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FI ELD OF THE | NVENTI ON The present invention relates to a

met hod and an el ectroni c device for decqdi ng conpressed i mage data
and an auxiliary recordi ng device. 10 BACKGROUND OF
THE | NVENTI ON A vi deoDIRORIGTFIONE IS exenplified as an

entertai nment system In the entertai nment system such as a video
gane device, an optical disk such as a CD- ROV and a DVvD-ROM for
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constituting a gane i general, a

content of the M@ﬁﬁ%@ﬁ%@!%@&ﬁﬁ@ ge. Thus, it 'is
not practg cal to record the inmage information in the optical disk as
it is. Generally, imge data is coded and conpressed for being

recorded in the optical HEED 0P 918 INCENTEON In order to | oad
into the video gane device the optical disk with conpressed

The present invention relates to a method and an electronic device for decoding

compressed image data and an auxiliary recording device.

10 BACKGROUND OF THE INVENTION
A video game device is exemplified as an entertainment system. In the
entertainment system such as a video game device, an optical disk such as a CD-ROM
and a DVD-ROM, for example, is used as a recording medium in which a game
program is recorded. Video (image) information and audio (voice) information
15  constituting a game is recorded in such an optical disk. In general, a content of the
image information is significantly large. Thus, it is not practical to record the image
information in the optical disk as it is.
Generally, image data is coded and compressed for being recorded in the optical
disk therefore.
20 In order to load into the video game device the optical disk with compressed
image data recorded and to reproduce the image data recorded in the optical disk, it is
- necessary for a game device body to decode (expand) the compressed image data.
Conventio.nally, such a decoding unit is provided within the game device body as
hardware units. The decoding unit is also technically improved rapidly as well as
25  other technologies.
However, as described above, if the decoding unit is configured by hardware

units, it becomes harder to update/improve the decoding unit in accordance with to an



i mge data recorded and to reproduce the image data recorded in the optical
disk, itis necessary for a gane device body to decode (expand) the

conpressed | Conventionally, such a decodin
provi ded w tﬂa ftuﬁe garre devi ce body as har dwar e uni tgﬂirpﬁgoggocodl ng

unit is also technically inproved rapidly as well as 25 ot her
t echnol ogi es. However, as d scribed above, if the decoding
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decoding unit 1s configured by software means, its processing tine
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general ly. In the case of the video gane device, data to be
recorded i tb;ehasqmr%mmcueekmlbs corrpressed before the optical disk is
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such 10 a bi he ot her %and t'the conpressed
data must be &@S&Iﬂg‘@s ﬁ&%p@ﬂdgﬁhe dedite tdagufacturer or a game software manufacturer.
Thus, time required for compressing data to be recorded in the optical disk is not such
10  abig problem.

On the other hand, the compressed data must be decoded (expanded) from the
optical disk during the game is executed and enjoyed by a user. Then, the required
time for decoding (expanding) the compressed data becomes a critical matter and real

_ time processing is demanded.
15
SUMMARY OF THE INVENTION

Therefore, it is an object of the present invention to provide a method and an
electronic device for decoding new compressed data and an auxiliary recording device.

Further, it is an object of the present invention to provide a method and an

20 electronic device for decoding compressed data and an auxiliary recording device all
of which, in decoding compressed data recorded in a recording medium, can be
updated/improved in response to advances of decoding technologies and can realize its
real-time processing.

A method for decoding compressed image data according to a first aspect of the

25 present invention includes the steps of recording program data in advance, which can

perform partial decoding, on an optical disk where compressed image data is recorded,

in addition to the compressed image data, recording the program data, which can



optical disk during the gane is executed and enjoyed by a user. Then, the

required time for decodi ng (expanding) the conpressed data becones a
critical er @/& r eal time processing is denanded. 15 -

SUMVARY OF THEMRVENTI ON ' Therefore, it is an YOjEQM0RI0 { he
present invention to provide a nethod and an el ectroni c device for

decodi ng new conpressed data and an auxBliary recordi ng device.
Further, it is_an object of the present invention to provide a nethod and
an 20 el ecPsrfmche ptisledecedingda agmemory cfnelestranig exics rvdhen theoptical ar y
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steps of recording programdata in advance, which can perform parti al

decodi ng,5 oncompresped iomge dats kwhithehas beemgacedededrtiattpdry tHapmgram date ovhikdhd ,

in addition to the conpressed image data, -recording the program data, which
can is recorded in the memory of the electronic device and can perform partial degoding,
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first aspect, the step of recording the program data, which can perform partial decoding,
in the memory of the electronic device when the optical disk is loaded in the electronic
10 device may include the step of recording the program data in a memory card, which is
an auxiliary recording device removably installed in the electronic device.

Further, in the method for decoding the compreséed image data according to the
first aspect, the step of recording the program data, which can perform partial decoding, -
in the memory of the electronic device when the optical disk is loaded in the electronic

15  device may include the step of rec'ording fhc program data temporally in the memory
card, which is an auxiliary recording device removably installed in the electronic
device and reéording the program data having been recorded in the memory card in a
main memory within the electronic device then.

Further, in the method for decoding the compressed image data according to the

20  first aspect, the step of recording the program data, which can perform partial decoding,
in the memory of the electronic device when the optical disk is loaded in the electronic
device may include the step of recording the program data in a ROM, which is
provided in the electronic device and can be written at least once. The ROM, which
can be written at least once, is preferably a flash memory.

25 Further, in the method for decoding the compressed image data according to the
first aspect, the step of recording the program data, which can perform partial decoding,

in the memory of the electronic device when the optical disk is loaded in the electronic




disk is loaded in the el ectronic device, reading the conpressed i nage data

fromthe optical disk into the electronic device, using a decoding
means arrangwooneésin the - el ectroni c device to decodgct/f@oeeeapr €ssed
i mage data partially, and decoding the 5 conpressed i nage data, which
has been decoded partially, by the progrqn1data, whi ch I's recorded

in the nmenory of the electronic device and can perform partial decodi ng.
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device renovably 1nstalled in the electronic devi ce and recording
t he program dat a Ravhengntimemethetfor dedding thewempeessed/image data accarding to the nai n
menory within the el ectronic device then. Further, in the
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aspect, the setngeptaf)f rtescordi ng the program data, which can perform parti al
decodi ng, PRMERSYYBory of the el ectronic device when the optical
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can be witten at |east once, is preferably a flash nenory.
and the compressed image data is preferably a game device.
Further, in the method for decoding the compressed image data according to the

15  first aspect, the compressed image data may be compressed based on the MPEG
method, which is an international standard for motion picture compression. .:

Further, in the method for decoding the compressed image data according to the
first aspect, the program data, which is recorded in the optical disk in advance and can
perform partial decoding, may be movement compensation program data.

20 Further, in the method for decoding the compressed image data according to the
first aspect, the steps of reading the compressed image data from the optical disk to the
electronic device and using a decoding unit arranged within the electronic device to
decode the compressed image data partially may be performed by a VLC decoder, an
inverse-quantization means and an IDCT means provided in an image decoder within

25  the electronic device.

Further, in the method for decoding the compressed image data according to the

first aspect, the VLC decoder, the inverse-quantization unit and the IDCT meané may



25 Further, in the nethod for decoding the conpressed i nage data
according to the first aspect, the step of recording the program '
data, which can perform partial decoding, in the nenory of the

el ectronic B’é\ﬂ”&@”\’?\hen the optical disk is loaded in the iFCFPYWIZY -

4 device may include the step of recording the programdata in a
ROM which is provided in the el&ctronic device and can be witten
at | east once and then recording t he program data havi ng been
recorded i n hervenfROngd bythavtwarsameaps written at | east once, in the main
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when the optical disk is loaded in the electronic device. The electronic device reads

10  the compressed image data from the optical disk into the electronic device, uses the
image decoder to decode the compressed image data partially, and further decodes, by
the program data recorded in the memory in the electronic device, the compressed
image data having been decoded partially.

The electronic device according to the second aspect of the present invention

15  may further include a memory card, which is an auxiliary recording device installed
removably in the electronic device. The electronic device reads and record program
data, which is recorded in the optical disk and can perform partial decoding, into the
memory card, reads the compressed image data from the optical disk into the
electronic device, uses the image decoder to decode the compressed image data

20 partially, and further decodes by the program data recorded in the memory card the
compressed image data having been decoded partially.

The electronic device according to the second aspect of the present invention
further includes a memory card, which is an auxiliary recording device installed
removably in the electronic device. The electronic device reads and records

25  temporally program data, which is recorded in the optical disk and can perform partial
decoding, into the memory card and further reads and records the program data

recorded in the memory card into a main memory within the electronic device, reads



nmet hod, which is an international standard for motion picture conpression.
Further, in the nmethod for decoding the conpressed i mage data according to

t he fwosinmspect, the program data, which is recordegejfbobbgPPt i cal
di sk in advance and can perform partial decoding, nmay be novenent
conpensati on programdata. 20 Fusther, in the method for decoding
the conpressed i mage data according to the first aspect, the steps
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in addition 5 to the conpressed i nage data. The electronic Vi ce

i ncl udes at peéfsn partial degpding, into the ROM, which can be written at least once, reads the
compressed image data from the optical disk into the electronic device, use the image
10 decoder to decode the compressed image data partially, and further decodes, by the
program data recorded in the ROM, which can be written at least once, the compressed
image data having decoded partially.
The electronic device according to the second aspect of the present invention
may further include a ROM, which can be written at least once, and is equipped in the
15  electronic device, read and record program data, which is recorded in the optital disk
and can perform partial decoding, temporally into the ROM, which can be written at
least once, further read and record the program data recorded in the ROM, which can
be written at least once, into a main memory within the electronic device, read the
compressed image data from the optical disk into the electronic device, use the image
20  decoder to decode the compressed image data partially, and further decode, by the
program data recorded in the main memory ,the compressed image data having
decoded partially. The ROM, which can be written at least once, is preferably a flash
memory.
In the electronic device according to the second aspect of the present invention,
25  the optical disk may be a CD-ROM, a DVD-ROM or a DVD-VIDEO.
In the electronic device according to the second aspect of the present invention,

the electronic device is preferably an entertainment system.



decoder neans for reading the conpressed image data fromthe optical disk

into the el ectroni c device and decodi ng the conpressed i nage data
partially and a_nenory means for reading and recordj gy am dat a,
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electronic device and decoding the compressed image data partially may include a
VLC decoder means, an inverse-quantization means and an IDCT means.
In the electronic device according to the second aspect of the present invention,
15 the VLC decoder means, the inverse-quantization means and the IDCT means may be
configured by hardware.
An auxiliary recording device according to a third aspect of the present
invention is installed removably in a device constituting an entertainment system.
The auxiliary recording device reads temporally program data recorded in an optical
20 disk loaded in the entertainment system and writes the program data into a main
memory of the entertainment system. In this case, the program data having been
written in the main memory cooperates with units provided in the entertainment
system to perform a certain function on data read from the optical disk.
The auxiliary recording device according to the third aspect of the present
25  invention may read and record program data recorded in an optical disk loaded in the
entertainment system. In this case, the program data having been written in the

auxiliary recording device preferably cooperates with units provided in the



6 the conpressed image data fromthe optical disk into the
el ectronic device, uses the | mge decoder to decode the conpressed

i mge data pgplghdbdry. and further decodes, by sai d ppefiiryseb a
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software to allow future updates and improvements. Further, partial decoding unit

may be configured by hardware to achieve real-time processing.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an entire circuit block diagram of a video game device, which is a
15  typical example of an entertainment system; ST
FIG. 2 is a diagram describing the order of encoding I, B and P pictures based
on MPEG;
FIG. 3 is a diagram for describing I, B and P pictures constituting one(1) GOP
based on the MPEG method;
20 FIG. 4 is a diagram used to explain a coding (compressing) method based on
MPEG 2, which is a typical example of the image compression technology;
FIG. 5 is a diagram used to explain a expanding (decoding) method based on
MPEG 2, which is a typical example of the image compression technology;
FIG. 6 is a diagram for describing how program data for movement
25 compensation, which is a part of the decoding (expanding) process, is transferred;
FIG. 7 is a diagram for describing an image decoder for expanding (decoding)

compressed image described in FIG. 4 and the movement compensation program;



20 decoder to decode the conpressed i nage data partially, and further

decode, by the program data recorded in the main nenory ,the
conpressed i nage data having decoded partially. The ROM which can
be witten MOQREYE once, is preferably a flash me nRG T/ JP00/06120

In the electronic device according to the second aspect of the present

I nvention, 25 the optical disk may be @ CO-ROM a DVD-ROM or a DVD- VI DEQO.
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compensation program of the flow expanding (decoding) the compressed image; and
10 FIG. 12 is a practical decoding process subroutine of the flow for expanding

(decoding) the compressed image when the subroutine shown in FIG. 11 is performed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
A preferred embodiment of the present invention will be described in detail
15  with reference to accompanying drawings. Identical reference numerals are ised for
indicating identical elements in drawings, respectively, and repeated descriptions for
the same elements will be omitted here. -
[Entertainment System In general]
FIG. 1 is a block diagram for showing schematically an example of a circuit
20  configuration of a main portion of a typical video game device as an entertainment
system.
An entertainment system 1 broadly includes a control system 50 having a
central processing unit (CPU) 51 and its peripheral system, a graphic system 60 having
a graphic processing unit (GPU) 62 for drawing in a frame buffer 63, a sound system
25 70 having a sound processing unit (SPU) for generating music, sound effects and
others, an optical disk control portion 80 for controlling an optical disk 81 where an

~ application program is recorded, a communication control unit 90 for controlling
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having been witten ih the ~auxilrary re Vi ce pr% & y
cooper ates W (ROM)54 for Rfo?ii eskraris intfuding a so-called operating system for managing
8

entertai nment systemto performa certain function on data read
from t he opt ithamath mkmory 53, a graphic system 60, a sound system 70, and others. It should

10 be noted that the main memory 53 here can execute programs on its memory, and in
another embodiment described later, the control system 50 has a flash memory.

