-1- RECORDI NG REPRODUCI NG APPARATUS, RECORDI NG NETHOd%E&}?g“g_ﬁ o
RECORDI NG REPRODUCI NG METHOD BACKGROUND OF THE | NVENTI ON © OF el bf
the Invention The present invention relates to recording/rgpﬁggucing
appar atuses, recordi ng net hods and recordi ng/ reproduci ng nethodst“dnd in
particular, to a recording/reproduci ng apparatus, a recording nethod and a
recordi ng/ reproduci ng nethod which are iagable of reproducing high-quality
i mges when perform ng reproduction at an N-fold speed. 2. Description of
the Related Art I n an anal og vi deocassette recorder, an inmage signa

is recorded on tracks in units of fields. In the normal reproducing node,
sequenti al reprRECRRAING /REGROPHEING cRBPARATYS 4 RESORDINGY MEFHORe dAND
reproduce nornal noving pictures. addition, in reproduction

|
(vari abl e speed reproductiSﬁfogplﬁﬁ/R@?ébQPQﬁNQNMﬁ1§QPh as a doubl e speed

or a triple speed, reproduction fromN tracks is perforned during the
period of one field. Accordingly, when N-fold speed reproduction is
performed, i obﬂﬁab%yTﬁEpi nfromthe tracks are combi ned, which
generates nuch noise, so t Igh quality images cannot be reproduced.
Conversely, for exanple, on an anal og vi deodi sc one

1. Field of the Invention

The present invention relates to recording/reproducing

- apparatuses, recording methods and recording/reproducing

methods, and in particular, to a recording/reproducing
apparatus, a recording method and a recording/reproducing
method which are capable of reproducing high-quality images
when performing reproduction at an N-fold speed.
2. Description of the Related Art

In an analog videocassette recorder, an image signal is
recorded on tracks in units of fields. In the normal
reproducing mode, sequential reproduction from the field
unit tracks is performed to reproduce normal moving pictures.

In addition., in reproduction (variable speed
reproduction) at an N-fold speed, such as a double speed or
a triple speed, reproduction from N tracks is performed
during the period of one field. Accordingly, when N-fold
speed reproduction is performed, images locally reproduced
from the tracks are combined, which generates much noise, so
that high gquality images cannot be reproduced.

Conversely, for example, on an analog videodisc one



- 2- frame (two fields) of image data is recorded for one rotation
Thus, even when N-fold speed reproduction from the videodisc is perforned,
high quality imges with |l ess noise can be obtained by perform ng conpl ete
reproduction fromthe desired field or frane. Accordi ngly, by
recording video signals not on a magnetic tape but on a disc |like a hard
disc or an optical disc, imges with I§s§ noi se can be obtained even if
the N fold speed reproduction is perforfred because reproduction at an
arbitrary position, which is random access, can be perforned on the disc.
Concerning the recording nedia such as the hard disc and the optical disc,
t hei r standaf@ame fovodeields heaf dmagehdaggsiigpreeprdeditfqr vingeo signal is
recorded. A sector as the unit of recordina to or reproduction fromthe

I

medi a does ROLaEEPResptRYs t ST MIRD B Lol aPeqd LePT AR 598 nedi a

the cal bul at (R PARePRRGPnY: ot B28R eneflhl e i d5R Moa e
and the operaligR c§A"E n%tﬂi‘f&;[ Eie erformt mﬁfegygém&e n

Accordingly, 1t 1s an object o resent 1 nvention to provi

recordi ng/ r egirgfUehB0dePPRER I e 18 J1eGRafeny nethod and a
recordi ng/ reproduci ng nethod in which address

Accordingly, by recording video signals not on a

magnetic tape but on a disc like a hard disc or an optical
disc, images with less noise can be obtained even if the N-
fold speed reproduction is performed because reproduction at
an arbitrary position, which is random access, can be
performed on the disc.

Concerning the recording media such as the hard disc
and the optical disc, their standard is not determined on
the assumption that a video signal is recorded. A sector as
the unit of recording to or reproduction from the media does
not correspond to a frame or field. Thus, the recording
media have a problem in which, when variable speed
reproduction is performed, the calculation for finding the
address of the start frame is complicated and the operation

consumes much time.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention
to provide a recording/reproducing apparatus, a recording

method and a recording/reproducing method in which address



- 3- calculation in variabl e speed reproduction can be easily perforned,
whereby facilitating vari abl e speed reproducti on. To this end,
according to an aspect of the present invention, the foregoing object has
been achi eved through provision of a recording/reproduci ng apparatus for
recording data on a disc recording nediumin units of sectors, and
reproduci ng the recorded data, the recordi ng/reproduci ng apparatus

i ncluding recording control neans for performing control so that the start
of predeterm ned units of a coded video signal is recorded at the start of
one of the sectors of the disc recording nmedi um Preferably, the
recordi ng cormlicyllapdansipevaoiasle fapadaderepoodnoticn camtbe hragiladet er m ned
units of the coded video signal are recorded in_m consecutive sectors,
bei ng a daﬂ§¢¢€€8@é|n@hPEQPBnfa°111taﬂ%99bW@€éPBiﬁ1ﬁéﬂe%hF%EFQQHFQiQDfranes

and the recordlﬂg ontrol _means gpgrforn1conté sQ that t%&f start of
the frames of th&°chbtd SAedls &ﬁ‘%‘ Or 8B of R 'ﬁbe one of
the sectors %PeEQioﬁ'S%nEeE§%Qé§¥héf%ﬁ t.Bas Pe ﬁoéghfgvé& <£Qﬁ{ aspect
of the presént 1nvention goi'ng objec €en achie hr ough
provi sion ofproRilsgeqr 8eng EE%&%E&JéVréﬁ%H&H@&B& amgaﬁééuy'fki)éédHFﬁlddT
units of sectors on a disc recording nedium 1In ich the start of
pr edet er m nethtanions aofiaccodedrdime mesiiginalini Snitecof dedctdrd haarst art of
the sectors of the disc recording
reproducing the recorded data, the record1ng/reproduc1ng
apparatus including recording control means for performing
control so that the start of predetermined units of a coded
video signal is recorded at the start of one of the sectors
of the disc recording medium.
Preferably, the recording control means performs
further control so that the predetermined units of the coded
video signal are recorded in m consecutive sectors, being a
data recording region.
The predetermined units may be frames, and the
recording control means may perform control so that the
start of the frames of the coded video signal is recorded at
the start of one of the sectors of the disc recording medium.
According to another aspect of the present invention,
the foregoing object has been achieved through provision of
a recording method for recording a coded video signal in
units of sectors on a disc recording medium, in which the

start of predetermined units of a coded video signal is

recorded at the start of the sectors of the disc recording



-4- medi um Preferably, the predetermined units of the coded video
signal are recorded in mconsecutive sectors being a data recording
region, and dumry data is recorded in the section of a data recording
region in which the predeterm ned nunber of units of the coded video
signal are not recorded. According to a further aspect of the present

i nvention, the foregoing object has been achieved through provision of a
recordi ng/ reproduci ng net hod for recordrn@ on a disc recording nediuma
video signal coded in units of sectors, and reproducing the recorded coded
video signal, in which the recording/reproducing nethod controls recording
so that themeflaum.of predeterm ned units of the coded video signal is
recorded at the start of the sectors of the disc recording nmedium and the
predet er m ned uniRrefgraiy .céhedrrefgterningd|unkts ofc dhgegofpndnvideo
consecutive s ctors, and the  recording/reproduci ng nethod controls

r epr oduct i onS gnghatre Lgrardetk N8 coBgechiive s xF fiding @ d8ffoduced
at a speed s_t he nornal L ue obtaln d. b ding m. x Nto
a readout - sta?% et e %f%fep?bg g?nbstﬁec?F e?h’b?%ﬁbt%?&ﬂﬁgd uni t
of the codedoyi gegaph IPdkor it §¢ADn? in GRIGH! £5E aﬁfe@éféxﬂ{ln@&m%bfeﬂr
reproducing the (L+1)-th predetermned unit of the coded video signal.

