- 1 - DESCRI PTI ON RECORDI NG APPARATUS AND METHOD
PLAYBACK APPARATUS AND METHOD, RECORDI NG MEDI UM AND
PROGRAM Techni cal Field The present invention relates
to recordi ng apparatuses and nethods, playback

appar atuses and net hods, recording nedia, and
prograns, and in particular to a recording apparatus
and a nmethod, a playback apparatus and a nethod, a
recordi ng medium and a program for recording noving

i mages on a data recordiny i um or playing back
novi ng i mages recorded on a data recordi ng nmedi um
Background Art [0001] It is a long tinme since
consuner devices for diDSCGRIRrIoNecor di ng novi ng

inages were commonl y used. Nowadays, nmjor data
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recording media in the formof disks, inmages at
positions far away on the tinme axis for playback of

TddhhimRMi R hages can be quickly played back. Mre
specifically, so-called a playback start point can be
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contents can now be produced nore easily by picking 2
angp reridhoatsr gphgyloesi regibperthisens 2l AcTRYENI HdRORIing
media, and programs, and in particular to a recording
apparatus and a method, a playback apparatus and a method, a
recording medium, and a program for recording moving images

on a data recording medium or playing back moving images

recorded on a data recording medium.

Background Art
[0001]

It is a long time since consumer devices for digitally
recording moving images were commonly used. Nowadays, major
data recording media for recording such moving images are
shifting from tapes to disks. Since (data of) moving images
are randomly accessible by the use of data recording media
in the form of disks, images at positions far away on the
time axis for playback of the moving images can be quickly
played back. More specifically, so-called a playback start
point can be located quickly and so-called nondestructively

edited contents can now be produced more easily by picking



[0002] To locate a playback start point or an edit
point of a recorded noving i mage, the noving i mage
needs to be played back. This neans that if the
novi ng i mage i s encoded, the noving i mage needs to be
decoded before it can be displayed. [0003] However,
when a novi ng i mage encoded as a program stream of
the MPEG (Moving Pictures Experts Group) 2 technique
is to be decoded, a portion to be decoded needs to be
| ocated and extracted from thhe data streambefore it
can be decoded since the noving inage is encoded in
units of GOP (Group of Pictures). Control required
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ti me-consum ng. [0004] As described above, it is
(89935 cult to quickly perform the image at a desired

poigt gf an _encoded noving i mage. [0005] On the other
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[0003]

However, when a moving image encoded as a program
stream of the MPEG (Moving Pictures Experts Group) 2
technique is to be decoded, a portion to be decoded needs to
be located and extracted from the data stream before it can
be decoded since the moving image is encoded in units of GOP
fGroup of Pictures). Control required for this purpose is
complicated and computationally time-consuming.

[0004]

As described above, it is difficult to guickly perform
the image at a desired point of an encoded moving image.
[0005]

On the other hand, various recording techniques for
recording encoded moving images on a data recording medium
are proposed.

[0006]
Fig. 1 is a diagram depicting a recording technique for

recording a moving image in a contiguous area of a data

recording medium at predetermined time intervals for playing



[0007] A streamunit 11-1 to a streamunit 11-6 are
data produced by dividing the noving i rage at
predeterm ned tine intervals for playing back the
novi ng i mage. Each of the streamunit 11-1 to the
streamunit 11-6 is recorded in a contiguous area of
the data recording nmedium [0008] Wen the noving
i mage recorded by the recording technigue shown in
Fig. 1 is to be read out fromthe data recording
medi um the streamunit 1T-28 to the streamunit 11-6
are read out sequentially. When one of the stream unit
11-1 to the streamunit 11-6 is read out first and
batlenthaamovhiey bhagde streamunit 11-1 to the stream
unit 11-6 is to be read out, a seek tinme or a
[¢&RAEL i onal Iatency is required between the two stream
units. LOOO9] %6 2 is aflowhart illustrating
knofin®p %@EégFngf ﬂ-tPoéaﬁtﬁga%n@nhﬁébkéyﬁﬁ§ &atedit
ment information file
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mediumis read out™ In ste tream data
stirdast uhianmgl+s E&aﬂléi’tgtrferaﬁnuhﬂ% datg {ecHNMEd in a

mediumin the formof a disk based on the read out
camgriggemsnaréafaf nitd alatld Irecorddng hOOHE].
[0008]

When the moving image recorded by the recording
technique shown in Fig. 1 is to be read out from the data
recording medium, the stream unit 11-1 to the stream unit
11-6 are read out sequentially. When one of the stream unit
11-1 to the stream unit 11-6 is read out first and then
another of the stream unit 11-1 to the stream unit 11-6 is
to be read out, a seek time or a rotational latency is
required between the two stream units.

[0009]

Fig. 2 is a flowchart illustrating known processing for
locating and displaying an edit point. In step S11, a
.management information file storing management information
indicating recording positions of the moving image on the
data recording medium is read out. In step S12, stream data
in the first frame is read out from the data recording
medium in the form of a disk based on the read out

management information file.




In step 513, the read-out streamdata is stored in a
buffer. In step 514, the encoded streamdata is
deconpressed (decoded). In step S15, noving i mage data
and audi o data obtai ned by deconpressing the stream
data are stored in the buffer downstream In step
516, the noving 1inmage data and audio data are
sequentially read out fromthe buffer downstreamto
di splay a noving i nage based on the noving inmage data
and output audi o based on tHeaudio data. [0011] In
step 517, it is determ ned whether a user has issued
an instruction for shifting to the subsequent point.
(0919 is determined in step S17 that the user has not
issued an instruction for shifting to the subsequent:
poi A, SEEBpFAYi nghe thradmouitngticeayedabal outshwredngnt he
bgggio are %%ptin#gd and the flowreturns to step S17
to- Fepedt® hePdatar nthatsHiPdsst slessrngatpobd2] If it
' erm in.step 7 t.hat e user_has issued an
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fr amadgat;31 t%%géégggi %‘)?2% p0|pnt | sl%ﬁzgggog%g%gnéﬁéggﬁ a
straeel dnngheeBudfer nddvwies tfirerzm.of 1a disk H86dHN rhf ng

read-out managenent information file. [0013] 5 1In
ingtgep d818, ahbeandhd-datta sivccamqdehaibdl gt oeadl dut tHhem the
buffer downstream to dispiay a moving image based on the
moving image data and 6utput audio based on the audio data.
[0011]

In step S17, it is determined whether a user has issued
an instruction for shifting to the subseguent point. ff it
is determined in step S17 that the user has not issued an
instruction for shifting to the subsequent point, displaying
‘the moving image and outputting the audio are continued and
the flow returns to step S17 to repeat the determination
processing.

- [0012]

If it is determined in step S$17 that the user has
.issued an instruction for shifting to the subsequent point,
the flow proceeds to step 818, where stream data in the
frame at the specified point is read out from the data
recording medium in the form of a disk based on the read-out
management information file.

[0013]



buffer. In step S20, the encoded streamdata is
deconpressed (decoded). In step S21, noving inmage data
and audi o data obtai ned by deconpressing the stream
data are stored in the buffer downstream In step
S22, the noving inmage data and audi o data are
sequentially read out fromthe buffer downstreamto
di splay the noving inmage at the specified point based
on the noving i mage data and output the audio at the
speci fied point based on fhe audio data. [0014] The
procedure returns to step S17, where the processing
of reading out streamdata in the frame at the
spedif sedp HA ntthfer aeatheutasbrean odaliand svediorsdi ant hlee
formof a disk according to an instruction fromthe
byfder -andndekeili Fef + Hee smoesleddataca® dspliay a nmovi ng
i mage and .0 ut _audio is .rep ed. [0015] Al sp,
AR R R oREt A or dih et Bad 1 BV ehcimadagiEta and
afdiPMack corpased \8f JIIs.ndigat iag Qslnchiie are
I'meges extracted Troman-inpat AV siream as
sHBRAYEAERh e | P AFdBIdRM sthRamTBNagi B8t N AV i 88 ng
~and furthernore, for generating PlayListMrk conposéd
inelgemdtks andi2atic@=amy areageguespesl Iy athday oatugesbn the
from anong pl ayback sections corresponding to
buifey| detndefean iy caspilagt tbasmofing edetosr mtnéte
sections in the AV streamto record CiphMark '~ 6
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the augio at the specified point based on the audio data.

[0014]

The procedure returns to step S17, where the processing
of reading out stream data in the frame at the specified
pqint from the data recording medium in the form of a disk
according to an instruction from the user and decoding the
stream data to display a moving image and output audio is
repeated.

[0015]

Also, there is another recording method for generating
ClipMark composed of marks indicating d;stinétive images
extracted from an input Av:stream as management information
for managing the AV stream, and furthermore, for generating
PlaylListMark composed of marks indicating any images

specified by a user from among playback sections

corresponding to PlayList defining combinations of
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predetermined sections in the AV stream to record ClipMark



(e.g., refer to Patent Docunent 1). [0016] [ Patent
Docunent 1] Japanese Unexarg ned Patent Application
Publ i cati on No. 2002-158965 Di scl osure of Invention
Probl ens to be solved by the Invention [0017] As
descri bed above, when a start point or an edit point

f d to be | t ed t
andy RV PEOREG o&h’h%?go%‘%f‘%& HE P n CRRaGS HoviTh Prrage
since it nee%%tené $?gec ggfflrst before it can be
S

(i oplFayEh. “As 4™ ing a start point or

[Oégﬂrchlng for an edit point takes a long tinme. [0018]
npl e embodi ments may quickly play back inages
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a novi e IS encode om1a user to

Apﬁ%f%gtagg §§H¥ﬁ?yfloatN@'Qﬁ%br?g8%§%ns in time for

aybac e novi ng i mage for Solving the
Problens [0019] 7 Accordlng to a first aspect of the
present invention, there is provided a recording

Di APRALAL USr COMRLLSLRY: extraction nmeans for extracting
an image froma unit in which a noving imge is

préficaded, sdedRkh bﬁ%ﬂ@'ﬂﬁ%ﬁtf&@ﬁ ant nunber of
I mages; reduction neans for reducing the anount of

[odinfior mati on

As described above, when a start point or an edit poinat
of an encoded moving image is to be located, it is difficult
to quickly display the encoded moving image since it needs to
be decoded first before it can be displayed. As a result,
locating a start point or searching for an edit point takes a
long time.
f0018]

Example embodiments may quickly play back images
associated with units of images, i.e., the units in which a
moving image is encoded, to allcw a user to view the content

at a desired point in time for playback of the moving image.

Means for Solving the Problems

[0019]




of the extracted i nmage; encodi ng neans for encodi ng
the i mage whose anount of i nformation is reduced by a
predeterm ned encodi ng schenme; association neans for
associating the encoded image with the unit from
which the image is extracted by the extraction neans;
and recor d|nggcon%rol means, fo ntrollinggrrecord|ng
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The recordi ng control neans can cont
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medi um such that the noving image in a predetermn ned
extldd® ibAr mPAAYDaGK k8cSrding control means for controlling
recording of the image associated with the unit onto a data
recording medium for recording the moving image; wherein said
. recording control means controls recording of the image onto
the data recording medium such that the encoded image and the

associated unit are recorded on adjacent areas of the data

recording medium.



recorded in a first contiguous area of the data

recording nediumand can ggntrol recording of the

i mage onto the data recording nedium such that the

image is recorded in a second contiguous area of the

data recordi ng nmedi um when the anmount of data of the

encoded i mage exceeds a predeterm ned threshold if

the recording of the noving image in the first area of
[0&ﬂ§ data recording nmediumis ended. [0023] The

odi ng means can encode the image by a conpression

and dé’]co%loggagfohneqn%afngr g Sl'hatl q&ragggass Cla %
encodl ng nmeans can enco t e | mage by a CO ess
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I nformati on e 1 mage by renoving a high-frequency
rog@nponent of the image. [0027] According to a second
aspect of the present invention, there is provided a
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extractlng an 1mage froma unit in which a noving
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the unit of the moving image with the encoded image.
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The recording control means can control recording of the
moving image onto the data recording medium such that the

moving image in a predetermined time for playback is



.images; a reduction step of reducing the anmount of
informati on 8a of the extrgacted i mage; an encodi ng
step of encoding the i mage whose anmount of
information is reduced by a predeterm ned encoding
schene an associ ation step of associating the
ed [ e wth the unit fro ich the image is
re it B %glﬁthgogiiw%%ﬁ o6y 8b: thindakor BT oG
ontrol ste 0 recordln of the
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recording th wher ei
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storing a program causin onputer to per
da&ﬁg@%@k@gxfmgggﬁﬁlpg r|S|ng an extractlon step

extracting an image froma unit in which a noving
[Odggqge I's encoded, the unit including a constant nunber
of i mages; a reduction step of reducing the anmount of
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of encoding the i nage whose anount |nfornat|on IS

and 46800 PYs AenB! @Q@taersnea%@e gReqdi ng schene; an
associ ation step of associating the encoded inage

[ooMatth the unit fromwhich the inmage is extracted in
the extraction step; and a recording

The encoding means can encode the image by a compression
and encoding scheme for a moving image such that decoding is
possible only with the image.

