores the animation data
generated by the animati on data generation unit 16 in an area
provi ded for the next display plane in the OSD nenory 18 (step 5110)
and reads the picture-plane display list for the current display
pl ane fromthe OSD nenory 18 (step S111) . The control unit 12
further generates a new picture-plane display list by adding
information on the drawing position of the vector font data to the
read picture-plane display list (step S104) and sends a reproduction
swWi tch r egoest tiee tdwe-adroeivichg pidtuds-distnep d5EPbay IHxe: dmawhegavaat
17 t hen r-ece e n fi,0 r
12, TBe et A EBLRE A 0pE MAGDSB ARy neCTHLCH R 20
cont rol wehtdsl@ re@ﬁ@dilﬂ’smm@f-mtﬁbaﬂemsﬁa’w @rﬁled@t?%mftééﬁﬁl‘éﬂ@m F"'F@H in
.the picturegpl ane display list, decodes the object data segment and
vector font data |ncI uded in the ani mation data, thereby generating
ani mat ed |nage @% p 5107) . The image display unit 19 perforns a
process to di s'ph@xy ittheedé 5pd @y hpl paerdtaic iiohckwith ¢ty rehesani fudredhe

i mges gener at uni t, .1 en, ..l

chadsor PR Eb gt e sRE A ot U o 17 G2rERoRIEE ke NHbuekfiB1 ane
di spl ay pilapéaynlntﬁtesm‘agélecﬂ bplEhe grhntradd unfigBsh] obtains arfimgiaon
pl ane change - %QH§S£p$éPﬂetd1%ancﬁQe wam@-;nea%ea&ggga nisdl 43 @

pl ane swi tch request, when the contro unit 12 stores the ani mat i on
data in a?éleénaean wlrtﬁ‘ee%el%tag&ﬁslara?ﬁwdalﬁ@ Sher palesh HRiforsFIPEn
step 3103ndihgeaninBiiooRrrdabaibordade S(@r.:agns szurb)tj t FRedispdayicanakbe

copledfromt area for the curre | ane onto t for
The. next "Hprsy BRESRESE 1 HAECan: MRt fIP IR 4o Lo 8 RO B | e
di spl ay |331c§.tu@uaq tine tédrd mated imgem@e@umeﬁﬂ latrsi:;ﬁeaylrptram wfitt A
GosD mem)r% S‘{I@g control unit 12 stores information indicating
whet her the ani rratlon data for on-screen subtitle display is stored
in the area forlOPR&! current display plane of the OSD nenory 18, and

_caP use the i ngtﬁéMﬂ 08 3rti1k1@e§tl@psﬁ19$100hﬂla@:0$ﬁé %t_au@maﬂtaeam@est

i nformation indicating t sition of t vect ont a
to the pi'tt {e prihé®ars ‘F‘ba%}ﬁﬂt %ﬁﬁgga}t’ h]ée?t%%ﬁt’dltg& ﬁonglf%{neum'ﬁﬁrz,

t he on-screets sulsguelke th gphayattaneht dedmt amied-eveaenisabtihée gateur e
plane is swiltghed pL0PRE] on-soreer\SulleSELL b&ijsﬁlacﬂfv%eqh@st:h@oft‘;ﬂét

enbodi nment”, Jhe I mage generat]ng apparatus 1 obtains the object data
segnent 1B0MAREN: - HTSPPEITISPeRALT 49 - patlt EPAPRRIS FACHS FIHE dara
fromthe daha st Orageatingsids,.datd ganbh@ttmnﬁuaf 16heespeci fderdes

t I nf t 150 Le
v e et B AT bR b R A AR
segnent 1&0m drdmt tiee diagpl ayooper anioni patdesreratBe cause ttilka M
obj ect datg WRE L o I ieeded sboy! bt anad bpothe data

t stora

torage uni he size 0 ge regl on rec]w red to generate
an| mat ed ¢<ng3€%ch tpethedeerirol unit ep S109

