;e3e#\ #4X$6T\ z& SGp CWZ | MAGE PROCESSI NG APPARATUS AND METHCOD BA&KEEROMD
OF THE INVENTION 1. Field of the Invention The present invention relates to
an i mage processing apparatus and nethod, and particularly relates to an

lmage processi us and net hod whereby graphics data can be
processed ag‘“\w‘ﬂﬂﬂ@mﬁmds 2. Description of the Related Art Fig. 9 shows
an exanpl e I'guration of a conputer gane apparatus as a known i nmage

processi ng apparé®¥¥. Program data, graphi cs data, sound data, etc. is
witten to the CO-ROM 1. The pick-up 3 of the disk reproduci ng device 2
irradiates the CDOROM 1 with a | aser beam and reproduces the data witten
in the CO-ROM 1, and outputs this data to the anplifying circuit 4. The
anplifying circuit 4 afMAGEI PROCESSING AdPuPAdh TSISyANDs METHOM from t he

pi ck-up 3, and outputs. this to the signal processing circuit 5. The signal
processing circuit 5 perforns denodul ati on, decoding, error correction and
the like to the reproduced signals supplied fromthe anplifying circuit 4,
and t hen ouBpGKSROWDs OFnHE INYIANTH®OMost bus 9 to the CPU 10, via the
host interface 6. A so, the mcro-conputer 7 of the disk reproducing device
2 monitors the ofidgdd &f tthe Jingeatisocessi ng - 4 SEP2(b2 - 2
circuit 5, and controls the gperatioon thereof. Further, the m cro-conputer
7 control s the sé&PfoPIesentt 1gventd ot f&de ek QA WAURTFIT Ekcut e

t he tracking serv t he focq:?ﬁp%ervo, and .t.he s%i ndl e servo._ The main nenory

11 stores tREPAAE UsuEpG BE Pgn eRe g?lasrlglrcéﬁ'r et d&i & 2Vi'd' e host
bus 9. The %E%?:{gtfsgsﬁ.n%{) l%e%sr%rwlz angd’ %;cla\(:‘%sfds ‘éﬁ%ﬁfeéag}‘s g{%ﬁps AP G5, data out

of the data“wr e e wenor ., Provi 0 the graphics

menory 13 apd g&gg@gsg%%gﬁpﬁgqﬂ%e%%éor ocesses the graphics data and

outputs to an anshown e as video output. The sound processor

14 recei vessuppbyseh-iphe os0BFd thal ReQWlref Adte data witten to the main
menory 11, provides this to the sound nenory 15 and stores the sanme, and

al so processes thegsogn@dhdatka aanéxepld S @ AdvnFighoutispealera or the |ike

as audi o output. The user operating an unshown operating unit causes a
computer game apparatus as a known image processing
apparatus. Program data, graphics data, sound data, etc.
is written to the CD-ROM 1. The pick-up 3 of the disk
reproducing device 2 irradiates the CD-ROM 1 with a laser
beam, and reproduces the data written in the CD-ROM 1, and
outputs this data to the amplifying circuit 4. The
amplifying circuit 4 amplifies the reproduced signals
output from the pick-up 3, and outputs. this to the signal
processing circuit 5. The signal processing circuit 5
performs demodulation, decoding, error correction and the
like to the reproduced signals supplied from the
amplifying circuit 4, and then outputs the signals from
the host bus 9 to the CPU 10, via the host interface 6.

Also, the micro-computer 7 of the disk reproducing

device 2 monitors the output of the signal processing
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signal corresponding with that operation to be input to the CPU & SERe200PU
10 accordingly controls the disk reproducing device 2 to read the data
stored in the CO-ROM 1, and store this data in the main nenory 11. O the
data stored in the main nenory 11, programdata is supplied to the CPU 10,
graphics data is stored in the graphics nmenory 13 via the graphics
processor 12, and sound data is stored in the sound nenory 15 via the sound
processor 14. 4 S E P 2002 3 The CPU 1P controls each unit according to
the input program data. The graphics processor 12 processes graphics data
stored in the graphics nenory 13 to generate and out put video data. The
sound processor 14 processes sound data stored in the sound nenory 15 to

generate antcped@pit 8UdhAd debRtrdDy tié t GpsHebieAMpHEeEogANESUrthgre is the
need to nove the pick-up 3 to a desired position on the CO-ROM 1 as the

situation cathée hderotesRyetert NetentBobs pthdl e8xiy06 thatulihest i gAdr equi red
to nove the pick-up 3 to the desired position (the seek tine) is relatively
| ong, nmaki ngcdwsepothe r sadem atcesst b8 | td yexéoutbethet beaekiiagasprobl,emin
that the transfer speed of the CDOROM 1 is slow conpared with that of a
hard di sk orthdefdchke, sarko ngandethe nepimdlé senmpbeti on of data readi ng by
the CPU 10 (the access tine) |onger. Consequently, it has been difficult to
provi de notion i nBigesngbn cherdrengkl astored theedatSUMVBRYIER Trpm| sENTI ON
The present invention has been made in |ight of the above problens, and
accor di ngl y,d3sk i SeRFPdeF ey PRViFR Dretentbenbenti BHSt 8- pr&itde notion
i mge data whi ch changes at high speed, Accordig tg oge asgect of .the

grB ut

i nvention, tHEARNIGS PERFRIPEN 4 S 1SS  BYPP fgIaABNHFBCcERERNg
E P.2002 4 a

data recorded on f%SK aid appar at us,_,co rising: "4 S .

first reprodﬂf?ﬁﬁgu ¢ %%é?é%?% € “?%%fﬁaa§§a+Pr%€m85¥a1}ecefaza R a

primary Surf@ﬁ§%c%oatﬁésgraﬁﬁgégf&éﬁgryaff'and stores the same, and
also processes the graphics data and outputs to an unshown
CRT or the like as video output. The sound processor 14
receives supply of the sound data out of the data written
to the main memory 11, provides this to the sound memory
15 and stores the same, and also processes the sound data
and outputs to an unshown speaker or the like as audio
output.

The user operating an unshown operating unit causes a
signal corresponding with that operation to be input to
the CPU 10. The CPU 10 accordingly controls the disk
reproducing device 2 to read the data stored in the CD-ROM
1, and store this data in the main memory 11. Of the data
stored in the main memory 11, program data is supplied to
the CPU 10, graphics data is stored in the graphics memory

13 via the graphics processor 12, and sound data is stored

in the sound memory 15 via the sound processor 14.



Lncl udi ng graphics data and/or audio data; a second reproducing “QiéEP 200
operabl e to reproduce independently fromsaid first reproducing unit sec%nd
data recorded on said primary surface of said disk, said second reproducing
unit reproducing said second data at a position relative to said disk which
does not interfere with the reproduction of said first data by said first
reproducing unit; a data processing unit operable to process said first and
second data; and a control unit operable to control the reproducing
operations of said first reproducing ungt and said second reproducing unit,
wherein said first data and said second data are transferred from said
first reproducirhg omit1aRGnEabUs SREANAnE €PAOEHIGIiIRG UBI thd Ntrpud PRLG-ARENDrY,
and wherein a programis executed based on the conbined data in the main
menory. Aceesdi Nght0gaasENbaweesbr 0f 2t Beoddnmnt igaphhes edhsa psoyidted a
met hod for reproducing and processing data recorded on a disk, said nethod
conpri si ngn tRProhiciing heénsty dat aor gens datk @mdaoptbhimryidur Haee. of Tiae di sk
using a first reproducing unit, said first data including graphics data
and/ or audbondatrapceepsodudi nyrcecend daladr et:dedtoredsalil prHemasyurslr f ace
of said disk using a second reproducing unit independently fromsaid - 4
S E P 2002edary ey adugthermtaf asd dutputstaudabadasal d second reproduci ng unit
reproduci ng said second data at a position relative to said disk which does
not interfere Wowh waild stuepr oduwitiean gafiesai thefrer & tdat andnd @i dofé rigie
reproduci ng unit; processing said data reproduced by said first or second
reproduci pgckiug ;3 arnd a desired position on the CD-ROM 1 as the situation

calls for. However, there is a problem in that the time required
to move the pick-up 3 to the desired position (the seek time) is
relatively long, making for poor random-accessibility. Further,
there is a problem in that the transfer speed of the CD-ROM 1 is
slow compared with that of a hard disk or the like, making the
time until completion of data reading by the CPU 10 (the access
time) longer. Consequently, it has been difficult to provide

motion images which change at high speed.

SUMMARY OF THE INVENTION

The present invention has been made in light of the above
problems, and accordingly, it 1is an object of the present
invention to provide motion image data which changes at high
speed.