BRI EF DESCRI Bfl Ghi €& JHEHRAYIES video signal are not recorded.

~ According to a further aspect of the present invention,
the foregoing object has been achievedfthrough provision of
a recording/reproducing method for recording on a disc
recording medium a video signal coded in units of sectors,
and reproducing the recorded coded video signal, in which
the recording/reproducing method controls recording so that
the start of predetermined units of the coded video signal
is recorded at the start of the sectors of the disc
recording medium, and the predetermined units of the coded
video signal are recorded in m consecutive sectors, and the
recording/reproducing method controls reproduction so that,
when the recorded coded video signal is reproduced at a
speed N times the normal speed, a value obtained by adding m
x N to a readout-start sector number for reproducing the L-
th predetermined unit of the coded video signal is used as a
readout-start sector number for reproducing the (L+1)-th

predetermined unit of the coded video signal.

BRIEF DESCRIPTION OF THE DRAWINGS



- 5- Fig. 1 is a block diagram showi ng an exanple of a
recordi ng/ reproduci ng apparatus to which an inage data reproducing
apparatus of the present invention is applied. Fig. 2 is a chart
showi ng the structure of a packet in an | EEE 1394 bus. Fig. 3is a
chart showi ng the condition of inage data recorded on the hard disc in
Fig. 1. Fig. 4 i1s aflowhart illustrating the operation of the
recordi ng/ reproduci ng apparatus in Fig.” 17 ~ Fig. 5is a flowhart
illustrating the details of a readout sector calculating process in step
S2 in Fig. 4. Fig. 6 is a flowhart illustrating the details of an
updating tim ng ddiger i dst rohlpchcétagram stheywisy an Bxgmplle of a Fig. 7 is
atimng chart illustrating the operation of the exanple in Fig. 1 when it
perforns var FeeeRdEppEePRodwcdagc apparatus precdieh e dmagpEdRREFERRED

EMBODI MENTS ig. 1 shows a recording/reproduci ng apparatus__ accordin
to an enbodiﬁ%ﬂfoéﬁéiqﬂaﬁﬁﬂﬁﬁiﬁPsiﬁ eﬁP?oﬁ?eﬁéh?ﬁﬁﬂW9ﬁ%l9§8éﬁ gRBiiede °
recorder (DVCR) B onnect i rdi.ng/ reprodycin aratus 1
Ve an Institute faE & agtfi oareo e thd TR BsUERRECPE R ERREE, B
A nonitor 3} SrEgso feiReted to the DVCR 2. The

recordi ng/ reproduci ng apparatus 1 includes a hard
Fig. 3 is a chart showing the condition of image data

recorded on the hard disc in Fig. 1.
Fig. 4 is a flowchart illustrating the operation of the
recording/reprbducing apparatus in Fig. 1.
Fig. 5 is a flowchart illustrating the details of a
readout sector calculating process in step S2 in Fig. 4.
Fig. 6 is a flowchart illustrating the details of an
updating timing determination process in step S3 in Fig. 4.
Fig. 7 is a timing chart illustrating the operation of
the example in Fig. 1 whén it performs variable speed

reproduction.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows a recording/reproducing apparatus
according to an embodiment of the present invention. A
digital video cassette recorder (DVCR) 2 is connected to
this recording/reproducing apparatus 1 via an Institute of
Electrical and Electronics Engineers (IEEE) 1394 bus. A
monitor 3 is also connected to the DVCR 2.

The recording/reproducing apparatus 1 includes a hard



- 6- disc drive (HDD) 11, to which or fromwhich inage data is recorded
or reproduced. An integrated drive electronics (IDE) controller 12 is used
to control recording to or reproduction fromthe hard disc drive 11. A
first-in first- out unit (FIFO 13 is used as a buffer in which data
supplied fromthe IDE controller 12 is tenporarily stored and output to a
LINK 14, while it is used as a buffer in _which inmge data supplied from
the LINK 14 is tenporarily stored and cn&rnn to the IDE controller 12. The
LINK 14 transfornms the imge data supplied fromthe LINK 14 to packets
havi ng an i sochronous node before outputting the packets to a PHY 15, and
de- packet s | fhge drive sUER) dd .f tonwhidk EHVEXER ydfighe iowgeudatagist to the
FI FO 13. The PHY 15 perforns data-strobe(DS)-coding
nDduIation/dEﬁﬁﬂH?%@iQﬁlrQH¥99Pﬁ@F moFlenF?ﬁF¢#%g:ﬁ?lﬁﬁeﬁﬂéFﬁ§°PH§SDS-cod|ng

of the packe ed f.,rom t he NK 14 nd_out uts he DS-coded
data to a 13 ﬁggirﬁ?$ l?hésPH§e§ 3I§%P$Eﬁ ISP °c88i ng

demodul at ed opEofaridt ] ﬂ&? ARG s MR lﬁl?’ltr%@diﬁ“%?ﬁ e
suppl i ed froguthgnit NFIEch a3 Rackeka A3Va NGuffer IﬁEEm&%«%dh%achronous node
fromthe 1394 termnal 16 to the DVCR 2 via the | EEE 1394. A CPU 17 is
used to cont sapplied ofsomattihendDEf coherbDiec o rid |twmpbtaritifeskbkF&13, t he
LINK 14, the PHY 15, etc. An operation

and output to a LINK 14, while it is used as a buffer in

which image data supplied from the LINK 14 is temporarily

stored and output to the IDE controller 12. The LINK 14

transforms the image data supplied from the LINK 14 to

packets having an isochronous mode before outputting the

packets to a PHY 15, and de-packets image data supplied from

the PHY 15 before outputting it to the FIFO 13.

The PHY 15 performs data-strobe(DS)-coding

modulation/demodulation. In other words, the PHY 15

performs the DS-coding of the packet data supplied from the

LINK 14, and outputs the DS-coded data to a 1394 terminal 16.

The PHY. 15 also performs the DS-coding demodulation of data

supplied from the 1394 terminal 16, and outputs the

demodulated data to the LINK 14.

The PHY 15 outputs the packets supplied from the LINK
14 as packets having the IEEE 1394 isochronous mode from the
1394 terminal 16 to the DVCR 2 via the IEEE 1394. A CPU 17

is used to control the operations of the IDE controller 12,

the FIFO 13, the LINK 14, the PHY 15, etc. An operation



-7- unit 18 is used to output signals corresponding to operations by a
-user to the CPU 17. Next, the operation of the CPU 17 will be
described. By controlling the operation unit 18 to command recordi ng, the
CPU 17 executes, for exanple, the process of recording to the hard disc
drive 11 image data supplied fromthe DVCR 2 via the | EEE 1394 bus.

In other words, in this case, inmage data in the formof |EEE 1394

i sochronous node packets is input fromthe DVCR 2 via the | EEE 1394 bus.
The image data is input to the PHY 15 via the 1394 term nal 16. The PHY 15
performs the DS- coding denodul ation of the inage data before supplying
the denodul anét &t bs tesathdd NP4, sThgpals Nporrestongddigette t he i nput

i mge data packets_ to extract inmage data _excluding a header portion, and
supplies it PBeFARLEREDY R uieL dpdPsr (FUslbrage. The IDE controller 12

| ds the i data stored.i ,EO. 1 d lies th d
"mage dbta o R 4ol SEeAPEYEn 107 (e rethrd gLt PO PR e 1 ho

structure of pgn.LE Jgf.ﬁ, 1 SRC R d b ©cis RagkEly ' as shown
; . . B ;

in Fig. 2, |n9tﬁé“FE %§94 | sOC rgagﬁsaég%aiﬁlock pap%gt;gggrgg?gflrstly
an 8-byte 1884 ts@cly adtutRackebrheadaplandtne gstaldd brare@okiifg COMDN
| sochronous packet (CIP) header. Subsequently thereto, a DVCR standard
definition (60 thHatlmaid atisd sirdste. 11Thinagdadatd| sugplied drpos ¢de0DVER X

bl ocks, and one block is
2 via the IEEE 1394 bus.