The CPU 51 executes an operating system stored in the ROM 54 to control the
entire video game device 1 and includes 128-bit reduced instruction set computer-CPU
(RISC-CPU), for example.

15 When the video game device 1 is powered on, the CPU 51 in the control system
50 executes the operating system stored in the ROM 54 to thereby control the graphic
system 60, the sound system 70, and so on. Further, when the operating system is
executed, the CPU 51 performs initialization of the entire video game device 1,
including checking operations. Then, the CPU 51 controls the optical disk control

20 portion 80 to execute application programs, such as a game, recorded in the optical
disk 81. By executing the program, such as a game, the CPU 51 controls the graphic
system 60, the sound system 70, and so on in order to control image display and
generation of sound effects, music, and so on in response to input of a user.

Also, the graphic system 60 includes a geometry transfer engine (GTE) 61 for

25  performing coordinates conversion and the like, the GPU 62 for drawing based on a

drawing instruction from the CPU 51, the frame buffer 63 for storing an image drawn

by the GPU 62, and an image decoder 64 for decoding compressed image data by



In the auxiliary recording device according to the third aspect of the

pr esent i invgntion, éhe data read fromthe optical disk may be °
conpressed i mage data, and the certain function is to
decode the YOM®¥e¥ed i mage data. 5 Further, in 5&§%§@@?+¥5r
recording device according to the third aspect of the pr esent

i nvention, the units provided in the entlertai nment system may be confi gured
by har dwar e. . According to the present invention, in
decodi ng cormeass oberthogarpb cenyersion such as diserste sasing wansforme @y Aesrbpd ek a (opti cal

di sk), partial degodi be confiqured b 10 . software t J ow future
upd?ft es agd i mrg‘gﬁrfé—ﬁgé{agﬁr?w ,elpg?etr%ﬂn §'§§ if%rge’ﬁer‘{“ll ‘g8 pcfurgirlrégyé‘\fbe
configured b r | -t r ' ;

R £F DESCR BHIARY L iple? R & o drblRsch, I Sllfrtor, s bighpecdy
bl ock di agr aggoRfinale \tb\REsiGHE MRhO SotrdeCealotilitioh, bfd dompiaticnyf & ahatixatp e of an
entertai nment system FIG 2 is a diagram describing the order
of encodifg vectoBbased of apbmputingyeqrastebm the abogrdesg2ited CPU 51. Thus,inthiy G 3 is

a diagramfor describing I, B and P_pictures constituting . one(l) GOP
based on t hevideEBmeedenisa 1, loads on the CPUS] @re sdpeedng PERgRSSt d%‘é‘&‘(i’?%hi&&'pl ain a
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, _ _ ge conpressi on technol ogy;
FIG 6 is a @hwigamthetiof 86aMhdTRY 310WANOL destritet datbip thenGRE 62 tutputs
10 from its video output image data, which is decoded in the image decoder 64
functioning as an image decoding unit and further decoded by an MPEG decode
program transferred to the main memory 53.
The above-described frame buffer 63 has a dual port RAM and can
simultaneously perform drawing by the GPU 62 or data transfer from the main
15 memory 53 and reading of data for display. The frame buffer 63 has capacity of
several M bites, for example, and data stored therein is dealt as data of matrix.
configured by 1024 pixels in width by 512 pixels‘in length in which a pixel data has 16
bits. The frame buffer 63 is also provided with a display region whose data is to be
output as a video output as well as a color look up table (CLUT) region, which stores a
20 CLUT to be referred when the GPU 62 draws a polygon and the like, and a texture
region which stores a texture to be coordinate-converted during drawing and inserted
in the polygon and the like drawn by the GPU 62. These CLUT and texture regions
are changed dynamically based on a change in the display region.
The GPU 62 can perform flat-shading as well as Gouraud shading for
25  determining a color within the polygon by complementing it from a color at the top of

the polygon, and texture mapping for pasting to the polygon a texture stored in the

texture region.

i



25 conpensation, which is a part of the decodi ng (expandi ng) process, is

'Ejra'nsferr'ed; FIG 7 is a diagram for describing an inage
ecoder for |.hg (decodi ng) conpressed i mage desgLl L FIG 4
and the mve‘ﬁéﬁ?%ggprpensatioh progr am ¥8odudh
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are used for ™
waveform image data and the like are recorded by the SPU 71, and a speaker 73 for

outputting music, sound effects and the like generated by the SPU 71.

10 The SPU 71 includes an adaptive differential PCM (ADPCM) decoding
function for reproducing audio data subjected to ADPCM on 16-bit audio data as a 4-
bit differential signal, for example, a reproducing function for reproducing waveform
data stored in the sound buffer 72 in order to generate sound effects and the like and a
modulating function for modulating and reproducing the waveform data stored in the

15  sound buffer 72. .

Having those functions enables the sound system 70 to be used as a so-called
sampling sound source for generating music, sound effects, and the like based on the
waveform recorded in the sound buffer 72 through the instruction from the CPU 51.

The optical disk control unit 80 includes a disk drive for driving the optical disk

20 81 used for reproducing a program, data and the like recorded in the optical disk 81, a
decoder 82 for decoding the program, the data and the like recorded with an error
correction code (ECC), for example, and a buffer 83 for storing data from the optical
disk 81 temporally to allow high-speed data readout from the optical disk 81. A sub-
CPU 84 is connected to the decoder 82.

25 Audio data recorded in the optical disk 81 to be read out in the optical disk 81
includes ADPCM data as well as so-called PCM data generated by analog-digital

converting an audio signal.



I ndicating identical elenents in draw ngs, respectively, and repeated
descriptions for the sanme elenents will be omtted here. -

[ Entertai nment System I n general] FIG | is a block diagram
for show ngVOER&tically an exanple of a circuit 20 cAFEWSE2%n of a
main portion of a typical video ganme device as an entertai nnent

system An entertainnent syBtem 1 broadly includes a control

system 50 having a central processing unit (CPU) 51 and its
peri pheral systedys ADJCNpivatn, Apdioe datOwhere i difference of d6¢hitdiditel plamcisssi ng

it (GPU) 62 f i in ; buf f 3, d t 25 70
havi ng = SoukeBPBaE Ath b5 drgseln e aebes i Bt oct s
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10 | nput/output of data froma nenory card 10 for storing a signal
froma cdntrol | eAs FCM adata, audio dudfi edeorled € r16HHIP digitalndAd R dedolled iritHel ON and
settings for the game, and a bus (BUS) to whi ch each of the
above- descr idseeflepd? toibgysed to dgvmithe speaker 73. "~ Elenents for

constructing eacg of the. blocks 50, 60, 79, 80 and 90 . wi Il be 5
descri bed. The c&AMMgRicayan eqptreh upif 30, peludesa, coppunisation controllere91l;fordeyi ce
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access (DWVA) transters,
controller 91 is equipped with a controller connection unit 9 to which the controller 20

10 for inputting an instruction from a wuser is connected and memory card inserted
portions 8A and 8B to which the memory card (auxiliary storage device) 10 and/or a

portable electronic equipment 100 for storing setting data and the like of a game

described later is connected. - -
The controller 20 connected to the controller connection unit 9 has 16

15  instruction keys, for example, for inputting instructions from the user and sends a -
status of the instruction keys to the communication controller 91 about 60 times per
second through simultanecous communication based on an instruction from the
communication controller 91. Then, the communication controller 91 sends the
instruction key status of the controller 20 to the CPU 51.

20 Thus, the instruction from the user is input to the CPU 51, which performs
processing by following the instruction from the user based on the game program and
the like being executed.

Here, large contents of image data must be transferred rapidly displaying an
image or drawing among the main memory 53, the GPU 62, the image decoder 64, the

25  decoder 82 and the like during reading out a program. Then, in the video game '
device 1, a so-called DMA transfer can be performed by which data is transferred

directly among the main memory 53, the GPU 62, the image decoder 64, the decoder




mai N menory 53 having a random access menory (RAM and a read only nenory
(ROM 54 for storing prograns including a so-called operating system for

managi ng wo orkdg3 mai n nenory 53, a graphic system 60, a seMidosss €M 70,
and others. It should 10 be noted that the main nenory 53 here can

execute progranms on its nenory, and in 14 anot her enbodi ment descri bed
| ater, the control system 50 has a flash nenory. The CPU 51

executes an e ' S ored.in.the 4 to.contral th .
entire vi deo%%ae{rrr’g%dée@fec&eétfii:a!ﬁ%{)?vr?c ﬁl%fgge %og?%tgﬁ BERbETeL dRues &‘H&ﬁ%ﬁmget
conput er- CPU 53 Thus, (62d9enCRUCPU 9f c&%aPY Qata trhisfer can be red MBI ahd fiigh! deO
game device 1 is powered on, the CPU 51 in the control system 50
execut es t he spgdrdata trugsfoy/chdadtiieedd in the ROM 54 to thereby control the

gr aphic system 60, the sound system 70, and so on. Further, when the
oper ati ng syst em Further, when segtingudagai and the 1R »fShe geme deing éxetuted hiuatabé on of

the entire video, ga ice, 1, i ncl udi ng checki ng operations. Then,

the CPU 5 céﬂF?%?@nE%@%gﬁF‘Fdéé’ImdPé’R StosttP de comgmunigatipp i%?f“ﬂtl?f Pb whide gft ek

application e SAICH . as ne ecorded i he opti.ca S
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gon!torol [ magem%i spl gl? %ﬁeéte %nﬁﬂ glgr??regtm g’?“souﬁ% téﬁ]cegt gl,% nggl(%l?o and so
on in respons«itt o fineier a04 nemosetard). The memory cardl 190or théPoBsHP Blebirdnyst em 60
includes a geonetry transfer engine (GIE) 61 for 25 performng )

coor di nat es clgnigerl8p dunctieas tap an| suxiiary mnmun&@nﬁﬂ(amlmw ?geﬂmyedtymn) a
drawi ng instruction fromthe U 51, the frane buffer 63 for storing an

i mage gral\%n aitached th e‘l%’%,"m&%ﬁdya‘ﬁmw?é’ e decoder 64 for decoding
conpressed i mage ﬂglre,a

alyotective circuit for preventing electronic destruction is built in the
communication controller 91. The memory card 10 or the portable electronic device
100 is separated from the BUS and can be attached and removed when the game
device body is powered on. Therefore, if there is not enough storage capacity
15 available in the memory card 10 or the portable electronic device 100 described above,
for example, a new memory card 10 or the like can be inserted without shutting down
the power supply of the device body. Thus, the new memory card 10 or the like can
be inserted without losing game data needing backup, and needed data can be written
into the new memory card 10 or the like. Similarly, as described later, when the
20  memory card 10 is used for other purposes, it can be replaced easily.
A parallel I/O interface (PIO) 96, and a serial /O interface (SIO) 97 are
interfaces for connecting the memory card 10 and/or the portable electronic device 100
described above to the video game device 1.
The present invention relates to a technology for decoding (expanding)
25  compressed image data recorded in the optical disk 81 by making good use of software

means and hardware means.



11 means of orthogonal conversion such as discrete cosine transform

as described | ater. The GIE 61 has a parallel operation system
for executing a plurality of operation in parallel ,ons as a
co- pr ocesso‘V‘,goW‘f‘?}:”h can perform at high speed, coo?’%?ﬁ%#’e%{zlo |
conversion, light source calculation, and conputation of a matrix or a 5
vector based on a conputing request frdfthe above-described CPU 51. Thus,
in this video gane device 1, |oads on the CPU 51 are reduced and
processi ng ilesgscGempression Technologyd need coor di nate conputation can be

per f or med. The U 62 draws, a I n, for ex le, .Jfor the
frame buffer 64 HifsBEFSYH 13ven9§n rg(’.l'i';%l\k? r?g“’lc’i’fg‘i??%g T PrSm: %a%i?ﬁaél Al so
as descri be er G\ : b JaSdafd ymage
data, whi chq}dssa%ec'ghcftéﬁﬁfeh t gg?%z ggg‘é}gﬁes%%ﬁ%hée d%{%g??i%;kiieﬁgﬁbaeg an

i mge decodipRefiyist fo@@é&yhﬂdér&iﬁfdir%%@ﬂﬁ%saﬁ isenfié?EG decode program
transferred to the main nenory 53. The above-described frane

buf f er 63 has a Theaintgroational/dindandsl forathe image datia rrainpressieru teichngbegyf aven dr awi ng

by the GPU 62 or data transfer fromthe main, 15 npenmpry 53 and readi ng of
data for di dpereknownias prapapsd suel asdi. 265 cording mgthad the Jogyt Photographip Geding

et SiPRopr DR 1 T e SR e
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col or | ook Wanda8!fer aflabBumil@ie afiedintlinidinly) e MREG 2 in consideration with
10  applications to communication and broadcasting media. Here, the MPEG 2 will be
described briefly as an example for the image data compression technology that is
practical at the moment.