According to one aspect of the invention, there is provided
an apparatus for reproducing and processing data recorded on a

disk, said apparatus comprising:



transferring said first data and said second data fromsaid first =4 SEP 2002
reproduci ng unit and said second reproducing unit into a nmain nenory,
wherein a programis executed based on the conbined data in said main
renory. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a bl ock diagram show ng
a configuration exanple of a conputer ganme apparatus to_which the inmge
processi ng apparatus according to the present invention has been applied;
Figs. 2A and 2B are diagrans illustrating the positioning of pick-up 3A and
pi ck-up 3B shown in Fig. |; " 4 S EP42002 - 5 Figs. 3A through 3D are
diagranms illustrating the reproduci ng position of pick-up 3A and pick-up 3B
shown in Fig. & fiirgt 4epSodudimnaliant drsebibi kg tReraghéonsofspi gkeps 3A
and 3Bin Fig. 3A;, Fig. 5is a flowhart describing other actions of
pi ck-ups 28cangeBBonn ki GpriddryFi gurfades arflowetiant, descdi lHinget hgagetion
of pickups 3A and 3Bin Fig. 3B, Fig. 7 is a flowhart describing other
actions ofinplekidipgripnans BBa anly@ ABBioFugtaB is a flowchart describing
the action of pickups 3A and 3Bin Fig. 3C, and Fig. 9 is a block diagram
illustrating aa exaspded of r@peoatcpuy at iwritof apkpaie comput eregad®uce
appar at us.
independently from said first reproducing unit second data
recorded on said primary surface of said disk, said second
reproducing unit reproducing said second data at a position
relative to said disk which does not interfere with the
reproduction of said first data by said first reproducing unit;
a data processing unit operable to process said first and
second data; and
a control unit operable to control the reproducing
operations of said first reproducing unit and said second
reproducing unit,
wherein said first data and said second data are transferred
from said first reproducing unit and said second reproducing unit
into a main memory, and wherein a program is executed based on
the combined data in the main memory.
According to a second aspect of the invention there 1is
provided a method for reproducing and processing data recorded on
a disk, said method comprising:
reproducing first data recorded on a primary surface of a
disk using a first reproducing unit, said first data including
graphics data and/or audio data;

reproducing second data recorded on said primary surface of

said disk using a second reproducing unit independently from said



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a bl ock di agramskd&iPhg?
a configuration exanple of a conputer gane to which the inmge processing
apparatus according to the present invention has been applied, and the
menbers thereof which correspond with Fig. 9 are provided with the sane
reference nunerals. In the enbodiment, two of the disk reproducing devices
2 shown in Fig. 9 are provided, as disk reproducing device 2A and di sk
reproduci ng device 2B. The di sk reproducing w- 6 device 2A has a

pi ck-up 3A, an anplifying circuit 4A, sjggnal processing circuit 5A, host
interface 6A, m croconputer 7A, and servo circuit 8A, these corresponding
with the aepiédudilod, AMPsafyi RIr&i rabts, 4sa§ﬁ9!§%hoﬁ&0<i%§§b&9ci<}ié{ Ci it S,
host interface 6, mcro-conputer 7, and servo circuit 8 of the disk

repr oduci Rgp oM G2 sShaWBe bdhdi dhta9.atAlaS @osThEonli Ski S18RE0EYCERDY devdice 2B
has a pick-up 3B, an anplifying circuit 4B, signal processing circuit 5B,
host integhagle GBes ThetO0iaeBEPEIERS Bch aBdigeryprédidiiion &F $dwserirst
corresponding with the a pick-up 3, anplifying circuit 4, signal processing
circuit 5dabedy isatiar tager GiepFoatib: €QNIGr 7, and servo circuit 8 of the
di sk reproducing device 2 shown in Fig. 9. As shown in Fig. 2, the pick-up
3A and pi ck- upp3Bced HnPOSsdiddNadtd 8Repob@uddd appt kandacriass tde setaid onal
center of the CO-ROM 1. This is to prevent the operation of the pick-up 3A
and pi ck- uppBRidaiomn unies fard ngone with another. O her configurations of
the conputer gane apparatus are the same as with Fig. 9. Next, the
operation w || thengssaringedalief iser daosl tnanedid 8@l tdatanbtbhersaict 0SS
the rotational center of the COOROM1 This is to prevent the operation of

t he pick-Gipr3A aspkrqiuciingp BBt aomh isatidr fsecong eorprowiidind hevitcaonftogur at i on
of the conmputer game apparatus described. The user operating an unshown
oper at i ngmain tmémpuynstwhacetist arprograpt ia gapeutadiSessddchenCRbelBotipingist r uct
t he di sk reproduci ng device 2A via the host bus 9 to start reproducing the
CD- ROM 1. d3be im crdédcoaputmory.of the ° ~ S E P 2002 disk reproducing
device 2A receives this instruction via the host interface 6A, and controls
the servo circuit 8A to execute the spindle servo, the focus servo, and the
tracking servo. As aresult, the CDOROM1 is rotated at a certain speed,

t he pi ck- BRTBA DESCRHVEHON O Teler PBARINGGSiI ti on, and the data recorded at the
certain place on the CO-ROM 1 is reproduced. The reproduced signals output
fromthe pick-Epd3A dre ashpprk ediawramhehawptd fayiceg fepreaiiitond axanplle of
amplified, the input to the signal processing circuit 5A and denodul at ed
and then PufPTRIteFedoRBd2RIPRIFNS) &6t BalEl B dimagsr PEREG THLNITREP#ER W Sut put
fromthe signal processing circuit 5A are supplied to the main nenory 11

vi a the h8SECHid% tPr Bt tHE 598t 1P ReRTFdc dagAPeeh PRdPEd. The CPU 10 reads
the program data of the data stored in the nain nenory 11, and controls
each unit accof#?hy %o He2Pr dtft h2IOP™E hel Haitd ade B8 ebil's PAHELARITE mdnory
11, the graphics data is transferred fromthe_ graphics processor 12 to the
gr aphi cs REROTIP vt 2PAePHost PhdE 8howhd sEdFed’ The graphics processor 12
processes the graphics data stored in the graphics nenory 13, generates

vi deo signals, and outputs to an unshown CRT or the |ike.



O the data stored in the main nmenory 11, the sound data is transteSEBI a
t he sound. processor 14 to the sound nenory 15, and stored. The sound
processor 14 - ~SEP2002 g _ processes the sound data stored in the
sound nmenory 15, generates audi o signals, and outputs to an unshown speaker
or the like. The CPU 10 controls the di sk reproduci ng device 2B as the
situation calls for, and cases the pick-up 3B thereof to read the certain
data recorded at a certain position on4he €DO-ROM1 in a simlar nanner.
The servo circuit 8B of the disk reproduci ng device 2B constantly executes
the tracking servo and focus servo, but does not execute the spindle servo
in the event that the disk reproducing device 2A is conducting reproducing
operations. That Figsi n3A hehewgh Ihardgolhaghemdi $kluspratiognghdevi ce 2A
and the di sk reproducing device 2B are conducting reproduci ng operations,

t he spindl e 2RRRRAYGiRG RV TN YL tPECKeR 032 2Bdi P1GA-BP @geSgPER in
reproduci ng device 2A. The servo circuit 8B of the disk reproducing device
2B control s BX®Ecution of the spindle servo 8B in addition to the tracking
servo and the focus servo in the event that {he di repr oduci ng devi ce 2A
is not conductind ¥®prodt®ihgt TPERAT b 9S?$bpl§gsﬁgﬁsa RLeRanpl BLGK-
operation of the, pick: 3A and pigk-up 3H In the exanple shown in Fig.

3A, at the 18 %lﬁa?nq;lﬁng’r%%] is reproducing track T1, the pick-up 3B
s reproducing tragk Tz.; Now +f GRS AL O0- ¥ 1hgPELAERCLEPEGnY LB 2

specific

pick-ups 3A and 3B in Fig. 3A;

Fig. 6 is a flowchart describing the action of pick-
ups 3A and 3B in Fig. 3B;

Fig. 7 is a flowchart describing other actions of
pick-ups 3A and 3B in Fig. 3B;

Fig. 8 is a flowchart describing the action of pick-
ups 3A and 3B in Fig. 3C; and

Fig. 9 is a block diagram illustrating an example of

a configuration of a known computer game apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram showing a configuration
example of a computer game to which the image processing
apparatus according to the present invention has been
applied, and the members thereof which correspond with
Fig. 9 are provided with the same reference numerals. In
the embodiment, two of the disk reproducing devices 2
shown in Fig. 9 are provided, as disk reproducing device

2A and disk reproducing device 2B. The disk reproducing



4 SEP2002 g _exanple. This is a flowchart for describing a cassEP 2002
wherein the first character (hereafter referred to as "character 1") has
been slain and is to be replaced with the next opponent (referred to as
“character 2"), in which the imuge is continued to be reproduced but the
programis switched with that of character 2. First, in step S1, the CPU 10
respectively specifies the position P1 of the head data of the imge data
on the track T1 to the mcroconputer 7A egnd the position PZ of the head
data of the ,inage data on the track Tz to the m cro-conputer 7B, and
instructs reading thereof. In step S2, the mcro-conputer 7A controls the
servo circuit 8A according to instructions fromthe CPU 10, and nobves the
pi ck-up 3A tdeviasd t20rhd3l 4 piapngdeze, tan i amgki fatwg ofitdal t S€8) or
recorded in the CO-ROM 1. The reproduced inmage data is read into the signal
processi ng dirgnal gdodssirhe cimuduifty iy dig<tui indeérfdoe t b, saberaay, the
m cro-conputer 7B controls the servo circuit 8H according to instructions
fromthe CPgohputar Hovend mepiclcineBit t8A podiesencdZresporpingluce to

i mge data of that sector recorded in the CO-ROM 1. The reproduced i nage
data is readiith Fhehe Stigkaiumrbcamldfwing $ireBvid, teegaapl i fying
circuit 4B. In step S3, the mcro-conputer 7A notifies the CPU 10 once
readi ng of FFEGeRTFOUAFIHY e dathiiptrictane iy, micyosenpubenl7, |0
the signal processing circuit 5A is conpleted. In the sapge way,_ the

i or o- conpuiR. FERYEY [FHELithe QR HE GHK FERAIMPDIG HRPTIRG 2 havmt t he

St the oPULTD TGS whEkcer I oK (SRS IS LTIt 59 8 hat
tified that, i h . | et t i I f