In other words, in this case, image data in the form of
IEEE 1394 isochronous mode packets is input from the DVCR 2
via the IEEE 1394 bus. The image data is input to the PHY
15 via the 1394 terminal 16. The PHY 15 performs the DS-
coding demodulation of the image data before supplying the

" demodulated data to the LINK 14. The LINK 14 de-packets the
input image data packets to extract image data excluding a

. header portion, and supplies it to the FIFO 13 for temporary
storage. The IDE controller 12 properly reads the image
data stored in the FIFO 13, and supplies the read image data
to the hard disc drive 11 for recording.

Fig. 2 shows the structure of an IEEE 1394 isochronous
data-block packet. That is, as shown in Fig. 2, in the IEEE
1394 isochronous data-block packet are set firstly an 8-byte
1394 isochronous packet header and secondarily an 8-byte
common isochronous packet (CIP) header. Subsequently
thereto, a DVCR standard definition (SD) data block is set.

This data block is composed of six blocks, and one block is



- 8- 80 bytes in length. Accordingly, the total length of the data bl ock
-is 480 bytes. Next to the data block, a 4-byte CRC as an error correcting

code is set. The whole is 500 bytes in |Iength. The LINK 14 extracts
only the DVCR SD data block in the packet, and supplies it to the hard
disc drive 11 for recording. In addition, in one block (80 bytes)

anong 25 data blocks (anong 150 (= 25.X86l bl ocks), inage data is not set
but control data including a tine stanp is set, and inage data is set in
t he remai ning 149 bl ocks. The control data is extracted by the LINK 14

before is supplied to the CPU 17. In the case of an NTSC net hod, one

frame of i hyhes dns lepghBri t Aeeexdinglon thet ospdckength of Here wor ds,
as described above, caontrol data-is set in the ratio of one to_ 150

bl ocks. Thusdath@kackmdSoft8P nBgEeHat Next (4o s faka Phwek: 129b-Reteso0 -
10) bl ock 200 (= 1490 x 8 . Th -f ] . d f
bunt a8t G AR 4 ehARP Pohfecbitg dade MI° SR RBEHAPE LT BB Lcket s

anount as the data ranster anoun packet s
t hensel ves iytePQQ0 1R%eH.(= 500 x 25 x 10). Concerning the hard disc

drive 11, dat'a is recorded or reproduced in units of sectors. The capacity
of one sector ignh2lR2IRN!Es. exdtiiE DALY @heCHROR! Sp ddea BIBEN 1&f thectors

necessary for recording one frame (119200 bytes) of inmage data based on
t he NTSC netpgwrkeats 232 8uppliéd20D/&d2Ahe hard disc drive 11 for
recording.

In addition, in one block (80 bytes) among 25 data
blocks (among 150 (= 25 x 6) blocks), image data is not set
but control data including a time stamp is set, and image
data is set in the remaining 149 blocks. The control data
is extracted by the LINK 14 before is supplied to the CPU 17.

In the case of an NTSC method, one frame of image data
is transmitted with ten data blocks. In other words, as
described above, control data is set in the ratio of one to
150 blocks. Thus, one frame of image data is transmitted
with 1490 (= 1500 - 10) blocks (119200 (= 1490 x 80) bytes).
The one-frame image data transfer amount as the data
transfer amount of 1394 isochronous data-block packets
themselves is 125000 bytes (= 500 x 25 x 10).

Concerning the hard disc drive 11, data is recorded or
reproduced in units of sectors. The capacity of one sector
is 512 bytes. Therefore, for example, the number of sectors

necessary for recording one frame (119200 bytes) of image

data based on the NTSC method is 232.8 (= 119200/512).



-9- | mrage data can be sequentially recorded to the hard disc drive
11, with 232.8 sectors for one franme used as one wunit. This however
conplicates the process of calculating the start sector of the inage data
when vari abl e-speed reproduction is performed. Accordingly, this

recordi ng/ reproduci ng apparatus records the i mrage data for

one frane,

using 256 sectors as one unit. Fig. 3 shows the schematic condition
that the inage data is recorded to the hard disc drive 11 in the above

manner. As shown in Fig. 3, the first one frame of inmage

data is recorded

in a total of 233 sectors fromthe Oth sector to the 232nd sector. In the
232nd sector the Imagge datiat aaenbes $ejiemtialdiyd recordefietpothé itlearda o t he

255th sector is recorded dummy data. The second frame of

i mage data is

recorded froMsndnioo: Hilsedidh, 232.8 sRetpxlh Py $nehdranpt upegens o®ed in
t he same manner. The start of the ihird frame of inage data is the 512th

sector, and PHE® st SRRy er o GPIR

15RAbRS dte Bo%ese PEsrRlceteting

Next, the re&;é)déﬁi%ggs% -rogt i gﬂt%l Lng%g S¢l i&ee%c\yé%ﬁarégtgégnge to the

fl owmchart shown Th Fi repro ron 1's

%per ating the

oper ati on unidpdSauctiyh @BUplieherEESt Sab&PFEAIAl,0Rnak | Tage data fromthe

hard disc drive 11 by controiiing the |IDE control’ler 12.

When the |IDE

control | er lZed@e®ingSrdptioductfigeappandtiberedadd e image data for

one frame, using 256 sectors as one unit.

Fig. 3 shows the schematic condition that the image

data is recorded to the hard disc drive 11 in the above

manner. As shown in Fig. 3, the first one frame of image

data is recorded in a total of 233 sectors from

the Oth

sector to the 232nd sector. In the 232nd sector the image

data ends halfway, and. from the position to the

255th sector

is recorded dummy data. The second frame of image data is

recorded from the 256th sector.

Recording is thereafter performed in the same manner.

The start of the third frame of image data is the 512th

sector, .and the start of the fourth image data is the 768th

sector.

Next, the reproducing operation will be described with

reference to the flowchart shown in Fig. 4. When

reproduction is commanded by operating the operation unit 18,
the CPU 17 requests reproduction of image data from -the hard
disc drive 11 by controlling the IDE controller 12. When

the IDE controller 12 receives this request and when reading



- 10 - fromthe hard disc drive 11 is enabled, it outputs a

readi ng-request interruption signal to the CPU 17. Wen the CPU 17
receives this reading-request interruption signal in step S1, it proceeds
to step S2, in which it executes the process of calculating a readout
sector. The details of the calculation of the readout sector are
illustrated by the flowhart in Fig. 5.1 _ Specifically, initially, in
step S11, the CPU 17 determ nes whet her "Si ngl e speed reproduction
(reproduction at the normal speed) is commanded fromthe operation unit
18. If it has determ ned that the single speed reproduction is not
commanded, ifromddrednand ddisepdsive Lh iwienpbked.dditeoitpusswaet her or not
doubl e speed reproduction is commanded. Thereafter, in the sane manner, in

steps S13 t oreadingiteanasd: HLeSTHRELPR S iRl & de FPUoAfmndigen the
repr oduci ng ed is atriple, a_l/ :folgsed, 1/3-fold eed,. . or a
0-fol d speedé€§t| Irepﬁecl’tvt?rsg tr?%ﬁr 583%%?%n G."qlpeset inlacﬁrﬁlgﬁlg?lsignﬁ s
determ ned t tde rapradiickdd +SPeedsisr a 8 NEiersSReCexekht RS OFEEds to
step S17, in EI,Ch ’ tlhed\%g)l ue C o? a %%I cul a]ﬁ %lcguﬁt erxf_grtgal @S ating
the positioprétess iR callathhghar eedadg: fedeadie haedadia€14 7of i dhe
started is increnented by 256 x 1 by the CPU 17. The initial value of the
counter val usaltukatsigin aif &healreedfetgsectdr ampriddestiragetihbystis¢é or in
which the start of the first franme of the inmge data is recorded.