An information content of an image, in particular, of a moving image is

significantly large, and it is not practical to be accumulated as it is or used for
15 communication.  Since digital image information has values for Iuminance
(brightness) and chromaticity (color information), they are compressed separately.

The information compression method uses, in combination, information
compressions using intra-screen (spatial) correlation, inter screen (time-serial)
correlation, and a discrete code frequency when coding based on those method (hybrid

20  coding).

The information compression using the intra screen (spatial) correlation uses a
characteristic that values of adjacent pixels are close to each other (i.e. high
correlation), in brief. Here, an image having a rough pattern and varying slowly is
considered as being low in its spatial frequency while one having a fine pattern and

25  varying rapidly as checkers is considered as being high in its spatial frequency.

When one image is converted for a certain square region, it can break down

step-wise images starting from an average image within the region (the whole region is



20  CLUT to be referred when the GPU 62 draws a polygon and the like, and a

texture regi on which stores a texture to be coordi nate-converted
duri ng dr aw we oaAaehis nsert ed in the polygon and the |ikerdsanepy the
GPU 62. These CLUT and texture regions are changed dynamcally based

on a change in the display region. The GPU 62 can perform
flat-shading as well as Gouraud shadi ng for 25 determ ning a col or

wi thin the po . ting. it froma calor. at the,t of, . t he
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12 e Ars1 y?l I b(sa (rzlees corv‘imb%Iztlml1 g)tn elfg cone,: ?heogfﬁ%gcgn‘éeé%lg%eﬁndéﬂ,gheﬁnder
the control ofindnbes i€flled higherFequiyt | Aldayurslaange s iepReatddobyorlagping i | |
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themin the nimage ¢y dogn from the low frequefite sectipnsothiverage imagg tal dieahigh

stored indg he_frane buffer 65; t hrough the GPU 62 5 and can be used as a
backgr ound® of TEAYERGYSERHONS MAABy t he above- descri bed GPU 62.
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sections because large pixel values (for example, luminance) concentrate to the low

10 frequency sections after conversion while pixel values before conversion have been
distributed randomly.

In order to remove the higher frequency sections, quantization is performed.
The quantization is defined as to divide a pixel value by a given value (divisor) and
round off a remainder.

15 The coding process based on the intra-screen (spatial) correlation includes (1)
dividing one image into 8x8 pixel blocks, for example, (2) converting (DCT operation)
each of the pixel blocks (conversion), and (3) dividing each of coefficients, which has
been converted by a given divider, (quantization step), and rounding off a remainder,
(quantization).

20 The decoding process includes (4) separating into each kinds of data in a
variable length code (VLC) decoder, (5) multiplying the quantization step with each of
the coefficients for every pixel block (inverse-quantization), and (6) performing
inverse-conversion (IDCT operation) for every pixel block, (inverse-conversion).

Next, the information compression using the inter-screen (time-serial)

25  correlation uses a characteristic that consecutive moving pictures are closely similar to

each other. That is, information is compressed by storing a previous picture and

representing a current picture based on a difference value from the previous screen.



function for reproducing audi o data subjected to ADPCM on 16-bit audi o data

as a 4- bit differential signal, for exanple, a reproducing function
for reproducinﬂﬁyaveforn1 data stored in the sound buyffer 72 in order
to gener at YQBHA3ef fects and the like and a nndulafFﬁﬂPm“%EWibn f or
nodul ati ng and reproduci ng the waveform data stored in the 15 sound

buffer 72. Havi ng t hose fd#cti ons enabl es the sound system 70
to be used as a so-called sanpl i ng sound source faor generating nusic,

soung gf ; fectVél;lena'tha prewioysi pigtutsaiscesednatipg is changgdifer SEFRIR q0BioBef the t he
soun uffer 72 through the instruction f.ro he CPU 51. . Th
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exanpl e, and a buffer 83 for storing data fromthe optical di sk 81
t enpor al Isy tfed @ldireprodriceitiip el ldidroversad oarhpensasiont)he optical disk 81. A
sub- CPU 84 is connected to the decoder_82. 25 Audi o data

recorded in the By ilefarmatiosk cempressiase usivgdaodisciets cAde dfauensy dsesk agl
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DCT coefficients or the movement vector values while long code length is allocated to

10 a low frequency value in order to reduce an average information amount. This is -
called variable Jength coding (each code has different length) or entropy coding (using
a code frequency).

Reproducing data from a storage media such as an optical disk requires trick -

modes including fast-forward, reverse, and play/reversed play from some midpoint.

15 In order to obtain the trick mode_s? a group of pictures (GOP) structure is adopted,
which is a collection of pictures as shown in FIG.3. According to MPEG 2, since
coded image data is originated to previous and subsequent image data, data of only one
picture cannot be complete information by itself. Thus, random access is possible to
a GOP as a unit collecting data of several screens. That is, a sequence header is

20 prepared for each GOP as an entry point at each place so that random access can be
achieved.

Predictive methods to be performed include a forward prediction using a past-
reproduced image and a bi-directional prediction using a forward-predicted image and
future reproduced image. As shown in FIGS. 2A and 2B, in order to achieve the bi-

25  directional prediction, three types of I, P and B pictures are specified to images,
respectively.

As shown in FIG. 2A, the I picture is an Intra-coded image (intra-frame coded

LHE



represented and recorded in 4-bit is decoded in the decoder 82. Then, the

data is supplied to the above-descri bed SPU 71 and di gital -anal og
converted i RE2ead 71 toO be used to drive the speak&fposndikén-

5 Asn%g\fdat a, audio data recorded as 16-bit digital data is decoded
in the decoder 82 to be used to drjve the speaker 73.

Conmruni cation control unit 90 includes al&omunication controller 91 for
controlling co nication with the CPU 51 thr h.the. BUS. Th

conmuni cat i on™Mage) %ﬁto‘ﬁ’tq%lllpé‘im’ﬁfs Ps“’f@&%ﬁﬁ%&ﬁy‘&ﬁ‘ RN aﬁ'tof’(ﬂ“ﬁ@?’_‘%ﬁtﬁ‘?ﬁect i on
unit 9 to V\,hl‘g G{erimel'fgm edithon.I gg léa@pbﬂetl';ﬂ&uéns !réb%iré&'%thf?ﬂhérom a

user is connec{&éog@gﬁggnenory card 1 nser portions 8A and 8B to

whi ch the mengoy fodirshdodtidddessar Thereforel 8l SRviotAdcklGpandfhdd e I picture is
portabl e el ectronic equi pnent 100 for storing setting data and the |ike of
a gane "Inte:s black €nltrb-ditame coding)onnect ed. The controller 20
connected to the controller connection unit 9 has 16 15 instruction keys,
for exanpl®, for Thelt pichee ina Predictiverreded bpageHe fosward anter-Sune predictive
status of the instructi key %o.the.com‘runid@atian controller 2‘1 atgout 60
Limes por  coded imagghy AT 5UIBR P SHSHIF S SIS LAY MALIATIE P BFFASROR FopbE

I nstruction f r(gam' ' ro .

comuni cat i onfgl{)%l%’{rlg’fr?'er(}eélfragg’n S %%g)tck %“9%‘?‘@’% gcpt“%grr? lggg&s?%ggnsuaof t he
controller 20gife t(fira@Rhed dodingdOand inter-frahit Block NEorwasik irdériframie pEcdibivhe user

I's input to the U 51, which perforns processing by follow ng the
I nstruction fscen)he user based on the ganme program and the like
bei ng execut ed. Here, |large contents of inmage data nust be

transferr &8 rapi didp HpeplimygBnthed picture is a screen created based on the bi-directional

predicted-coded picture and generally includes macro block types of intra-frame
predictive coding, forward inter-frame predictive coding, inverse inter-frame
predictive coding (predicted from the future one) and interpolate inter-frame predictive
coding based on both previous and subsequent ones.

15 The I picture is for keeping the GOP independent while the P and B pictures
may include the intra-coding in small blocks of parts within a picture. The I picture
is a picture where a whole picture is intra-coded. The I and P pictures are coded in a
same order as the one for an original image, as shown in FIG. 2A. However, as
shown in FIG. 2B, I and P pictures are processed, and then reproduced I and P pictures

20  are used to code B pictures inserted between them later.

FIG. 3 show an order of picture types within the GOP for each picture having
been coded as such. Here, the number of pictures within the GOP is N=15, which
includes one I picture, three P pictures having been coded subsequently (P picture
screens #2 to 4 in FIG. 2A) and B pictures having been coded from those I and P

25  pictures (B and P picture screens from #2 in FIG. 2B).
(Coding Method)

FIG. 4 is a diagram showing MPEG 2 coding device schematically in terms of



| mage or drawi ng anong the main nmenory 53, the GPU 62, the image decoder
64, the 25 decoder 82 and the |like during reading out a program Then,

in the vid device 1, a so-called DVA transfer e:perforned
by which dggé I'S fransferred directly anong the wm|$¢ﬁ§%& 1 , the
GPU 62, the image decoder 64, the decoder

14 82 and the |ike described abofe under the control of the

peri pher al ﬂ_@{ ce co trol _unit 52. Thus, |oads on the CPU 51 caused
by data tra arg anl eché‘&u%’éfe has p Hisbtﬁt-e cosine transfogn (DD ity s feer can

be achi eved. when settin ta and the |like of the
gane bei ng e%?%%tlﬁaé%}l?ﬂit ]t06t?gdam§vm§?n6?(g?f’enf lgn&ﬁ’% | sends data to be stored

to the comuni cat] 4B SEPLAPIOL € % divided in/8ld Bicef H6i43RA vhs.om the
n erte t of the nmenory

CPU 51 into the nenory card Ol Into a slo

card i nsert alimgsidnaldiscBAe Odsing Brafsforirhie pgriirined bR e&hef tHe®licks.devi ce 100 (al so
with a function as a nenory card). The nenory card 10 or the portable

el ectronisc In theqiandizatbd devine 1 06 PE @irectruaent) andA§ (stematipg cedingm
(auxiliary menory devjce 10 . attached to the video game device body
renovabl y. components of DCifigogffi %?nﬁrqs‘fw through the PLT wmy%mwngze

el ectronic destruction js built cation contr IIer 91.
The nenory CRgerErt?” Adont apinged HET epsffirigne dheronce lue g epded

separ at ed f raRH{es BHC QRflickal R 1ﬁhlte§ﬁt& retidud BIBQVAS pEa;ivE REILO FE
device body is powered on. Therefore, if ere i s not énough storage

capacity the DC component while the AC component is coded after re-aligned by zigzag
10 scanning or the like within the block.

The movement compensation unit 107 performs the movement compensation
depending on image types. That is, in a moving image, significant correlation
between adjacent frames is used for predictive coding (to represent a signal value of a
certain pixel by a difference from a signal value of an image in another past or future

15 time).  Practically, a spatial shift _(the movement vector described above) is detected

such that values are the closest between a frame to be coded and a reference frame

. having been coded already. Then, a difference (predictive error) from the frame to be

coded is coded by using as a predictive value a block at a position displaced by an

amount equal to the above-described movement vector in the reference frame. In the

20 movement compensation unit 107 shown as an example, inverse quantization, IDCT,

and predictive memories 1 and 2 are used to perform compression based on inter-

screen correlation.

(Decoding Method)

FIG. § is a diagram used to explain an overview of a MPEG 2 decoding device

25 interms of hardware. The decoding device includes a VLC decoder 101, an inverse

quantization unit 102, an Inverse DCT (IDCT) unit 103 and a movement compensation

unit 104.