Feadi ng compS o Hm ¥, VI et BT HIAEE AR Y ©

[t er r Upt i 0 fc/d i Ml GMIRIc An | e LW ASEESES8 0 Sigp S5 I n

step S5, the CPU 10 tr'ansfers the i nage data of the sector fromthe signal

processi Ng @dreAd loiridi G MHdsdRIBY Beddond thf@PeSbend e SR 1@
transfers the inmage data transferred to the main nenory 11 to the graphics

menory 13 vi3g tang lgriafiliaC £ iftcadas Mgr sli-gha ITherddeansies retrdcuwinges daidst S
read by the graphics processor 12, and follow ng certain processing
thereto, isi acdep tan miggtrowwenrpRtegr %,heard keervnoeitdel processtmg in
step S6 is conpleted, the flow proceeds to step S7, and the CPU 10 judges
whet her or Mék FepFOUFEnG detilng & Shawmedt Bigtt ot- to the ni croconput er
7A. In the event thatré' dgnment. is nmade to jnstruct reading,. i in the

event that judgmést S w:f[,a & thhe thec &ISKH8 n%éa%t%l%’s‘-‘fheb%a Y€ been
read into t%%sql}:al%rrlxie%s 1%“%’ >ém:l('a?”‘cc;t r‘l:\%o hlérloacirnosstsr L!l:(ﬁes J_Loh’gaéfgrtxa
center of the CD-ROM 1. This is to prevent the operation
of the pick-up 3A and pick-up 3B from interfering one with
another.

Other configurations of the computer game apparatus
are the same as with Fig. 9.

Next, the operation will be described. The user
operating an unshown operating unit to instruct starting
of a game causes the CPU 10 to instruct the disk
reproducing device 2A via the host bus 9 to start

reproducing the CD-ROM 1. The micro-computer 7a of the



- ~SEP2002 - 11 for the next reading. Then, the flow returns té¢ $ErRP?
S2, wherein the mcro-conputer 7A reads the inmage data of the sector
instructed by the CPU 10 into the signal processing circuit 5A. On the
other hand, in the event that judgnment is made that reading is not to be
instructed, i.e., in the event that judgnent is nmade that the necessary

i mge data has been read into the graphics nenory 13, the processing is
conpleted. On the other hand, in the event that judgnent has been made by
the CPU 10 in step S4 that there is no interruption fromthe m cro-conputer
7A, i.e., in the event that judgnent is nade that the interruption is from
the mcro-conputer 7B, the flow proceeds to step S8. In step S8, the CPU 10
causes the @Gy arspiaiducing Newiasd @A tredeivaanshes r edstrootide signal
processing circuit 5B to the main nmenory 11. The transferred program data
is read as ndcedswty iacoorihay G2, tdred Gt lanther seessediréntt 8he
processing in step S8 is conpleted, the flow proceeds to step S7, and the
CPU 10 j udge® winstidutre dthengipindliessen, tthe nfeews corpuderal® thea next
reading. In the event that judgnent is made that there is the need to read,
i.e., in th&ra@dnng maryudgrenta izeside tthe CPeRQMolr it Hatatedcetsary
for operating the character 2 is not transferred to the main nenory 11,
readi ng of tIRFLREHR SRIYDr The iREFFUR P Tha"PYSH tPe FRFLRAR to step S2,

~ 5 EP 2002 - 12 wherejn _the mcro-conputer 7B reads thel—E{O ram dat a of
the instructP@Fidd@br 3t FROAREFYFRCPWRESRT ni i TeOFEBH: ?ﬁet% ot her

hand, in th%hev?gjé]&fhejjgg%%epn%%dﬁsg de that reading is not to be

instructed, T-e dgnent is made that the program data

necessary for op i l&mr C :an; e t readi

operation is corrg[lrrge% el%blféc\ts}ﬁl escrsla]béergp(la%ove, 'ipﬁe&délggg?eep_g ﬁg‘?ﬁgﬂge?/f%e 2A
reproduces QR ififMdd1ecHeD- 4R fleNaepsSardud 0744k epr@dseb N9ri b, Moid ng

i mge, and the disk reproduci ng device 2B reproduces data fromthe CD-ROM 1

necessary fammxchanging dithahasdRising dhecwpl ©95ANSANddRodeDs Bs@d
whil e continuing to reproduce noving i mages. Al so, the bus cycle of the
host bus 9 iahdxihesmedurtHey tdeasodahpaide dulyj ddieed etoli égreycl e for readi ng
fromthe CD-ROM 1, and the transfer operation via the host bus 9 is
performed i sogmEdttient. y Therdata |@itgont i fnmustle repgoalchnoce$el @D ROM 1.
Accordingly, even in the event that two pick-ups are reproducing

si mul t aneous§iiyFcad ts fdwpheh FURpLisA tpdie vt BRRe¥Yat} ovila t FRAIshes T of
reproduced data fromthe disk reproduci ng device. 2A and_transfer of

reproduced ¥t % ridhA™ HESINAS T Pt St Hevi T 2B"aF % conduct ed

P hernat oY o0 S 0 35 el g Sy RO Bl Sebsesd
in the main memory 11, and controls each unit according to
the program. Of the data stored in the main memory 11,
the graphics data is transferred from the graphics
processor 12 to the graphics memory via the host bus 9,
and stored. The graphics processor 12 processes the
graphics data stored in the graphics memory 13, generates
video signals, and outputs to an unshown CRT or the like.

Of the data stored in the main memory 11, the sound

data is transferred via the sound processor 14 to the

sound memory 15, and stored. The sound processor 14



- 13 exanple. Regarding this processing, and exanple will be desth | SFdq 2002
wherein, e.g., sound is continuously reproduced while the necessary program
i s exchanged at the changing of a scene which necessitates exchanging of a
program In step S11, the CPU 10 respectively specifies the position Pl of
the head data of the inage data on the track Tl to the m cro-conputer 7A
and the position Pz of the head data of the inmage data on the track TZ to
the m croconputer 7B, and instructs readihg thereof. In step S12, the

m cro-conmputer 7A controls the servo circuit 8A according to instructions
fromthe CPU 10, and noves the pick-up 3A to position P1 to reproduce to
audi o data of that sector recorded in the CO-ROM 1. The reproduced audi o
data is readHanessde Bigragunst cladssistergd cin ttsA sound heereny i 350 ng
circuit 4A. In the sane way, the mcro-conputer 7B controls the servo
circuit 8B SEWIHATRF t FUHRN VGNP M AHP W) 49, arikRsRRWR t he pi ck-up
3B to position Pz to reproduce, to audio data of that sector recorded in

t he CD- ROM EPefken & ddtreddkfirdi o data is read into the signal processing

[ it 5B via th |1 fyi ' it 4B | t S13,. the mcro- t
A ot o5t he GRS 10 brith TR a6 S B HHS RV £ (28 ot o
by the si | I i it 5A i | eted. 1n th t
n cr o- conputti? 7B WL Gt 1ohhaest he POBUBGE Miedlly g
f th diqd f 1.3 t [ [ Ng. Ci it 5B
of Lhe AU QAP Tode SNA DR Uedbodd e 410 PLOS 3L IG 8164
m cro- computgle &I natd fd ed ofshalr r"%mé}‘g of data has been conpleted. In

the event that the CPU 10 judges that this is interruption fromthe
m cro-conput er 7And e oW iHRGaeds (o SiRP Elek ddb bR P, addhecEPU 10

transfers the audio data of the sector fromthe signal processing circuit
5A to the map ciEdantlly diecits SHe ddwe-KGRlY IedvanaierSoausi etvmge
data transferred to the main nenory 11 to the sound nmenory 15 via the sound
processor lautTheds avsf ewesnit@udile datiandlse readvdyin hehes erehprowessor 14,
and follow ng certain processing thereto, is output to an unshown speaker
or the I|ikethenddskhaguuadasying dayisteeZAS16 Pt @ derrrducing

operations. That is, in the event that both the disk

reproducing device 2A and the disk reproducing device 2B

are conducting reproducing operations, the spindle servo

is controlled by the servo circuit 8A of the disk

reproducing device 2A. The servo circuit 8B of the disk

reproducing device 2B controls execution of the spindle

servo 8B in addition to the tracking servo and the focus

servo in the event that the disk reproducing device 2A is

not conducting reproducing operations.

Fig. 3 shows an example of operation of the pick-up
3A and pick-up 3B. In the example shown in Fig. 3A, at
the time that the pick-up 3A is reproducing track T,, the

pick-up 3B is reproducing track T,.