[0025]

The reduction means can reduce the amount of infermation
of the image by thinning out pixels of the image.
[0026]

The reduction means can reduce the amount of information
of the image by removing a high-frequency component of the
image.

[0027]

According to a second aspect of the present invention,

- there is provided a recording method comprising: an extraction
step of extracting an image from a unit in which a moving
image is encoded, the unit including a constant number of

.images; a reduction step of reducing the amount of information




control step of controlling recording of the inmage
associated wth the unit gnto a data recordi ng nmedi um
for recording the noving imge; wherein said
recordi ng control step controls recording of the
i mge onto the data recording medi umsuch that the

of tcode Lmage . and the assocj,ated unit.  are recor
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[0030] According to a fifth aspect of the present
invention, there is provided a playback apparatus
conprising: reading control neans for controlling
reading an image froma data recording nedi um
recording a noving i nage and the inmge, the inmage
[Ogghng extracted froma unit in which the noving inage
encoded, the unit including a constant nunber of
amount. of _i nfor n of the i.nmage, bei ng
et Pe g ﬁaeaﬁg%aé Dy E PredB BP fiad
encadi n o%ﬁﬂ&fe tgg bei ng_associated wth

there 1s rdln %ld. g na
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operation. [0032] The decodi'ng neans can”decode the
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for a static 1mage. [0033] The decodi ng nmeans can
pr&dRGRdR: HHe dIRIenENEO8H ;P¥nassociation step of
associating the encoded image with the unit from which the
image is extracted in the extraction step; and a recording
control step of controlling recording of the image associated
with the unit onto a data recording medium for recording the
moving image; wherein said recording control step controls
'recording of the image onto the data recording medium such

that the encoded image and the associated unit are recorded on

adjacent areas of the data reccrding medium.



conpression and encodi ng schene for the noving inmge
such that decoding is pegsible only with the inage.
[0034] According to a sixth aspect of the present
invention, there is provided a playback nethod
conprising: a reading control step of controlling
[readi ng an image from a data recording nmedi um
recording a noving i nage and the imge, the inage
bei Mrextiiagt ed f renrahuaspedt oi6h §he RV AGe h FRIE
is encoded, the unit including a constant nunber of
therggés, ptdiel dedmaupto@fan REOBERYI HedrputBe 418G RN
reduced, the imge being encoded by a predeterm ned
resweddnggosehestng t dengmsdeg: beh ngktassacobat tbpridsh each
unit, the encoded image and the associated unit being
ext@eok ted an iadpactrim ar eastolntitei dabamov BEPNKRG is
medi um and the readi ng being based on an instruction
enfcedatia tUsemnahdimchwliatg enshhptanit huther unt timages: a
- decodi ng step of decoding the-read out inege; and a

reguspiay stepnioreditaipyotheomhowit iofg idFsphaionf offhehe

decoded image. 12 [0035] According to a seventh

exhEpeked gmaghe R eymmdingyehed oot enchdieg i iepriomigdeshase

recordi ng medium storing a program causing a conputer
ampynh et drvfephaybar i spredesed ey coppeiisiengninedr eadpding
control step of controlling reading an image from a
SCHERY rdc GEEPRYE e Girepeebralspiatnoyi the iemegdedninidre
.image, the image being extracted froma unit in which
vithethpWndg fromgeichd sheotlerye tilve euhractartclindichg a
const ant nunber of
extraction step; and a recording control step of controlling

recording of the image associated with the unit onto a data

recording medium for recording the moving image; wherein said

recording control step controls recording of the image onto
the data recording medium such that the encoded image and the
associated unit are recorded on adjacent areas of the data

recording medium.



I mages, the anmount of information of the inage being
reduced, the inage being encoded by a predeterm ned
encodi ng schenme, the inmage being associated with each
unit, the encoded image and the associated unit being
recorded on adj acent areas of the data recording
{O¢$giun1 and the readi ng being based on an instruction
m a user and a relationship with the unit; a
dec 19,.ste the d out i e. apd a
di spcf ngngr o‘ﬁi1 sf't 19%%?“ Fol™ n@r%?esrbqlag)?"%?p”t%
ecqde nage. 3 Acc rdln to_an _eight
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beikRSEds O Akd WASLI L] QR ik, OPME dReBNInRge and the
relationship with the unit; a decoding step of

assdReadbadtihe peead PitloridERISH ah@nd aPLAY okl Qhta
step of controlling display of the decoded i mage. 13

recording medium, and the reading being based on an
instruction from a user and a relationship with the unit of
the moving image; decoding means for decoding the read out
image; and display control means for controlling display of

the decoded image.



[0037] The recordi ng apparatus may be an i ndependent
apparatus or may be a bl ogk for perform ng recording
in a recording and playback apparatus. The pl ayback
apparatus may be an i ndependent apparatus or nay be a
bl ock for perform ng playback in a recording and
yback apparatus. [0038] In the recordi ng apparatus

o nmet hod, first recording nmedium and first program
in exanpl e .enbodiments, an inmage is _extracted froma
uni P R B S G AR g Soheshett o e Sy st

| ncludi,ng_a_const.ant nunber of i es;. the ampunt of .

e P LB OT THATERTT AN &4 Fiags T2 BGEed'e CHETS if
' ' nt_of information is reduced is

eng TG ARpSEs A ad R e Rt irte PR Ea bl e Rehe The

Gqded image is associated with the unit from which

e image is extracted; and recording of the inage

[ofssociated with the unit onto a data recording nedium
for recording the noving image is controlled. [0039]
N hhe doeeqt fl i ARPALA! Hooalld (B! gy S668404 by

recording nedium and second programin exanp _
coffTRALBR NS LhoobPRdi N AR kBROZ {LAM-A;fiaba. recording

medi um recordi ng a novi ng i mage and the i ge is
rocntrolled, wherein the image is extracted froma

unit in which the noving inmage i s encoded, the unit

| nehydhd\e A HeORSE AN cHIIREE 1O tAdTBgRSe LAG APYL 5 Of
information of the inage is reduced, 'the inage is

cor}e@Eedn bYn@ encoding scheme for the moving image such that

Pq

decoding is possible only with the image.
[0034]

According to a sixth aspect of the present invention,
there is provided a playback method comprising: a reading
control step of controlling reading an image from, a data
recording medium recording a moving image and the image, the
image being extracted from a unit in which the moving image is
encoded, the unit including a constant number of images, the
amount of information of the image being reduced, the image
being encoded by a predetermined encoding scheme, the image
being associated with each unit, the encoded image and the
associated unit being recorded on adjacent areas of the data
recording medium, and the reading being based on an
instruction from a user and a relationship with the unit; a
decoding step of decoding the read out image; and a display

control step of contrelling display of the decoded image.




predet erm ned encodi ng schene, the imge is associ ated
wWth each unit, and the reading is based on an
instruction froma wuser and a relationship with the
unit of the noving inmage. Furthernore, the read-out
i mage i s decoded and display of the decoded inage is
(e rol  ed. Advantages [0040] As described in
exanpl e enbodi nents, inmages according to the moving
| nag@c&ﬂln@etbeﬁoiéi%@ltﬁnagﬁ@c@fﬁ@thgcﬁ’fegéé}& Hedbsfon,
[0041] Furthernore, the images associated with the
thetd tisCaBobededW Gkbyrl @y eddiaskswhemd Rep vy 0 JdaliRg8y
is to be played back. As a result, the user can view
a ddpuzent edtpaifcamdpsiyietk pRoBtsbing idopk kg awback
of the noving imge. [0042] In exanple enbodi nents,
reddiagesolbroacaepdbiged e ddia ingVEaglinngea mrwg@erzi@lrnayed
back. [0043] Furthernore, images associated with the
datunitecoanibe megiuekkycptdyed abackinfsimageestd tthe Haage,
user can view the content at a desired point in tine
thd amagkapback oftrbhecdoiarga umagein Briieh BDes aidyitigon
of the Drawings [0044] [Fig. 1] Fig. 1 is a diagram
imagmpiict engodedknaeiva netoridiclgding a constant number of

.images, the amount of information of the image being reduced,
the image being encoded by a predetermined encoding scheme,
- the image being associated with each unit, the encoded image
and the associated unit being recorded on adjacent areas of
the data recording medium, and the reading being based on an
instruction from a user and a relationship with the unit; a
decoding step of decoding the read out image; and a display

control step of controlling display of the decoded image.



technique. [Fig. 2] Fig. 2 is a flowhart illustrating
the known process of |ocatzkng and di spl aying an
edition point. [Fig. 3] Fig. 3 is a block diagram
depicting a structure of one enbodi nent of a
recordi ng apparatus according to the present
[coywention. [Fig. 4] Fig. 4 is a diagram depicting
extraction of one frame (picture) fromone GOP. [Fig.
5] Eteprdinigsta £ agiyamhdepis£dd RF @R ExHPeiffention,
t hunbnai |l data recorded on a disk. [Fig. 6] Fig. 6 is
théraliiagpasy B et bRgy BN ceAhEgat | @npuketweenddrsrhnai |
data and mnul ti pl exed novi ng i nage data and audio
pladtaak pFoGessingFegmpridishia di agi@ingepnetoNGstdp of
exanple of a file in PLF format. - 16 [Fig. 8] Fig.
cor@&rcd landi sgpdmgdepi Dtiddrg faofnl b edstormeagrdi iy nixadEun
data separately froma file in PLF format. [Fig. 9]
redamgling & sneavidigagmage depl chendmadge exarplifagd bdinge in
static i mge package format. [Fig. 10] Fig. 10 is a
exthaagednf depiactunhy am vexiamplie afioviand iimege nid reacioded,
managenent file format. [Fig. 11] Fig. 11 is a diagram
thelapilét ingludingxanpbwesigint aulbentedbnmagkat ethadamauhi| ef
[Fig. 12] Fig. 12 is a diagramdepicting |ocations.
infdEmgriga@]ofFitde 1Bags keidivagednsetbpitdei hyagn bediagpl e of

encoded by a predetermined encoding scheme, the image being
associated with each unit, the encoded image and the
associated unit being recorded on adjacent areas of the data
recording medium, and the reading being based on an
instruction from a user and a relationship with the unit; a
decoding step of decoding the read out image; and a display

control step of controlling display of the deccded image.



a location-related data file further referring to
thunbnail data stored in an external file and a
reference file storing thunbnail data. [Fig. 14] Fig.
14 is a diagramdepicting thunbnail data recording
areas in which thunbnail data is recorded. [Fig. 15]
[0{ 15 is a diagram depicting the process of
e ordlng t hunbnai |l data 81 adjacent to a strean1unit
ictin

Chulbn TS rdbba HRRESPaP R GF PR AAT R TR o ARP T A
F [ di d
Oru%%;p?gggggxb &fgg rdléfmln tgeﬁoﬁf i ﬁha r%%%égﬁﬁ@r%n
pl%@ng}g’%ﬁ Jgaatt as a&'ge u%lea{y%rd ga%}g ﬁ%ﬁnﬁs{:m% ﬁl%DOSI tion

ream IS a

lﬂ%#%‘”%';%ﬁ“a%ﬂgﬁr%%‘lr b e B B PR Yt
p1450R04NG, HO6R5hD0and ity 20k g 2ol s a bl ock

I agram icting Yire one enbodi ment of a
od§ yback block in a recordlng and pl ayback apparat us
accordlng to the present invention. [Fig. 21] Fig. 21