[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 numbexr of characters. The
animation data generation unit 16 generates animation data
including the vector font data groups VP, to VPx and a display
control command to run the character string of the vector font
data groups VP; to VPx repeatedly from one end to the other end
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[ 0037] Since the animati on data generation unit 16 generates
ani mation data corresponding to the object data segnment 130,
dynam cal ly, vector aninmation data of each display plane does not
need to be stored beforehand, and the storage capacity (size) of the
OSDnenory 18 -can be suppressed. Further, since the control unit 12
dynam cally generates a picture-plane display list that determ nes
the drawi ng position of the object data segnent 130p provided with
the ani mati on operation in the display plane, and the drawing unit 17
gener at ednabheedaeblamgdanen o, dahee diEphay heondomdi sammand of s t he

pi cture- Bbﬁﬁfgﬁﬂfé@ '&Vlﬁéﬂd@a%mm Lo dlatd oncot® ho%{;lﬁﬂﬁn@'o\fe’él%@A

ani mat ed | magés can generated, [0038] Second Enbodi nent
second efRBBERFERT %é@@ﬁdPﬁgal% &-theVeredefOTtndRTR iBWUR V- f¥Rersen
describeds dhe basi ccc;qu—l gur @ i ome Wfotadn AgRL da s Ff apeatabpbayn

th nb d t h f t

Goner ot | By2 AR JhETaD oty i PRReeSuth SHrRBR oL FAC (Ret8h iy AiBee

embodi negtcpupﬁé’nshcnmmldiy fhem @BB hetbey righitsatdre tot the thefEs shown

In Figs. é‘nng%%@t &105(%[ arfs $hown i e Fik ]ao%onﬁ'ngﬁ 136n1%hb”
ment

the secoRd e as sftorage regions_ of #{E of pl anes
Pc, PD, &esinasngef the ehpraghes §F6¥%@é’fr egi tzi’sV?ﬁEO’Flfroéltt BehRe

PA and t heosgopnd Rhane BB:SHRWIghR &#swh8A tHiiBendGr The c@lb@caesePC

PD, etc. are s for storin ni matlo data and _.a pi ct
i spl By PrEEnBr O SR o b SRR T 4es P8P ooy Phe Liseelape®
enmer gencyegtbor ofititen dikpégueptdne seldethed ntaten ther cdatactdratsticakes

time to %“g%@t@%&%@%ég'dé‘cacagoﬁé @ﬁg%@ﬂ?%&;{ﬁ%%&ﬂ SR etoke

pl anes Pc
schemat i caiohy ammm L ril@f§t bps §Pn§t%m’ﬁr§€%tégpgt¥fateﬁ6h brases anfin

t he second ephafdl MenNterMiennt "@'xaQJadﬂ%rC B@Bgﬁg eI SbisNgx 1 Archl the

outputs a plane re |strat|fon reques a picture IDto the control
unit 12, SHECHEEReTeg1on of the disp ay' p ane.

(0034}

The control unit 12 next stores the animation data generated
by the animation data generation unit 16 in an area provided for
the next display plane in the OSD 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 positioh of the wvector font data to the xread

picture-plane display list (step S104) and sends a reproduction
switch request to the drawing unit 17 (step S106). 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 5107).
The image display unit 19 pexforms a process to display the display
plane data including the animated images generated by the drawing
unit 17 (step S108). Then, the character string is displayed as
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regi stration process shown in Fig. 11 starts. [0040] When t he
pl ane registration request is received fromthe plane change
requesting unit 1 (step S201), the control unit 12 conpares the
configuration elenments of the picture-plane configuration infornmation
item 150g corresponding to the specified picture IDwth the
configuration elenments of the picture-plane configuration information
item 150r (r # q) corresponding to the current display plane. Based
on the results of comparison, the control unit 12 judges that it is
unnecessa@ly ongsgepen Awtdnileain dheddispldarlane ithdheammags dilsplay