Now, the operation will be described with a specific



fl ow proceeds to step S17, and the CPU 10 judges whether or not tok it P0Et
reading of the next sector to the mcro-conputer 7A. In the event that
judgnment is made to instruct reading, i.e., in the event that judgnent is
made that the necessary audi o data has not yet been read into the sound
menory 15, the CPU 10 instructs the sector for the next, reading. Then, the
flowreturns to step S12, wherein the mcro-conputer 7A reads the audio
data of the sector instructed by the CRU4Q.into the signal processing "
4 SEP Zpp2 - 15 circuit 5A. On the other hand, in the event that
judgnment is made that reading is not to be instructed, i.e., in the event
that judgnent is nade that the necessary audi o data has been read into the
sound menoryeddmplde priocesss g flowctgptet for dbsthebohyes basd, in the
event that judgnment has been nmade by the CPU 10 in step S14 that there is
no i nt erruptwlerdimntidef irst ccltargeter (Hereéafteri neferedend abat
judgnent is nade that the interruption is fromthe m cro-conputer 7B, the
fl ow proceedscharategr S1'8) has tegn SiBain hendPik 10ochasesplheedrefthm dat a
of the sector to be transferred fromthe signal processing circuit 5Hto

t he mai n ey naxt Preenenisf@retrmdgianisal ahasaetad a5) neteswhigh
according to the CPU 10, and processed. Once the processing in step S18 is
conpl et ed, t#Re fIRREProe Lt P I° EeRrefecep PYd FhagrsOo9Rdfhdf or
not to instruct the.m cro-co Utfﬁ;c78 of a next reading, In the event that

judgment i s THRHERFAVIHRE3S ThERRFRFTD read, FFE8S, 1R FHePeV¥ent Thfat
j ud t i hat th dat a, f th i t
Lranstor red Do) L He TRITCRERGTSY SRS LR ROt TNE st Eectorii read "
i nst t ed. f t i M - t
781 eads. t hePEbgT At ar U (s 20 TRt o S Dy Ceh A el
processi ng GhdpMitePBa Ohddecl Hds haikh pN A& RV Gad Rded WgmB is
made 4 SEP 2-2-"16 that reading is hot to be instructed, i.e., in

the event thajaddidg®diond ScH@de-ddiatr ! ke RHegAB Al arey, fe@id the new
scene has been read, the reading operation is conpleted. As described

above, the disktreptodtwddihgeshamed? reproduces data fromthe CD-ROM 1
necessary for reproduci ng the sound, and the di sk reproduci ng device 2B
reproduces data f¥orstdre TH ROM Inivcessenmyuter thapghbygolhetbeeservgo t he
program can be replaced without interrupting the sound. Al though Fig. 4
shows i mage ¥R ah B rastpand g £DeiRETEpr oene efirom t Bhe HePli 5@, and
reproduci ng devi ces 2A and 2B,_and Fig., 4 shows audi o data and program data

bei ng repr odiRERF tHG EbFK IR PRIk BIPr bR i frg tPe FSRFL VL HP 28 be

used for reproduci audi o0 data._For_ex | e,. an.ar gene may be
enpl oyed V\heéregfan <%ﬂgthaahtdiSoec%:acfra For° Cﬁ%élg}';rék%r?%zcn% l!r’(rﬁbgi g oﬁ?%e gane is

repr oduced vgéggﬁét éﬁ%ﬁéﬁr@&giiﬁcxﬁ%ﬂ %W_éf&gﬂ%&é@éé‘ix&%r the

sound effects e gane repro ~the disk™reproducing Vi ce
2B, the two sgtsuof Wi A H sy hestZede byat hergopnd papeessor 14

and output to an unshown speaker. Also, since it is possible to reproduce
i mage data Wdyh, b nthi Sdo rppacies B A €651 2 Aclkdlds@io Ecgrcaftt 8B
according to instructions from the CPU 10, and moves the
pick-up 3B to position P, to reproduce to image data of
that sector recorded in the CD-ROM 1. The reproduced
image data is read into the signal processing circuit 5B
via the amplifying circuit 4B.
In step S3, the micro-computer 7A notifies the CPU 10

once reading of the image data of the certain sector by



arrangenent may be nade wherein imge data for character 1 " 4 SLEHP 2002
- 17 is reproduced with the disk reproduci ng device 2A and i mage data for
character 2 is reproduced with the disk reproduci ng device 2H, thereby

al I owi ng sinul taneous reproducing even in the event that the inmage data fox
character 1 and character 2 are recorded on renote positions on the CD ROM
1. Fig. 3B represents another operational exanple of the pick-up 3A and

pi ck-up 3B. For exanple, the imge dat-a dhd-the audi o data are recorded on
renote positions on the CD-ROM 1, and description will be made of
continuous reproducing thereof with reference to the flowhart shown in
Fig. 6. In step S21, the CPU 10 respectively specifies the position P3 of

t he head datheostipaalnmgecdssangncieutitadd 18 tcomieteder o-leoiiet er 7A,
and the position P4 of the head data of the audio data on the track T4 to

t he m crocofipliterayR. the Biegosgempuferni’s aoddid@serthea (@ohthdbiahashe servo
circuit 8A according to instructions fromthe CPU 10, and sets the pick-up
3A to positF8RAIPBY 9fid thRe iRREL0 dedRp PfetheB CEE RS SAFCLONFRG rcuit 8B

and sets the, pick-up 3B tq posiition P4_ In step_S23, the mcro-conputer 7A
notifies thﬁlgﬁﬁ§1§g8ﬁE§SFBHdFﬁ§CHFtt%@ Fﬁa&@#&%ﬁ¥?ﬁ‘the certain sector by

18" S24, the CPULROSEPRNSRer SPENSTPmige JHaEE o N S SFol T o 1 si gna
processing gf LCWLL, 3ALALAG, MGAN JEADLY hl; JNG tUri'e%d’H;*}l% fh%%%%ren
transfers t%e i mage datrarto thé graphi cs menory via the~graphics

processor 12onREcbhArEht! GlnbFRIRaII N FuRA A Radifsaphi cs processor
12, and followng certaln processing thereto, Is output to an unshown CRT
or the |likecompletion). In the event that the CPU 10 judges that
this is interruption from the micro-computer 7A, the flow
proceeds to step S5. In step S5, the CPU 10 transfers the
image data of the sector from the signal processing
circuit 5A to the main memory 11.
In step S6, the CPU 10 transfers the image data
transferred to the main memory 11 to the graphics memory
13 via the graphics processor 12. The transferred image
data is read by the graphics processor 12, and following
certain processing thereto, is output to an unshown CRT or
the like.
Once the processing in step S6 is completed, the flow
proceeds to step S7, and the CPU 10 judges whether or not
to instruct reading of the next sector to the micro-
computer 7A. In the event that judgment is made to
instruct reading, i.e., in the event that judgment is made

that the necessary image data has not yet been read into

the graphics memory 13, the CPU 10 instructs the sector



Once the processing in step S24 is conpleted, the flow proceeds to ste

S25, and the CPU 10 judges whether or not to instruct reading of rhbsﬁgx%M2
sector to the mcro-conputer 7A. In the event that the CPU 10 has not read
to position P5 of track T3 (the |ast sector of the necessary inmage data),
the CPU 10 instructs the sector for the next reading. Then, in the event
that reading has been instructed, the flow  returns to step S23, wherein the
m cro-conputer 7A reads the inmage data_of,the sector instructed. On the

ot her hand, in the event that judgnent iS made that readi ng has been nade
to,position P5 of track T3, the flow proceeds to step S26. In step S26, the
m cro-conputer 7B notifies the CPU 10 once reading of the audio data of the

posi tion P4 ofy tRCkeld Beddihl InBlerd! 0GRS SE1WL CLE£UHAs 5B StEQNBH et ed.
At the tinme of reading fromthe position P4 of track T4, the pick-up 38 has

been set i n yrke-d395itHO iR Pfcdnisted &7hefOs@dapgle f«ﬁa%@’i a&bingsbghyeen

the i mage data and audio - s s~P zooz - 19 data which are |ocated at
separate | ocRidtYIS ity f retth iasd ad | yntd Ntisé ePi §RA1 pREcERSLAY
transfers the audio data of the sector fromthe signal processing circuit
5B to the nemirawenoria.ll.onlhtheClithEr tHeard f uir hetie ta@amst etlsat hguddwdent dat a
to the sound nenory 15 via the sound processor 14. Then in step S28, the
CPU 10 j udgdes Weastehgthayr nestditny iimstralctto deali impofucbed nektesecinrthe t he
m cro-conmputer 7B. In the event that judgnment is nade that the readi ng of
t he necessafyeniditdatatiadgmenioti haade ettthe neresFaryoinagerdetsd the
next reading, and the steps fromstep S26 on are repeated. In the event

t hat judgme%’[aﬁ deapryFaathtintee thea@naphiics H@Wfé@ésﬁ%r yERRIPEORSBL PGS been
conpl eted, the processing ends. Thus, by nmeans of reproducing i mage data
with the di 3¢ r‘%ﬂ}pﬁﬁf& g device 2A, and reproducing audio data which is