15 available in the nmenory card 10 or the portable electronic device 100

descri bed above, for exanple, a new nenory card 10 or the |ike can
be |nsertedvo@h51;}gﬂg shutting down the power supply QET;Jpﬁ),d;@(,l ce
body. Thus e new nmenory card 10 or the like can. be I nserted

wi t hout | osing gane data needi ng backupaoand needed data can be witten
into the new nenory card 10 or the Ii ke Simlarly, as descri bed | ater,
when the 20 ry card 10 is used f ur, es, .it, gan .,be

repl aced easily. ictions op eac?x Rubgfnée] revFrsF /ttgx(feiwpg th td}f é}g, abé)Ha- a
serial 1/0i : I 7 are I nterfaces for connecting the
menory card %5%% &d(n?r@lf)%rtabl e electronic device 100 descri bed

above to the vi dephJWDE ddevdief 01lseparates input compres$QEInfAEE 84R inth BN HOBE
relates to a technol ogy for decodi ng (expanding) 25 conpressed i mage

data recordedatan the optical disk 81 by making good use of software

means and har dwar e neans. o . .
15 5[ 1 mage Bamppesis-ountiastipn ormyy 02 performs reverseipgocgssinge R ithfent i on

| at t t echnol f | dat I | v.
Therofore, + AETRRRTORESy RS, (Bt J40T A g Bfam; PR BB HeY . PP
briefly first, (t,iﬂ iefrfd Safn lﬁg%@fafror :&hﬁg?rgfzesgig O fraft iyi Yl‘ﬁ:n ﬁaﬂﬁ tion Ste

The |nternat|ona stan nmage data conpre SI o] nol od’y have
been known Okyifhle@Bto&REicknt for 8ferypixeblockodi ng net hod, the J0| nt Phot ogr aphi c
Codi ng
The Inverse DCT (IDCT) unit performs reverse processing of the DCT
10 processing (105 in FIG. 4), that is, performs inverse conversion (inverse DCT

operation) on every pixel block.

[Decoding Image Data of Entertainment System]
Compressed image information is recorded in the optical disk 81 in
15 entertainment systems such as a video game device. In this embodiment, the
compressed image information is decoded efficiently by combining software units and
hardware units.
(Movement Compensation Program Data Flow)
The optical disk 81 is used as a recording medium where application programs
20 such as a game program are recorded. Image data compressed by using an image
compression technology (highly efficient encoding technology) such as MPEG is
recorded in the optical disk 81.
The compressed image data in the optical disk 81 loaded into the game device
body is decoded by a decoding method as shown in FIG. 5. As described above, the
25 decoding method includes broadly a VLC decoding process, an inverse quantization
process, an inverse DCT (IDCT) process and a movement compensation process.

Here, the movement compensation process tends to advance more rapidly in its



experts Goup (JPEG known as a color still inmage conpression standard, the
Movi ng Picture Experts Goup 1 (MPEG 1) known as a col or noving i mage
conpr essi on standard for an accumul ati ng medi um nmainly, and MPEG 2 in
consi derati MO o203 10 applications to communicati on and PEHERISEE2G ng
media. Here, the MPEG 2 wi || be described briefly as an exanple for

t he i mage data conpression technol ogy tat is practical at the

nonent . An information content of an inage, in particular, of

a novi ng i Me@ehrdofogy as compPared iwith GR invtrsd-Quisdifization Process ndnke IPCRpiocessl to be
accunul ated as it 1s or used for 15 comunication. Since digital inmage
i nf or mati on Tixsefom| iteis nbbsuitable thainthe movement( ¢pmipghsatien procasscis chnfagweed ci ty

(color information), they are conpressed separ.at ele%; . The
i nf or mati on emyyy dwdvese paith eqrippsddn the, spmendeYiss PedY oF i GreRwed oply by

(11 mo-sor i an pitware i lepes Gio Bpa R & Tl WS L REUEL AR ore R B BRER coni ng
based on 4 hot%am'g?otgy Esdcoﬁhgtm:& fy sifvare Gl \Qﬁi):l; can be improved easily.N eTHeRfg1E, AL | ON

conpr essi on usi ng e Intra screen (spatial) correlation uses a
char act eri st inGhis Ratboiader Shedino féthed€ esthpdbatidh prégrem canasie ré@rd2adh patibler (i . e.
hi gh correlation), in brief. Here, an inmage having a rough pattern
and varyi ng spacadfithd eptical disk &dnerdtetocaghiave the moyeme/compénsatiaymaedess by
frequency while one having a fine pattern and 25 . varying rapidly as
checkers i s ®emspHwid@reddittei ng high in its spatial frequency.
When one i nmage ilg(?o vert.ed for cer aihn sguare regdi o

L .aﬁ:] OW 0

step-w se i nages Fidhyg# e toae\’fgrale{lge | nﬁéneov\?\nm icnpr{pﬁlléstatri(gngﬁrggg ?Eedown
whol e regj Or'dd.tasconﬁ{,_v,ured by software units is transferred into the video game device body.
As shown in FIG. 6, a movement compensation program 81p is recorded in a
part of recording space of the optical disk 81 purchased by a user.
In a first stage, the movement compensation program data 81p recorded in the
optical disk 81 is transferred to the memory card 10 under the control of the CPU 51 in
15 the entertainment system and is recorded as a movement compensation program data
81p'. |
In a second stage, the movement compensation program data 81p' recorded in
the memory card 10 is transferred to the main memory 53 under the control of the
CPU 51 and is recorded as a movement compensation program data 81p".
20 When the compressed image data recorded in the optical disk 81 is decoded, the
movement compensation program data 81p" is used for decoding the compressed
image data recorded in the optical disk 81 under the control of the CPU 51.
Here, only the movement compensation process is programmed in software.
Further, it may be possible to program and record all of the inverse-quantization
25 process, the inverse DCT process and the movement compensation process in the

optical disk 81. Generally, software processing requires longer time as compared

with hardware processing.



16 uniformand its frequency is low) to inages representing fineness

gradual |y (to higher frequency). This breakdown operation is called
or t hogonal iﬁf‘(‘ﬁ?{oﬁson’ and hi gher fineness is call eq,é:p”gp(%mo
frequency. nat'ural inmage is represented by overl apping I mages

broken down fromthe | ow frequency sections (average inmage) to the high

5 frequency sections in order. 22 Wil e there are various
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the low 10 fLRAHROLC Yind 8&hidSn ahd BpticaPANR! 1 Q:hWhai 8n RibdREd Yve@enddef or e
conver si on have been di stributed randomy. In order to

renove the highgansdtiontethnslygysan be edsily piyuidied inzoganteprogram evithar iewctitle. The
quanti zation is defined as to divide a pixel value by a given val ue

(di vi sor)Sand On ther agherchand thedikecnradensesare capigured by hardwre ugidvithinpr ocess
based on the intra-screen (spatialé*correlation i ncl udes (1)
di vi di ng onethegape dpyiesbagy suaky that ftastsr deqeding spred c3mbRyichieved) converting (DCT

P11 o JATRS Y ebhert B RSN To ARy SR 0
(quanti zati of.afiéidy haBHark QMRS (VOC AfodRr | GIMBAREIR quantization pddb@niniZakl on) .
inverse DCT process unit) of the entertainment system and by storing program data for
10 the movement compensation process in partial space of the optical disk 81. Then, as
described with reference to FIG. 6, the movement compensation program data is read
into the memory card 10 within the game device body and further read into the main
memory 53 to be used for the movement compensation process.
Here, it may be possible that the movement compensation program data in the
15 optical disk 81 is transferred to and written into the main memory 53 directly without
being written in the memory card 10 temporally. The memory card 10 installed
removably to the entertainment system body is a recording medium where data can be
recorded and deleted and game data can be recorded (saved) and read out (loaded),
originally. That is, the memory card 10 is used for successively updating and
20 recording data in the middle of a game. Thus, a vacant area in the memory card 10
can be used freely as memory which can be recorded and deleted. Further, today, the
memory card 10 is available in markets in significantly low price, and users can
prepare several.
On the other hand, various data is intensely recorded in the main memory 53
25  when game is activated, and the memory space becomes insufficient. Therefore, the
movement compensation program data recorded in the optical disk 81 is transferred

and recorded temporally in the memory card 10 and transferred and recorded into the



20 The decodi ng process includes (4) separating into each kinds of
data in a vari able |l ength code (VLC) decoder, (5) multiplying the
guanti zati qQn ?)'}tlgoglwi th each of the coefficients for %%%/ﬁlﬁel bl ock

(i nver se-qu‘gﬂ 3 on), and (6) performng i nver se- Eonveraron (1ocr

operation) for every pixel block, (inverse-conversion). Next ,
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certai n por tagpan 59fredd3Could [tEY ndMément comp&BhativdnprlografDisal 81p wecdddeint the certain
portion of the current picture, a sanme pattern in . the previous

pi cture i5s fooammoly aacl &0 niineetisetr exaenigrthe (mayeiment casenessafiopfpredees pishewton i s

5 fed and reproduced (this is called "novengnt co nsation").

The infor rratttaéﬁe%@ﬁﬁb%%l"@ﬂe%§P‘i‘?§e‘%§atmn§g?%'?‘é‘r%5’df§c?’gg‘gl?eﬁﬁf‘ iy, cayd
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movenent vedfdp the MAnMEWONDS- o the |ike. A short code length is

al l ocated tcengmn%mI{i{s?quency val ue of the . DCT coefficients or the

novenent vector values while long code length is allocated to 10 a |l ow
frequency val ue FIG.OT teid diagrant shodéng decading agéts ifof o compiessed dmagenof theEhi s i s

10 entertainment system according to this embodiment. The image decoder 64 provided
in the entertainment system includes the VLC decoder 101, the inverse-quantization
unit 102 and the IDCT unit 103. They are preferably configured by hardware, but not
limited to. On the other hand, the movement compensation program is recorded in
the main memory 53 or the memory card 10, as described with reference to FIG. 6.

15 The compressed image data recorded in the optical disk 81 is separated into

~ each kind of data by the VLC decoder 101 within the image decoder 64.
Further, quantized DCT coefficients in there are inverse-quantized by the
inverse-quantization unit 102 and inverse DCT converted by the IDCT unit 103,
Then, they are processed depending on image types (I picture, P picture, B

20 picture) by the movement compensation program data 81p" transferred to the main
memory 53 to obtain decoded images. However, if the movement compensation
program is not transferred to the main memory 53 and still stored in the memory card
10, it is used for the movement compensation process. In another embodiment
described later, if the movement compensation program is not transferred to the main

25 memory 53 and stored in the flash memory 55, it is used for the movement
compensation process.

The decoded images are output as video outputs through the GPU 62 and
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a screen coded fromit
i nformati on FARINGERGRE80nemory card 10 or flash memory 55).

10  [Entertainment System Processing Flow]
Next, a typical example of, but not limiting to, the above-described decoding
processing will be described with reference to its flowchart.
(Main routine)
FIG. 8 shows a main routine in a decoding process flow chart, and shows
15 clearly a procedure for specifying a type of a recording medium where game software
is recorded. The entertainment system of this embodiment can play a compact disc-
digital audio (CD-DA), a CD-ROM for PLAY STATION™, a CD-ROM for Play
Station 2 (an entertainment system under new development), a DVD-ROM for the
Play Station 2, a DVD-VIDEO for the Play Station 2, etc, presently. Of course, the
20 present invention is not limited to them.
In a step S01 shown, disk information is read out from an optical disk loaded in
a disk drive.
In a step S02, it is determined whether the optical disk is a CD-DA or not. If
the optical disk is a CD-DA, the procedure goes to a CD-DA playback routine in a step
25 S03. Since a CD-DA carries only andio information, it does not relate to reproducing
a compressed image described in this embodiment in principle.

If the optical disk is not a CD-DA, the procedure goes to a step S04, and it is



W thout using the interfranme prediction. At |east one | picture is required
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and i nt er - f rdateemintd whethérdt WarCD ROM fvithaame foictle PLAYESTATION reédr@@y. 10
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i's a pictur @lapSestiona redodded opin6t. UTEthé Sptical disk i @IROM forlthePidy Brafib£3 Ur €s are
coded in a same order as the one for an original image, as shown in
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picture the procedure goes to a Play Station 2 DVD-ROM game routine in a step S09.
If the optical disk is not a DVD-ROM for the Play Station 2, the procedure goes
to a step S10, and it is determined whether it is a DVD-VIDEO with general video
information such as a movie recorded or not. If the optical disk is a DVD-VIDEO,
15  the procedure goes to DVD-VIDEOQ playback routine in a step S11.
If the optical disk is not a DVD-VIDEO, an error message such as "This -
entertainment system can not play this optical disk” is displayed in the display device
in a step S02. Here, the recording medium with the compressed image recorded may
be any one of four kinds including CD-ROM for PLAY STATION, CD-ROM for Play
20  Station 2, DVD-ROM for Play Station 2 and DVD-VIDEO, but excluding a CD-DA.
Therefore, compressed images are reproduced as described next in four reproducing
processed including the PLAY STATION game routine (S05), the Play Station 2 CD-
ROM game routine (S07), the Play Station 2 DVD-ROM routine (S09) and the DVD-
VIDEO playback routine (S11).
25  (Writing-To-Memory-Card Routine)
FIG. 9 shows a flowchart for describing a procedure for transferring and writing

the movement compensation program recorded in the optical disk 81 to the memory




screens #2 to 4 in FIG 2A) and B pictures having been coded fromthose |
and P 25 pictures (B and P picture screens from#2 in FIG 2B).