IS fﬂh%""‘i@@éfdl'rlg} lé%b&@&t{@ atnla[emegﬁ&g,esﬁr%ft k%@%ﬂ%

and di splaying an edit pol nt

medﬁuﬁ%%%g?c¥¥y§g!p?'gﬁQHQKﬁgﬂ ﬁpf@ eﬂydaﬁh@MtQI #h image is

extracted from a unit in which a moving image is encoded, the
unit including a constant number of images; the amount of
information of the extracted image is reduced; the image whose
amount of information is reduced is encoded by a predetermined
encoding scheme; the encoded image is associated with the unit
from which the image is extracted; and recording of the image
associated with the unit onto a data recording medium for
recording the moving image is controlled.
[0039]

In the recording apparatus and method, second recording

medium, and second program in example embodiments



[Fig. 23] Fig. 23 is a diagramdepicting readi ng out
thunbnail data. [Fig. 241 Fig. 24 is a diagram

depi cting reading out thunbnail data. [Fig. 25] Fig.
25 is a diagramdepicting a change in the anount of
t hunbnail data stored in a buffer nmenory during a

f f d t Fi 26
R H TG § 0 %ﬁsaﬁln%f%wb%%waroﬁ'&%%r o
b S RSP U Al

d t, Fi 8
e@&@é‘?h@@% Pt dh $Zip%h§%§gm$ PP at STt n
thé hl%l%n?tggfuﬁngtaglrjggﬁndi Opar gpgt OCEPdlITIT%e% b f earirg)]unﬁ of
I t dj

o il TR e ST e ahp

%}%‘%egﬁiﬂ%ﬂ Sérf?:roldqgg E; althe é rls agggéfa[ter?q&q:%

Fig. 31°is a di'agram depi ¢ting storing
eaémléﬂ’@@m Jmcgar,th% @a@u%"f fse'bagggo&y an[ E'ngt]rggg_lcﬁ‘l Qrot?‘lz

Is a dlagran1dep|ct|ng storing thunbnail data in

usdWihar "B .onkhhi 8- w33 thkJun 33 dfsﬁﬁedhggfﬂﬁnlmage
depicting storing thunbnail data In fer nenory.
Furthermore, the read-out image is decoded and display of the

decoded image is controlled.

Advantages

{00407

As described in example embodiments, images according to
the moving image can be recorded on the data recording medium.
[0041]

Furthermore, the images associated with the unit can be
quickly played back when the moving image is to be played
back. As a result, the user can view the content at a desired
point in time for playback of the moving image.

[0042]

In example embodiments, images



[Fig. 34] Fig. 34 is a diagramdepicting storing
thunbnail data in a bufferigenory. [Fig. 35] Fig. 35
is a block diagramdepicting a structure of one
enbodi nent of a recording and pl ayback apparatus,
according to the present invention, for reading out

n EQ program.streamfroma di sk on which the MPEQ
R oL FRR 4T e Bf Hod h 4 gRAEFH G ¢ hurbnal |
[09@%3 corresponding to the MPE&R program streamto

record it on the disk. [Fig. 36] Fig. 36 is a block
di agr iLcti e ructure.. | -picture
9u é¥ﬂ%rg’d£§% : asggc%ate wﬁ%&igﬂes 1§q%3p %% is

sel ection an ng secti on.

| j depi ¢t | h t f.
B B PR Chfer rof Loaen SPA G Sor B 9 s a

ut1on conversi on

k _di - pi.ct 1 Ng: S C JREG .

o 058 L FABATPLEL it B LR B B v

imddowchart illustrating the process of generating
thunbnail data. [Fig. 40] Fig. 40 is a bl ock diagram
depicting a structure of one enbodi nent of a

recordi ng and pl ayback apparatus, according to the

Bride9RBEri PWEH I@Nené b J83dkNg out an MPEG2 program
stream froma di sk on which the MPEG program stream

rodgjrecorded and generating thunbnails, as a stream of
| pictures, corresponding to the MPE&R program stream

to recprdii bi@n the di 8kaglddl Geptdlifd & 4buhSracdHask
di agram depi cting the
technique.

[Fig. 2] Fig. 2 is a flowchart illustrating the known
process of locating and displaying an edition point.

[Fig. 3] Fig. 3 is a block diagram depicting a structure
of one embodiment of a recording apparatus according to the
present invention.

[Fig. 4] Fig. 4 is a diagram depicting extraction of one
frame (picture} from one GOP.

[Fig. 5] Fig. 5 is a diagram depicting one example of
thumbnail data recorded on a disk.

[Fig. 6] Fig. 6 is a diagram depicting synchronization
between thumbnail data and multiplexed moving image data and
audio data.

[Fig. 7] Fig. 7 is a diagram depicting an example of a

file in PLF format.




structure of an |-picture encoding section. [Fig. 42]
Fig. 42 is a flowhart illustrating the processing of
controlling the amount of code. [Fig. 43] Fig. 43 is a
bl ock di agram depicting the structure of a VBV nodel.
[Fig. 44] Fig. 44 is a diagramdepicting the notion of
a VBV nodel in a case where no restriction is applied
to the amount of thunmbnail data. [Fig. 45] Fig. 45 is
a diagramdepicting the notion of a VBV nodel in a
case where the anount of th nail data is

restricted. [Fig. 46] Fig. 46 is a block diagram

depi cting another structure of one enbodi nent of a

r ecdfdigng Band1pr afbbtle dimsHeat depiatéopda nif o stheing
+Rrgsent i pvention, for reading out an MPEG2 program
s?ﬁ%l}ﬁﬁjf (“Grh%a SEPek2bRL hnf B thef IVPEdR PLEofomraigr am
str i Sqre de ner at i thunbnails, as .a

ctr aver o1 “EREt o o % S PEEBn SRRSO e pEapLS of

£ O ADL L amy i he disk. [Fig. 47]
Fig. 47 isla blogg %%gg%gﬁwﬁ%%gi ing the structure of

an I[Fpyct U0k Boyectd A andidecanl BEpSeEIAP TN dfiible of
48] Fig. 48 is a block diagramdepicting the structure
a dille firedgueckymehagauntrt i Stlie fumear.si on section
[Fi%FFgQ]%{LgF'4Q Hé_a giag;an1depicging DCT o
coe t ebt 5. FIF g1 50] aFdgagsemi depicli gy am dspinpilieng £
a io%% qggggelated data file.
[Fig. 12] Fig. 12 is a diagram depicting locations.
[Fig. 13] Fig. 13 is a diagram depicting an example of
a location-related data file further referring to thumbnail
data stored in an external file and a reference file storing
thumbnail data.
[Fig. 14] Fig. 14 is a diagram depicting thumbnail data
recording areas in which thumbnail data is recorded.
| [Fig. 15] Fig. 15 is a diagram depicting the process of
recording thumbnail data 81 adjacent to a stream unit on a
disk. |
[Fig. 16] .Fig. 16 is a diagram depicting a thumbnail
data recording area in which thumbnail data is recorded.
[Fig. 17] Fig. 17 is a diagram depicting the process of
recording onto a disk in a case where thumbnail data are
‘recorded together at a position away from a stream unit.

[Fig. 18] Fig. 18 is a flowchart iliustrating data

conversion processing.




function H(n) of a horizontal filter and a transfer
function V(m of a vertical filter. [Fig. 51] Fig. 51
is a block diagramdepicting the structure of an
1-picture encoding section. [Fig. 52] Fig. 52 is a
flowchart illustrating another process of generating
thunbnail data. [Fig. 53] Fig. 53 is a flowchart
illustrating another process of controlling the"
amount of code. [Fig. 54]_Fig._54 is a block diagram
depi cting another structure of one enbodi nent of a
pl ayback block in a recording and pl ayback appar at us,
acc éﬁing f the present invention, for playing back
and 'di-gpi éé g4 huhbnis 15 Beyedarbnlt hustrrt indlaleda
: eSS and encoded in accordance wth the JPEG
r%%%ﬁ%i&hzgofﬁﬁa}ngS] Fig. 55 is a block di agram
depiret ;ng - 2 Sfru r a_JPEG decadin
serfon R g ieq iU LR Sladedl RpINRS

stiepitelreng rapat Nefbo $idkdiet Wee a%é%gzsgﬁg’%%gi‘? i, qf a

pl ayback block in a recording ack appar at us,
reqouidigngntoplagbatie seiaratiseaoRdihgr t & @yl Ne-dask
. and di spl ayi ng thunbnails based on thunbnail data
1ysRbie8sed and encoded as a streamof | pictures.
[Fig%,57] Fi%h 57 is a block diagram depicting the
st r ictdr E20f ¥d9-1 231 dpupefleverrny Sodtormtiphi ghess]
pr%bQSSsgflfoéE%gﬁéﬂ%ﬁﬂza %%Hkgﬁﬁécéﬁn d%%lééint.

[Fig, 221 Fig. 22 is a diagram depicting an example of
display of a thumbnail.

[Fig. 23] Fig. 23 is a diagram depicting reading out
thumbnail data.

[Fig. 24] Fig. 24 is a diagram depicting reading out
thumbnail data.

[Fig. 25] Fig. 25 is a diagram depicting a change in
the amount of thumbnail data stored in a buffer memory
during a fast-forward operation.

[Fig. 26] Fig. 26 is a diagran depicting a change in
the amount of thumbnail data stored in a buffer memoxry
during a rewind operation.

[Fig. 27] Fig. 27 is a diagram depicting reading out
thumbnail data during a rewind operation.

[Fig. 28} Fig. 28 is a diagram depicting in detail a
change in the amount of thumbnail data stored in a buffer

memory during a rewind operation.



anot her structure of one enbodi nent of a playback
block in a recording and pl ayback appar at us,
according to the present invention, for playing back
and di spl ayi ng thunbnails based on thunbnail data
conpressed and encoded as a streamof | pictures.

Ref erence Nunerals [0045] 31 mcroconputer, 35 buffer
menory, 38 noving-image conpression section, 40
nunber - of - pi xel s conversi gn,gection, 41 static-inage
conpression section, 42 audi 0 conpression section, 43
buffer nmenory, 44 drive, 45 disk, 48 disk, 51

extr t|o ection, 81 thunmbnail data, 101 file in PLF
forn@:tcl ?P? %F% 4%11% i3 Fhavcheati &1lnabeabiekdde

% |on rg%u{rackggagﬁgmgggglf liﬁSiéﬁocation rel ated
dat axtclesol 684 husbne |, Sabs LoggLoine. g e 208

. movi ng-i nmage deconpression’s

thecaiire siitan is5eat bafre20Remiid} 0  deconpressi on
section, 206 inmage output interface, 302 |- picture

seIéétgon3hhdFﬂ®cdmlmg;sedhagﬁamSQQpIéﬁiﬂQHsﬂHklng
conversion section, 304 JPEG encodi ng section, 305
tqth?alfo@ﬁﬁﬁ éBnaebyffer senamn, 322 | -picture

det? a%g sectjon, 323 selector, 324
vari b?e hff i cotfe ide@oléraram xiepiefiiag istatiioy

CREBRATT ofER \ERRR hessr 19 St o 341
| - prpiyres£nGegdi NG SQGt 'aoaiaégém Vcllespuf’%:l'tl%agr %%%tr%lg
thumbnail data in a buffer memory.

[(Fig. 34] Fig. 34 is a diagram depicting storing
thumbnail data in a buffer memory.

[Fig. 35] Fig. 35 is a block diagram depicting a
structure of one embodiment of a recording and playback
apparatus, according to the present invention, for reading
out an MPEG2 program‘stream from a disk on which the MPEG2
program stream is recorded and generating thumbnail data
corresponding to the MPEG2 program stream to record it on
the disk.

[Fig. 36] Fig. 36 is a block diagram depicting the
structure of an I-picture selection and decoding section.

[Fig. 37] Fig. 37 is a block diagram depicting the
structure of a resolution conversion section.