| ocated at a positiqn removed.fromthat_.of the i e data with the disk
reproduci ng devi é)ten %é‘,e rore]%re(:)rdﬁlcalnﬁ{@; ot & oe%?%%% qlﬁ(gg%?gg l?%?)roduci ng
device 2B caphedidad ad YRF 1P, ased ,zpd'_q{;%’ Ol -4 he. i prge data with
t he di sk rep_ropluciang gjé’\t/i ce 2A en?s). Fiasat. L%pé'lfs a ?owc Iétrt_?or;@descri bi ng
anot her speGinftiea r@¥ATRIE frdrithe 3B.crBl&IMACESS W, Shawn i fnFige 7 Wil be

described with an exanple of instantaneously switching to reproduce first
i mage dat a arenieatit ijARgmald d sMidste thatd P ADpZrruption is from
the micro-computer 7B, the flow proceeds to step S8. In
step S8, the CPU 10 causes the program data of the sector
to be transferred from the signal processing circuit 5B to
the main memory 11. The transferred program data is read
as necessary according to the CPU 10, and processed.
Once the processing in step S8 is completed, the flow
proceeds to step S7, and the CPU 10 judges whether or not
to instruct the micro-computer 7B of a next reading. In
the event that judgment is made that there is the need to
read, i.e., in the event that judgment is made that the
program data necessary for operating the character 2 is

not transferred to the main memory 11, reading of the next

sector is instructed. The flow then returns to step S2,



- 20 are recorded or separate and renoved portions of the CD ROM 1~ 4l 8EP 2002
step S31, the mcro-conputer 7A controls teh servo circuit 8A according to
instructions fromthe CPU 10, and sets the pick-up 3A to position P3, and
the mcro-conputer 7B controls the servo circuit 8B and sets the pick-up 3B
to position P4. In step S32, the mcro-conputers 7A and 7B respectively
control the servo circuits 8A and 8B, and nove the pick-ups 3A and 3B to
the respective positions P3 of track T3 apd-P4 of track T4. In step S33,
the m cro-conputer 7A notifies the CPU 10 once reading of the first inage
data of the certain sector by the signal processing circuit 5Ais
conpleted. In step S34, the CPU 10 transfers the inage data of the sector
fromthe si gytedrepirocssimcod+compubdr t 1B t headsi theepoogrdd. ddbhe €PU 10
then further transfers the inage data to the graphics nenory 13 via the
gr aphi cs pr odessimstiuctdd secosfeintad the ssigmabepdatassing eatirdyithe
graphi cs processor 12, and followi ng certain processing thereto, is output
to an unshovaB CRProrthéeeothée hande imethpe ceeert nphah 3udgmesy is made
conpleted, the flow proceeds to step S35, and the CPU 10 judges whether or
not to instrdw@ty ¥ng ofs tpet nextbe et otrietede Hiero-tdnpieeeVveRmt In the
event that the CPU 10 has not read to position PS5 of track T3, the CPU 10
instructs tHéat Judgmentiis made R heklre IREQITYT GRER, PEREFPRTBVERNT t hat
readi ng has been instructe the flow returns to step, S33 grein the
micr o-corrput‘%*?erﬂ&:’rré%dé‘?h IRGESHat & L&?T‘l%ns]é%?%f Frrﬁ%tifﬁ%gjeﬁg On the
ot her hand, in t?hte.cgaﬁ/ent that]ﬁégéi(?rrent is made that reading has been nade

r e

to position BETH 1Tack R ow proceeds to step S36. In step S36, the

i or o- comput er 7800144 el de. 8L 100008 spaslotoslolhe 389000 pime data

of the sector by the signal processing circuit Is conpleted. At the tine

of starting E%E&aﬂ:ééwdé@&%@omr@g@ @stRomt hendbsksRrpBebas been set in
the position P4 of track T4 beforehand, so switching between the first

i mage data ewbzs&gmﬂl%mg@ (3¢ Bng almdige pedh@r tkd @Dsk apépyodhaingep S37,
the CPU 10 transfers the second i mage data which has been read fromthe

si gnal processiite dp approdBices t detaatf rometine yCOAROMNY hecéssary ofdhe
graphics nmenory 14 via the graphics processor 12. the transferred data is
read by the gpciphigingrdressmractercestatye BUOYERM egan obe e¥eRlaced
processing, and output to an unshown CRT. In step S38, the CPU 10 judges
whet her or rtik® eREIREINT k@i FRPBHPIEFR Fe%inget®d39SFo t he ni cro- conput er

7B. In the event that jud nt is de_t hat the reading, of the necessary
second i mage dat R nﬂ?erqﬁ% HRBE P £ DT NP YD ?n’s?r‘ﬁ’é §°%eY next

readi ng, andsﬁgllet SE;Sep(.ZSOIIlgaC)I[%d to the reading cycle for reading from

the CD-ROM 1, and the transfer operation via the host bus
9 is performed intermittently even while continuously
reproducing the CD-ROM 1. Accordingly, even in the event
that two pick-ups are reproducing simultaneously as shown
in Fig. 3A, upon closer observation, transfer of
reproduced data from the disk reproducing device 2A and
transfer of reproduced data from the disk reproducing
device 2B are conducted alternately on the host-bus 9, in
a time-division manner.

Fig. 5 is a flowchart for describing another detailed



. 4 SEP ~ - 22 step S46 on are repeated. On the other hand, in the eyagp
that judgnent is nade that the reading of the necessary second i nage data
has been conpleted, and there is no need to instruct the next sector, the
processing ends. An exanple will now be described regarding the operation
shown in Fig. 3C, such as for repeatedly reproducing short audio data as
background nusic for a gane. In step S41, the CPU 10 specifies the sane
position P6 of the head data of the audi @3data m cro-conputers 7A and 7B.
In step S42, the micro-conputers 7A and 7B respectively control the servo
circuits 5A and 5B, and nove the pick-ups 3A and 3B to the position P6 of
the head data of the audio data. In step S43, the m cro-conputer 7A
control s t heeX¥PREL ci rReFATBING cthisadPiPresetrdr 209t AEaPRAGeWhidcESsi ng
circuit 5A. The njcro-conputer 7A then notifies the CPU 10 once reading is
conpl eted. |IHPSFEPSAMNNIIRIBPIE 1D 1 rSOIRLr5S GBI PHEYEL BaF GPFEIHCBY t he

si gnal processj circuit 5A and transferred to the_nmain no 11 to the
cound menoryABIS | EhE RECESFAF DRI 43 SHHRARISAsREr FAD SOAPEIRELa i s

read by the spund processor, 14, and. fo mnngh%ertain rocessing thereto,
I

. foll
o output AP LT L SO L FET e

2002

NIHRY S5 PRRIEAY 10 j udges

to the m or o compilt of S STh THEe /%14 REpe e iarh dates KRSV ERE 2002,

read to the pasjitign - o‘@hh:‘l:@ il'éahhﬁafé:!an%lf s qrme{d@r@cﬂ% d &Y bk

instructs the sector for the next reading, and the steps from S43 are

repeated. Onthe ahkRemilkeddcompultBe eReNtandhaind K sudich dgt arhapebeen read

to the
head data of the image data on the track T, to the micro-

computer 7B, and instructs reading thereof.

In step S12, the micro-computer 7A controls the servo
circuit 8A according to instructions from the CPU 10, and
moves the pick-up 3A to position P, to reproduce to audio
data of that sector recorded in the CD-ROM 1. The
reproduced audio data is read into the signal processing
circuit 5A via the amplifying circuit 4A. In the same
way, the micro-computer 7B controls the servo circuit 8B
according to instructions from the CPU 10, and moves the
pick-up 3B to position P, to reproduce to audio data of
that sector recorded in the CD-ROM 1. The reproduced
audio data is read into the signal processing circuit 5B
via the amplifying circuit 4B.

In step S13, the micro-computer 7A notifies the CPU
10 once reading of the audio data of the certain sector by
the signal processing circuit 5A is completed. In the

same way, the micro-computer 7B notifies the CPU 10 once



position P~ which is the final sector thereof, the flow proceeds to gtSEF 2002
S46. At this time, the CPU 10 again specifies to the mcro-conputer 7A the
position P6 of the head sector, specified in step S41. The m cro-conputer
ZA controls the servo circuit 8A, and sets the pick-up 3A to the position
P6 of the instructed head sector. In step S46, the m cro-conputer 7B
controls the servo circuit 8H to read the sector to the inmge processing
circuit 5B fromthe CO-ROM 1. At this timg, -in step S42, the pick-up 3B is
al ready set at the position P6 of the head sector beforehand, so there is
no break in the background nusic when switching fromaudi o data reading
fromthe disk reproduci ng device 2A to the di sk reproduci ng device 2B. The
m cr o- conputmFadiBqnaif fihes audbi CRIAHD aficehe eaelfbginf sehbosebyotheéy t he
signal processing circuit 5B is conpleted. Then, in step S47, the CPU 10
transfers awlignalmprockasineaihyuiheSBi pmatoppbereding circuit 5H and
transferred to the nmain nenory 11 to the sound nenor - ~s EP 200z - 24
15 vi a the sound Br st 61144 thn CRY oM f Brdgess awlie Bhert ari BoEehll W§st he
sound processor 14, and follow ng certain processing thereto, is_output to
an unshown STENEICTR-GIRPY e 74 nt%‘?%p“@’afl%%et@% E%a?h’a%egfv\ﬂ%f:ﬁer or