Accor di ngl y,fleWehart in Fig. 5.

Specifically, initially, in step S11, the CPU 17
determines whether single speed reproduction (reproduction
at the normal speed) is commanded from the operation unit 18.
If it has determined that the single speed reproduction is
not commanded, it proceeds to step S12, in which it
determines whether or not double speed reproduction is
commanded. Thereafter, in the same manner, in steps S13 to
S16, it determines whether the presently commanded
reproducing speed is a triple, a 1/2-fold speed, a 1/3-fold
speed, or a 0-fold speed (still picture reproduction).

In step S11 it has determined that the reproducing
speed is a single speed, it proceeds to step S$17, in which
the value C of a calculating counter for calculating the
position of a sector at which reading from the hard disc 17
is started is incremented by 256 x 1 by the CPU 17. The
initial value of the counter value C is set at a value (e.g.,
0) representing the sector in which the start of the first

frame of the image data is recorded. Accordingly, in this



case, for exanple, nuneral 0 is set as the counter value C. Next, the
CPU 17 proceeds to step S3in Fig. 4, in which it determ nes whether or
not it has timng for wupdating the value RC of a readout sector counter
representing the nunber of a sector to be actually read. The details of
this updating timng determ nation process are illustrated by the
flowhart in Fig. 6. In the flowhart in Fig. 6, initially, in step
S31, the CPU 17 determ nes whet her thé ﬁ}e§ently set reproducing speed is
either of a single speed to a triple speed. Since a single speed is set in
the present case, the CPU 17 proceeds to step S34, in which it perforns
YES det er m nadasen fdmarsEmpledenamerailng isaset tadaheupdaniteqg traluagd.
Accordingly, it proceeds fromstep S3 to step S4 in Fig. 4 (since it has

t he updating ti mNegt. themﬁPEh17tP{@9¢Qﬁﬁn$°tﬂt&PpSécéQsFéﬁ ubdain ng t he

val ue RC of the readﬁﬁg sect or nter. In other words, in _the present

case, the Cc¥teh att MPtESTHRES \‘YHF BeE QL) ReF sttedas tdfdpISEOFs zero.
Thus, this v S,..[ e d,.set -a ector _.counter., value RC such
O.SﬁééiiﬂQJ %%l%@ gﬁ f g ng £t Sec?ﬂ¥ q?“PFeFequests t he | DE

that RC = procee step !
controller 12,40, L&A Q:hfer?l'ﬁﬁbefzéfsgcéé’é %tﬁa&igfeeaht he sector

havi ng the nuneral of the value RC set Int e rea out sect counter.
Thereby, in THhé saeesils idf ithikegpaat efgt tohidd adtdEnieeribal pebcddsr ead

sectors nunber 0 to 255. In response to

are illustrated by the flowchart in Fig. 6.

In the flowchart in Fig. 6, initially, in step S$31, the
CPU 17 determines whether the presently set reproducing
speed is either of a single speed to a triple speed. Since
a single speed is set in the present case, the CPU 17
proceeds to step S34, in which it performs YES determination
(namely, determining that it has updating timing).

Accordingly, it proceeds from step S3 to step S4 in Fig.
4 (since it has the updating timing), in which it performs
the process of updating the value RC of the readout sector
counter. 1In other words, in the present case, the
calculating counter value C calculated in step S2 is zero.
Thus, this value 0 is read and set as the sector counter
value RC such that RC = 0. The CPU 17 proceeds to step S5,
in which it requests the IDE controller 12 to read one frame
(25 sectors) of image data from the sector having the
numeral of the value RC set in the readout sector counter.
Thereby, in this case, it is requested that the IDE

controller 12 read sectors number 0 to 255. 1In response to



- 12 - this request, the IDE controller 12 reproduces data recorded in

.sector nunber 0 to 255 to the hard disc drive 11. The one frane of
i mge data read fromthe hard disc drive 11 is supplied to the FIFO 13 by
the IDE controller 12 so as to be stored. Conpl eti on of reproducing

the one frane of image data in the above manner causes the |IDE controller
12 to output a reading-request mterrupihon signal again to the CPU 17.
When the CPU 17 receives this reading-request interruption signal in step
S1in Fig. 4, it executes the process of <calculating a readout sector
again in step S2 Since the CPU 17 determ nes that the present

r epr oduci ng Faquesty r‘?&FeIQEeEGnFEOJsJe%‘b 3 reprodugessdatat rpeerdadis to
step S17, in,which the ¢ cuI atin o] val i,ncr nted by 265 X
1 Bnd in thib Asaker @u % 35§ °a e perd BiScFrude il ¢
proceeds to step Fi e e r has
updating timng. Tﬁ%ohggr !ﬁ?ﬁraet d%gegén%er?a :aon Eg@ ?ih%w}?n!lp(ﬁa l|SE)cn

(determ ni nggtad i1t Ay %Bd%hn%ttm NEFd 5130%; Qrﬂée(inhncoﬁ%@ﬁlé?llz S34
in Fig. 6, simlarly to the above-descri bed case. Accordingly, in

step 4 in Fg@.ast td be s2oreadout sector counter value RCis updated with
the calculating counter value C calculated in step S2. In other words, in
Completion of reproducing the one frame of image data
in the above manner causes the IDE controller 12 to output a
reading-request interruption signal again to the CPU 17.
When the CPU 17 receives this reading-request interruption
signal in step S1 in Fig. 4, it executes the process of
calculating a readout sector again in step S2.
Since the CPU 17 determines that the present
reproducing speed is a single speed in step S11 in Fig; 5,
it proceeds to step S17, in which the calculating counter
value C is incremented by 265 x 1, and in this case, C = 256
(= 0 + 256 x 1).
Subsequently, it proceeds to step S3 in Fig. 4, in
which it determines whether it has updating timing.
Concerning this determination, YES determination
(determining that it has updating timing) is performed in
steps S31, S34 in Fig. 6, similarly to the above-described
case.
Accordingly, in step S4 in Fig. 4, the re-readout

sector counter value RC is updated with the calculating

counter value C calculated in step S2. In other words., in



- 13 - this case, RC = 256. Subsequently, the CPU 17 proceeds to
step S5, in which it outputs to the IDE controller 12 a conmand for
requesting the IDE controller 12 to reproduce 256 sectors from sector
nunber 256 (up to sector nunber 511). In response to this comuand, the |IDE
controller 12 reproduces the second frame of inage data recorded in

sectors from nunber 256 to 511. The €£Pve-described r epr oduced i nage
data is supplied to the FIFO 13 via the controller 12, and is witten
t herein. Simlar operations are repeatedly executed thereafter,
whereby each frame of inmage data is sequentially reproduced, as shown as
nor mal reprodidtls e@sen RCg= 256. Wien the i nage data supplied fromthe

hard disc drive 11 via the IDE controller 12 is stored by three frames in
the FIFO 13, the EBPSeFueRtses thte GAUNR71RTPGeeRaNnt? eF LSS stidy #@ichage

data. \en th the FI FO. 13 d | than th
rames, the CBUCPITSELEE 5hS; E0m COMKRIL S 1ond PBRGBNC 1T | ERTAEIng | b s