(Codi ng Met hed)o120913 FIG 4 is a diagram show ng MPEG. ZodofEizf9
device schematically in terns of _
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time). Practically, a spatial shift (the novement vector described above)
i s detected recorded in the optical disk. The video program reproducing routine is one for a

10  recording medium with compressed image recorded, that is, either one of four kinds
including CD-ROM for PLAY STATION, CD-ROM for Play Station 2, DVD-ROM
for Play Station 2 and DVD-VIDEDO, but excluding a CD-DA. Of course, it does not
prevent from including other recording mediums achieved through future improvement.

If the movement compensation program has not been recorded yet, it instructs

15  to load the optical disk 81 in the entertainment system (loading) in a step $22.. This
instruction is supplied to a user through a display device, not shown, for example.

In step 823, it is determined whether the optical disk 81 is loaded in the
entertainment system main body or not. If the optical disk 81 has not been loaded,
the loading instruction in the step S22 continues.

20 If the optical disk 81 has been loaded in the entertainment system main body
already, the movement compensation program data recorded in the optical disk 81 is
transferred and written to the memory card 10 under control by the CPU 51 in a step
S24.

Next, in a step 825, it is determined whether the movement compensation

25 program data has completed to be written into the memory card 10. If it has not

completed, writing in the step S24 continues.

If it has completed to write the movement compensation program data into the
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reference franme havi ng been coded already. Then, a difference’
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movenent conpensation unit 107 shown ag7an exanpl e, inverse quantization,
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FIG 5is a di t Lai n_an. L ew of EG 2 decoding devi
25 in ter mEOBRHAS (P S firarded i e ARl i REFBEY & Vic decoder 101,

an inverse (Compre&H@ﬂﬁaig%@a{a%p%hﬁin%ﬁguﬁn%i‘ I nverse DCT (IDCT) unit 103 and
a novenent conpensation uni't 104.

20 FEIGC 100918 difgrannddt shoivinghaflew rfey fpfoduting) omprasse@imameh uni t
of the above- _described coding device. The VLC decoder
101 sepabat egoidepin the optiprkdiske?l (step§26 dG. $)nt 0 each type of dat a. 5

The inverse-quantization unjt 102 perforns_ reverse g;ogessi ng of the
quanti zation pr deesSsmg3Q 110l determines whgther thege i an insipetionqfer FRrQdlyeingi zed DCT

program data in the disk information of the optical disk 81 or not. If not, this
determination step is repeated.

If there is an instruction for reproducing program data, the movement

10  compensation program data to be written into the memory card 10 is transferred and
written to the main memory 53, in a step S31 (loading). In a step S32, it is
determined whether the loading is completed or not. If it is not completed, the
loading to the main memory 53 in the step S31 continues.

Once all of the movement compensation program is loaded from the memory

15 card 10 to the main memory 53, the procedure begins to reproduce compressed image
data recorded in the optical disk 81, in a step S33. Specifically, the VLC decoding
process, the invert-quantization process and invert-DCT process are performed
successively in the image decoder 64.

In a step S34, the main memory 53 begins to receive successively from the

20 image decoder 64 image data on which those processes have been performed in the
image decoder 64.

In a step S35, it is determined whether image data for one (1) GOP is written
into the main memory 53 or not. If it does not reach to image data for one GOP,
receiving image data in the Step S34 continues.

25 Once image data for one GOP is written into the main memory 53, the
movement compensation program having been loaded within the main memory 53 is

used to perform the movement compensation process (step S36). Image data on

i
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decoded ef f i it hcelin i6bsSP S SAFINRE Bn WYisteh S37fland then it d fp' ts.
( Movenent Corrpensatcieon rogrsanga?a FI ovv)n step }jan th%?]é oé@%&? g?sk 81
i's used as a thediepldy dgyidepnbtliowther e application progranms 20 such as a
game program are recorded. |mage data conpressed by usi ng an image

conpr essi on t echndt d8i¢p SHi8g liy desérdniinddewhetlsen ol @f iy GOB komdtioging iswghdas MPEG

Gata in t e PR aPRe deio8! b aemalei Brichsed arEodbce wheer Boey the
25" Gecoti ng REReA e, i % BB ohtd oo nihg T bt B8t cmplaRser oo
quanti zati on processin®mOhESps Mtd W eﬁ%@pe%&_lﬁéﬂemedj&fjﬁﬁ%g d%q'?xg%%g \Ség?ng RBS
conpensati on process. Her e, the novemnent conpensat’lt on p
to advance nG@P.rapidly in its
If all of the processing on the compressed image data is completed, the
10 procedure terminates the routine for reproducing compressed images (step $26 in FIG.
9) and return (RET) to the writing-to-memory-card Routine and terminates.
(Writing-To-Flash-Memory Routine)
It should be noted that while the example where the memory card 10 is installed
in the communication control unit 90 is described in the above described embodiment
15  of the present invention, a ROM (see reference numeral 55 in FIG.1, for example),
rather than the memory card 10, which can be written at least once, may be provided in
the control system 50 and the movement compensation program data may be stored in
the memory in the electronic device through the ROM.
As such a ROM, a flash memory or electrically erasable programmable read
20 only memory (EEPROM) may be used. The EERPM is a ROM which can be
rewritten any number of times and contents having been written are erased electrically
by each one bite when being rewritten. The flash memory is a ROM, which can be
rewritten any number of times like the EEPROM and contents having been written are
erased electrically by one operation or in block when rewritten. For a structure
25 according to the present invention, the above-described flash memory may be

preferably adopted.
It should be noted that a programmable ROM (PROM) which can be written



21 technol ogy as conpared with the inverse-quantization process and

the I DCT process. Therefore, it is not suitable that the novenent
conpensati Q ss is configured only by hardwar ' ui pped
in the gane‘o‘ag{ﬁ%gé body or is executed only by sof t%v\cg;r}ie)&zbﬁlﬁ?s stored

in a fixed ROMor the |like. Rather, it is preferable that such a 5
technol ogy is configured by software u@dts, which can be inproved easily.

Ther ef or e, in this enmbodi ment, the novenment conpensation program
data is recontyeehce angEPROM which can bgwriter, anyt pumbgstqf dimesndiwhipse dataor der to

i e, witHen can be-papeld, Qe RIE TR RueHP P e R TR A RS enent
conpensati Q%t RagIb R Ja ]a‘?idiu%gtrg {HO bb s thivRY ﬁﬁﬁdﬁrﬁduﬁésﬁusmérﬁmgr afgsferred
into the video gane device body. As shown 1n FIG 6, a

nmovement CORRERSAIRRE PROM HAMESRDM, Swhisic R dvrittenconly once, 3aidbpted, irgcor di ng
space of the optical disk 81 purchased by a user. . In a first

stage, thie mrefaaklattha angoeks ak ithalike Borqaippethinath8 kpterteinmediesysiem bddy to

optical disk 81 is transferred to the nenory card 10 under the control of
the CPU 51 iaphievem strugtureavhers thasersamicondigtor elgignisicanderemeyablydnseged, npvenent
conpensati on program data stage, the

. Sép' . . e Ihgnathget?ogd
movenent conpens@ffoR WU SATHS: dg jeproduging Touting v R y card
10 is transf g@gr%ga ;,%gyéfsm'ﬁemw boped WHIBE GedchiBed ik faére&fglt% Pre.11.  CPU

51 and is récor novenent” conpensati on program dat a
The procedure for transferring and writing movement compensation program recorded

10  in the optical disk 81 to the flash memory 55 in the decoding process when the flash
memory 55 is used is substantially the same as the flow for describing processes for
transferring and written the movement compensation program recorded in the optical
disk 81 to the memory card 10 as shown in FIG. 9.

The above-described CPU 51 determines whether the flash memory. 55 is

15 installed into the above-described entertainment system body when the entertainment
system is started up, for example, or not. If it is determined the flash memory 55 is
installed, in a step S44, it is determined whether the movement compensation program
has already been recorded in the flash memory 55 or not first. The step S41
corresponds to the step S21 in FIG.9. If the movement compensation program has

20 been already recorded in the above-described flash memory 55, the procedure goes to
a step S46 corresponding to the step 826 in FIG. 9. That is, it goes to the program
reproducing routine for compressed image recorded in the optical disk 81.

If the movement compensation program has not been recorded yet, the
procedure goes to a step S42, where it instructs to load the optical disk 8] in the

25 entertainment system (loading).

Next, in a step S43, it is determined whether the optical disk 81 has been loaded

into the entertainment system body or not. If the optical disk 81 has not been loaded



20 . - Wen the conpressed image data recorded in the optical disk 81 is
decoded, the novenent conpensation program data 81p" is used for

decodi ng t heweoimoessed i mage data recorded in the oppéfadeodisk 81
under the control of the CPU 51. Here,-.only the novenent

conpensati on process is programred in s%ftware. Further, it may be
possible to program and record all of t 0 nver se-quanti zation 25

rocess, the j hS.E: rocess, and e nmpvement conpensation process in
Fhe op F{:‘%% léa%é'% lgitglcg’é%lgiléﬁ ﬁ‘?,§428f’?%‘_?% processi ng requires |onger
tinme as conpared Jritis deWirhihed ot WR 051 AEE 33'HAY been loaded élll the entertaiﬁllmsent

22 Then, in the entertal nment system according to t

enbodi ment, tsherbédyIHid movement caipeRsata proprafl QfLfesordédinGhe biticalcigel Ng
relatively fast in view of technology, is programed and recorded in

the optical d¢tsans&tredandwritten tocthe figti atoptbryr6¥ emden tontrol by trediRib ki d wep
technol ogy can be easily provided in a game programwith a new title. 5
On the otRer ¥4nd the |ike processes are configured by hardware units

i i h .devi dy . h t.h t d di eed can be
N inea " RBIP RGP SR At hal RRLERIECOn a0 epestiar oe,
for conpr esseghduR raOfdsokibleted to berfvﬂﬁ%rﬁgﬁlo'ﬁ)é ﬁ%@%@;%&pﬂ%&%codef

101, inverse quantization process unit : ocess unit)
of the ent er tcainpletd] wititd atheeh S cBhtiuks)g programdata for 10 the

novenent conpensati on process in partial space of the optical disk 81.
Then, as If it has completed to write the movement compensation program data into the

10  flash memory 55, the procedure goes to a step S46, where reproducing routine for
compressed image data recorded in the optical disk 81 is performed, as shown in FIG.
10. Now, the reproducing routine in this case will be described briefly with reference
to FIG. 12.

(Compressed Image Data Reproducing Routine)

15 First of all, it is determined whether there is an instruction for reproducing
program data in the disk information of the optical disk 81 or not (step S50). If not,
this determination step is repeated. If there is an instruction for feproducing program
data, the movement compensation program data written into the flash memory 55 is
transferred and written to the main memory 53, in a step S51 (loading). In a step S52,

20 it is determined whether the loading is completed or not. If it is not completed, the
procedure returns to the step S51 and the loading to the main memory 53 continues.

Once all of the movement compensation program is loaded from the flash

memory 55 to the main memory 53, the procedure begins to reproduce compressed
image data recorded in the optical disk 81, in a step S53. That is, the VLC decoding
25 process, the invert-quantization process and invert-DCT process are performed

successively in the image decoder 64, as described in FIG. 10.

In a step S54, the main memory 53 begins to receive successively from the



described with reference to FIG 6, the novenent conpensation program data

Is read into the nenory card 10 within the gane device body and
further read into the main menory 53 to be used for elent
conpensat i oo AP s Here, it may be possi bI‘IeJJf?‘Wg&&?ﬁ

novenent conpensation programdata in the 15 optical disk 81 is
transferred to and witten into the maidl nenory 53 directly without

being witten in the nenory card 10 tenporally. The nenory card_10

instal | ed image deqedera®t image detaconcyvhih those prasesses aave e psriqrmed, it #or di ng
medi um wher e datg cgen ge recorded and del eted and gane data can be
recorded (sd¥88despderbead out (1 oaded), originally. That is, the

merory card 10 15, HSRd G5oYit ARGGRReN SnealtP it M MBlon’ll) dGFRIWHR data i

the mddl e of a Qa vacant area I n the nenory can

be used freghy @s MBN Mo 5% dr 6o BEit (BePhsladachnd ifepeifd forarel GOp, today,
t he menory card 10 i's available in markets in significantly | ow

price, arsd us&fivinginihge data in the SeASS4 canienal . On the ot her hand,
various data is intensely recorded in the main nmenmory 53 25  when gane is
activat ed, and t Bacenimagey daipfor ope PR s iwrittenf ingg Shet maiphgepPpt &3, thee

[ anaf or r od MOV, RHBRUP S ERBBREE Py FPEh SR oA PEDY Shit
a1 €17 e 0 SERSA B st v PRSI TS £ 8
probl em dur iygch 48 movement compensation process has been performed is sent to the GPU 62,
10  where necessary processing is performed on it (step S57) and then it is displayed by
the display device, not shown.

Finally, in a step S58, it is determined whether all of the GOP constituting
image data in the optical disk 81 is completely processed or not, that is, whether all of
the compressed image data is completely decoded or not. If it is not completed,

15  processing in the steps 54 to 57 is repeatedly performed on image data for next one
GOP.