[Fig. 38] Fig. 38 is a block diagram depicting the

structure of a JPEG encoding section.



detection section, 403 DCT processing section, 404
control section, 405 quantization section, 406
vari abl e-1 ength encoding section, 407 buffer, 451
| -picture selection and decoding section, 452
frequency-characteristic conversion section, 453

| -pi cture encodi ng section, 472 |-picture

determ nation section, 473 selector, 474

variabl e-length code decgd$§,_475 dequanti zati on
section, 491 horizontal fiftter, 492 vertical filter,
501 control section, 502 quantization section, 503
vari abl e-1ength encodi ng section, 504 buffer, 521
fil fR6rmaP] cBaverd? orF Sediliomichas22 1) PES: rafetogitisg
section, 561 file-format conversion section, 562

PIOGHY (e AFECHEIEYsEREMRRR L BBt xel - t hi nni ng sect i on
Best e r rryi Qut the Lnvention 23 - [0046]
Fig} §5r54g?bF%§k %ﬁ2%?5%%&85%0gﬁﬁarﬁms??Rhﬁﬁhqg Gf one
erhedi e nis a I ar.at cordi,ng, tq the

Spresent in%&ﬁt?%ﬁg&% éﬂ?éﬁgghﬁﬁﬁggﬁgéﬁa ﬁ% éﬁﬁgb?ékw

appagratiid,s acenstitgt e e gﬁ:és‘éﬂtn(ﬂn%%t@om CEOL PUN 6y
31 to a node dial 46. [0047] The mcroconputer 31 1S

oo -2enMPEG 2arbafkemi sit rednc rioeanpUitds ki Bal WwHi €g, tHomMPrG2
exanple, a ROM (Read Only Menory), a RAM (Random

PIRITESs SHERBIY} S Beserded anet eehacetingr thupanallsgl as a

st&@%@{@g@ﬁ{RggggnicrogS%E%%EJ %} executes a
preédeter bRt ot 2A0g EenphensREFS ginpgram
sﬂ?%%hr%b EQSord it on the disk.

[Fig. 41] Fig. 41 is a block diagram depicting the
structure of an I-picture encoding section.

[Fig. 42} Fig. 42 is a flowchart illustrating the
processing of controlling the amount of code. |

[Fig. 43] Fig. 43 is a block diagram depicting the
structure of a VBV model.

[Fig. 44] Fig. 44 is a diagram depicting the motion of
- a VBV model in a case where no restriction is applied to the
amount of thumbnail data.

[Fig. 45] Fig. 45 is a diagram depicting the motion of
a VBV model in a case where the amount of thumbnail data is
restricted.

[Fig. 46] Fig. 46 is a block diagram depicting another
structure of one embodiment of a recording and playback
apparatus, according to the present invention, for reading

out an MPEGZ program stream from a disk on which the MPEG2



recordi ng apparatus. The m croconputer 31 executes the
predeterm ned control programto issue an operating
command to each section of the recordi ng apparatus
based on a signal froma recording start/stop button
32 in accordance with an operation of a user. The

m croconputer 31 executes the predeterm ned control
programto adjust the file format of data stored in a
buf fer 43. [0048] An inagezgigkup section 33 includes
an optical system such as™a lens and an aperture,
and an i maging el enent, such as a CCD (Charge Coupl ed
Devi ce) or a CMOS (Conpl ementary Metal - Oxi de
PERAT ¥ i@ YL Ss &vsordgAdaraprenaentdmnd rhyebohids, as a

| ect a noving imge to supply the i mage signa
SRSt B AR, FRAGE P b i MBERS progeem

sap&&pgi;qgg%rhnggtohnkﬁgfgfgk 34. The noving-i nmage
input Interface 34 1s an rnterface between the inmage

Pi chupgseet) OngS ANt Dhbek APUDL Seps didi G S
an i mage signal supplied fromthe nmage ﬁfc up
staptire 8% bnt D-phytuge | sEIgR-tdahaahl 8eBHEOLS ESdBRG: .
format, such as applying anal og-to-digital or
serilBigt oPhrBig€l48 denvebiboh @baghen idmgetdirgnahe
and supplies the image data to the buffer nenory 35.
STIgASTS BA udreTeemcyT Shanirateniistac3eonnet siles, Sdarion.
I't.,acquires sound fromthe

CABLS: o TG ORIENS, ol by scou 58 sound fagmihe
cdddH;ieiehgnal

[Fig. 50] Fig. 50 is a diagram depicting a transfer
.function H(n) of a horizontal filter and a transfer function
" V{m) of a vertical filter.

[Fig. 51} Fig. 51 is a block diagram depicting the
structure of an I-picture encoding section.

[Fig. 52] Fig. 52 is a flowchart illustrating another
process of generating thumbnail data.

[Fig. 53] Fig. 53 is a flowchart illustrating another
process of controlling the amount of code.

[Fig. 54] Fig. 54 is a block diagram depicting another
structure of cne embodiment of a playback block in a
recording and playback apparatus, according to the present
invention, for playing back and displaying thumbnails based
on thumbnail data compressed and encoded in accordance with
the JPEG technique.

[Fig. 55] Fig. 55 is a block diagram depicting the



corresponding to the acquired sound to an audi o i nput
interface 37. The audi o signal output fromthe audio
conversion section 36 is synchronized with an i nage
signal output fromthe inmage pickup section 33. The
audio input interface 37 is an interface between the
audi o conversion section 36 and the buffer nenory 35.
It converts an audio signal supplied fromthe audio
conversion section 36 into ﬁudlo data in a
predetermi ned format, such 43 appl yi ng

analog to-digital or serial-to-parallel conversion to
% audi o. signal, and supplies the audio data to the
GRFREES gy YEBE. dpOopSERy sertimiifer nemory 35

I duct
o G 1ﬁ%~por b Fide B ot m@}@cdfa%g?g?égpﬁ;@ﬁ&f&oa{mher
34
sPRYENYd @Eg%nbnﬁﬂboﬁgﬁgﬂéagg %P Lg?chﬁ%‘%uffer

supplied fro e audr o |nput

r SBSRA I B 2ndU PRk Back NEpSi PL &%k s (;"Pc%%g%qhg £8 Bhe present

novi ng-i nage conpressi on sec
inerggionof fpirxplaytanviedsk ethd SBGH10148. tﬁﬁﬁﬁﬁ&%ﬂgﬂﬁased
the buffer nmenory 35 supplies the stored audio data
o1 d-lgprbaadilodebaprenpross st aid rrdddeld0as 13 stinsier diha

control of the mcroconputer 31, the noving- inmage
sion section 38 conpresses and encodes the

| Tegg g5t 9 h v ng,) g SypELLed Luemne bufe
StEHRRUIESoENgn T-picture decoding section.

[Fig. 58} Fig. 58 is a block diagram depicting still
another structure of one embodiment of a playback block in a
recording and playback apparatus, according to the present
invention, for playing back and displaying thumbnails based
on thumbnail data compressed and encoded as a stream of I

pictures,

Reference Numerals

[0045]

31 microcomputer, 35 buffer memory, 38 moving-image
compression section, 40 number-of-pixels conversion section,
41 static-image compression section, 42 audio compression
section, 43 buffer memdry, 44 drive, 45 disk, 48 disk,
51 extraction section, 81 thumbnail data, 101 file in PLF
format, 111 file, 121 file in static image package format,

131 track management file, 141 location-related data file,



conpressed and encoded i mage data to a nultipl exer 39.
For exanple, the noving-inmage conpressi on section 38
conpresses and encodes i nage data of a noving imge
supplied fromthe buffer nmenory 35 through the MPE&
techni que and supplies the conpressed and encoded
image data to the nmultiplexer 39. [0052] Under the
control of the mcroconputer 31, the nunber- of-pixels
conversion section 40 extracts a predeterm ned

picture (frame or field) frém rhe i mge data of a
nmovi ng i nmage and converts the nunber of pixels of the
extracted picture. For exanple, the nunber-of-pixels
lednierat ben-selticch #@ac dnler t s16het numheri ofdapiaxel s

of the extracted :fictgre by thinning out pixels from
ERRTHIRY BEea- 23 MpgdBgtiffage ndmbenpdsgiiotelsection,
289n¥€£éiqghgecti n 40 is provided with an extraction
section 516 GSCAMPIFESs§_n st G Fid95 agdiphe
e} {] 51 racts one frame (picture)

O ohe G S TR nige B F T gRthg rrage 302 T-
TONPF S SEEE 13 0 viNg- iRy :
pconpression sect?@% %géfﬁ¥n%2%%r 5%gé ﬁ??h%FﬁglR&%ﬁ&
corechrdique sddiiod], Bbuesspecddsdidy sd@hiogxanpbe, £ife-
t he nmovi ng-i mage conpression section 38 conpresses
Lo te foOdes sa onp s NYiomAg 82 20 1-Hpidd reames e pRI nserand
in.units _of GOP conposed of continuous 15 franes, the
S et i o s SELEEHROEL o334 ariadde-length code decoder,

325 dequantization section, 326 inverse-~DCT processing
section, 341 low-pass filter, 342 pixel-thinning section,
381 I-picture encoding section, 402 visual-parameter
detection section, 403 DCT processing section, 404 control
section, 405 quantization section, 406 variable-length
encoding section, 407 buffer, 451 I-picture selection and
decoding section, 452 frequency-characteristic conversion
section, 453 I-picture encoding section, 472 I-picture
determination section, 473 selectoi, 474 variable-length
code decoder, 475 dequantization section, 491 horizontal
filter, 492 vertical filter, 501 control section, 502
quantization section, 503 variable-length encoding section,
504 buffer, 521 file-format conversion section, 522 JPEG
decoding section, 561 file-format conversion section, 562

I-picture decoding section, 591 pixel-thinning section

Best Mode for Carrying Out the Invention



frame fromthe 15 frames constituting each GOP. [0055]
For exanpl e, the nunber-of - pi xel s conversi on section
40 converts the nunber of pixels of the frane
extracted from each GOP by thinning out pixels of the
frame. [0056] The nunber-of-i mages conversion section
40 supplies the imge data whose nunber of pixels has
been converted to a static-inage conpression section
41. Under the control of _thg m croconputer 31, the
static-image conpression section 41 encodes the inmage
data supplied fromthe nunber-of-pixels conversion
[gg@gﬁon 40 by neans of a conpression and encodi ng
'schene for conpressing static imges. For exanple, the
- 2Figstaticg-| 0 | O ect.ion_41 encodes the
e stnnl o Trt ha R IRBarOon. BFSBr e of one

i mge data supplied

- embodBEnEito R S acteebrddnd napﬁ&l%ﬁ@%‘&%o‘ﬁ‘idtiﬂgt bg %«%ﬁperesent

~(Joint. Photographic Experts Goup) technique.
imyention nagbec orpoedshonapsesiaans 4hosuPRhi €5q. tHeis
encoded i mage data as thunbnail data to the buffer
CORFioTYFteS spoes7ie Unelerde e mioworcofpotetrhgl to a mode
d{gfqﬂfonputer 31, the audio conpression section 42
conpresses and encodes the audio data supplied from
[ddgy]buffer menory 35 by neans of a predeterm ned
t echni que and supplies the conpressed and encoded

audirBe daf &-d ot dRIshT BLeXEL 3P e 1 @Udi 0 dat a
microcomputer including, for example, a ROM (Read Only
Memory), a RAM (Random Access Memory}, a serial interface,

or a parallel interface. The microcomputer 31 executes a

- predetermined control program to comprehensively control the

recording apparatus. The microcomputer 31 executes the
predetermined control program to issue an operating command
to each section of the recording apparatus based on a signal
from a recording start/stop button 32 in accordance with an
operation of a user.  The microcomputer 31 executes the
predetermined control program to adjust the file format of
data stored in a buffer 43.
[0048]

An image pickup section 33 includes an optical system,
such as a lens and an aperture, and an imaging element, such

as a CCD (Charge Coupled Device) or a CMOS (Complementary

Metal~Oxide Semiconductor) sensor and captures an image of a

subject as a moving image to supply the image signal of the



out put fromthe audi o conpression section 42 is
synchronized wth the image data output fromthe

novi ng-i mage conpression section 38. For exanple, the
audi o conpression section 42 conpresses and encodes
the audi o. data supplied fromthe buffer nenory 35 in
accordance with the AC3 (Audi o Code Nunmber 3 (Dol by
Digital TM technique and supplies the conpressed and
encoded audi o data to the-nmghtipl exer 39. [0058] The
mul ti pl exer 39 multiplexes the i mage data supplied
fromthe noving-i mage conpressi on section 38 and the

o -y h di . |
S G e e o o iSRG RapRE cttereace
3and Brelin@Wdalga i h f -Jgﬁm[ 43 .

tﬂe nul??%lgﬁgﬁhggé-gggggn%ﬁﬁ?p exe?qiggggﬂgé gggﬁé €

befdten ddten iasganpMPEGR sysStEsn 3 HeAMaf BLEBL r Aibnory 35.
supplies to the buffer nenory 43 the data in MPE

Tsyamsinehs eaminegaas igoabosesbifed Heohnape asge aptkup

audi o Qﬁ%a %enerated by nmul tiplexing. [0059] The
SHUFFR “nerBFg BSViRapHrage |9atst dmes phedei thipheXetbrmat,

oAFR 930,900 sudl gyt oyl ed Lomine 1oy
G550 The TRy Sctpltar ser” ZUPRETS® CThe FhtadR o
td te bhfepahénsayazstored in the buffer mermory 43

Ilnto a
[0049]

An audio conversion section 36 includes, for example, a
microphone. It acquires sound from the subject or sound
surrounding the subject, supplies an audio signal‘
corresponding to the acquired sound to an audio input
interface 37. The audio signal output from the audio
conversion section 36 is synchronized with an image signal
output from the image pickup secfion 33. The audio input
interface 37 is an interface between the audio conversion
section 36 and the buffer memory 35. It converts an audio
signal supplied from the audio conversion section 36 into
audio data in a predetermined format, such as applying
analog-to~digital or serial—to—parallel conversion to the
audio signal, and supplies the audio data to the buffer
memory 35.