manner, the &RU %E e%ﬁfteéﬁ%fogﬁr% SSpidiicel 3588 <EERORS Plorh &ata

are alvvays StOI’E Int prevents 1 nterruption of an | mge

due to the ovmintRad 286 g bargec@blsqndméie 51111%. In Easpéﬁwé&l taanverts
the image data supplied fromthe FIFO 13 to | EEE-1394-i sochronous- node
packets, and comiyamids the IDE controller 12 reproduces the second frame
of image data recorded in sectors from number 256 to 511.
The above-described reproduced image data is supplied
to the FIFO 13 via the IDE controller 12, and is written
therein.
Similar operations are repeatedly executed thereafter,
whereby each frame of image data is sequentially reproduced,
as shown as normal reproduction in Fig. 7.
When the image data supplied from the hard disc drive
11 via the IDE controller 12 is stored by three frames in
the FIFO 13, the CPU 17 causes the LINK 14 to transfer the
stored image data. When the image data stored in the FIFO
13 decreases less than three frames, the CPU 17 issues a
read command to the IDE controller 12. In this manner, the
CPU 17 performs control so that three frames of image data
are always stored in the FIFO 13. This prevents
interruption of an image due to the overhead of the hard
disc drive 11.
The LINK 14 converts the image data supplied from the

FIFO 13 to IEEE-1394-isochronous-mode packets, and outputs



- 14 - it to the PHY 15. The PHY 15 perfornms the DS coding of this

- 1mage data before outputting the DS coded data to the DVCR 2 fromthe 1394
termnal 16 via the | EEE 1394 bus. The DVCR 2 converts the supplied

i mge data to an analog video signal, and outputs it to the nonitor 3 for
display. In this manner, an image reproduced in the normal reproducing

node fromthe hard disc drive 11 is di§pigypd on the nonitor 3. The
DVCR 2 substantially ignores dunmy data Thcluded in the imge data
supplied fromthe 1394 termnal 16 via the |EEE 1394 bus. In

addi tion, when doubl e speed reproduction is comanded, the foll ow ng
oper ati ons dite tgeither RHY. 1¥hat The PHY\H pefrdocmy thedB$ epoding 9f thigp S12

in Fig. 5 that the present reproduci ng speed is _a_dguble speed, it
proceeds to 1M&de,datg PPROTA; Bﬁt?‘ﬁtét’c‘hqg dheaPongodstntara vie thee OUWCR 2

LT R e AL ALY L 2 L

zero. The ¢ fornmed, and in

Step S5 the detgngl Pachof cffAASSS Bl UAGRLLEE LhAbOCide: REY G Med. 10 the

determi nation process of updating tinmng, I etermned in step S31 in
Fig. 6 that drkady 93e8b E&ghalliCandodtHutdoull eosprednsLPESEUStiin. Thus,

the CPU 17 proceeds to step S34, in which it perforns YES determ nation

(det er m ni nglitsipatayi.t Basthpdahamgert mmgmage reproduced in the normal
reproducing mode from the hard disc drive 11 is displayed on
the monitor 3.

The DVCR 2 substantially ignores dummy data included in
the image data supplied from the 1394 terminal 16 via the
IEEE 1394 bus.

In addition, when double speed reproduction is
commanded, the following operations are performed. That is,
when the CPU 17 determines in step S12 in Fig. 5 that the
present reproducing speed is a double speed, it proceeds to
step S18, in which the calculating counter value C is
incremented by 256 x 2. Also, in this case, the initial
value C .is set at zero. The calculating process in step 52
in Fig. 4 is performed, and in step S3, the determination
process of updating timing is performed. In the
determination process of updating timing, it is determined
in step S31 in Fig. 6 that the present reproduction is
double speed reproduction. Thus, the CPU 17 proceeds to
step 834, in which it performs YES determination

(determining that it has updating timing).



- 15 - Accordingly, the CPU 17 proceeds fromstep S3 to step $S4 in
Fig. 4, in which it sets the calculating counter value C to the readout
sector counter value RC. Subsequently, it proceeds to step S5, in which it
outputs to the IDE controller 12 a command for requesting the reading of
256 sectors fromthe sector having the nuneral set as the counter val ue
RC. In this manner, in the case of dquble speed reproduction, the
sector counter value C conséecutively Ehéﬁgés to, such as 0, 512 (= 0 + 256
X 2), and 1024 (= 0 + 256 x 2 + 256 x 2), and the value is set unchanged
as the readout sector counter value RC, which perforns double speed
reproducti on as #wmerdimghyg. thHe CPUOl'hgravmedis fabiesteheS3reproiemrti on of
the first frame fromnunber 0 to nunber 255 ends, the second frame of

i mage data fféninhRdigseth idesbdch it shtssthe rcakaulating ekupbed uabue he
third frame of inmage data fromnunber 512 to nunber 767 is reproduced. The

fourth f r ame€oFOi .eF?EﬂQFqlﬁﬁﬂtﬁﬁnﬁan7B§.Y%hﬁﬁﬁﬁér fypsequeniky npktl and
the fifth frang ofsimRge dal aclrom SHECRSSLve,  AUIDGL, 1924:bo nunber 1279

i S reproduce éd“above, consecutl ve Teprodu on with one

frame skippedohfrdPIdPTIES (RnRRARl ofOHRLE SPARS tHLRRAURY B 256 I N
addition, in the case of triple speed reproduction, in step S13 in Fig. 5,
YES det er m ngé&fors SERs ftide@dctatdhaving the numeral set as the

counter value RC.

In this manner, in the case of double speed
reproduction, the sector counter value C consecutively
changes to, such as 0, 512 (= 0 + 256 x 2), and 1024 (= 0 +
256 x 2 + 256 x 2), and the value is set unchanged as the
readout sector counter value RC, which performs double speed
reproduction as shown in Fig. 7. 1In other words, after the
reproduction of the first frame from number 0 to number 255
ends,. the second frame of image data from the 256th sector
to the 511th sector is skipped and the third frame of image
data from number 512 to number 767 is reproduced. The
fourth frame of image data from number 768 to number 1023 is
skipped and the fifth frame of image data from successive
number 1024 to number 1279 is reproduced.

As described above, consecutive reproduction with one
frame skipped is perfdrmed to enable double speed
reproduction.

In addition, in the case of triple speed reproduction,

in step S13 in Fig. 5, YES determination is performed, and



- 16 - in step S19, the calculating counter value is sequentially

i ncrenmented by 256 x 3. Moreover, in this case, in step S31 as the
updating timng determ nation process in Fig. 6, YES determ nation
(determ ning that the present reproduction is triple speed reproduction)
is perforned, and in step S34, YES determnation (the CPU 17 has updating
timng) is obtained. Thus, the counter value C calculated in step S2 in
Fig. 4 is set as the readout sector couhPer val ue RC each tine.
Accordingly, as shown as the triple speed reproduction in Fig. 7, after
the first frame fromnunber O to nunber 255 is reproduced, the second and
third franesimfstem@iddattheacalcskappeg amthide vadmet Hsf saqueentiabhge data
in sectors from nunber 768 (= 256 x 3) to nunber 1023 is reproduced.
Subsequent | yinergmentigghtly 258n¥ 3f i nmge data from number 1536 (= 256 x 3
X 2) to nunber 1791 is reproduced. In the above manner, the inmage

data is reproduc@TeAVeBnelf nthif 229G ands StaRePdby a8  tie g
reproduction.js. execguted. . . Next . the proce executin [2-fold
Cpbed. repr ot T natden Prikeet 1 fp AL E des HEEFERDEASSR O
5, it is det L Yok oy S r,_q%}gd' .spe LSy ! 25 d
speed, and tﬁ%&procilﬁfgggegggtgﬂé?éegp SZ0, dla%t\ﬂ%?cgg Eﬁﬁglé%u%%%géo Oin
the initial reskoaddigongalieuparEbgmeé@yndd MaldtepCsi3a,i gesenented by 256 x

e determination (the CPU 17 has updating timing) is obtained.
Thus, the counter wvalue C calculated in step S2 in Fig. 4 is
set as the readout sector counter value RC each time.
Accordingly, as shown as the triple speed reproduction in
Fig. 7, after the first frame from number 0 to number 255 is
reproduced, the second and third frames of image data are
skipped and the fourth frame of image data in sectors from
number 768 (= 256 x 3) to number 1023 is reproduced.
Subsequently, the seventh frame of image data from number
1536 (= 256 x 3 x 2) to number 1791 is reproduced.