exi sting @p3idmatsion data al ready placed in the OSD nenory 18, out of
the animation data identified by the picture-plane configuration
information i téﬂpigbq, and identifies new ani mati on data (step S202).
The control uniE th? phefe cepofd sScdqudof gﬁ&aﬂxﬁﬂe(palaheeihasﬂ@bardmtaﬁg‘
type of displ .Qper.ation ttern) nee t enerate new ani mation
daba to Ll AT 6 ohE e ke IR SRR abl Y PR
dat a genertet pohmanstr getthohs the &hea foirnbé orexdad bsyenepatnemfuthe
16. [004 | pgr poNgs th e QR | r i QNS t he
control thdnSiDt mfinor h28 a%?matl on§l gt’ a’Ehgn%?gﬁﬂolgﬂlur?ig?glgs%bﬁgissnéfegﬁe
obj ect datiPtiddfeALSREBY GHU HenfCoPHEEI SFOT ridie aedgfoRet b T ENYy pes
of di spl a;yi_@ﬂ%?gbl@ﬁe PeHtierhe assd gnedthe h8et gﬁ.ts@}l_afyr maﬁ@,e idjﬁftﬁe
storage uni,ts nerates_new ani ion, a i,nc ing t

obi et dATE R B0 R EHE RS BT AR Uiy SEGRE T Ehe
command, =k 'fogpohesctiheedatd spilag platdechekecadiSPaneoorgat@. t @hehe
control LHHﬂtr%a ﬁﬁ&@Pl@%Qéiﬂa qg%%kmation i Qﬂ?ﬁ%@'&?ﬁgﬂér'éhe

received fromthe animati on data generation uni e control unit

12 det er @R tiRe data 9y engpoaren iR tdNlrati omlaiatis ebATeGui Aget he

pi cture planerborcieguskeat iRy slLrt bige mbnﬁérh&f% dat ?and can

oenerat e,y ol SALTRLLER, SokE SFErelen A Lolbri L iNE i

any of t hienfsiraaées oRgln®ocatides hbendraw gy pokOyiom dthéh€ShaemIipnts

(502 e R IR RORLERL NGt 8 SRS DR BE AR, TR
en, the on-screen subtitle display c¢an 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 1505 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 required
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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5202 fromthe storage region for the current display plane onto the
storage region for the picture plane for registration in the OSD
menory 18. Since this elimnates tine needed to generate the existing
animation data again and transfer the data to the OSD nenory 18, the
time needed for the plane registration process can be reduced. [0043]
The control unit 12 then obtains the coordinates of the draw ng
positions of all the animation data configuring the picture plane for
registration with reference to the picture-plane conflguratlon

i nf or mat noh rigsshtd $egs tonkdjentorelend: pndtiliecshzage dipptiny (e or
the pict Brf%h?h &9&;: fg'c%hﬁ?ééxﬁébﬁéés%‘a S269) tnelhes G £19d cHRkEo12

next stores I ct I"ane di sp] ay Ilst i n_the region
for a pi éﬂ&?—é%)Fié(ﬁém%?-l%é@eélﬁfé??%rﬁ BFCFHEG@]E?%%FQ 38 Y(step"8%06)
and ends dtherplage dregbshs ahd PdsPEO6RSSE t[h@Oéléi ect data Fbgmerl? 188, a

fl owmchart sch |Ilustrat|n t.eps o eratign
process PﬁoyﬁgmgéggﬁHL% 9&%&?3%&? deﬂb 8&5%5%9 GUEst PHY
unit 11 ichsudsavany anet dﬁa@@mrm,ﬁesn;mam @magesllmacecorl@maawisht he
| mge gegeca QGRSTe M L0 FL G1 2k E 00D 115t Orblb1b8

j udged tﬁg% %% Iﬁgggﬁbﬁan em?équest recelvedlgfrorrﬁ's an¥ghemchange
requestlﬁ@tan|?0@Hl¢% %PQﬂd&ﬁ§r§ﬁA@%%m%ﬁﬁﬂuﬁﬁageﬁhéaﬁd%%rQﬁHQHﬁ
executes step p@PFzmnd subsequent steps; when the plane change

request is judged to be an on- zScre ubt,i t di spl ay request, the
control .unit 12 executes step>8%89 gﬁ%“%ﬁﬂ?@%uent steps (step S100).