[0050]

The buffer memory 35 includes, for example, a



predetermned file format. The file format of

thunbnail data wll be described Iater wth reference
to Fig. 7 to Fig. 13. [0061] A drive 44 reads out

the nmultipl exed i nage data and audio data, as well as
the thunbnail data converted into a predeterm ned

file format, fromthe buffer nmenory 43 and records
themon a disk 45, which is one exanple of a data
recording medium The disk 45 is, for exanple, a
magnetic disk, an optical disk, or a magneto-optica
disk. [0062] Fig. 5 is a diagramdepicting one
sgﬁfﬁgﬂéh(g?glqubnail data recorded on the disk 45.

SR O IR Yo ahd B9TROBRr Lty SRR 4MRIgatat31- n

| hspl aying_one t hunbnail . t he di sk 45,
S o S E B M S Fat T it SUEIByudio
ddte SPER1GRY FhofoLhechi [ n9); Lts30f

ki | obytes, each thﬁhéﬁ?ﬂ%ﬁ%ﬂgﬁgJéggg%gf%13?b 3ié§ butfer

ménmugbIES lsupgdtias8tha 6o QDS Get@ 2oShZRoCHMA i Lye
or smaller than 12 kil obytes. [10063] Here, the unit

conpprfisisdlend seatien si®j @vd ed Mumber-@if-pd &el € CkbBRe BYion
for, exanple, the ECC (Error Correction Coding) is
5§ U4 i nFuREbeTIRYRr ththikeH feg memoicy BR whpmhies the

cords of data are nanaged. [0064
sﬂg%ed’audgo ga%a 0 an audio cgﬁpreggion section 42.

[0051]

Under the control of the microcomputer 31, the moving-
image compression section 38 compresses and encodes the
image data for a moving image supplied from the buffer

-memory 35 through a predetermined technique and supplies the
compressed and encoded image data to a multiplexer 39. For
example, the moving-image compression section 38 compresses
and encodes image data of a moving image supplied from the
buffer memory 35 through the MPEG2 technique and supplies
the compressed and encoded image data to the multiplexer 39.
[0052]

Under the control of the microcomputer 31, the number-
of-pixels conversion section 40 extracts a predetermined
picture (frame or field) from the image data of a moving
image and converts the number of pixels of the extracted
picture. For example, the number-of-pixels conversion
section 40 converts the number of pixels of the extracted

picture by thinning out pixels from the picture.



Each of the thunmbnail data 81-1 to the thunbnail data
81-n is recorded on the disk 45 in one cluster as the
unit in which error correction is carried out by the
ECC. In this case, if any of the thunbnail data 81-1
to the thunbnail data 81-n is smaller than 12

kil obytes, a data string is added to the data that is
smaller than 12 kil obytes of the thunbnail data 81-1
to the thunbnail data 81-n,so that the size of the
data is increased to 12 ki?%b?tes. Each of the

t hunbnail data 81-1 to the thunbnail data 81-n

éncreased to 12 kil obytes as a result of a-data
[ ???hg bei ng added is recorded on the disk 45 in one

clui er Bﬁg the_unjt jn which error correctionis
car rir€d"BlPe byt X Eec convegsiopoaestion hel obpmliced
i s ' th nai_| ata_81-1 is , .
w B0 M e in SEEES 01 "R Serrls s Pefadovdgin Fio.
4} hate the 928 off ] ' acfl- ol
to 12 kilobyt 1 skBfion D MR %%y%ééﬁ?hﬂ%%%i%q
Tkt 2l GOP b tREOLEREE idhtNE ! BShEYing0088de ddhdREsed
exanpl e shown in. Fig. 5, since the thunbnai dat a
argll -qndogsleti2bli Lhbynewingradaten cotpiragsisn askleri andat He
t hunpbnail data 81-n is recorded as-is in one cluster.
- aqqygsiEpcen Wi khs thaiRiG2 diewhaiiquei.s sufficient to read

10’

More specifically, for example, if the moving-image
compression section 38 compresses and encodes a moving image
with 30 frames per second in units of GOP composed of
continuous 15 frames, the extraction section 51 extracts one
frame from the 15 frames constituting each GOP.

[0055]

For example, the number-of-pixels conversion section 40
converts the number of pixels of the frame extracted from
each GOP by thinning out pixels of the frame.

[0056]

The numbér—bf—images conversion section 40 supplies the
image data whose number of pixels has been converted to a
static-image comprgssion section 41. Under the control of
the microcomputer 31, the static-image compression section
41 encodes the image data supplied from the number-cf-pixels
conversion section_40 by means of a compression and encoding

scheme for compressing static images. For example, the




fromone cluster when one of the thunbnail data 81-1
to the thunbnail data 81-n is to be read out, the
t hunbnail data 81-1 to the thunbnail data 81-n can be
read out nore quickly fromthe disk 45. [0068]
Herei nafter, the thunbnail data 81-1 to the thunbnail
data 81-n are referred to just as the thunbnail data
81 if it is not necessary to differentiate them from
one another. [0069] The node dial 46 supplies a
signal for specifying the operation node of the
recording apparatus to the mcroconputer 31 according
ation of the user chan t he

%%fe Catﬂrr%rgrenﬁa@pr%?l%&a%ﬁv%lowel rﬁﬂ?@gSSSFhe fpae daca
S e Sl IRl ThIY GRPREPLOP ket D 1n
a@@ér&ﬁ{beb%rltﬁhﬁ‘ﬂgegPEéO@gcgint API{HE Gﬁ gg, iks %&%'g&

in the recordi ng apparatus as a di
t déhiinpushi Chhbh§tﬁﬁﬁﬁlfﬁa§g(Hﬂﬁﬁﬁéé%loﬁeggéﬁﬁﬁh 41“%upplles

drive 47 reads out the programand supplies it
thﬁcﬂnﬂnﬂmpuumageldaﬂheasntnunmnmputeﬁtaltstoh@Sbﬁf&br
progran1read out fromthe disk 48 on the built-in
nemAHY tdbl e  ROM or RAM and executes the program The
[J%Qﬁtlons of the drive 47 and the disk 48 can be
eved by the drive 44 and disk 45.

Under the control of the microcomputer 31, the audio
compression section 42 compressés and encodes the audio data
supplied from the buffer memory 35 by means of a
predetermined technique and supplies the compressed and
encoded audio data to the multiplexer 39. The audio data
output from the audio compression section 42 is synchronized
with the image data output from the moving-image compression
section 38. For example, the audio compression section 42
compresses and encodes the audio data supplied from the
buffer memory 35 in accordance with the AC3 (Audio Code
Number 3 {Dolby Digital™} technique and supplies thé
compressed and encoded audio data to the multiplexer 39.
[0058]

The multiplexer 39 multiplexes the image data supplied
from the moving—image compression section 38 and the audio
data supplied from the audio compression section 42 and
supplies the multiplexed image data and audio data to the

buffer memory 43. For example, the multiplexer 39



[0071] Fig. 6 is a diagram depicting synchronization
between the nultiplexed noving i mage data and audio
data and the thunbnail data. In Fig. 6, an MPEG track
i s conposed of noving inmage data and audi o data, and
a thunbnail track is conposed of thunbnail data. In
Fig. 6, one rectangle indicates one inmage. The term
"track" nmeans a sequence of images or sounds. [0072]
For exanple, if noving i nagegdata constituting data in
MPEG2 system stream format is encoded in units of GOP
conposed of 15 frames and thunbnail data is generated

i ' h : '
mhL O ONE. Onddif Ji3TER BB o B Bk k! shpem

system -
st hewrngd tnatdd kipbhiss € Wi AL P L hiibpal |
data corresponds tgba pgri%Z@%ﬁ ) Eég%%ﬁ g7i%§b@he data
1| MBBEE ks yoft einh & toewinn Go k@G econ b3 orTheef ihgqd 0fdTS
of the thunbnail data 81 assocﬁgggd qm theone %II’%ggland
apdlp e tre somicyed edi b mefeenesing Fig. 7 to Fig. 13.
I§§¥74] As a file format for the thunbnail data 81
ick Tinme"'" file format can be used.

Fbr%hga%£§ the Quick TimeTM file format is referred
to 22%.RY %ﬁrfm?gg %”4%aﬁgmpgé§5}ly stores the multlplexed
image data and audio data supplied from the multiplexer 39,
as well as the thumbnail data supplied from the static-image
compression section 41.

[0060]

The microcomputer 31 adjusts the format of the

thumbnail data stored in the buffer memory 43 into a
bredetermined file format. The file format of thumbnail
data will be described later with reference to Fig. 7 to Fig.
13.

[0061]

| A drive 44 reads out the multiplexed image data and
audio data, as well ‘as the thumbnail data converted into a
predetermined file format, from the buffer memory 43 and
records them on a disk 45, which is one example of a data
recording medium. The disk 45 is, for example, a magnetic
| disk, an optical disk, or a magneto-optical disk.
[0062]
Fig. 5 is a diagram depicting one eXample of thumbnail

data recorded on the disk 45. Each of thumbnail data 81-1




In the QT file format, noving i mage data, audi o data,
static inmage data, or the like is individually

bl ocked, and furthernore, nmanagenent information for
managi ng such bl ocked noving i mage data, audi o data,
static image data, or the like is also individually
arranged into blocks. Such a block is a basic data
unit and is called an atom Bl ocked noving imge
data, audio data, static Lngge_data, or the like is
managed on a track-by-track®basis, and the
information is called a track atom Furthernore,

tinfor tion for nmanaging a plurality of tracks as one

Pt %W"@?a viatg Phade lgafats sten| diablaving enat humbnail .
00./6] ;. One oy e data_atom corresponds to one track..
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storing the thunbnail data 81, ataiﬁlﬁiﬁg ?9%3{%é§§?311

datra t&le-rf iigucehplkessdascs | Hidigd kepddll €ct ¥PesmhBler than
arranged. The data for describing the file type is

1% dtilekeelsy data (profile data in the figure) for
@gfgribing the file profile. [0078] For exanple, the

[ H for describing the file type can be in a format

in [ w th the MP4 ex ion
ﬁgﬂ@, gﬂgeunlé 1& W, Jgi dgtgegg éhbjected to error

‘correction by, for example, the ECC (Error Correction

Coding) is recorded in one cluster, which is a unit in thch
records of data are managed.
[0064]

" Each of the thumbnail data 81-1 to the thumbnail data
8l-n is recorded on the disk 45 in one cluster as the unit
in which error correction is carried out by the ECC. 1In
this case, if any of the thumbnail data 81-1 to the
thumbnail data 81-n is smaller than 12 kilobytes, a data
string is added to the data that is smaller than 12
kilobytes of the thumbnail data 81-1 to the thumbnail data
81l-n so that the size of the data is increased to 12
kilobytes. Each of the thumbnail data 81-1 to the thumbnail
data 81-n increased to 12 kilobytes as a result of a data
string being added is redorded on the disk 45 in one cluster
as the unit in which error correction is carried out by the

ECC.