In the above manner, the image data is reproduced in
one in three frames, whereby triple speed reproduction is
executed.

Next, the process of executing 1/2-fold speed
reproduction will be described. 1In this case, in step S14
in Fig. 5, it is determined that the present reproducing
speed is a 1/2-fold speed, and the process proceeds to step
S20, in which, subsequent to 0 in the initial mode, the

calculating counter value C is incremented by 256 x 1/2.



- 17 - In the updating timng determ nation process in Fig. 6, the
present reproducing speed is a 1/2-fold speed. Thus, in step S31, NO
determ nation is perforned, and in step S32, VYES determination is
performed. Subsequently, the process proceeds to step S36, in which

determ nati on of whether or not (n+l)nmod 2 = 0 is perforned. The CPU
17 includes a counter in which variable P representing the nunber of
frames to be reproduced is sequentially {ntrement ed by 1 from1 when the
CPU 17 requests the IDE controller 12 to read one frame of inmage data,
and receives the interruption signal corresponding to its request fromthe
| DE controller 1Zn VYhei apdating coimiggpdedertndnahbomupmberesyd ifir &igs 6rLom t he
initial frame to be reproduced. Accordingly, the result of operating
(n+l)nod 2 =the mmtha’@prméﬂum#ge% i v dd@-Bpld, speed. qusentini s 0.
Thus, when the nunber of franes to be  re oduced i's odd, %n+|) i S even,

whi ch causess"%%s'q’(}et élpnfiﬁﬁ?mﬁn?w'%’feiﬁ formedanahdt hR SRR T3 %-s even,

I d It,
when the nurs OF SrRiRREeh 1 hEFE AR 8?5%@5&5353? L5t RS, in
whi ch the ur&a&der&st 68 Bgepdsse! MAAM, rq,%smﬂa&fqmeu%zp%f or med,

and in step” $4 in Fig. 4, the process of updating the readout sector
counter val uptRGr¥ )uiang the g@lpé&ﬁﬁjmuﬁ<:ounter value C calculated in

step S2. Conversely, the nunber n of frames

The CPU 17 includes a counter in which variable n
representing the number of frames to be reproduced is
sequentially incremented by 1 from 1 when the CPU 17
requests the IDE controller 12 to read one frame of image
data, and receives the interruption signal corresponding to
its request from the IDE controller 12. Variable n
corresponds to the number of frames from the initial frame
to be reproduced. Accordingly, the result of operating
{n+l)mod 2 = 0 means that, when (n+l) is divided by 2, the
quotient is 0. Thus, when the number of frames to be
reproduced is odd, (n+l) is even, which causes YES
determination in step S36, and when the number is even,
(n+l) is odd, which causes NO determination in step S36.

As a result, when the number n of frames is odd, the
process proceeds to step S34, in which the updating timing
determination (YES determination) is performed, and in step
S4 in Fig. 4, the process of updating the readout sector
counter value RC by using the calculating counter value C

calculated in step S2. Conversely, the number n of frames



- 18 - to be reproduced is even, the process proceeds to step S35 in
-Fig. 6, in which NO determ nation (determning that the CPU 17 has no
updating timng) is performed, and the wupdating process in step S4 in Fig.
4 is skipped to perform no updating. As a result, when n = 1, the
initial value of C=01is set, and at this tinme, (1+1)nmod 2 = 0 which
perfornms the updating process. Thus, the counter value Cis set as the
counter value RC such that RC = 0, whichYeproduces the first frane of

i mge data recorded in sectors fromnunber O to nunber 255. Next ,
when n = 2, the calculating counter value Cis set to the value of 256 x
1/ 2, and (2+tpnbe Peprqduckiflisis M@Wendettbenbnacessn progradsorteedtiep S86p S35
in Fig. 6, which, skips the updating process in step S4 in Fig. 4.

Accor di ngl y, 1B Fhgugh- tHe wuidu NG dstespinationg(detgmniniag Egéﬁ BBef or ned,

val e RC 1 s CBUCETRrarie AT dmdhe) | Facbetitteds e T Tas o

(sl 10 L BaBESRESSodlad SSHnR SRl FORTRCLY HBaNISe BBl 7
reproduced. hB ghlgriNgrds, the same frane (the first frane) of image data
is consecutively reproduced tw ce. Next, when n = 3 (when frane
reproduction in tAe & hdesthltt,i mensnperiportms)ini@ial?valnelb? € 256 ks 1/ 2 =
256. 'n set, and at this time, (l1+l)mod 2 = 0 which performs the

updating process. Thus, the counter value C is set as the

counter wvalue RC such that RC = 0, which reproduces the

first frame of image data recorded in sectors from number O

to number 255.

Next, when n = 2, the calculating counter value C is

set to the value of 256 x 1/2, and (2+1)mod 2 = 1. Thus, NO

determination is performed in step S35 in Fig. 6, which

skips the updating process in step S4 in Fig. 4.

Accordingly, although the calculation of C = 256 x 1/2 has

been performed, this value is not set as the readout sector

counter value RC, and the value RC is set similar to the

previous time such that RC = 0. As a result, in the process

of issuing a read command in the successive step S5, one

frame of image data in sectors from number 0 to number 255

is reproduced. In other words, the same frame (the first

frame) of image data is consecutively reproduced twice.

Next, when n = 3 (when frame reproduction in the third

time is performed}), C = 256 x 1/2 + 256 x 1/2 = 256. 1In



- 19 - addition, (3+1)nod 2 = 0. Thus, YES determi nation is perforned
in steps S36 and S34 in Fig. 6, and the updating process is perforned in
step S4 in Fig. 4. As a result, the calculating counter value Cis set as
t he readout sector counter value RC such that RC = 256. As a result, with
a command fromstep S5 it is commanded that the second franme of inmage

data from nunber 256 to nunber 511 be read. Thereafter, in the sanme
manner, each frame is consecutively re'prjo%lu'ced twice, and 1/2-fold speed
reproduction is realized, as shown in Fig. 7. Next, when 1/3-fold

speed reproduction is set, it is determned that the present reproducing
speed i s a l/afdialidn,speed)nods2 ep ®RL5 Thusi FESSdetbutinatioprizcess
proceeds to step S21, in which, after O is set in the initial value, the
val ue C is i rerdosmeddibyspéps xS3¢ 3and S34 AnsFigi. n6t hard ctiye, up@ting
determnation is perfornmed in steps S31 and S32 in Fig. 6 because the
present repr ®FPCEF§ 1§pReufeEmed 11 FtAR SédBdFigndtt n 4% &p TsENltygshe
determ nation i.s perforned. At this tiqe, th rogcess oceeds to step
S37¢ i whi CREEIARLRE, FOIPEPT Wb S G SR BEnEas nBAaet FOa Yo f of med.
When, as a r f ,XI gkN 4 A quogLent i .

determ nati o‘r\e]:%ldl Eggey%glr#ngtt%%‘%mtﬁ%aa%fﬂa%gs’ u%gagi ﬁ%&%?tm yg&’? &
perforned i nco@Rnd3froangdtépess the wqilggmahdlea 8Rht Othd $Mcord £ridiR

process proceeds to step S35, in which
of image data from number 256 to number 511 be read.