If all of the processing on the compressed image data is completed, the
procedure terminates the routine for reproducing compressed images (step S46 in FIG.
11) and return (RET) to the writing-to-flash-memory 55 routine (step S44 in FIG. 11)

20  and terminates.

According to the present invention, it is possible to provide new method of and
electronic device for decoding compressed image data and auxiliary storage device.

Moreover, according to the present invention, in the processing for coding
compressed information recorded in the recording medium, it is possible to provide a

25  method of and electronic device for decoding compressed data which can allow future

update and improvement and allows real-time decoding processing.



ganme activation can be handl ed easily. It should be noted
that, as in another enbodinent, it nay be possible that the CPU 53
reads out tf\i ggyog{gent conpensati on program data 81p' recpr%qﬁog}o&;be 5
menory card 8 ITectly to execute the novenent conpensati on process

wi t hout transferring the novenent conpensation program data recorded
in the nmenory card 10 to the main 3enory 53.. (Decodi ng Units)
FIG 7 is a diagram showi ng decodi ng units for a conpressed i mage of the

10 entertai nnent system according t o M¥phodi ment . The | mage decoder 64
provi ded in the entertai nnent systemincludes the VLC decoder 101,
the i nverse-quanti zation unit 102 and the IDCT unit 103. They are
pref erably cqnf i,g9yapthdbior WRkENAS ecomgwsseaoﬁna e data kdcdBide@%nt fh offical NskOL her
hand, the novenent conpensation programis rgecorded I n e main
menory 53 or cb,lﬁpﬁgmgméyteﬁgadfd 10, as described with reference to FIG 6. 15
The conpressed 1 mage data recorded in the optical disk 81 is separated into
each ki nd5of dat arebyrding@rogran date osllsich ¢@penforth ipartiahdecpding én ddditiereto sgidl

Furt her, quantized DCT coeffjcients in there are inverse-quantized by the

i nver se- quantPRaessSs imagedatagin said @ptical disk i advanceonvert ed by the | DCT unit

103. Th {. dd di [ t |
picture, P pictur@&®" Iﬁgfﬁ‘ge ?ﬁ%%_g&%;)%ﬁf?ﬁ?ﬁ‘épﬁgwl ggﬁ?{g@g&ﬁ%ﬁggwggr am
data 81p" tr ?)Eﬁr]; QEJtn%gictcﬂviEQ%vﬂgﬁkfﬂ%l optical diTERRSHePih R PREBAIR aGoded i mages.

However, if e novenent conpensati on programis not trandferred to

the main menory SRadifglsdid cbhpreésed @flagendatdRomBsaidr opticalrdisk into saidl@ectichic s used
for the novenent conpensation process. In another enbodi nent
10 device and using a decoding unit arranged in said electronic device to decode said

compressed image data partially; and

decoding said compressed image data, which has been decoded partially, by
said program data, which is recorded in said memory of said electronic device and can
perform partial decoding.

15

2. A method for decoding compressed image data according to claim 1, wherein the
step of recording said program data, which can perform partial decoding, in said
memory of an electronic device when said optical disk is loaded in said electronic
device, further includes the step of recording said program data in a memory card,

20  which is an auxiliary recording device removably installed in said electronic device.

3. A method for decoding compressed image data according to claim 1, wherein the
step of recording said program data, which can perform partial decoding, in said
memory of said electronic device when said optical disk is loaded in said electronic
25 device further includes the steps of recording said program data temporally in a
memory card, which is an auxiliary recording device removably installed in said

electronic device, and recording said program data having been recorded in said
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described later, if the novenent conpensation programis not transferred to
the main 25 menory 53 and stored in the flash nenory 55, it is uséd for

t he novenen conpensati on process. The decoded |nages
are out put g'soo\;{z&%o out puts through the GPU 62 and PCT/JP00/06120
24 di spl ayed by a display device, not shown. Here, it is

not limted to have the VLC decoder 1013,3 the i nverse quanti zation

unit 102 and the IDCT unit 103 within the i mage decoder 64 and to record

t he NOVEReN card ot danrim mEwArVIBR said eleatranig dgvicedhemi n t he recording unit

(mai n nmenory 5 53, nenory card 10 or flash nenory 55). As desired, the

VLC decoder 101 may be provided within the i mage decoder 64 and the

i nverse quanji z : ogram
1 ZRb1cRi34 8 decddie BrdIEd image 3angx@o%9§ t&agﬂ??s\%&aﬂt}w

data 81p" nmay be recor e recor uni n nenory 53,
menory card s ef refcbﬁﬁfg SERADFOLrane )data, whith éaﬁnﬁeefohalﬂwmtde&cﬁﬁgerrwamcess' ng
Fl ow] a typical exanple of, but not limting to, the
above- descr |1he1dorgtexfcoidr@ectromc depico ohers kaid) optidal disk idkaded nedideledironef er ence
toits flowhart. (Mai n routine) FIG 8 shows a nain
routine in aeyice Sutheyinshugesdhe step eﬁd%ﬁas end rgprsdiag 6%id progsem dpta dn ¢ ROM,

procedur e. {0, 5Reel £ 00, LRSnRlefled SA%IbIG B B geL  0ame sof twar e

5. A method for decodx_'ng compressed image data according to claim 1, wherein the
10  step for recording said program data, which can perform partial decoding, in said
memory of said electronic device when said optical disk is loaded in said electronic
device further includes the steps of loading and recording said program data recorded -
in a ROM, which is provided in said electronic device and can be written at least once,
and then recording said program data recorded in said ROM, which can be written at

15  least once, in said main memory within said electronic device.

6. A method for decoding compressed image data according to any one of claims 4

or 5, wherein said ROM which can be written at least once is a flash memory.

20 7. A method for decoding compressed image data according to any one of claims 1

to 5, wherein said optical disk is a CD-ROM, a DVD-ROM or a DVD-VIDEO.

8. A method for decoding compressed image data according to any one of claims 1
to 5, wherein said electronic device is an entertainment system.

25
9. A method for decoding compressed image data according to any one of claims 1

to 5, wherein said electronic device is a game device and said compressed image data

A
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I's recorded. The entertainnment systemof this enbodi nent can play a conpact

di sc- digital audio (CD-DA), a CD-ROM for PLAY STATIONerr], a CD ROM
for Play oﬁ@hj on 2 (an entertainment system under new devel o%)mant) a
DVD- ROM for YR8 Play Station 2, a DVD VIDEO for the PPGI/P8pA12%n 2
etc, presently. O course, the 20 present invention is not limted to

t hem In a step SOL shown, 3 sk information is read out from
an optical disk |oaded in a disk drive. In a step S02,

it is deternmHéSRALIERD-t he optical disk is a CD-DA or not. |f t he

optical disk is a CD-DA, the procedure goes to a CD DA playback routine in
a step 25 S03. Since a CD-DA carries only audio information, it does not

refate (o repfdYehidhod for decfuif URESRES hdIBUEAESRLLDSS (Bt/gfz,'ft eappdi ment

in principle. I ca 'S Nno

procedure goes S, wharesi Qid E(Qﬂpres?i&ﬂmhdge idéta is compressed bas¥¥of) #HeMPRS method,
25 det er m ned whet her is a COROMw th a game for the PLAY’

STATI ON r ecorwlkch sra motion plcmtcomblfesshdlﬁntapiau&mll stahdild.i s a CD- ROM for the
PLAY STATION, the procedure goes to a PLAY STATI ON CD- ROM gane
routine in a step SO05. If the optical disk is not a CD-ROM for

t he PLAY STATI.ON,, th r.0C oes to a step S06, and it is
det er mi ned whgt h&t™ F& Egorade ‘mﬂ’%r‘fsﬁe‘gm&&ﬁga*&fm’t’ g to any one of claims 1

to 5, wherein said program data, which is recorded in said optical disk in advance and
can perform partial decoding, is movement compensation program data.
10
12. A method for decoding compressed image data according to any one of claims 1
to 5, wherein the steps of reading said compressed image data from said optical disk to
said electronic device and using a decoding unit arranged within said electronic device
to decode said compressed image data partially are performed by VLC decoding
15 means, inverse-quantization means and IDCT means provided in an image decoding

means within said electronic device.

13. A method for decoding compressed image data according to claim 12, wherein
said VLC decoding means, inverse-quantization means and IDCT means are

20  configured by hardware means.

14.  An electronic device for decoding compressed image data recorded in an optical
disk, comprising at least:
image decoding means for reading said compressed image data from said
25  optical disk into said electronic device and decoding said compressed image data
partially; and

memory means for reading and recording program data, which can perform

0



Play Station 2 recorded or not. If the optical disk is a CO-ROMfor the
Play Station 2, t he procedure goes to a Play Station 2 CD-ROM gane

routine in 07 If the optical disk is ROM f or
the Pl ay St&qoéé&g? the procedure goes to a step soa‘p&té@’%

determ ned whether it is a DV/D-ROMwith a gane for the Play 10 Statlon 2
recorded or not. |If the optical disk is3% DVD-ROM for the Pl ay Station 2,

t he procedurgql_goes tg a Play Station_ 2 DVYD- ROM gane routlne in a step S09.
If the opti cegrigljdegoding, yen said\ppticabdiskqis l?%édma%;d slegtronis, devics, ey cedur e
goes and i.t.is det whet I t.1,S, a VDVI DEO
M th gener al S oisar sk Ceinaiatontid blgel BT 10%G B PSR 2° It

the optical giskee $h dadiids ¥ %Pcomaésse& hifagy Gﬁgdﬁ{]ewﬂé}&ﬁ st.lfa @@éés%o

pl ayback routine in a step S e opti 'S not a

DVD- VI DEQ,  ajmagE rdata iﬂi‘ﬁaﬂaﬂ@nsslaﬁh optical libkSinto said efdttrofit adeRiteNbaid Vifnagen can
not play this optical disk"” is displayed in the display devi ce in a

step S02.5 Hedeepdingenaaps o wiedgo rdsdmdsmsavd bd»mplhseéompgeeéa;edaartmﬂgeande:abi ded may
be any one of four kinds including ROM for PLAY STATI ON CD-RONIfor Pl ay
20 Stati oncozlpr@mrm da5p wrag/besa é@qoeiﬁd is dgepdedpestigypxsaidprogemdatai ng a
CD- DA (@ cﬁf L8159 ressed 1({&&1?% ar gv 1 epr oduced as descri bed next
in four reprS‘cﬂf § 8sa1 rBERE e ?;I‘l ¥fe PLAY STATI ON game routine
(SCB), the Play Station 2 CD RONIgane routine (S07), the Play
Station 2 DVD-ROM routine (S09) and the DVD VI DEO pl ayback routine
(S11 ). 25 15 WAH ¢leg@ronie-dvbie® aycotdifigl toelbiid 145)further comprising kinfemody s&@Ws a
flowchart for describing a procedure for transferring and witing t he
nmovenent 1& onwhink g aroauxgrany rexondingodsvite dnstalled remoysblycial saifi gect@pictdpviche menory

wherein program data, which is recorded in said optical disk and can perform partial

decoding, is read and recorded in said memory card, and wherein said compressed

image data is read from said optical disk into said electronic device, said image

decoding means is used to decode said compressed image data partially, and said

15 compressed image data having been decoded is partially decoded by said program data

recorded in said memory card.

16. An electronic device according to claim 14, further comprising a memory card,
which is an auxiliary recording device installed removably in said electronic device,
20  wherein program data, which is recorded in said optical disk and can perform partial
decoding, is read and temporally recorded into said memory card and further said
program data recorded in said memory card is read and recorded into a main memory
within said electronic device, and wherein said compressed image data is read from
said optical disk into said electronic device, said image decoding means is used to
25  decode said compressed image data partially, and further said compressed image data
having been decoded is partially decoded by said program data recorded in said main

memory.
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26 card 10. In a step S20, it is determ ned whet her
the menory card 10 is inserted into the entertai nnent system body or
not. If the card 10 is not inserted, this de n step
S repeated“ﬁﬁﬂg&ﬁs If the menmory card 10 is inserted, E?%Hg&@%g% S21,

It is determ ned whether the nmovenent conpensation programis
recorded in the nmenory card 10 or not. 136 the - novenent conpensation
program has been recorded al ready, the procedure goes to a step S26
and goes to a routine for reproducing a programfor conpressed inages

For o 10 ' cllor Praicoteni i i cHorii o cBish Th Riher oy iy RN ViEn 3 T,

one of four RO ﬁr 0r Play
Station 2, D\Vyﬁ{—}g%{%nﬁen at le’a%?%h 25‘ ﬁét@;t | onglg&adr?c%\\/,gg%}[‘)%n ﬁg)?gf uding a
CD-DA. OF cougisiéh id fec6kded iM@hid optical digk 8MPBdn péremml ﬁeﬁ‘hﬂdddéﬂdxﬁﬁ hekd af€or di ng
medi uns achi eved through future inprovenent. t he novenent
conpensat ison peadpdaintd asidnBOMyewhich exorisberiftet ,at ileast mate, uandswhdxﬁm said | oad
the optical disk 81 in the entertai nnent system (loading) in a step S22

Thi s i ogprasead; imase data ipisnd ér@mt Widonyisel diskming s eleerronin évlcaew%e not
shown, for exa IS deter ned %ﬁﬂe r the

optical disk’ nE? ge‘i"&ﬁ’ae'aeﬂ“ﬁ i H%ed to dse‘md%e‘“’r*}’tz‘l‘l ‘F‘l“:’aﬁf?ﬁfr%%l Mags o aéarr?‘ﬁﬂ y or
not. If the Olﬂﬁh&aéaup c&hpx%;seﬁaﬁﬁlaggtdalgemulgoéggged Is partially decoded by said

program data recorded in said ROM which can be written at least once.