St eps S109 to Eb&boah@mmxﬁhmEngactbrdiegﬁhetmapeeasnsﬁapsn@@@@wﬁbl

S111 sho &erlpeh0048e pasic. é’&}ﬁgmt%ﬁmef %Baﬂ%%é S4Ys §s

fromthe p ane c ange requesti ng unit ane sw reques
(step 51@@paraﬁé3cmt~rftﬁ qafiond] erbeRine s Wéthlf?elsafﬂﬁea§p@'éﬁfl ed

picture Id3i@Yuration of the image generating apparatus 1 in the first
embodiment. In the second embodiment, the structure of the 0SD
memory 18 is the structure shown in Figs, 10A, 10B, 10C. As shown

in Fig. 107, the OSDmemory 18 in the second embodiment has storage
regions of a plurality of planes Pg, Pp, etc. as well as the same
storage regions as the first plane Ph and the second plane Ps shown
in Figs. 8A, 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 P,
Fy, ‘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 a 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 $201), the contrel unit 12
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al ready been registered (step S207). If the specified picture ID has
not yet been registered, that is, if the display plane data

(ani mation data and picture-plane display list) corresponding to the
specified picture ID are not stored in the OSD nenory 18 (NOin step
S207) in the plane registration process shown in Fig. 11, the control
unit 12 executes steps 5101 to 5108. Steps S101 to S108 shown in Fig.
12 are the sane as steps 5101. to 3108 shown in Fig. 9. [0047]

If the specified picture ID has already been registered, that is, if
t he di splcamppiranetidat cor(@niuration datmerig i d¢her piptare-wlism ay

list) Corcro?%fi%ﬂ%ﬂﬂoﬂ %ﬂf&ﬁ:rr% ?Bhf b 84 PL &G UE‘érlrQsﬂrS:&‘laﬁl rt%a@zlebeen
stored in t nenor y in step 3 e pl ane
regi st ratﬁ%ﬁlﬁﬁééegkcwq h’llti“gthe ﬂon’ﬂfﬁl@(’}ﬁpﬁo@%%tei?%é?ﬁ’&s a

repr oduct];QR  $Wi-behng Qgﬂﬁqtgutx@tahﬁ SR AYERLL S titlh iﬁ@erxéaoé)
[ 0048] en it receiv

re uni 12
Ehe. dr aniR=BPPIT™Y EPdTEnERe o b L ET BLAPEne BAREH oy Ehp sEmults
speC| fi edfoyotbericont,r bhe wurtt rv2, bt A2njudgel thduadlt aniumatdoassdaya
speci fied j geﬁlgﬁaPéC%]ﬁ‘{r&bﬁo%“% displ,ay éfétthea%% QeQSrﬁ%fﬁse;?ifHﬂT%Ed
i mges by decoding t ect “data segnent 1 ncluded e ani mat’l on
data (st Spigadapr diiea ﬁ%é:@édm BpReSA Ul £heoOpe femany a8 progess the
di spl ay thanrditsBhayapd amerdﬁtfaeang&ueh@ i&&@gi&h@dcbﬁﬁg@&atlon

Lo oer e rthsa s Ph VAP 4 A B ReiEes iyl APimGE Lon dat rigiEep

regi stratd2oe)canThecdnspbhyadtdii tkéy rbpost orinfgrinkei g c(bhf; ecpliane

di splay | farghan

the pl and iz o AR 810847 QR TORHa L Oghhe R el |
t he specifawednpinatiere dﬁlbah‘é@ e andipabben draégu @@@@@i{%@nih 4 epd
5100 and s32{%8) a%ﬁ&ti&? d&@%eﬁ@%ﬁgﬁoﬁeﬂ%ddﬂoﬁ@ toldnd ssHi@&tdon

pl ane switch reguest he picture plane can be switched to the
picture FrF‘Eb‘i’%tl?‘&t’ﬁ orf-
[0041]

In response to the generation instructions from the contrel
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 anir_nation 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 S203).