(1S014496- 14) of BaseMedi aFi | eFormat (1S014496-12) of
the 1SO (International Organization for

St andardi zation). In addition, for exanple, a value
indicating the PLF format is set in the data for
describing the file profile. [0079] 1In the file 101
in PLF format, the data for describing the file
profile is followed by a novie atom (data indicated
by moov in the figure). Thegtrack atom (data indicated
by trak (vide) in the figure) of a video track
arranged in the novie atomof Fig. 7 i s managenent
[é@%gtnation of thunbnail data 81. A track atom (data
i ndicated by trak (MPE&Q program strean) in the

figyre f E st.e tream (MPE rqQgram ,

str g%n%h?r%%%n%% géﬁqgoe ilr?mlfﬁg‘ ngm é%‘f%%b%j tﬂlq?ﬁ’nal‘lilg.
datd s1managenrpi 14 pf t4on; he fem;

streamin mhighl%ngﬁg?fﬁgggﬂggggeghdaau%?% %%%gﬂgbg add

sondidtplaxedi z¢ 0080t he | thansrRia satams f dat fs i ke +o
by ndia in the figure) of the track atom nmanagenent

13 Afidolpyttieonahdr tinemathadl 2 ha 1 obgtrpseskimbnsthefesa 81-1
. Storage |l ocation, display tinme, and the |ike of the
1 dieCespsAdingemVG i@ atomis stored. In a nedia
[4&g rmation atom (data indicated by mnf in the

|éﬂre) of the nmedia atom various types of

Im'nalgﬁrrur?n{érraoér%ag Sr%e%(r)]t% Hf&l’u(rzlzidt:L W Fgggr\?’gﬂ%ﬁqe \Ié\—;hgl:ecglilléﬁs%’}ng?li n
dalthe sWPEGZs SYS UM UHRAM no data string is added and the
thumbnail data 8l-n is recorded as-is in one cluster.

[0067]

In this manner, since it is sufficient to read data
from one cluster when one of the thumbnail data 81-1 to the
thumbnail data 81-n is to be read out, the thumbnail data
81l~1 to the thumbnail data 81-n can be read out more quickly
from the disk 45.

[0068]

Hereinafter, the thumbnail data 81-1 to the thumbnail
data 81-n are reférred to just as the thumbnail data 81 if
it is not necessary to differentiate them from one another.
[0069]

The mode dial 46 supplies a signal for specifying the
operation mode of the recording apparatus to the
microcomputer 31 according to an operation of the user. By

changing the operation mode, for example, the number of



(MPEGQ2 program stream track, the sanple is one frane,
and in the video track of the thunbnail data 81, the
sanple is one itemof thunbnail data 81. [0081] 1In a
sanpl e table atom (data indicated by stbl in the
figure) of the nedia informati on atom various types
of information associated with individual sanples is
arranged. In a tine sanple atom (data indicated by
stts in the figure) of thezgsanople table atom a

rel ati onshi p between each sanple and a tine in

pl ayback is described. In a sanple chunk atom (data

t f | e tab)
PLPOnT 5T el relEni B b ERseb b L s natn wé‘lse
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I
Here, the term "chunk™ means ddt & Ui iRt d
cleapased of a collection of a plurallty of sanpl es.
[0083] In addition, in a sanple size atom (data
[@G¢iticated by stsz in the figure) of the sanple table
atom the anpbunt of data in each sanple is descri bed.
| n & erivR f fﬂs%tlrmt@hle@danathadremmﬁg/ sipexraitnst he

urg% % the s e table .atonL i nformation about

at f 6ot ‘i’a%]ﬁ heik "hilch thespertreb Ritwssads
|s desgri bed 84 Furt hernore, the

réﬁ]%ﬁ%ﬂél t(?qFWeEF%uﬁ%ﬁaPFogram and 'supplies it

to the mlcrocomputer 31. The microcomputer 31 stores the

program read out from the disk 48 on the built-in rewritable
ROM or RAM and executes the program. The functions of the
drive 47 and the disk 48 can be achieved by the drive 44 and
disk 45.

[0071]

Fig. 6 is a diagram depicting synchronization between
the multiplexed moving image data and audio data and the
thumbnail data. In Fig. 6, an MPEG track is composed of
moving image data and audio data, and a thumbnail track is
composed of thumbnail data. 1In Fig. 6, one rectangle
indicates one image. The term "track" means a sequence of
images or sounds.

[0072]

For example, if moving image data constituting data in
MPEGZ system stream format is encoded in units of GOP
composed of 15 frames and thumbnail data is generated from

one of the frames in each GOP, one GOP in an MPEG2 system



data 81-n are stored in the file 101 in PLF format as
a novie data atom (data indicated by ndat in the
figure). In the file 101 in PLF format, the thunbnai
data 81-1 to the thunbnail data 81-n are sequentially

arranged. [0085] More specifically, in the tine
sanple table atomof the track atomof the novie atom
shown in Fig. 7, atine in playback of each of the

t hunbnai | data 81-1 to the ggug‘onail data 81-n, which
are the novie data atom is described. [0086] Because
of this, each of the thunbnail data 81-1 to the
hunbnai | data 81-n can be plgged back in conjunction

SHFEHR THe" SIS {the ORPEEDER ot diftsthnedd dagashobn tiis
Lg. -, .36 - 87] _Th nmb fofil ded

T i SR 5T BEORPRALL o by SGra TR IEIRe COhanBRELd of

0 dednd ko herbhyBeall, (atg, Blon Jn the file 101
in PLF format as descri bed above. ] Fig. 8 is a

[ohBagy am depicting a file storing the thunbnail data
81 separately fromthe file 101 in PLF format. A file

111Thho®alentéimat Sof sthae fibebhak1S88thNgl tAesociated
thunbnail data 81-1 to the thunbnail data 81-n that is
Witdy S §OFo WA dnnoNebe | deslibadn wRltE frefemencéntd heig. 7
tfigl'e ié'l the thunbnail data 81-1 to the thunbnail
U4tE-81"n are sequentially arranged.

[0074]

As a file format for the thumbnail data 81, the Quick
':ime'TM file format can be used. Hereinafter, the Quick Time™
file format is referred to as the QT-file format.

[0075]

In the QT file format, moving image data, audio data,
static image data, or the like is individually blocked, and
furthermore, management information for managling such
blocked moving image data, audio data, static image data, or
the like is also individually arranged into blocks. Such a
- block is a basic data unit and is called an atom. Blocked
moving image data, audio data, static imége data, or the
like is managed on a track-by-track basis, and the
~information is called a track atom. Furthermore,
information for managing & plufality of tracks as one item
of moving image data is called a movie atom.

[0076]

One movie data atom corresponds to one track.



[0089] In this case, in the nedia information atom
(data indicated by mnf in the figure) of the track
atomin the file 101 in PLF format, managenent
information for referring to the file 111, such as
the storage location (path and file nane) of the file
111, is stored. [0090] By doing so, instead of
storing the thunbnail data 81 as the novie data atom
inthe file 101 in PLF formgg, _the thunbnail data 81
can be recorded as the file 111 in a unique format
externally referred to and pl ayed back based on the
[bby¢; 101 in PLF format. Also in this case, since a
tlne in playback of each of the thunbnail data 81-1 to

the Fig377 fhu t he £ 11,

IS deggrlbeg ?Egﬁg%éggfﬁgﬁlo Iﬁfgé %X?m? at® ea?inl‘l‘L in
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foMlickdl %yadata (profile data in the figure) for describing

the file profile.

[0078]

For example, the data for describing the file type can
be in a format in compliance with the MP4 extension
(1S014496-14) of BaseMediaFileFormat (I5014496-12) of the
ISO {(International Organization for Standardization}. In
addition, for example, a value indicating the PLF format is
set in the data for describing the file profile.

[0079]

In the file 101 in PLF format, the data fbr describing
the file profile is followed by a movie atom (data indicated
by moov in the figure). The track atom (data indicated by
trak (vide) in the figure) of a video track arranged in the
movie atom of Fig. 7 is management information of thumbnail
data 81. A track atom (data indicated by trak (MPEG2
program stream) in the figure) of an MPEG2 system stream

(MPEG2 program stream) track arranged in the movie atom of




file in static i mage package format, has the sane data
structure as that of the file 101 in PLF format. In
Fig. 9, the sane data as that shown in Fig. 7 is
denoted by the same nane, and thus a description
thereof will be omtted. [0093] A value indicating
the static i mage package format is set to the data
for describing the file profile in the file 121 in
static i mage package format 3,[0094] In the file 121
in static inmage package format, a track atom (data
i ndicated by trak (vide) in the figure), which is
FE&nagenent i_nf or tLOE for_the thunbnail data 81, is
store 8

d-° "SHEETERS FPERFEBEIP T ChenHiFECH gkl

stPLIRt 4 S i Lv3 %8. erred to by the fjle 101 in

PLF format, the tra kl%ééén%ﬁtatﬁﬂg ﬁéﬁéﬁ g?t?é%?%treanw
mh Bt itesedpred in the file 121 in static imge package

format. [0095] The track atomin the file 121 in
[G2@R] c i mage package format is described as in the

track atomof the file 101 in PLF format.

Fur thernmediai ateme(datiae it danedt byi mdiarage theadkagee)

%ornat, the thunbnail data 81-1 to the thunbnail data
Clgthe Freck BHel, JBARIEETRIG ol nfermagiom Cdntmanaainnttéw
c:%ﬁuydat in tge figure%_:i [Q096] , Furtherpnore, the
Thinbia’r? §ata"81-1-¢¢Ihe AfitinBai ALsplay time, and the
like of the corresponding movie data atom is stored. In a
media information atom (data indicated by minf in the
figure) of the media atom, various types of information
assoclated with a sample, which is the minimum management
unit, is arranged. For example, in the MPEG2 system stream
(MPEGZ program stream) track, the sample is one frame, and
in the video track of the thumbnail data 81, the sample is
one item of thumbnail data 81.
[0081]

In a sample table atom (data indicated by stbl in the
figure) of the media information atom, various types of
information associated with individual samples is arranged.
In a time sample atom (data indicated by stts in the figure)
of the sampie table atom, a relationship between each sample
and a time in playback is described. 1In a sample chunk atom
(data indicated by stsc in the figure)} of the sample table

atom, a relationship between samples and a chunk composed of

the samples is described.



data 81-n may be stored in a file in location-rel ated
data file format, which is a file format for storing
a plurality of itenms of netadata or inmge data

i ndividual |y associated w th each |ocation, serving
as a tinme range of a noving image, and a tinme in

pl ayback nmay be described by neans of a file in track
managenent file format for storing track- rel ated
managenent information. [009%] - Fig. 10 is a di agram
depicting an exanple of a file in track managenent
file format in this case. Fig. 11 is a diagram
[deppeting an exanple of a file in location-related
data file format in this case. [0098] - 39 Since a

Vi deRriel, ag ke CRAART " DG Useq d t agement._ file
131 shown in Fig. 10, the fiaFlsS?at ?ggé At on J(rtlzlaat‘ atraCk’
compih ot ed by colakctiomeok 0gasi @R atAkH Rakpgeki gure)

in the track managenent file 131 is managenent
[P08Dr mation for a location-related data file 141

sho&n ig Fig. 11, and the subsequent track atom (data
i ndi-Caf ﬁlB$°¥Ta¥P(QWQEEPlepﬁé@ﬁaﬁtQMré@m@aiindﬂuated by

A B L JUTCRRE R -
e Cror axba- T BRGH o b ack=afoRniBE efset aton
(dapeatindickebat B¢ datd fd 118e %ﬁ%ur%)séfpﬁﬁéCQ&&E&PQ@Eﬁe
to each itemof data for a :

atom, information about the location of each chunk with
respect to the head of the file is described.
[0084]

Furthermore, the thumbnail data 81-1 to the thumbnail
data 8l-n are stored in the file 101 in PLF format as a
movie data atom (data indicated by mdat in the figure). 1In
the file 101 in PLF format, the thumbnail data 81-1 to the
thumbnail data 81-n are sequentially arranged.
[0085]

More specifically, in the time sample table atom of the
track atom of the movie atom shown in Fig. 7, a fime in
- playback of each of the thumbnail data 81-1 to the thumbnail
data 81-n, which are the movie data atom, ié described.
[0086]