10
18. An electronic device according to claim 14, further comprising a ROM, which
can be written at least once, equipped in said electronic device, wherein program data,
which is recorded in said optical disk and can perform partial decoding, is read and
recorded temporally into said ROM which can be written at least once and further

15 reading and recording said program data recorded in said ROM which can be written
at least once, into a main memory within said electronic device, and wherein said
compressed image data is read from said optical disk into said electronic device, said
image decoding means is used to decode said compressed image data partially, and
further said compressed image data having decoded is partially decoded by said

20  program data recorded in said main memory.

19. An electronic device according to claim 17 or 18, wherein said ROM, which can

be written at least once, is a flash memory.

25 20. An electronic device according to any one of claims 14 to 18, wherein said

optical disk is a CD-ROM, a DVD-ROM or a DVD-VIDEO.

AR



the loading instruction in the step S22 continues. 20 If the
optical disk 81 has been |l oaded in the entertai nnent system nain body

al ready, the mpvement conpensation program data recorded i )I%% i cal

di sk 81 iswoommg‘rsansferred and witten to the nenory caergT ﬁ’g'?iér
control by the CPU 51 in a step S24. Next, in a step
S25, it is determined whether the noved&nt conpensation 25 program dat a
has conpleted to be witten into the nenory c rijailo. If it has,not

|
conpl eted, @i tAmglactionindevice geoopding i ANy, 9bg of claims 14 to 18, wherejn sgid

conpleted to wite the. novepent co nsation programdata into the

27 nﬁﬁﬂf‘?‘%%??’ﬁeistfneflﬁe F’S’étgsgﬁ?%‘ goes to a step S26, where
reproduci ng routine for conpressed i nage data recorded in the
optical disk 81 is perforned. (Conpressed | mage Dat a Reproduci ng

Routine) 22, An electronft! devicd fccoflird t6 amdsrIof tlaimssidawil B gwieerdih:ow f or
r epr oduci ng conpressed i nages 5 recorded in the optical disk 81 (step

S26 in FFG 9). said electronic devicelina game dqyic€3ad it is determi ned whet her there

is an instruction for reproducing programdata in the disk
i nformation of tsaid coppressed impgeidas 3 BAMOPIOZAR. not . this
determ nation step i s repeated. If there is an instruction for

reproduci ng program data, the novenent
23. An electronic device according to any one of claims 14 to 18, wherein:

said compressed image data is image-compressed based on the MPEG method,

10  which is a moving picture comptression international standard.

24. An electronic device according to any one of claims 14 to 18, wherein said
program data, which is recorded in said optical disk in advance and can perform partial

decoding, is movement compensation program data. -

15
25. An electronic device according to any one of claims 14 to 18, wherein said image
decoding means for reading said compressed image data from said optical disk into
said electronic device and decoding said compressed image data partially includes
VLC decoding means, inverse-quantization means and IDCT means.

20

26. An electronic device according to claim 25, wherein said VLC decoding means,

inverse-quantization means and IDCT means are configured by hardware means.
27. An auxiliary recording device installed removably in a device constituting an
25 entertainment system, wherein said auxiliary recording device reads temporally

program data recorded in an optical disk loaded in said entertainment system, and

writes said program data into a2 main memory of said entertainment system, and

AT L



10 conpensation programdata to be witten into the nenory card 10 is

transferred and witten to the main nenory 53, in a step S31

(l oading). Iwoausdeep S32, it is determ ned whet her tper/hadine 1S
conpleted or not. If it is not conpleted, the | oading to the nmain
menory 53 in the step S31 conti nues. Once all of the novenent

conpensation programis | oaded fron1the3§ennry 15 card 10 to the main

menory 53, t i . r rassed | nage ..dat a
ecor ted | n tigRuRERE HoRE g il LRSI SRERRAE Biory B beres wiic
decoding  meafy S166i86d intsRR dnfWBTnhre AN REnZS bb@SnPs QGRESfAG N AL alreddCT
process are perforned successively in the i mage decoder 64.

In a step S34tomt dail opgical disknory 53 begins to receive successively fromthe
20 inmage decoder 64 inmage data on which those processes have been
perfornmed in the i mge decoder 64. In a step S35, it is

determ ne ther i e data for one ), GOP is witten, .into the

mai n mem)Sngg' o&’ r‘i‘B’t‘n‘.%grlyfrchfr%ﬂg vnﬁgfnsﬁaégq: ﬁer'P‘E}'aﬁWa‘gémo%ﬁVé’cfcﬁPStﬁﬁélm,

receiving i i nt.inues. .. 25 ce image

data for pn%g%gnv\tﬁ %sgegﬁ ‘?é\g?gnts%:a %rg)flfrllér%r_e ?ﬁ‘/m@St,neWereads aid fBRPE Fent

conpensat i on pRypRg Adiahdvdrad BEAD optRal Ak Mbidal n tshf émé.ﬁidﬁ-?éﬁy SYsté, At

used to performthe novenment conpensation process (step S36).° I mage data on
wherein said program data having been written in said auxiliary recording device
cooperates with means provided in said entertainment system to perform a certain

10 function on data read from said optical disk.

29. An auxiliary recording device according to claim 27 or 28, wherein said data
read from said optical disk is compressed image data, and said certain function is
decoding said compressed image data.

15
30. An auxiliary recording device according to claim 27 or 28, wherein said means

provided in said entertainment system are configured by hardware means.

N o



28 whi ch the novenent conpensation process has been perforned is
sent to the GPU 62, where necessary processing is perforned on it
(step S37) and then it is displayed by t he displ ay %e‘v f%sﬂb?t
shown. WO00120913 | n g step S 38, it is deterni ned whether it t he
GOP constituting i nage data 5 inlMd2ptical disk 81 is conpletely
processed or not, that is, whether all of the conpressed i mage data
is conpletely decoded or not. If it is not conpleted, . processing in
the steps 34 to 37 is repeatedly perforned on i mage data for next one

GOP. If all of the processing on the conpressed imge data is
conpleted, the 10 procedure termnates the routine for reproducing
corrpressed i mges (step S26 in FIG 9) and return (RET) to the
writing-to- nPr[QEY.-Q.QEd.BQ.U.t_'..Q@_@E@.ﬁ@[.@.ﬂ.@t?ﬁ--z‘ﬁo

(Wi ting-To-Fkash- Menory Routi fje) g2 | tishoul d be noted t hat
whil e the exa:rplaq lhere t he] nerffory|c {;% 2i nstal | ed in the
conmuni cat i on: cont rlol t PO i|s déscrib d n T he, atoVeFHRERY bed

embodi ment  15....of TThefpresent|.inventqon, a ROM {see reference numeral 55
in FIG 1, for exampleyi—~—=-°" ' rat her fha t&e menory card 10, which can
be witten at;leﬁsj, 0R®q; nBy.He :pt ofAAMEd il i the control system 50
and the novement’'cdnpensatilbon dr oglabiFiER nay be stored in t he
menory in thelel ectronic viicd through the As such a
ROM a flash nermryp%i””ﬁé‘fect i dali| y—prasabt ogranmable read 20 only
menory ( EEPROM saay"gegl% Hsed. FHe—EERF é’“F?g\/I V\:thh can be

rewitten any: nuanF,OR(ﬁ% es nd éentents—having. beenyowitten are erased
electrically ! gactrone |bit &-when-being- T-eWr i t en. The flash nmenory

n
is a ROM V\/mchcanbe
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rew.itten.any nunber of times |ike the EEPROM and contents havi ng been
witten are erased electrically by one operation or in block when
rewitten. Fabot2eisucture 25 according to the present ipgfﬁg&M%ﬁthhe

above-described flash nenory may be ef erabl y adopt ed.
It should be noted that a progrannaM<a%%§£2F#«1@ whi ch can be witten

WO 01/ 20913 29 only once
and EPROM whi ch can be witten any nunber of tines and whose data

witten can be erased by ultraviolet rays are known as the ROM which can be
witten at least once in addition to the above-descri bed EEPROM and
flash menory. If ei ther of those PROM and EPROM which can be witten
only once, is adopted, it is 5 preferable that a socket or the like is
equi pped in the entertai nnent system body to achi eve a structure
where those sem conductor el ements can be renovably inserted.

Now, a witing routine roduci ng routine when the flash nenory

(reference nunmeral 55¢fin FIG |1) is adopted will cribed with
reference to FIG _11 w3 The procedure for transferrfing and witing

nmovement conpensafi®n [preygamrecorded 10 he? ticaL_Qisk 81 to the
flash menory 55 i k—hqg i g process whgnat f2dgh Y) nenory 55 is
pcesses for

used is substantially as the fl ow for
transferring and witt venment co ecorded in the
opti cal disk 81 to e nenory card 9.
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The above-described CPU 51 determ nes whether the flash nenory 55 is 15
installed into the above-described entertai nnent system body when the

entertai nment systemis started up, for exanple, or St s
det er ni ned HBE2PI3sh menory 55 is installed, in a s?é@hgﬂﬁﬁﬂit is
determ ned whet her the novenent conpeﬁgéizon pr ogram has al ready been

recorded in the flash nenory 55 or not first. The step $41
corresponds to the step S21 in FIG 9. If the novenent conpensation program
has 20 been already recorded in the above-described flash nenory 55, the

procedure goes to a step S46 corresponding to the step S26 in FIG 9.
That is, it goes to the program reproducing routine for conpressed

i mge recorded in the optical disk 81. | f the novenent
conpensati on program has not been recorded yet, the procedure goes to
a step S42, where it instructs to |load the optical disk 81 in the 25
entertai nnent system (Il oadi ng). Next, in a step $43, it is
determ ned whet her the optical disk 81 has been | oaded into the

entertai nment system body or not. If the optical disk 81 has not been
| oaded WO 01/ 20913

30 yet, the loading instruction in the step S42 conti nues.
If it is determned that the optigal disk 81 has been | oaded in the
ent ert ai ment syst em body, Lt he np?enent conpensati on program dat a

is tr\ansferred and witten to the
a step

recorded in the optical disk 81 F
flash menory 55 under control by ?hc
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5 S44. Next, in a step $45, it is determ ned whether the
novenment’ conpensati on program data has conpleted to be witten into
the flash npguiyepp- |f it has not conpl eted, witiprgr.roonbdieo St ep
S44 conti nues. If it has %Eetedto wite the novenent
conpensati on programdata into the 1& ash nenory 55, the procedure goes
to a step $S46, where reproducing routine for conpressed i mage data
recorded in the optical disk 81 is performed, as shown in FIG 10.
Now, the reproducing routine in this case will be described briefly with
reference to FIG 12. (Conpressed | mage Data Reproduci ng
Routine) 15 W First of all, it is determ ned whether there is an
instruction for2reproduci ng program data in the disk information of
the optical disk 81 or not (step S50). If not, this determ nation
step is repeat_@.glf there s an instruction for reproducing program

T

data, the m)\f_érgrm Zopensadion program data witten into the flash menory
55 is tg@sﬁ@r NEwitten to the main nmenory 53, in a step S51
(1 oadi ng) . Irr’-ansg@ $ Q_O it is determ ned whether the loading is
conpl eted or %g.dﬁ i s aot conpl eted, the rocedure returns to
the step S51 amd S | (@i ng to the main nenory 53 nti nues.
Once all of tﬂg% nﬁ\é mt—gonpensation programis |o&led fromthe flash
menory 55 to ke & N ey 53, the procedure begi @ to reproduce
conpressed Q2 EMRQE dgta recorded in the optical zlisk 81, in a step S53.
That is, the l%.%:%e‘i%odmg 25 process, the invert-Fuantization process
and invert- npr%s?a per f or med successily in the inmage
decoder 64, a3[de&dti b&Pli f =G ~L19. =
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the main memory 53 begins to receive successively fromthe

In a step S54,

WD 01/ 20913 31 i mage

decoder 64 inage data on which those processes have been perforned in the

i mage decod®O @20913 In a step S55, it is detern rexrobredtier i nage

data for one (1) GOPis witten is02he main menory 53 or not. If it
receiving image data in the

does not reach to image data for one GOP, 5
Step S54 conti nues. Once i mage data for one GOP is witten into

the main nenory 53, the novenent conpensation program havi ng been
| oaded within the main nenory 53 is used to performthe novenent
| rage data on whi ch t he novenent

conpensati on process (step S56).
conpensati on process has been perforned is sent to the GPU 62, 10 where

necessary processing i =perforned on it (step S57) and then it is displayed
by the display deyice, not shown. Finally, in a step Sb8,
it is determ ned whetheg all of the GOP constituting i mage data in
the optical disk 81 isgonpletely processed or not, that is, whether all of
the conpressed i mage dgta i s conphketely decoded or not. If it is not
conpleted, 15 procedg$ing in t%g;;rﬂﬁg-ﬁﬁ?TTrfﬁ“+€ repeat edly perforned

on i mage data for next Iiff all of the processing
on the conpressed i mage
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procedure term nates the routine for reproduci ng conpressed i mages (step

S46 in FIG 11) and return (RET) to the witing-to-flash-nenory 55
routine (sgg 5N FIG 11) 20 and term nates. PCT/JP00/0%e2001 di Ng
to the presen? Invention, it iIs possibée i? provi de new net hod of and

el ectroni c device for decodi ng conpres éé mage data and auxiliary storage
devi ce. Mor eover, according to the present invention, in the
processi ng for coding conpressed information recorded in the

recording nmedium it is possible to provide a 25 nmet hod of and
el ectroni c device for decodi ng conpressed data which can allow future
update and i nprovenent and allows real -tinme decodi ng processing.