not to instruct readl of th next sector to the mcro-co te In the
event that tHE RRf cﬁ%ﬂ hotl’gleYhEbe‘:eYle?Eaﬁh?B the f)}(a)glnfbj ﬁuégeﬁlm chis

eading. and 1 “%Lil"f lﬁt“e Srntion dheat oS ERE GoRertBE 1 B e
event that thye ere c&é@i@ w%%%f§ad ) é@@p p§§$t'9ﬂePCPM’hi§h is the

final sector t ow returns to step At this tinme, the CPU

10 agai n spegi{dLstd {He LS d%PEH)LB@rtR:@ éé@t&?sf%ﬁ”tlﬁ’é Qigﬁ@@ head

sector, specified in step S41. The mcro-conputer 7B controls The servo

circuit 8B, PHEESR hd hel Rbske UR 3B 16hd Nea POShém&Ry PB10f the instructed
head sector. Also, the pick-up 3A has already been set to the position P6

of the instructedrhestbsesi@) ,tlendCPE 10 trshafersapadie Dhaganddtatel y
readi ng. Thus, there is no break in the background nusic, since the disk
repr oduci ng tdansfeXednd dirsk masipr otredry HevieetRe] aduwed nla@le@yyrb@r oduce
the sanme audio data. In the exanple shown in Fig. 3D, the pick-up 3
reproduces tHe ddte sREs RIPGIEIIR 14 ackThS Fransfosted opudig @'F_ﬂ PL2002

read by the sound processor 14, and following cexrtain
processing thereto, is output to an unshown speaker or the
like.

Once the processing in step S16 is completed, the
flow proceeds to step S17, and the CPU 10 judges whether
or not to instruct reading of the next sector to the
micro-computer 7A. In the event that judgment is made to
instruct reading, i.e., in the event that judgment is made
that the necessary audio data has not yet been read into
the sound memory 15, the CPU 10 instructs the sector for
the next.reading. Then, the flow returns to step S12,
wherein the micro-computer 7A reads the audio data of the

sector instructed by the CPU 10 into the signal processing



- 25 P8, and the pick-up 3B reproduces from position P9. Consequ.ep;i(D t he
data recorded fromposition Pe to position Plo on the track T6 can f

read in half the time as conpared to reading using only one pick-up. For
exanple, in the event of starting up a game, in nany cases a large file
must be read, so this arrangenent is effective in such situations. Wile

t he above enbodi nents have been descri bed as using a CD-ROM the present
invention is by no means restricted to-sugsh+ rather, various types of disk
devices may be used to realize the present invention. Al so, at |east one of
the fist reproducing unit and second reproducing unit nmay be a reproducing
unit of a disk reproducing unit with upward-conpatibility. As descri bed
above, the iafsgaiigr ddessiGiy Wppartders handli niyethe oveest nghakt fisdgmerdr di ng
to the present invention is arranged such that the first reproducing unit
and second AépmadiesiHp umeadiag ddud U badeperaedtey. f+ ot onkn aklee her

t hereby enabling processing of nption_ inmage data changi ng at high_speed,
and speedi | BV ta thg udamante Heh grade ﬁ?@ﬁ)r‘é‘%%rﬁ‘e?%%%ﬁifoﬁuﬂh% B

descri bed above with reference to enbodi nents, the present invention is
by no neans RssHSSR &£ad Nk, tr}eatﬁfé’rndl“le'?%riﬁeje 4e§§et6r%%?s?h%$ ¥%ri ous
changes and varl ations nmay be made in the "4 S EP pppp - 26 invention
wi t hout depéﬁpr“l d(;mthe scope of the acconpanyi ng cl ai ns.

On the other hand, in the event that judgment has
been made by the CPU 10 in step S14 that there is no
interruption from the micro-computer 7A, i.e., in the
event that judgment is made that the interruption is from
the micro-computer 7B, the flow proceeds to step S18. 1In
step S18, the CPU 10 causes the program data of the sector
to be transferred from the signal processing circuit 5B to
the main memory 11. The transferred program data is read
as necessary according to the CPU 10, and processed.

Once the processing in step S18 is completed, the
flow proceeds to step S7, and the CPU 10 judges whether or
not to instruct the micro-computer 7B of a next reading.
In the event that judgment is made that there is the need
to read, i.e., in the event that judgment is made that the
program data necessary for the new scene is not
transferred to the main memory 11, reading of the next
sector is instructed. The flow then returns to step S12,
wherein the micro-computer 7B reads the program data of
the instructed sector into the signal processing circuit

5B. On the other hand, in the event that judgment is made



. 4 S EP 2002 27 1. An apparatus for reproduci ng and processi ng_gaétap
recorded on a disk, said apparatus conprising: a first reproducing uni tZﬂl?
operabl e to reproduce first data recorded on a primary surface of a disk,
said first data including graphics data and/or audio data: a second
reproducing unit operable to reproduce independently fromsaid first
reproduci ng unit second data recorded on said primary surface of said disk,
sai d second reproducing unit reproduci rgl$ai-d second data at a position
relative to said disk which does not interfere with the reproduction of
said first data by said first reproducing unit; a data processing unit
operable to process said first and second data; and a control unit operable
to control tHeA¥ cfRardinrg nks opet ateone bRstakdteds st -repr dBushAgeusnt and
sai d second reproducing unit, wherein said first data and said second data
are transferfiat f1yignent is r%@d?eE’P%HuEPﬁgPHﬁQFaanéa%l pesegsagy for

r epr oduci ng Lh% into a main nenory, and wherein_a rami s executed

based on t he*ROMFNHIFHRT N3 ?%%nn’é?%dne%‘?yre?dlﬂ 8 BARALOR A8cording to

Caima1l, wher el sai d data processing unit includes an audi o processing
unit oper ablcéo'? Prttess audio data reproduced by said first or second

reproducing unit. ‘As described above, the disk reproducing device 2A

reproduces data from the CD-ROM 1 necessary for
reproducing the sound, and the disk reproducing device 2B
reproduces data from the CD-ROM 1 necessary for changing
the scene, so the program can be replaced without
interrupting the sound.

Although Fig. 4 shows image data and program data
being reproduced with the disk reproducing devices 2A and
2B, and Fig. 4 shows audio data and program data being
reproduced thereby, both disk reproducing devices 2A and
2B can be used for reproducing audio data. For example,
an arrangement may be employed wherein the audio data for
the background music of the game is reproduced with the
disk reproducing device 2A and the audio data for the
sound effects of the game is reproduced with the disk
reproducing device 2B, the two sets of audio data being
synthesized by the sound processor 14 and output to an
unshown speaker.

Also, since it is possible to reproduce image data
with both disk reproducing devices 2A and 2B, e.g. an

arrangement may be made wherein image data for character 1



- ~SEP,20p2 28 3. An apparatus according to claim1, wherein said first
reproducing unit has a first pick-up operable to reproduce data f rofmSEE; 02
primary surface of said disk and said second reproducing unit has a second
pi ck-up operable to reproduce data fromsaid primary surface of said disk
said first pick-up being positioned at a first position relative to said

di sk, and sai d second pick-up being positioned at a second position
relative to said disk, such that said se&8nd pick-up reproduces a second
track on said disk while said first pick-up reproduces a first track on
said disk. 4. An apparatus according to claim3, wherein said data
reproduced by said first pick-up conprises graphics data, and said data

r epr oduced b{s seeRredeced Wi eik- tre cdhpk | serredvging davices2A Apndppar at us
according to claim4, wherein said programdata_conprises a program for

i nt er changi ngn2ge i 43t ofpe EhAFRC LK et oh3l E@PE@@?CQS whtBppaeatéiskaccor di ng
to claim 3, wherein said_data gﬁgroduced by said first pick-up includes

audi o dat a, TRRFUMAAILYEGR othic ctPeReRai 3 Levbng i?@ﬁlﬁﬁn? Bfudes audio
data. 7. An_%gggr tu? accor di n¢ %o claim3 ggegein.said ga%a %ggroduced ?y
both said fir TP AR s @%dﬁﬁﬁ¥%|§Q pthe Lfiags dara. 4 SE
2002 20 O ARSERREALUE BRSTALGAS S D heabieh R LA o0 g
appar at us a%%gfgfghgcb&ﬂfgénéﬂ_mﬂ@rfjn said first
Fig. 3B represents another operational example of the
pick-up 3A and pick-up 3B. For example, the image data
and the audio data are recorded on remote positions on the
CD-ROM 1, and description will be made of continuous
reproducing thereof with reference to the flowchart shown
in Fig. 6.
In step S21, the CPU 10 respectively specifies the
position P, of the head data of the image data on the track
T, to the micro-computer 7A, and the position P, of the
head data of the audio data on the track T, to the micro-
computer 7B. -
In step S22, the micro-computer 7A controls the servo
circuit 8A according to instructions from the CPU 10, and
sets the pick-up 3A to position P,, and the micro-computer
7B controls the servo circuit 8B and sets the pick-up 3B
to position P,.
In step S23, the micro-computer 7A notifies the CPU