Thereafter, in the same manner, each‘frame is
consecutively reproduced twice, and 1/2-fold speed
reproduction is realized, as shown in Fig. 7.

Next, when 1/3-fold speed reproduction is set, it is
determined that the present reproducing speed is a 1/3-fold
speed in step S15 in Fig. 5. Thus, the process proceeds to
step S21, in which, after 0 is set in the initial wvalue, the
value C is incremented by 256 x 1/3.

Also, in this case, NO determination is performed in
steps S31 and 832 in Fig. 6 because the present reproducing
speed is a 1/3-fold speed, and in step S33, YES
determination is performed. At this time, the process
proceeds to step S37, in which determination of whether or
not (n+2)mod 3 = 0 is performed. When, as a result of
dividing (n+2) by 3 the quotient is 0, YES determination
(determining that the CPU 17 has updating timing) is
performed in step S34, and when the quotient is not 0 (1 or

2), the process proceeds to step S35, in which NO



- 20 - determ nation (determning not to performupdating) is performned.
As a result, when n =1, C=0 and (1+2)nod 3 = 0, which perforns
updating, so that the calculating counter value Cis set as the readout
sector counter value RC such that RC = 0. Accordingly, as shown as

1/ 3-fold speed reproduction, the first frame of inmage data is initially

r epr oduced. Next, when n =2, C=0 + 256 x 1/3. Then, (2+2)nod 3 =
1, which does not performupdating, so Th# the value RCof 0 is
unchanged. Accordingly, the first frane of inage data from nunber O to
nunber 255 is read again. Next, when n = 3, C=0 + 256 x 1/3 + 256 x
1/3 = 256 x detzrmidatIban(ddt&ymiliiy ot tACper@bhgl ypdatsng) iz this

case, the updating process is not perfornmed, so that RC = 0 is unchanged.
As a result, parformedt franme of inage data in sectors nunber 0 to nunber
255 is reproduced agai n. Next, when n = 4, C = 256 x 1/3 x 3 = 256.
Then (4+4)nod 3 2s3a Besulteshian 1 5 dhj § ca@ean@hkltﬁﬁﬂﬁq g = Process is

f or med, t t | =.0 t t | ue RC.
Accor di gl y. SPHETS BERRETRY NGOl g e At TP PALOSKRFIPE LS 1 he

511th sector g uee@dlsagggr%ﬁ;ﬂ@%ﬁig%dout sebiBreabhffert §i&§"HE ué%ess s

repeat edly pertorned rame I's consecutive repro qiced three
tines, . that RC = 0. Accordingly, as shown as 1/3—fold speed

reproduction, the first frame of image data is initially

reproduced.

Next, when n = 2, C = 0 + 256 x 1/3. Then, (2+2)mod 3
1, which does not perform updating, so that the value RC of
0 is unchanged. Accordingly, the first frame of image data
from number 0 to number 255 is read again.

Next, when n = 3, C = 0 + 256 x 1/3 + 256 x 1/3 = 256 x
1/3 x 2. Then (3+2)mod 3 = 2. Accordingly, also, in this
case, the updating process is not performed, so that RC = 0
is unchanged. As a result, the first frame of image data in
sectors number 0 to number 255 is reproduced again.

Next, when n = 4, C = 256 x 1/3 x 3 = 256. Then
(4+4)mod 3 = 3. As a result, in this case, the updating
process is performed, so that the counter value C = 0 is set
as the counter value RC. Accordingly, the second frame of
image data in the 256th sector to the 511th sector is read
and reproduced.

Thereafter, the same process is repeatedly performed,

and the same frame is consecutively reproduced three times,



- 21 - wher eby reproduction as shown as 1/3-fold speed reproduction is
- per f or ned. In the case of O-fold speed reproduction, the process
proceeds fromstep S16 to step S22, in which the value Cis increnmented by
256 x 0. In other words, in this case, the value Cis substantially not
increnented. Also, inthis case, in the updating timng process in Fig. 6,
YES determ nation (determ ning that thezqrqsent reproduci ng speed is
O-fold speed) is perforned in step S38, and NO determ nation (determ ning
that the CPU 17 has no updating timng) is always perfornmed in step S35.
Accordingly, in this case, the updating process is not perfornmed each
time. Thus, vhereby| repreduation aspsbawneds 1/3-folfhsHendegeprgduation
performreprqQduction at N-fold speeds such as a double speed, a triple
speed, a 1/23FoP8TfeHBRY: a 1/3-fold speed and a O-fol d speed. However,

reproduction at fol.d speeds _excluding the above speeds can _be perforned.
Al t hough the numlt\)lfer} § % asseecf)gr %ﬂgéhgp%%(?drepcﬁo Yl %%eiﬁrﬁﬁ?%% one
frame of imege,dabasi SroRc P16 ToSghep! 5326 12N | ycbgsset .
I'n these casgs? cal cu atioﬁgfn steg %1$sto SQZI?n Epg¥tﬁﬁh§§lg§ cfs
inplenented iasréAbhe¥& by 256 x 0. In other words .Cin @hisTcésh, the [N

addition, in the case of I mage data based on a PAL nethod, one frane of
i mage data cmalbe Crasmssabdtethtlisilly not incremented. Also, in this
case, in the updating timing process in Fig. 6, YES
determination (determining that the present reproducing
speed is 0-fold speed) is performed in step S38, and NO
determination (determining that the CPU 17 has no updating
timing) is always performed in step S$35. Accofdingly, in
this case, the updating process is not performed each time.
Thus, a still picture is reproduced.

The foregoing cases perform reproduction at N-fold
speeds such as a double speed, a triple speed, a 1/2-fold
speed, a 1/3-fold speed and a 0-fold speed. However,
reproduction at N-fold speeds excluding the above speeds can
be performed. Although the number m of sectors in the hard
disc drive 11 in which one frame of image data is recorded
is set at 256, another value may be set. In these cases,
calculation in step S17 to S22 in Fig. 5 may be implemented
as follows:

C=C+mxN
In addition, in the case of image data based on a PAL

method, one frame of image data can be transmitted using



- 22 - 143040 bytes (1788 bl ocks). According to the present
~invention, in order that variable speed reproduction nmay be perforned,
when inmage data recorded on a recording nediumis conpressed, it needs to
be conposed of inage data conpressed in frames. This makes it possible to
performreproduction at an arbitrary franme to enable variable speed
reproduction. In other words, franme differential conpressed data in a
novi ng picture expert groups (MPEGQ mét K d"may not be used. Using the
frame differential conpressed data generates not | picture but P picture
or B picture data, and when the preceding or subsequent frane of inmage
dat a does nol43%4Gthytdme ([Ir7@8ebflocksdrme of i nage data cannot be reproduced.
As a result, it is difficult to performvariable speed reproduction.

The foregoi ng cade€sarddng Kar §haj Beesrnty invesrtdiorg iredrder Fakver, when
the nediumis not limted thereto byt a random accessi bl e recordi ng medi um

like an opti ¥&Fidhie sheed, TRRGREUGTIRRI BAY RF ReTLOTedy, YRR pRegent

i nvention na%%gg { ed. . . -23 -
VHAT 1S CLAI lﬁé%%%deéjon a recording medium is compressed, it neegs

to be composed of image data compressed in frames. This
makes it possible to perform reproduction at an arbitrary
frame to enable variable speed reproduction. In other words,
frame differential compressed data in a moving picture
expert groups (MPEG) method may not be used. Using the
frame differential compressed data generates not I picture
but P picture or B picture data, and when the preceding or
subsequent frame of image data does not exist, the present
frame of image data cannot be reproduced. As a result, it
is difficult to perform variable speed reproduction.