32 CLAI V5 1. A nethod
for decodi ng conpressed i mage data recorded in an optical disk

conprising the steps of: 5 recordi ng program data, which can
perform partial decoding, in addition to said conpressed i mage dat a,
in said optical disk in advance; recordi ng said program dat a,
whi ch can perform partial decoding, in a nmenory of an el ectronic

device, when said optical disk is |oaded in said electronic device;
readi ng said conpressed inage data fromsaid optical disk into said
el ectronic

EXECUTE
] __PROGRAM DATA
MAIN MEMORY 53
I MOVEMENT ~ ! .
| COMPENsATION ¥ 81p
' PROGRAMDATA _ _,
A
MEMORY CARD 10
@ 4
LOAD
I o8P
~.| MOVEMENT :
| COMPENSATION '
' PROGRAM DATA_ _ _i
Of

OPT|CAL DISK 81

81p MOVEMENT COMPENSATION
PROGRAM DATA

FIG. 6



10 device and using a decoding unit arranged in said electronic device to

decode said conpressed i mage data partially; and

decodi ng sai d conpressed i mage data, which has been decod ially, by
He TPl

sai d progr affPA¥E®!13 which is recorded in said nenory of sa ni ¢
devi ce and can performpartial d&cdd2ng. 15 2. A nethod for
decodi ng conpressed i mage data according to claim1l1, wherein the step

of recording said programdata, which can perform partial decoding, in said
menory of an el ectronic device when said optical disk is |oaded in said

el ectronic device, further includes the step of recording said
programdata in a nenory card, 20 which is an auxiliary recording device
renovably installed in said el ectronic device. 3. A nethod for
decodi ng conpressed i mage data according to claim1l1, wherein the step

of recording said programdata, which can perform partial decoding, in said
menory of said electronic device when said optical disk is |oaded in said
el ectronic 25 device further includes the steps of recording said

program data tenporally in a menory card, which is an auxiliary
recording device renovably installed in said el ectroni c device, and
recordi ng said program dat a having een recorfded in said
33 ' — & !
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menory card, in a main nenory within said el ectronic device then
4. A net’hod for decoding conpressed i mage data according to claim1,

wherein they o013 St €p of recording sald program dat a, whpchimemsiper f or m
parti al decoglng, In said 5 menory o aid el ectronic device when said
optical disk is |oaded in said electrcnﬁif device further includes

the step of |oading and recording said programdata in a ROM whi ch
is provided in said electronic device and can be witten at |east once.

5. A nethod for decodi ng conpressed i mage data according to claim1,
wherein the 10 step for recording said programdata, which can perform

partial decoding, in said menory of said electronic device when said
optical disk is |oaded in said electronic devi ce further includes
the steps of |oading and recording said programdata recorded in a
ROM which is provided in said electronic device and can be witten at

| east once, anifA WHEW“NEcordlng said programdata recorded in said
ROM whi ch can be Mﬁl 15 least once, in said nain nenory within
said el ectronic devi c 6. A nethod for decoding conpressed i nmage
data according to any oneyof cl$ilns 4 or 5, wherein said ROM which
can be witten at | §bwpmﬁﬁmﬂﬁo flash nmenory. 20 7. A nethod for

decodi ng conpr essed—--age a—acdcording to any one of clains 1 to 5,
wherein said optical diskXN gozCD—RO\/l a DVD- ROM or a DVD- VI DEQ 8.

A net hod for decodis# o {EBg gor di ngggzo any one of clains
I to 5, wherein 2 %YDA?"EA\?B?C!@QOLWNEGH& nment system
25
L
v S05
PS CD-ROM GAME ROUTINE
L sl
v S07
PS11CD-ROM GAME ROUTINE
L >
[V S09
PS11DVD-ROM GAME ROUTINE
\u L —>
< DVD-VIDEQ? /YES v S11
NO DVD-VIDEC PLAYBACK ROUTINE
12 ]
4,
ERROR MESSAGE
le
END

FIG. 8



9. A nmethod for decoding conpressed i mage data according to any one of

clains 1 to 5, wherein said electronic device is a gane devi ce and
sai d conpressed i mage data

34 V0 §129%%e program 10. A nmethod for decSSTRPULHAbr essed
i mge data according to any one of cl&@ g2l to 5, wherein said
conpressed i mage data is conpressed based on the MPEG net hod, 5 which
is a notion picture conpression international standard. 11. A

met hod for decodi ng conpressed i mage data according to any one of clains 1
to 5, wherein said programdata, which is recorded in said optical disk in

advance and can performpartial decoding, is novenent conpensation
programdata. 10 12. A method for decodi ng conpressed i mage data
according to any one of claims 1 to 5 wherein the steps of reading

said conpressed i mage data fromsatre—epiical disk to said electronic
devi ce and using a decodi ng uni d within said electronic device
to decode said conpressed |nage data paftially are perforned by VLC
decoding 15 mean : juant} zation neans and | DCT neans provided in
an i mage decodi ng it hvn e$328ct roni ¢ devi ce.

IS MEMORY CARD
INSERTED?

J,YES .
—S21
<IS MOVEMENT COMPENSATIONN YES
P

ROGRAM RECORDED?

%NO 822

INSTRUCT TO INSERT DISK

O v L5823
———< IS DISK INSERTED? >
VES
o 524

READ MOVEMENT COMPENSATION
PROGRAM DATA; AND

WRITE MOVEMENT
COMPENSATION PROGRAM
DATA INTO MEMORY CARD

VIDEO PROGRAM
PLAYBACK ROURTINE

FIG. 9



13. A method for decodi ng conpressed i mage data according to claim 12,

wherein - said VLC decodi ng neans, inverse-quantization neans and | DCT
nmeans are ,%8 12 f i gured by hardware neans. 14. ApcEImONsIONi C
device for

ecodi ng conpressed i mage Qﬂé corded in an optical
di sk, conprising at |east: /ﬁ%%e decodi ng nmeans for reading
said conpressed image data fromsaid 25 optical disk into said

el ectroni c device and decodi ng said conpressed i mage data partially;
and menory neans for reading and recordi ng program data, which
can perform WO 01/ 20913

35 parti al decodi ng, when said optical disk is |oaded in said

el ectroni c device, wherein said optical disk being recorded program
data, which can performpartial decoding, in advance, in addition to
sai d conpressed i mage data, and where ai d conpressed i mage data

is red fromsaid optical disk intfp sg el-ctronic devi ce, said inmage 5
decodi ng nmeans is used to decode conpressed i nage data partially, and
sai d conpressed i nage data 0 been decoded is decoded partially
by sai d program data recorﬂéd n said nenory nmeans in said

el ectronic dev ice. CIT dewsge according to claim 14,
further conprising a he ROGRAM REPROBUGTIO

LOAD MOVEMENT COMPENSATION PROGRAM
DATA FROM MEMORY CARD TO MAIN MEMORY]

832

LOAD COMPLETED?

S33
START REPRODUCTION

N S34
RECEIVE DATA FROM IMAGE DECODER

DATA FOR ONE (1) GOPT=

536
MOVEMENT COMPENSATION
Vi $37

TRANSFER TO GPU

0 o

ES

FIG. 10




10 which is an auxiliary recording device installed renovably in said

el ectroni c device; wherei n programdata, which is recorded in said
optical disk and can perform parti al decoding, is g&afboddtthe’ €COr ded
in said meWO®2¥43 d, and wherein said conpressed inageodata is read

fromsaid optical disk into said el ecty g device, said inmage

decodi ng neans is used to decode said conpressed i nage data partially, and
said 15 conpressed i mage data havi ng been decoded is partially decoded by
sai d program data recorded in said nenory card. 16. An

el ectroni c device according to claim 14, further conprising a nmenory card,
which is an auxiliary recording device installed renovably in said

el ectronic device, 20 wherein programdata, which is recorded in said
optical disk and can perform parti al decoding, is read and tenporally
recorded into said nenory card 2 er said program data recorded
in said nmenory card is read and rgtaRTded into a main nmenory W t hin
sai d el ectronic device, and whexein said conpressed inage data is read from
said optical disk into said el ectrojic devicgM sai d i mage decodi ng nmeans is
used to 25 decode sai d corpressel—wmage—Jata partially, and further said

conpressed i mage data Qqgd s partially decoded by
sai d program dat a recor de¥ iPROGFAM REGRRPED IN FLASH vemory-
EMORY?
4jﬁ6 542

36
INSTRUCT TO INSERT DISK

0 v_ £843
—< IS DISK INSERTED?

‘AaiIES 2544

READ MOVEMENT COMPENSATION
PROGRAM DATA; AND

WRITE MOVEMENT
COMPENSATION PROGRAM DATA
INTO FLASH MEMORY

VIDEO PROGRAM
PLAYBACK ROURTINE

END

FIG. 11




17. An el ectronic device according to claim 14, further conprising a ROV

which can be witten at |east once, equipped in said electronic

devi ce, whegain.anogramdata, whi ch is recorded in sperimapbéeal di sk
and can pertormpartial decoding, read an 5 recorded into said ROM
which can be witten at |east once, and ein said conpressed i mage

data is read fromsaid optical disk into said electronic device, said
i mge decoding nmeans is used to decode said conpressed i mage data

partially, and further said conpressed i mage data havi ng decoded Is
partially decoded by said program data recorded in said ROM which can
be witten at |east once. 10 18. An el ectronic device according to
claim14, further conprising a ROM which can be witten at | east

once, equipped in said electronic device, wherein program data,

which is recorded in said optical { can performpartial decoding, is
read and recorded tenporal
| east once and further 15 readi

recorded in said ROM at least once, into a main
menory within said el rei§5§ajd conpr essed
image data is read fri WSy el ectronic device, said
i mge decodi ng nmeans i s used otTpT essed i nage data

partially, and

partially decoded by
19. An el ectronic dev
whi ch can be wr

>sSed i mage data having decoded is
s0liF dat a recogsded in said main nenory.
accorthro—to-ctatr 7ot 8, wherein said ROM
tlon LOAD VQUEMENT CONPENSATION 1| adh’ nenor y.
PROGRAM DATA FROM FLASH
MEMORY TO MAIN MEMORY

NO 35
LOAD COMPLETED]
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25

wherein said an a DVD-ROM or a DVD- VI DEO
21. An eFSLERD aﬂgoﬁ@g@iﬁgm% ftymaO Nearpkti@Nai s 14 t ¢

20. An el ectronic device according to any one of clains 14 to 18;-

37 3 18,
wherein said electronlc device is an ente 3@rnneummsm&tem 22.
An E|-Emmﬂmh)l dirg—to—any—ome—of—ctarms— A to 8 whererm 5
sai d|dPedt r ¢iiRk9/@evi ce is a game device; and sai d conprejsed
i mage¢ data is a gane program 23. An electronic device according to
any éne of clalns 14 to 18 wher ei n: sai d conpressed I mage
dat a| ording to International Patent Cli atio eriQ B lh alional c|a “,,-' PGt Lol ~la Vi N
i ct FlEDc ':_ . :' ) i _' e " A 1 ._' -evige
p iimwrn docunentation searched (class oation brstom 1o owiy dassificafion Symboks) . . >
acco -p@g t g{0aRy one o chlnB 0 18 erein said program ddt a,
which is recorded in said optical disk in advance and can perform part}i al
dECOQ . cl nIat.lon . arched other tha ) t. that is are include th fields ¢:he<19E AR
Ui Si Ul S
el ect] PERTE & tR B2 2T ARGt IR ONE LT Er5T it 1& 8= T8 wher ei n “saild
I mage decodi ng neans for reading said conpressed i mage data from said
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