Because of this, each of the thumbnail data 81-1 to the
thumbnail data 81-n can be played back in conjunction with

one GOP of the MPEG2 system stream, as shown in Fig. 6.



plurality of locations stored in the |ocation-rel ated
data file 141. In other words, information about each
itemof data for a plurality of |ocations in the
| ocation-related data file 141 is stored in the nedia
information atom (data indicated by mnf in the
figure) of the track atomfor the |ocation-related
data file 141. The rel ati onship between each item of
data for a plurality of lacagions in the
| ocation-related, data file 141, corresponding to a
sanple, and a tine in playback is described in the
[§bg¢]sanple atom (data indicated by stts in the
Igure) of the sanple table atom of the nedia

i nf @Bt AR At 9 ' t or .th
Iocation-re?atgg1%g%%gﬁ%%éggg%féoﬁgﬁgﬁ]d%sg04sﬁgﬂ%ﬁ%vm
réduddd) byl brodahg theStRumchAll QAGH B9Cat kgNihh tf i
| ocation-related data file 141. [0101] In thg Eugﬁéﬁﬁll
dales dli-pt ilantheheiler 00l | DEANFOForiBANS sAdeb ERBL AN ve .
in a noving i mge, as shown in Fig. 12, and a
[M18FJality of locations is sequentially arranged in

‘order i t hout overl appi ng each other or having gaps
CheF et tieth.& JTRaEH CePACE ARG ea | Hi ke MEumIDEhS

B e e P R rerE ARy fhePe THe ARSCRGL| GEarRorhat.
ar@hated1dghawhi 1€ B, afadQ Be1Used;, ons Liymnhnail
thumbnail data 81-1 to the thumbnail data 81-n that is
referred to from the file 101 in PLF format. In the file
111, the thumbnail data 81-1 to the thumbnail data781—n are
sequentially arranged.

[0089]

In this case, in the media information atom (data
indicated by minf in the figure) of the track atom in the
file 101 in PLF format, management information for referring
to the file 111, such as the storage location (path and file
name) of the file 111, is stored.

[0090]

By doing so, instead of storing the thumbnail data 81
as the movie data atom in the file 101 in PLF format, the
thumbnail data 81 can be recorded as the file 111 in a
unique format externally referred to and played back based
on the file 101 in PLF format. Also in this case, since a

time in playback of each of the thumbnail data 81-1 to the



(thunbnail data 81) is associated with one | ocation.
[0103] For exanple, as shown in Fig. 12, a thunbnail 1
(e.g., the thunbnail data 81-1) is associated with a
first location 1, a thunbnail 2 (e.g., the thunbnai
data, 81-2) is associated with a | ocation 2 subsequent
to the location 1, a thunbnail 3 (e.g., the thunbnai
data 81-3) is associated wth a | ocation 3 subsequent
to the location 2, and sknzharly, a thunbnail n
(e.g., the thunbnail data 81-n) is associated with
n-th location n. [0104] As shown in Fig. 11, a data

tRBEL 11 nglicaty d d.uni,t net.adata
(netadgtgﬂﬁ%?f?mgkgggfggngédtgé Eﬁ%%]'qhés desCEiBed th

- thecationtoeliat edrdabanbit] ecddl 86 Ol &HMn82¢Ndats 81-1
| ocati on. In the unit netadata, the data anpunt o

tanthe nBtadatad,l dhangage ¢sethd @l0RCbeRki 0A, conjunction
nmet adat a encodi ng schene, data-type identification
Whidirsere fSIP icdeivhef YPRE2 t figstemestofeant,hasnehadat in Fhe 6.
[%$%£fnail data 81 serving as the netadata, and data
than the thunbnail data 81 are arranged in

ke S Rl L TR S
5, S0 Bk s A0 s b REEE Bl ot
tByn to@n heephayedn baok #dkranj unction with a
{0092]

Fig. 9 is a diagram depicting an example of a file in
static image package format for storing the thumbnail data
8l. A file 121 in static image package format, which is a
file in static image package format, has the same data
~ structure as that of the file 101 in PLF format. In Fig. 9,
. the same data as that shown in Fig. 7 is denoted by the same
name, and thus a description thereof will be omitted.

- [0093] |

A value indicating the static image package format is
set to the data for describing the file profile in the file
121 in static image package format.

[0084]

In the file 121 in static image package format, a track
atom (data indicated by trak (vide) in the figure), which is
management infqrmation for the thumbnail data 81, is stored.

Since the file 121 in static image package format is a file



| ocati on by storing managenent information for
referring to the location-related data file 141, such
as the storage l|ocation (path and file nanme) of the
| ocation-related data file 141, in the nmedia atom
(data indicated by ndia in Fig. 10) of the track atom
of the track managenent file 131 in track nanagenent
file format and by arranging i nformati on about each
itemof data for the locati in the location- rel ated
data file 141 (e.g., the nunber of the data and
information indicating the relationship between the
aand a time in pla¥back) in the

m f the d ,
‘-’egaerﬁf%:si £2oP¥ g?‘aﬁ’%l%%la]c%l i difddt E4¥Bg tst BRe| tramlg aton of
1 | f _the | ti IS the. ti . Whi h
Cpbeae et ehos B AL fidereait Pl by ikier
steaGh ehabRephbughnaflpfdata 81-1 to the thunbnail data

81-n can be played back 1n conjunction with one GOP

[aafestihe MPER system stream as shown in Fig. 6.
[0107] Alternatively, the thunbnail data 81 stored in
an Texterach dtidme imayhkutt her 1be 1efsraigt timabeoprakage
file in location-related data file format, rather
fopHah dfofeagribrd ahubitdid tdack 8tommof hehd ifidd 101 in
Pﬂ o%atiog-related data file fornmmat. £0108] Fig. 13 1is
5 GPEYPEM dBRF RS TP EeT éfniBrefoteal2] in static image

package format, the thumbnail data 8141 to the thumbnail
data 8l-n are stored as the movie data atom (data indicated
by mdat in the figure).

{009¢6]

‘Furthermore, the thumbnail data 81-1 to the thumbnail
rdata 8l-n may be stored in a file in location-related data
file format, which is a file format for storing a plurality
~of items of metadata or image data individually associated
with each location, serving as a time range of a moving
image, and a time in playback may be described by means of a
file in track manageﬁent file format for storing track-
related management information.

L [C097]

Fig. 10 is a diagram depicting an example of a file in
track management file format in this case. Fig. 11 is a
diagram depicting an example of a file in location-related
data file format in this case.

[0098]



| ocation-rel ated data file 151 for further referring
to the thunbnail data 81 stored in an external file
wi thout storing the thunbnail data 81 therein and a
reference file 111 storing the thunbnail data 81.
[0109] In the location-related data file 151, the
data nunber and unit netadata (netadata unit) are
arranged as data for each location. In the unit

net adata, the data anmount -o8g unit netadata, |anguage
used for description, netadata encoding schene,
data-type identification nunber for identifying the

typeiglet Bevigtadat a. angd, fhe b'é%ggét o 3L & LY anged

in sequence. The netadata of the Toca ed

nevd gerfiddte £13% 1S1CeRBASEIROFi g he d i kg i i

the - 43 path) of the fil oFy 1,eld:5fft§l§t 2FsL BRatt din

(@4ta Herdilnarrsdably tdaka(Bimé nddwer ifdd @atd], ianehé heigure)
~data size of each itemof the thunbnail data 81 in

1R Hehq jfrackimanpgeneht Mhee offlsdts manhbemart atlaf &rmat ion
findi ate%,the amount of data fromthe begi nning of

Theé 198 122 Feleted b&Fhniidg M1t FRowRhimbRbg! Uat @nd
size in

f f h data. The d
o AR BAEETANE PR e, The CBle L %R

' : fe tq.f h t adat a. .
D S e oL gt i e A5G R e S e
13t ieamanageméhe ingoinailodaia 8le reseesled, ot hg digk;

45 wi Il now
‘Wthh moving image data and audio data are multiplexed.

[0099]

In the track atom for the location-related data file
141, a sample corresponds to each item of data for a
plurality of locations stored in the location~related.data
file 141. 1In other words, information about each item of
data for a plurality of locations in the location-related
data file 141 is stored in the media information atom (data
indicated by minf in the figure) of the track atom for the
location-related data file 141. The relationship between
each item of data for a plurality of locations in the
location-related data file 141, corresponding to a sample,
and a time in playback is described in the time sample atom
(data indicated by stts in the figure) of the sample table
atom of the media information atom in the track atom for the
location-related data file 141.
[0100]



be described. [0112] The MPEQR system streamis
recorded in a contiguous area on the disk 45 at
predeterm ned intervals for playing back the noving

i mmge of the MPEQ system stream [0113] A stream
unit 161-1 to a streamunit 161-6 shown in Fig. 14
indicate units in which the MPEQ system streamis
recorded, i.e., predetermned time intervals of 10
second to 20 second, for_plkgying back the noving

I mge. The MPE&QR systemstreamis divided into one
recording unit (e.g., any of the streamunit 161-1 to

t 61 6 t, d t ls f
ol aaihs tokh TRLE %o%gpa?fﬁéelesﬁtgiﬁa' 7t Fadpigsdtden in
tﬁ@el@éaseao@reugtghhaatw% £AEN Of the 'stream unit

161-1 to the stream un i's data of the noving

[01®PEe generated by dividing the noving i nage at
predeterm ned intervals for playing back the moving

i magde. theOttdteilerdidafitanonl hehst ceam Ulbdati®ll e@ns a
the streamunit 161-6 are referred to just as the
ting gRRdmiln a6movingtinage nats roessanyFig. 12, and a
dlfferentlaae them from one another. [0115] The
PIYRAAh LR 1962 EE N ebdrirabeant ierid Yo antrpuedsimrarde on

wféﬁ%d¥ %@erﬁapgg%%Géach other or having gaps therebetween.
- In short, a range in time can be specified by specifying
locations in sequence.

[0102]

When the track management file 131 and the location-
related data file 141 are to be used, one thumbnail
(thumbnail data 81} is associated with one location.

[0103]

For example, as shown in Fig. 12, a thumbnail 1 (e.g.,
the thumbnail data 81-1) is associated with a first location
1, a thumbnail 2 (e.g., the thumbnail data 81-2) is
associated with a location 2 subsequent to the location 1, a
thumbnail 3 (e.g., the thumbnail data 81-3) is associated
with a location 3 subsequent to the location 2, and
similarly, a thumbnail n (é.g., the thumbnail data 8l-n) is
associated with n-th location n.
f0104]

As shown in Fig. 11, a data number indicating the order

of data and unit metadata (metadata unit} are arranged in



As shown in Fig. 14, the thunbnail data 81 is recorded
in a thunbnail data recording area 162-1 and a

thunbnail data recording area 162-2, which are areas
contiguous to the respective streamunits 161. For
exanpl e, the thunbnail data recording area 162-1 and

the thunbnail data recording area 162-2 are provided
adjacent to the front portions of the respective
streamunits 161 at the phygical address of the disk
45. [0117] By doing so, when the thunbnail data 81 is
read out and then the streamunit 161 is read out

th@eléﬁ&ﬁ%HHJﬁgﬂétéﬁldaEﬁg Pf%rﬁﬁg DUt atgn%gka% oca [ion.

the thunbnail data 81 een rea out

Thetht rimig: etk thi, Mener thékammﬂft J@hiﬁltoﬂé‘cada a,
| atency. This technlque al l ows the nunber of see

loperage onedorfoirhdesuntipt iofi, modtaidaarakndebay§ &dhdane,
case where the thunbnail data 81 is recorded to be
d@?ﬁr?ﬁﬂﬁa%ﬁ?ntﬂﬁéCﬁUhQErnumbseemnnpekmtﬁﬁy$ngrth@etype of
tnunber of rotational delays in a case where the

Y Jifthidatadat B8 vEbpt L rdier ddd seTYhng, as hike metadata,

| c & d S.suitable it t di sk 45 is

A DR i e AT %F%ear(lgaéa@dorm
dflRldeonah, gt 50 Egug s I S 0118
® rei r?afte?1 ﬁ Ui ai hae %gmfggéégd?%‘—g aélr(leé'“[

neadid tbhehéhﬁﬂﬁﬁ@hélljaiaecar %?Lo'hﬂ'yngraﬁlg? 1L e agtﬁ)red in
referred to just as the thunbnail data recording area

the62niit methdahat

[0105]

Therefore, each of the thumbnail data 81-1 to the
thumbnail data 81-n can be played back in conjunction with a
location by storing management information for referring to
the location-related data file 141, such as the storage
location (path and file name) of the location-related data
file 141, in the media atom {data indicated by mdia in Fig.
10) of the track atom of the track management file 131 in
track management file format and by arranging information
about each item of data for the location in the location-
related data file 141 (e.g., the number of the data and
information indicating the relationship between the number
of the data and a time in playback) in the sample table atom
(data indicated by stbl in Fig. 10).