10 once reading of the image data of the certain sector by

the signal processing circuit 5A is completed. In step



reproducing unit has a first pick-up operable to reproduce data fr-qmsgpiﬂg
primary surface of said disk and said second reproducing unit has a secon
pi ck-up operable to reproduce data fromsaid primary surface of said disk;
said first pick-up being positioned at a first position relative to said

di sk, and sai d second pick-up being positioned at a second position
relative to said disk, such that said second pick-up reproduces a second
track on said disk after said first pick-1¥p +eproduces a first track on
said disk. 10. An apparatus according to claim9, wherein said data
reproduced by both said first pick-up and said second pick-up is graphics
data. 11. An apparatus according to claiml, wherein said first reproducing
unit has a fPP4t PhekCEH dPetaBnEfessSr Prodiicged fiedar odmtde Fegrtiorary
surface of said disk and said second reproducing unit has a second pick-up
operabl e to ﬁEBWoHB@eS&QPélfPBHF%&FH“ErPﬁﬁFV1§u%@aE€ dhes Fiad nd e oA d

oper abl e to FEER 9P . Sur e ol d
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said first t§ackapg %Bhgo%%. é&&%éiﬁakgoé%gﬁﬁgf%ﬂéﬂ&or eﬁrspgki‘”t%%tsaciod

second track on said disk. An apparatus acc ing to’'claim1I, wherein

sai d data regrodHsg8whRYchet Brsahd Liksat pick-up and said second pick-up is
audi o data. 13. An apparatus according to claim1, wherein said first

reproduci ng unit baseather propeskitg opesabbesta repicotpie tedt a theom said

primary surface of said disk and said second
flow proceeds to step S$25, and the CPU 10 judges whether
or not to instruct reading of the next sector to the
micro-computer 7A. In the event that the CPU 10 has not
read to position Py of track T; (the last sector of the
necessary image data), the CPU 10 instructs the sector for
the next reading. Then, in the event that reading has
been instructed, the flow returns to step 523, wherein the
micro-computer 7A reads the image data of the sector
instructed. On the other hand, in the event that judgment
is made that reading has been made to position P; of track
T,, the flow proceeds to step S26.

In step $26, the micro-computer 7B notifies the CPU

10 once reading of the audio data of the position P, of
track T, by the signal processing circuit 5B is completed.
At the time of reading from the position P, of track T,,

the pick-up 3B has been set in the position P, of track T,

beforehand, so switching between the image data and audio



reproduci ng unit has a second pick-up operable to reproduce data fquggﬁjﬁh
primary surface of said disk; said first pick-up being positioned at 2
first position relative to said disk, and said second pick-up being
fpositioned at a second position relative to said disk, such that said
second pick-up reproduces a second portion of a first track on said disk
while said first pick-up reproduces a first portion of said first track on
said disk. 14. An apparatus accordi ng tol8l aim 13, wherein said reproducing
operation is executed at the time of starting up said apparatus. ~SEP
2002 31 25. An apparatus according to claim1, wherein said disk includes
data for executing a video gane. 16. An apparatus according to claiml,
wher ei n sai FR FHE G nPIATE | M | TRRRTAEYr SPFR ELOPF 0E8_sPRg uni t
operabl e to process graphics data reproduced by said first or second
reproducirm)é%ﬁégr : ﬁﬁ%ﬁﬂqﬁﬁyfcw repr oduci ng and processing data recorded
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reproduci ng unit reproducing sald second data at a position relative to
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data by said first reproducing unit; processing said data reproduced by

said first arasecgish riaproeiicigms Unine el 10 apsdgss | vige tBed birabtdaba and
sai d second data fromsaid

instruct reading of the next sector to the micro-computer

7B. In the event that judgment is made that the reading

of the necessary audio data has not been completed, the

CPU 10 instructs the next reading, and the steps from step

S26 on are repeated. In the event that judgment is made

that the reading of the necessary audio data has been

completed, the processing ends.

Thus, by means of reproducing image data with the
disk reproducing device 2A, and reproducing audio data
which is located at a position removed from that of the
image data with the disk reproducing device 2B,
reproducing of audio data with the disk reproducing device
2B can begin instantly as soon as reproducing of the image
data with the disk reproducing device 2A ends.

Fig. 7 is a flowchart for describing another specific
example in Fig. 3B. The processing shown in Fig. 7 will
be described with an example of instantaneously switching

to reproduce first image data and second image data which



Jfirst reproducing unit and said second reproducing unit i
wherein a programis executed based on the conbined data

nto a nain‘
in said main

NSE™ 202

menory. - ~ SEP 2~'t 32 18. A nethod according to claim 17, wherein said

-processi ng step processes audi o data reproduced by said first or second

reproducing unit. 19. A method according to claim 17, wherein second
reproduci ng unit reproduces a track at a second position on said disk while
said first reproducing unit reproduces @%rack at a first position on said
di sk. 20. A nethod according to claim 19, wherein said data reproduced by

said first reproducing unit conprises graphics data, and
reproduced by said second reproducing unit conprises  prog
met hod accoRBengeeerdedi aF 20ePaReEei ANSaF 8 BVEEr BRFEALRSC
for interchanging a first object and a second object. 22.

sai d data
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reproduces a track at a second position on said

to position P,. In step S$32, the micro-computers 7A and 7B

respectively control the servo circuits 8A and 8B, and

move the pick-ups 3A and 3B to the respective

of track T, and P, of track T,.

positions P,

In step S33, the micro-computer 7A notifies the CPU

10 once reading of the first image data of the certain

sector by the signal processing circuit 5A is

completed.

In step S34, the CPU 10 transfers the image data of the

sector from the signal processing circuit 5A to the main

memory 11. The CPU 10 then further transfers

the image

data to the graphics memory 13 via the graphics processor

12. The transferred first image data is read by the

graphics processor 12, and following certain processing

thereto, is output to an unshown CRT or the like.

Once the processing in step S34 is completed, the

flow proceeds to step S35, and the CPU 10 judges whether

or not to instruct reading of the next sector

micro-computer 7A. In the event that the CPU

to the

10 has not

read to position P, of track T,, the CPU 10 instructs the

A



fdisk while said first reproducing unit reproduces a track at a first
position on said disk. 26. A nethod according to claim 25, whereifs8EQ 2002
data reproduced by both said first reproducing unit and said second
reproducing unit is graphics data. 27. A method according to claim 17,
wherein said second reproducing unit reproduces a track at a second
position on said disk, after said first reproducing unit reproduces a track
at a first position on said disk; and wh2gtetn said first reproducing unit
reproduces said track at said first position on said disk after said second
reproducing unit reproduces said track at said second position on said

di sk. 28. A nethod according to claim 27, wherein said data reproduced by
bot h sai d fEestorefiasdudindganti reasd i d Bwbndin g drieMy Wt i s audio
dat a. ~ S E P 2d12 34 29. A nethod according to claim17, wherein said
second repr 5836iLRY MFs hessy dnriedictesecdhe Y gieirns 19 stter &33.0on
said disk while said first reproducing unit reprqoduces a first portion of

said first PPEIRISH g FUF™K CORRU R ehdif dRf nigrage dafian o, thher ei n
said repr oducicq:ﬁropera}:ti on :S‘f eﬁ)ecucgl%do th%é i(ge of éiearti r}ﬁﬁu@‘ sai d
appar at us. 3TCRImEtYRod UCESTdi 1§ {0 PR 7%k i Y i e Hat a for
executing a,yldea-gane 3z A hod Asconding.dg, Glalmal. hereln sai d
processi ng I8 processes gra[?nl cS da agrepro uced Dby saidtirst or Second
reproduci ngo\nighack T,, the flow proceeds to step S36.
In step S36, the micro-computer 7B notifies the CPU
10 once reading of the second image data of the sector by
the signal processing circuit 5B is completed. At the
time of starting to read the second image data, the pick-
up 3B has been set in the position P, of track T,
beforehand, so switching between the first image data and
second image data can be performed instantly.
In step S37, the CPU 10 transfers the second image
data which has been read from the signal processing
circuit 5B to the main memory 11, and further to the
graphics memory 14 via the graphics processor 12. the
transferred data is read by the graphics processor as
necessary, subjected to certain processing, and output to
an unshown CRT.
In step S38, the CPU 10 judges whether or not to
instruct reading of the next sector to the micro-computer
7B. In the event that judgment is made that the reading

of the necessary second image data has not been completed,

the CPU 10 instructs the next reading, and the steps from
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circuit 8A to read the sector to the image processing
circuit 5A. The micro-computer 7A then notifies the CPU
10 once reading is completed.
In step S44, the CPU 10 transfers audio image data
read by the signal processing circuit 5A and transferred
to the main memory 11 to the sound memory 15 via the sound
processor 14. The transferred audio data is read by the
sound processor 14, and following certain processing

thereto, is output to an unshown speaker or the like.

In step S45, the CPU 10 judges whether or not to
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7a. In the event that the audio data has not yet been
read to the position P, which is the final sector thereof,
the CPU 10 instructs the sector for the next reading, and
the steps from S43 are repeated. On the other hand, in
the event that the audio data has been read to the
position P, which is the final sector thereof, the flow
proceeds to step S46. At this time, the CPU 10 again
specifies to the micro-computer 7A the position P, of the
head sector, specified in step S41. The micro-computer 7A
controls the servo circuit 8A, and sets the pick-up 3A to
the position P, of the instructed head sector.