[0042]

When the report is received from the animation data
generatlon 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, Pc, Pp shown in Fig. 10) in the 0SD memory 18 (step
5204). Here, the control unit 12 copies the existing animation
data the generation of which is judged tc be unnecessary in step
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i mmedi ately. [0050] Enbodi ments of the present invention have
been described with reference to the drawings. The first and second
enbodi nents can be applied to consuner equi pnent such as tel evision,
sets, which display a vast nunber of conbinations of display planes
and objects (display items) , onboard equipnment, display equi pnent
installed in railway vehicles, and so on. REFERENCE CHARACTERS [ 0051]
1: an imge generating apparatus; 11: a plane change requesting unit;
12: a control unit; 13, 14, 15: data storage units; 1301 to 130N

obj ect d@tZQZSéngmhg stagagereghonaidbhheabheremisGispbay GoNne onto

pi ctur e- phang: Gondd 95&%1‘1 Gyl Eﬁ@b%%h?@_ﬁﬂa@f@éo%@eg%@t@gt% '191_”1:61@ a

generatlon unit; 17; ramﬁng unj t D nmenory;, X
i mage di §)F§ d@,ewyt 18. V\ﬁA‘FCﬁé‘. @_g}@qt@s time needed to generate the

existing animation data again and transfer the data to the OSD
memory 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 S205). 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 5206) 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 requesting unit 11 issues a plane change request,
the control unit 12 starts the image generation process shown
in Fig. 11.

[0045]

When it is judged that the plane change request received
£rom 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 S10% teo $111 shown in Fig.
12 are the same as steps S109 to 5111 shown in.Fig. 9.

[0046]

Wnen the plane change request from the plane change
requesting unit 11 is a plane switch. request {(step S100), the
control unit 12 confirms whether the épecified picture ID has

20



1. An inmage generating apparatus conprising: a first data
storage unit for storing a plurality of vector graphics data
segnents; 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 segnents in units of

frames by using transformation matrices; a third data storage
unit for storing a plurality of picture-plane configuration

information itens which identifies a vector graphics data segnent to
be di spl ajedaiin keai sphagiprane|stemp S8671 he 131 bhal $pgcisiiedept ofure

gr aphi cs I%afgés %?&H?I—:Lé pedRd ahserdaant ifhies g, disply QReNaY Bhane
pattern to be assidgned to tﬁe vector graphics data seyntent to be

di spl ayedataufapimaon data ARG BICHARe® 18R edPLpPATY obktEt i on

gat terns boaﬂd?pondingamoi ﬁ@@%g&&ﬁﬁéai Pictind 1hodr©bioai Qitjdsngeca ig_r-alﬁdai (r:\S
ata segnent_ fromihe first dat orage unit, in _accordance w t he
b1 Gt ur o PERRETE H (Gt 18,5 eeR S L TonS Bt Ror PEa-b it gF rhes

pl ural i t ghofnpircFig e13l, anee confrglmatcol? exnéonnes sbaps 5698, toBLAP ni ng

a displa rafg tihar | i i t

gr aphi cs)ééggg gie%%gcr??%ﬁpgmg?ﬁgn?ﬁ} ?gp‘[da?% %sj%oﬁtg%egggr[\llété,@%ﬁ\g%% sto1.

gener ati #§ &APEafkeeMn rfgyds-Jof St he obtai ned vector graphics data

segnent in acceggleance with the obtained vector graphics data segnent

an e QPL Teg, dh SmLek 9etall AN RLAD, 0% Then IR et al)

an ani yrattiham dat aizgeu:,teas aiﬁamiaynpﬂaﬁgrd@meﬁ“aatjhnagiani data oagndjat a

oot A AL YA ORIl asgreel cabth o

segnent , rdetuEe Eﬁsh%v%falt%ddbbaﬁﬁeﬁt%@pﬁinc§hGanDsIé%}W Bnd *ERe

obt ai ned ;i $RLAYSOPEY afr AP LAEN e bt @ tdlcdMoREcHBs t sHOMn genengli ng

t he ani mpt.ed | nages b decodj. ng the graphi¢cs data se nt in

accor dan ,Witiqﬁ g%t%%]] W%OEL d%?r&rs a“re rocguctlon SWi gﬁ request t'o
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 images by decoding the object data segment included in
the animation data (step S209). 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 alread;f
been registered (YES in steps 8100 and 3207) when the plane change
requesting unit 11 issues a plane switch request, the picture
plane can be switched to the picture plane for registrat:i.on.