The foregoing cases use a hard disc as a recording
medium. However, when the medium is not limited thereto but
a random accessible recording medium like an optical disc or
a magneto-optical disc is used, the present invention may be

applied.



1. A recording/reproduci ng apparatus for recording data on a disc
recording nmediumin units of sectors, and reproducing the recorded data,
sai d recordi ng/ reproduci ng apparatus conprising recording control neans
for performng control so that the start of predetermned units of a coded
video signal is recorded at the start of one of the sectors of said disc
recordi ng nmedi um 2. A recordingéreprodUC|ng appar at us ac&&gdln

to Caiml, wherein said recording cont nmeans pe “L‘u“ ontrol
so that the predeterm ned units of the coded vi deo “wm ed in

m consecutive sectors, being a data recording regi on *

recor di ng/ r AR UES HL2MEd d63s according to Caim2, wherei n sai d
recordi ng control neans perfornms further control so t hat dumy data is
recorded in the sector of said data recordi ng region in which the
predeterm ned units % the ¢ nal _are not _recorde 4.

vi de
A recording/repr&dUC| gr%ﬁﬁﬁé%ﬁqﬁfgﬁEggP ﬂg apparatus for recording
- 24 - r} \M.lﬁ %Ié.l r§35?d£§§%g&m4 'ﬁ'-{) uquH;%' Bg. 388@69 n({ urt her
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reproducing the recorded data,

said recording/reproducing apparatus comprising
recording control means for performing control so that the
start of predetermined units of a coded video signal is
recorded at the start of one of the sectors of said disc

recording medium.

2. A recording/reproducing apparatus according to
Claim 1, ﬁhérein said recording control means performs
further control so that the predetermined units of the coded
video signal are recorded in m consecutive sectors, being a

data recording region.

3. . A recording/reproducing apparatus according to
Claim 2, wherein said recording. control means performs
further control so that dummy data is recorded in the
sector of said data recording region in which the
predetermined units of the coded video signal are not

recorded.

4. A recording/reproducing apparatus according to



coded video signal froman external apparatus.

recordi ng/ reproduci ng apparatus according to Caim1, mherel ‘
predeterm ned units are franes, and said recordi ng ﬂ&““m or s
control so that the start of the frames of the code

recorded at the start of one of the sectors of said sc recordlng

medi um 6. A recording/reproducing, apparatus according to CdaimS§5,
wherein the coded video signal has been g%ocessed by intra-frame coding.
7. A recording/reproduci ng apparatus according to C aim®6, wherein said
recordi ng/ reproduci ng apparatus further conprises a digital interface for
recei ving t h€lagpddd vhekeinigpid recomdingéxeprodiicindannaratus 8. A
recordlng/reprodu0|ng apparatus according to_ Caim3, wherein said

recor di ng/ r epPEEREF ngoBRBETeR s lﬁ&rtlaﬂelmt’fﬁﬁﬁ??%e%m? e‘iﬁ‘%ﬁ)‘d’c‘i‘ﬁ’g t88nt r ol
means in mhné a ﬁh the, re éged codedtv | de naI |s reproduced at a
speed N g vﬁg?%nfl r%& 7R G&E6bP3 n dlng mx Nto

a readout-start sector nunber for reproducing the L- th predet erm ned unit
of the coded video signal is used as a

5. A recording/reproducing a@paratus according to
Claim 1, wherein the predetermined units are frames, and
said recording control means performs control so that the
start of the frames of the coded video signal is recorded at
the start of one of the sectors of said disc recording

medium.

6. A recording/reproducing apparatus according to
Claim 5, wherein the coded video signal has been processed

by intra-frame coding.

7. A recording/reproducing apparatus according to
Claim 6, wherein said recording/reproducing apparatus
further comprises a digital interface for receiving the

coded video signal from an external apparatus.

8. A recording/reproducing apparatus according to
Claim 3, wherein said recording/reproducing apparatus
further comprises reproducing control means in which, when
the recorded coded video signal is reproduced at a speed N

times the normal speed, a value obtained by adding m x N to



readout -start sector nunber for reproducing the (L+1)-th predeterm ned

unit of the coded video signal. 9. A recording nethod for

recording a coded video signal in units of sectors on a disc recordinf
gnal

medium in which the start of predeternined units of lmﬂﬂlmmmu

Is recorded at the start of one of the sectors of saimlﬂ ¢

medi um 10. A recording nethod_aggording to C al m®9, ‘whérein the
predeterm ned units of the coded video signal is recorded in mconsecutive
sectors being a data recording region, and dumy data is recorded in the

section of the data recording region in which the predetern ned nunber of
units of the@chaRIPWF RIALEY FeLtorr BufBer rEBprxpRFoducing the Lathecor di ng

nmet hod accordin o _daim.1qQ, erein h redeterm ned units are frames.
12. A recordPﬁﬁgﬁtﬁ¥WﬁP%§Rﬂﬂﬁ&iﬁg FgeCF%%%$1§éé%ﬂuﬁﬁ§W? ﬁeuﬁﬁaeﬁSV?deo
signal has b C, I.at 8- ' . _
226 - EERQEEOSFORR spedol hinbEA Bor flisihucing, the (Ledlath, | o
coded vi deo gi8d@teiwidtd anifCeieVetel E6TREN RIdLFIFnarapparat us.

9. A recording method for recording a coded video
signal in units of sectors on a disc recording medium, in
which the start of predetermined units of a coded video
signal is recorded at the start of one of the sectors of

said disc recording medium.

10. A recording method according to Claim 9, wherein
the predetermined units of the coded video signal is
recorded in m consecutive sectors being a data recording
region, and dummy data is recorded in the section of the
data recording region in which the predetermined number of

units of the coded video signal are not recorded.

11. A recording method according to Claim 10, wherein

the predetermined units are frames.

12. A recording method according to Claim 11, wherein
the coded video signal has been processed by intra-frame

coding.



14. -A recordi ng/reproduci ng method for recording on a disc recording
medi um a video signal coded in units of sectors, and reproducing the

recorded coded video signal, in which said recording/repr '
met hod controls recording so that the start of predet erﬁ!ml m‘alilgﬂgf‘ume
coded video signal is recorded at the start of the secto LSty i
recordi ng medium and the predetermn ned gﬁigs of the coded video signal
are recorded in mconsecutive sectors, d sai d recordi ng/ reproduci ng
met hod controls reproduction so that, when the recorded coded video signal
I's reproduced at a speed N tinmes the normal speed, a val ue obtained by
adding mx N to &3reatiocecexdimg sedhod agaprditgrto rGRinidd .nyhekein-t h
predeterm ned unit_of the coded video  signal is used as a readout-start
sect or nunbetP® §7odedk Fisgc shgRehelf 1982 tHRGHIVES: EXRMNER BXFETRAL t he coded

vi deo signal
apparatus.

14. A recording/reproducing method for recording on a
disc recording medium a video signal coded in units of
sectors, and reproducing the recorded coded video signal,

in which said recording/reproducing method controls
recording so that the start of predetermined units of the
coded video signal is recorded at the start of the sectors
of said disc recording medium, and the predetermined units
of the coded video signal are recorded in m consecutive
sectors, and

said recording/reproducing method controls reproduction
so that, when the recorded coded video signal is reproduced
at a speed N times the normal speed, a value obtained by
adding m x N to a readout-start sector number for
reproducing the L-th predetermined unit of the coded wvideo
signal is used as a readout-start sector number for
reproducing the (L+1)-th predetermined unit of the coded

video signal.