In step S46, the micro-computer 7B controls the sexrvo
circuit 8B to read the sector to the image processing
circuit 5B from the CD-ROM 1. At this time, in step S42,
the pick-up 3B is already set at the position P, of the
head sector beforehand, so there is no break in the
background music when switching from audio data reading
from the disk reproducing device 2A to the disk
reproducing device 2B.

The micro-computer 7B notifies the CPU 10 once
reading of the sector by the signal processing circuit 5B
is completed. Then, in step S47, the CPU 10 transfers
audio image data read by the signal processing circuit 5B

and transferred to the main memory 11 to the sound memory
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15 via the sound processor 14. The transferred audio data
is read by the sound processor 14, and following certain
processing thereto, is output to an unshown speaker or the
like.

In step S48, the CPU 10 judges whether or not to
instruct reading of the next sector to the micro-computer
7A. In the event that the audio data has not yet been
read to the position P, which is the final sector thereof,
the CPU 10 instructs the sector for the next reading, and
the steps from S46 are repeated. On the other hand, in
the event that the audio data has been read to the
position P, which is the final sector thereof, the flow
returns to step S43. At this time, the CPU 10 again
specifies to the micro-computer 7B the position P, of the
head sector, specified in step S41. The micro-computer 7B
controls the servo circuit 8B, and sets the pick-up 3B to
the position P, of the instructed head sector. Also, the
pick-up 3A has already been set to the position P, of the
instructed head sector, and is in a state capable of
immediately reading.

Thus, there is no break in the background music,
since the disk reproducing device 2A and disk reproducing
device 2B alternately reproduce the same audio data.

In the example shown in Fig. 3D, the pick-up 3A

reproduces the data recorded in the track T, from position
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Pg, and the pick-up 3B reproduces from position P,.
Consequently, the data recorded from position P, to
position P,, on the track T, can all be read in half the
time as compared to reading using only one pick-up.

For example, in the event of starting up a game, in
many cases a large file must be read, so this arrangement
is effective in such situations.

While the above embodiments have been described as
using a CD-ROM, the present invention is by no means
restricted to such; rather, various types of disk devices
may be used to realize the present invention. Also, at
least one of the fist reproducing unit and second
reproducing unit may be a reproducing unit of a disk
reproducing unit with upward-compatibility.

As described above, the image processing apparatus
and image processing method according to the present
invention is arranged such that the first reproducing unit
and second reproducing unit reproduce data independently
from one another, thereby enabling processing of motion
image data changing at high speed, and speedily completing
scene changes.

The present invention has been described above with
reference to embodiments, but the present invention is by

no means restricted to such; rather, it is needless to say

that various changes and variations may be made in the
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invention without departing from the scope of the

accompanying claims.
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1. An apparatus for reproducing and processing data recorded on

a disk, said apparatus comprising:

a first reproducing unit operable to reproduce first data
recorded on a primary surface of a disk, said first data
including graphics data and/or audio data;

a second reproducing unit operable to reproduce
independently from said first reproducing unit second data
recorded on said primary surface of said disk, said second
reproducing unit reproducing said second data at a position
relative to said disk which does not interfere with the
reproduction of said first data by said first reproducing unit;

a data processing unit operable to process said first and
second data; and

a control unit operable to control the reproducing
operations of said first reproducing unit and said second
reproducing unit,

wherein said first data and said second data are transferred
from said first reproducing unit and said second reproducing unit
intc a main memory, and wherein a program is executed based on

the combined data in the main memory.

2. An apparatus according to Claim 1, wherein said data
processing unit includes an audio processing unit operable to
process audio data reproduced by said first or second reproducing

unit.
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3. An apparatus according to claim 1, wherein said first
reproducing unit has a first pick-up operable to reproduce data
from said primary surface of said disk and said second
reproducing unit has a second pick-up operable to reproduce data
from said primary surface of said disk;

said first pick-up being positioned at a first position
relative to said disk, and said second pick-up being positioned
at a second position relative to said disk, such that said second
pick-up reproduces a second track on said disk while said first

pick-up reproduces a first track on said disk.

4. An apparatus according to claim 3, wherein said data
reproduced by said first pick-up comprises graphics data, and
said data reproduced by said second pick-up comprises program

data.

5. An apparatus according to claim 4, wherein said program data
comprises a program for interchanging a first object and a second

object.

6. An apparatus according to claim 3, wherein said data
reproduced by said first pick-up includes audio data, and said

data reproduced by said second pick-up includes audio data.

7. An apparatus according to claim 3, wherein said data
reproduced by both said first pick-up and said second pick-up is

audio data.
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9. An apparatus according to claim 1, wherein said first
reproducing unit has a first pick-up operable to reproduce data
from said primary surface of said disk and said second
reproducing unit has a second pick-up operable to reproduce data
from said primary surface of said disk:

said first pick-up being positioned at a first position
relative to said disk, and said second pick-up being positioned
at a second position relative to said disk, such that said second
pick-up reproduces a second track on said disk after said first

pick-up reproduces a first track on said disk.

10. An apparatus according to claim 9, wherein said data
reproduced by both said first pick-up and said second pick-up 1is

graphics data.

11. An apparatus according to c¢laim 1, wherein said first
reproducing unit has a first pick-up operable to reproduce data
from said primary surface of said disk and said second
reproducing unit has a second pick-up operable to reproduce data
from said primary surface of said disk;

said first pick-up being positioned at a first position
relative to said disk, and said second pick-up being positioned

at a second position relative to said disk, such that said second
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position relative to said disk, such that said first pick-up

reproduces said first track on said disk after said second pick-

up reproduces said second track on said disk.

12. An apparatus according to claim 11, wherein

said data

reproduced by both said first pick-up and said second pick-~up is

audio data.

13. An apparatus according to «claim 1, wherein said first

reproducing unit has a first pick-up operable to reproduce data

from said primary surface of said disk and said second

reproducing unit has a second pick-up operable to reproduce data

from said primary surface of said disk;

said first pick-up being positioned at a first position

relative to said disk, and said second pick-up being positioned

at a second position relative to said disk, such that said second

pick-up reproduces a second portion of a first track on said disk

while said first pick-up reproduces a first portion of said first

track on said disk.

14. An apparatus according to claim 13, wherein said reproducing

operation is executed at the time of starting up said apparatus.
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15. An apparatus according to «claim 1, wherein said disk

includes data for executing a video game.

16. An apparatus according to <claim 1, wherein said data
processing unit includes a graphics processing unit operable to
process dJgraphics data reproduced by sald first or second

reproducing unit.

17. A method for reproducing and processing data recorded on a
disk, said method comprising:

reproducing first data recorded on a primary surface of a
disk using a first reproducing unit, said first data including
graphics data and/or audio data;

reproducing second data recorded on said primary surface of
said disk using a second reproducing unit independently from said
reproduction of said first data, said second reproducing unit
reproducing said second data at a position relative to said disk
which does not interfere with said reproduction of said first
data by said first reproducing unit;

processing said data reproduced by said first or second
reproducing unit; and

transferring said first data and said second data from said
first reproducing unit and said second reproducing unit into a
main memory, wherein a program is executed based on the combined

data in said main memory.
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18. A method according to claim 17, wherein said processing step
processes audio data reproduced by said first or second

reproducing unit.

19. A method according to claim 17, wherein second reproducing
unit reproduces a track at a second position on said disk while
said first reproducing unit reproduces a track at a first

position on said disk.

20. A method according to claim 19, wherein said data reproduced
by said first reproducing unit comprises graphics data, and said
data reproduced by said second reproducing unit comprises program

data.

21. A method according to claim 20, wherein said program data
comprises a program for interchanging a first object and a second

object.

22. A method according to claim 19, wherein said data reproduced
by said first reproducing unit includes audio data, and said data

reproduced by said second reproducing unit includes audio data.

23. A method according to claim 19, wherein said data reproduced
by both said first reproducing unit and sald second reproducing

unit is audio data.
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by both said first reproducing unit and said second reproducing

unit is graphics data.

25. A method according to claim 17, wherein said second
reproducing unit reproduces a track at a second position on said
disk while said first reproducing unit reproduces a track at a

first position on said disk.

26. A method according to claim 25, wherein said data reproduced
by both said first reproducing unit and said second reproducing

unit is graphics data.

27. A method according to «claim 17, wherein said second
reproducing unit reproduces a track at a second position on said
disk, after said first reproducing unit reproduces a track at a
first position on said disk;

and wherein said first reproducing unit reproduces said
track at said first position on said disk after said second
reproducing unit reproduces said track at said second position on

said disk.

28. A method according to claim 27, wherein said data reproduced
by both said first reproducing unit and said second reproducing

unit is audio data.
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reproducing unit reproduces a second portion of a first track on
said disk while said first reproducing unit reproduces a first

portion of said first track on said disk.

30. A method according to claim 29, wherein said reproducing

operation is executed at the time of starting up said apparatus.

31. A method according to claim 17, said disk includes data for

executing a video game.

32. A method according to claim 17, wherein said processing step
processes graphics data reproduced by said first or second

reproducing unit.