3. The imge generating apparatus of claim2, wherein the inage
generation unit further includes a |list generation unit for
generating a picture-plane display |list which defines the draw ng
position of each of the graphics data segnents in a display plane,
the drawi ng unit generating the animted i mages in accordance with
the ani mation data and the picture-plane display list. 4. The inmage
generating apparatus of claim3, wherein: the first data storage unit
further stores a plurality of vector font data segnents, t he
aninatioﬁmﬁaﬁaaé%ﬁéfation unit obtains a vector font. data segnent
correspondi ng t@nﬁgecified text data fromthe first data storage
unit, and gen anlnatLo data i ncl udi ng t he, obtai ned vector font
data segnent aﬁéﬁ NEQEERT Ul S SBF sPHEP Pare ey described
corres powdlthg:etf@rteheedhi ahaedaveaysr ﬂmntfﬂacitaazs@gﬁeﬁhd eabddiment.s
the draw, QVBQI n%{%;e%o hgmg %% |nag§ghbgsq§ O%H% O%hgevector
graphlcs ata sé@%g Vect® a’ segnent N Q8cdFHance
Wi th theWbrL@hudesmlaamea diagsp;l aynlb¢3t0%rﬂ¢nbheaambmt¢i)rdwlay BlaThe

I mage gea%aabbggc@@p@ﬁ%@ﬁ f+6hdl M chiark equ'bellﬂ@ﬁt coppydigh,ng a
menory mhere t e pi cturé-plane dlsp ay list and the ani mat+on data
are st or &guipment ingfalded ingrahivayctitiatiesg eRe 8hitht ed i mages in
accordance with the picture-plane display list and the ani nmati on data

stored i e i mage generating apparatus of claimb,
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wher ei n: st and second storage regions;
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1: an image generating apparatus; 1ll: a plane change
requesting unit; 12: a control unit; 13, 14, 15: data storage
units; 130y to 1304: object data seguents, 140: an animation table;
150, to 150y: picture-plane configuration information items; 16:

an animation data generation unit; 17: a drawing unit; 18: an

OSD memory; and 19: an image display unit.
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one of the first and second storage regions is used as a region where
the picture-plane display list and animation data for a current

di spl ay plane are stored; the other of the first and second
storage regions is used as a regi on where the picture-plane display
list and animation data for a next display plane are stored; and

t he i mage generation unit further includes a control unit for copying
exi sting animati on data from said one of the first and second storage
regions onto the other of the first and second storage regions,

wi t hout havi ng the ani mati onWHATalgeRletdBoISunit generate the sane
animation data as the existing animation data stored in said one of
the first and second storage regions anong the anination data to be
gener at ed 'f or PRelPREIG IHRSFREITE| ARRAXFUFhEREGE1B8her at i ng '
appar at us of chaiifst @itbstbuatbemicorr s3bAPn@ af VLSl O viekbrf or
receiving?g Eyane rfgistratkgn request, wherein: t he ani mation
data genéraf) SRt BT EIE %4 vect or

gr aphi csdat asegneatdémd rdegias tetatregaf woht oA istotridgt apstariage unit in
accor dang | - et ure-pl j guragl j i j b

S R A e R i

pi ct ur e- FeERETEE I GRRACHEPH Rhe VREEPE T IarETEs St pEen e splayts
Operﬁ_ti Orbéi?&‘tﬂaﬁzéﬁ borugag) Hr=alsirernhoi 6€ m‘:‘w&dh h_t odt ge vect or

graphi cs data se n r.registration fromthe thir ata storage
unit, and gene?agggr‘inﬁg‘ar%ﬁ i%%ra‘&?a“%? %Cé’bl 5o PH&%@%% Qtfﬁe
vect or grEpitvecs-ghbae segiEgurhbion egiStmattion Anehadwhpbhyidoritifdles
data corr i . d i dat .
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regi st r atd®noankhe e vdrsprayogeraer o e Aakdrsamgnser atnrdglso
the |ist iGRARHFE 8N UM dp BONSIRLAS i8nPhEEtEL RiARR AssRhAYd | tSttHOr
(o0 ot 2ty o0 uhLch dell aes, 2. doand 19,8081 LR ol eaclle o Che veglor
t he nenorof stypreesofhéippdwrapeplagadiendpaptayndi stnd or regi strati on and
the ani mation gﬁt f‘mg&é é&galr.sattrl%tn' it for cbtaining a graphics data
segment from the first data storage unit, in accordance with the
picture-plane configuration information item specified ocut 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 vectox
graphics data segment and the obtained display operation pattern.

2. The image generating apparatus of claim 1, wherein the image
generation unit includes:

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

a drawing unit for generating the animated images by
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8. The imge generating apparatus of claim7, wherein: t he

i mage generation unit further includes a judgnment unit for judging
whet her the picture-plane display |list corresponding to the specified
pi cture-plane configuration information item agrees with the

pi cture-plane display list for registration; and t he draw ng
unit generates the ani mated i mages in accordance with the

pi cture-plane display list for registration and the ani nati on data
for registration when it is judged that the picture-plane display

| i st cor despdhud nghe wrardisgedats etepiartturie- prancdened ivgihhatthen

i nformati,gnyitesyaglees With the picture-plane display list for
registration. 9. The inmage generating apparatus of one of clains 1

to 8, wherein the picture-plane configuration information item has
t he sanesgraphtigs mla@a g20gREding apphitehud be dishl za,ywhm@:ai tiimage

tt t t nk i :
7St op ofSPAEALT T it VESGF PAPHIES Adud o dgHErT LY BB i Sprayed
in a di sgeagrptanga mwidttuofe-péetiodigpaphiildstdatixséghbrmsihaddaving
refer e”CE'E&QlE:LBR' dal @fscth%r UL g SELEL e@tdsé lH' E%%ié’y gf\_an

pi cture- pl-ané confi gurati on | rmation 1te yin Spray
operati on patt &R 4??%%?9a§§ﬂﬁn§ﬁn?%ﬁﬁ+ﬂg\F@?téﬁ1§€§%%|%ﬂ9Qﬁ§t&nsegnent

t obedi splaayeddafdé wakhacid Bhahht Yo bat¥Res ohe HisRhag- pp&ﬁ@uugmay
-patterns . for any one of the vector graphics data segments;

step of dit5 |n|ng a vector graphics data segnent and a displ ay
operation pattern to be applied to the vector graphics data segnent,

froma fiyst dffa SLAIAGROLE;SLOLING LhE WLk LY of waclior

gr aphi cs ‘data segnen a storage unit’ sto
operation inf otmtﬂwtdéﬁtﬁlﬁi@xtaﬁ@ piide fuirt-pest stnnss ao@l‘tﬁaslmgfé’yo'ﬂ

operatlo&eggbgefaﬁtlabﬁgug Etgranes by u5|ng transformation
matrices, in accor anc E |ct yr.e: pl ane ignfbguratlon

i nfoormation it ERF SHES Facﬁ &PBr%??&j’ cBureE Rt fent
confi gur aialtanseglﬁ@rtrmbrnesp(bﬁmw anGpecified text data from the first

data storage unit, and generates animation data including the
obtained vector font data segment and on-screen subtitle digplay
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.

5. The image generating apparatus of claim 3 or 4, further
comprising a memory where the picture-plane display list and the
animation data are stored,

the drawing unit generating the animated images in
accordance with the picture-plane display list and the animation

data stored in the memory.

6. The image generating apparatus of claim 5, wherein:

the memory has first and second storage regions;
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a step of generating ani mated i mages of the obtained vector graphics
data segnent in accordance with the obtai ned vector graphics data
segnent and the obtai ned display operation pattern. 11. The inmage
generating method of claim 10, wherein the step of generating the
ani mat ed i nages i ncl udes: a step of generating animation data
i ncl udi ng the obtained vector graphics data segnent and displ ay
control data corresponding to the vector graphics data segnent, in
accordance with the obtained vector graphics data segnment and the
obt ai ned di spl ayeoplrtdts darpatand rsecand storage aegtiopsois geast aisi Ag

the ani mated ohTRYESe t{-}ﬁedfa%‘éh?&ﬁﬂﬁné’ %‘iEBiagrfﬁE %%ddéﬁﬁnél?ﬂme%th”

accordance ‘'wth the anination I mage generating
appar at u§ Gt acCRFRFRE, Akl ﬁ’lﬁﬁé §¥%p51‘cﬂr%nerat| ng the ani mated

i mages further thacdimdes of sheFiektoenersaidond atftLddiregpbase dugphay

o e 1 0B 20 R e, SaehaCl e Vasher g e 8a1 2
segnent s

gegerat edlatie docordasce dusmayh@lphetaur@ spﬁca:mi,diaapil ay list and the

ani mation dataypd3in, f U&bgbﬂﬁﬂﬁﬂcﬁ{‘%@‘c'ﬂ% i gﬂci?&d&é al Blnjr@ro:{ Wt her

conpri si n{_gqa step © aining a vect
cor r espoddith§OPYL1BH e 5 teda aRinyghier Avdagéneraid iy Oalﬁl ﬁﬁtfﬂkﬁ] fd&eh

i ncl udi ngaﬁci"'@e@&*i@'slﬂgga cﬁégrloh@rﬁnmtﬁemré&n&f and PIrHCEBEBecond
subtitle | ay contro thr? res ou[t a%heotalned veto
Font  dar & SURtEnFSOiohS, WD TP Ry GRS
decodi ng ume; yestoxtgrtaphsese cabai:&a&;égnedﬁtaaad the exdetdngfanimadda
segnent i C i r

ani et onia; SEAEE0%R AT S o Eh SR AEI SR stbELadRaths
further céémgu $hagariBaerbidadtorrnget Brngiaias éopl dhe mrsfplcawnlnayt
and the gnigwt.ion data in a menory,

7. The image generating apparatus of claim 5 or 6, further
comprising a registrationunit for receiving a plane registration
request, wherein:

the animation data generation unit obtains a vector
graphics data segment for registration fromthe first data storage
unit in accordance with the picture-plane configuration
information item corresponding to the 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 véctor 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 positilon of each”
of the vector graphics data segments for registration in a display
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the ani mated i mages being generated in accordance with the
pi cture-plane display list and the aninmation data stored in the
menory. 15. The inage generating nethod of claim 14, further

conpri si ng: a step of judgi ng whether a picture-plane display
list corresponding to the specified display plane has al ready been
regi stered to the nenory; and a step of reading fromthe nmenory

ani mati on data for registration corresponding to the picture-plane
display list for registration when it is judged that the
pi ct ure- plane;daspl ay |ist corresponding to the specified display

pl ane has been:xegisifgredioand Ql@é‘g_fﬁﬂdi%-—?ﬂiaﬁgt@ﬂsﬁl@@isitn_for
accordance with the picture-plane disp|a ist for {éégstratlon and

the ani n&EPORTEAEECH GG ddeserapfblon data foReTEREFLFE- e di spl ay

list and the animation data being generated when it is judged that
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regi stration. the image generation unit further inciudes 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.

9. The image generating apparatus of one of claims i to 8,
wherein the picture~plane configuration information item hés the
samegraphicsdatasegmenttowhichthedisplayopefationpatterns
are assigned.

10. An image generating method comprising:

a step of identifying a vector graphics data segment to
be displayed in a display plane, out 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 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 seqment, froma first data storage unit storing the plurality

of vector graphics data segments and a second data storage unit
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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; and

a step of generating animated images of the obtained vector
graphics data segment 1n accordance with the obtained vector

graphics data segment and the obtained display operation pattern.

11. The image generating method of claim 10, wherein the step
of generating the animated images includes:

a step of generating animation data including the obtained
vector graphics data segment and display control data
corresponding to the vector graphics data segment, in accordance
with the obtained vector graphics data segment and the obtained
display operation pattern; and-

a step of generating the animated images by decoding the
vector graphics data segment in accordance with the animation
data.

12. The image generating apparatus of claim 11, wherein the
step of generating the animated images further includes a step
of generating a picture-plane display list defining a drawing
position of each of the vector graphics data segments in the
display plane,

the animated images being generated in accordance with the

picture~plane display list and the animation data.

13. The image generating method of claim 12, further comprising
a step of obtaining a vector font data segment correspending 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,
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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.

14. The image generating method of claim 12 or 13, further
comprising a step of storing the picture-plane display list and
the animation data in a memory,

the animated images being generated in accordance with the
picture-plane display list and the animation data stored in the
MEMOry.

15. The image generating method of claim 14, further
comprisings:

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

a step of rea&ing 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
reglistered, 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 dees not agree with
the picture-plane display list for registration.
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