[0106]

If the location is the time at which each GOP of the



necessary to differentiate them from each ot her

[0119] Fig. 15 is a diagramdepicting the process of
recording the thunbnail data 81 adjacent to the
streamunit 161 on the disk 45. [0120] The buffer
menory 43 is provided with a buffer for storing the
MPEGR2 system stream and a buffer for storing the

t hunbnai |l data 81 individually. For exanple, the two
buffers in the buffer memory,43 may be provided as
separate hardware devices. Alternatively, the two
buffers nay be logically provided by dividing an area

d d f the buff
e 27T LB SR bTYES fenihry SETRPS P dvPnai
1 F d
dQ@é’ R [Q %%L tﬁﬂﬁbHQtPﬁ a2 F%!"JI' e 'E)lgpgepéae%g,‘é}gck in

time- apse cnhange e anoun

coypieftish eammdaha, capdot hene R ¢ EQm'Qtf@%@,
depicts a tine-1lapse change in the nount o uf fered

shdwmbinaifligdatta 81. The vertical axis in Fig. 15
denot es the anount of data, and the horizontal axis

[9%PHi g. 15 denotes time. [0122] Wen tine t1 is
reag?ed a predetermned tine after recording has been

st art B§R V‘%\]r?ﬁurﬁ eofthblﬂ*)ﬂé#éddMCﬁl shestesnist Be@am

S ual to_.or. |larqger than the threshold
eé%gfial ge may further e referred to from a file in

location~related data file format, rather than storing the
thumbnail data 81 in the file in location-related data file
format.
(0108}

Fig. 13 is a diagram depicting an example of a
location-related data file 151 for further referring to the
thumbnail data 81 stored in an external file without storing
the thumbnail data 81 therein and a reference file 111
storing the thumbnail data 81. |
[0109]

Iin the location-related data file 151, the data number
and unit metadata (metadata unit) are arranged as data for
each location. In the unit metadata, the data amount of
unit metadata,rlanguage used for description, metadata
encoding scheme, data-type identification number for
identifying the type of the metadata, and the metadata are
arranged in sequence. The metadata of thellocation—related

data file 151 is composed of the file name {including the



for starting system streamrecordi ng. Therefore,
recording of the buffered MPEQR system stream onto
the disk 45 as the streamunit 161-1 is started. At
time t2, since recording of the MPEGQ system stream
has reached the end of the stream wunit 161-1, a seek
operation is perforned or disk rotation is awaited
during the period fromtine t2 to tine t3.

Thereafter, recording of thesbuffered MPER system
streamin the subsequent streamunit 161-2 is started
at tinme t3. [0123] It is assuned that the anmount of

pduh f egedHhuthnaibh 1 dagk | ;.1 r rger than,
the threshold for star??%% %ﬁd%%%gfﬁe a%g %@ oF iyt
data t81meid 4heatrinii ¢hif heng MIRG G SYStamsLiFeant, s; fgi
recorded in the streamunit - 47 161-2. V%i?% -l$5ﬁrgk
theddrditngitlhelaWREER sy stlesn StYeamion the di sk 45, the
recordi ng apparatus does not nonitor the anount of
{@hkfhbnai I data 81. [0124] Since recording of the

NPE?E s§§%en1sirean1has reached the end of the stream
uni t 62525t 17 e FetpretredBldrabes agparaaongt of data

i .at . 1ine.t5 whether. .th f buffered
A L e T
16| t ' i t di
CHELESN0! ot a2 Bicihd HATIA (IR Ref25RLE) "ne, sptp
sitze dh thargetadkesn e ddveasheldHeh shahbhi Y the

t hunbnai | data
thumbnail data 81 referred to from the metadata.
[0111]

The layout on the disk 45 of the MPEG2 system stream
‘and the thumbnail data 81 recorded on the disk 45 will now
be described.

[0112]

The MPEG2 system stfeam is recorded in a contiguous
area on the_disk 45 at predetermined intervals for playing
back the moving image of the MPEG2 system stream.

(0113}

A stream unit 161-1 to a stream unit 161-6 shown in Fig.
14 indicate units in which the MPEG2 system stream is
recorded, i.e., predetermined time intervals of 10 second to
20 second, for playing back the moving image. The MPEG2
'system stream is diwvided into.one recording unit {(e.g., any
of the stream unit 161-1 to stream unit 161-6) at

. predetermined intervals for playing back the moving image



recording at time t5, a seek operation is perforned or
disk rotation is awaited based on the determ nation
result during the period fromtine t5 to tine t6, and
at tinme t6, recording of the buffered thunbnail data
81 in the thunbnail data recording area 162-1 is
started. [0126] As described with reference to Fig.

5, the thunbnail data 81 is recorded on the disk 45
in one cluster as the wunktggn-which error correction
Is carried out by the ECC. In this case, if the

t hunbnai | data 81 is smaller than 12 kil obytes, any

agétfssféct(cﬂ]gielbdst A ﬁ% §9skhgsth ”ac'h%d?«%%gg,l SRl e

t han |ncrease t

skibabywies: 1_'6143 tol PAE 7 Jhg, tunbng L 6d§3&a?1£€§°£9'€}%

area 162-1 is a contiguous area conpose one or
mevingl inayeotyenkrated Shy adty Lt fthedmBY VA G iﬂﬁé{gé’fat
items of thunbnail data 81 is recorded inth
predatinmaiinedatiateeval di figr as ey itiR bhck[ 042 &hovﬁhcjl Chnage.
recording of the thunbnail data 81 in the thunbnai
recording area 162-1 is ended at tine t7,
rec%rdln buffered MPEQR2_ system streamin the

f t
strd rel'g?f‘feﬁfefl? SESEFuERE L bt Rk thdisn&tregay ynit
14RO eng‘e§g§§ed]16§ j]mslts asst %rhtee%’tr grjdzg it 161 if it is

not necessary to differentiate them from one another.
[0115]

The stream unit 161 is recorded in one contiguous area
on the disk 45.

[0116]

As shown in Fig. 14, the thumbnail data 81 is recorded
in a thumbnail data recording area 162-1 and a thumbnail
data recording area 162-2, which are areas contiguqus to the
respective stream units 161. TFor example, the thumbﬁail
data recording area 162-1 and the thumbnail data recording
area 162-2 are provided adjacent to the front portions of
the respective stream units 161 at the physical address of
the disk 45.

[0117]

By doing so, when the thumbnail data 81 is read out and
~then the stream unit 161 is read oﬁt, the stream unit 161
can be read out immediately after the thumbnail data 81 has

been read out, without requiring a seek time or disk




Since recording of the MPE&R system stream has reached
the end of the streamunit 161-3 at tinme t8, a seek
operation is perfornmed or disk rotation is awaited
during the period fromtinme t8 to tine t9, and at
time t9, recording of the buffered MPE&R system
streamin the subsequent streamunit 161-4 is
started. [0130] Since the anount of buffered MPE&R

system streamis equal to ?% smal l er than one cluster
at time t10, recording of e MWPE&R system streamin

the streamunit 161-4 is suspended, and a standby
node, conti.nues until the buffer is_ filled with the
r%ﬁé@f@sﬂéﬁﬁ%h’eaﬁh{m@qhm%@ aldops Bheumerbehat
unt. of buffered thunbnail data 81 is equal to
S50 A pRanSEneE i @ g obiane] nde ThimpR Case
wata ' i [ 1., ' rdi he
e TS eEnD e L (et 41 e, HecllB, (TSI QUL R s

tisispendedorVWebe S8 WG he tNBERnSYSt &M SId-8aT0LS

suspended, the recordi ng apparatus does not nonitor
detllees dmpantasé whemdnaid tdaidndll pA132§1 At ddtrerdcbZded.
since_the anmount of buffered MPEG2 system streamis
Thifualthis srcPBiiRg terhnive tisr ewhobdlé off sther tding 45 is
%ﬁs&eglstrean1reconding, the suspended recordi ng of
a GHEX BAVILRY A WP VE/St dpngereanrens t hanet rxeak o t

ro%g%iéngﬁ latency), such as an optical disk.
[0118]

Hereinafter, the thumbnail data recording area 162-1
and the thumbnail data recording area 162-2 are referred to
Just as the thumbnail data recording area 162 if it is not
necessary to differentiate them from each other.

[0119]

Fig. 15 is a diagram depicting the process of recording
the thumbnail data 81 adjacent to the stream unit 161 on the
disk 45.

[0120]

The buffer memory 43 is provided with a buffer for
storing the MPEG2 system stream and a buffer for storing the
thumbnail data 81 individually. For example, the two
buffers in the buffer memory 43 may be provided as separate
hardware devices. Alterhatively, the two buffers may be
logically provided by dividing an area into two at a

predetermined address of the buffer memory 43 in the form of



resuned. [0133] Wen recording of the MPE&Q system
stream has reached the end of the streamunit 161-4
at tinme t13, the recording apparatus determ nes

whet her the amount of buffered thunbnail data 81 is
equal to or larger than the threshold for starting

t hunbnail data recording. [0134] Since the anount of
thunbnail data 81 is equal to or |larger than the
threshold for starting thunmppail data recording at
time t13, a seek operation is performed or disk
rotation is awaited based on the determ nation result
duri the period fromtine t13 to tinme t14, and at
at?Jrthqt%M{ar-d © Ag¥LF8i ng of the buffered thumbnail

[ fg 81 in the thunbnail data recording area 162-2 is
started. [0135] Since recording of the thunbnail data

81 el et Nypboaidn dala necqrding alea 402 ds

ended atﬁ?ine&tl , recording of ?ﬁg %u?#é?e é?ange

- 1By mduheaBri Bubbersd Nel. Wiiktehblr PeSHOSLONENMN] Qhe
the thunbnail data recording area 162-2 Is started.

1¢v@Er36jraphhen Fhg.t hinbamidtsdat aihé-lapke bear@sanfete
in the thunbnail data recording area 162-2, the

AR RrA budiesedithemendieh datan 812 kThebyersidal paddedn
Mﬁtq any data string, as

Fig. 15 denotes the amount of data, and the horizontal axis

in Fig. 15 denotes time.

[0122]

When time tl is reached a predetermined time after
recording has been staited, the amount of buffered MPEG2
system stream data is equal to or larger than the threshold
for starting system stream recording. Therefore, recording
of the buffered MPEG2 system stream onto the disk 45 as the
stream unit 161-1 is started. At time t2, since recording
of the MPEG2 system stream has reached the end of the stream
unit 161-1, a seék operation is performed or disk rotation
is awaited during the period from time t2 to time t3.
Thereafter, recording of the buffered MPEG2 system stream in
the subsequent stream unit 161-2 is started at time t3.
[0123]

It is assumed that the amount of buffered thumbnail
data 81 is equal to or larger than the threshold for
starting thumbnail data recording at time t4, at which the

MPEGZ system stream is being recorded in the stream unit



in the thunbnail data recording area 162-1, so that
the size 1is increased to 12 kil obytes and then each
itemof the thunbnail data 81 is recorded in one
cluster. The thunbnail data recording area 162-2 is a
conti guous area conposed of one or a plurality of
clusters, and one or a plurality of itens of

t hunbnail data 81 is recorded in the thunbnail data
recording area 162-2. [0137}7 At tine t16, since
recording of the MPE&R system stream has reached the
end of the streamunit 161-5, a seek operation is

o 161-. Sexy e . |

18611 0% Wlad rALgkal 8 MhLMalde S WARR Shedd of The aisk
' i nbh t in th
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tHudkbnai[10838L Aliternatively, recording may be perforned
at a position away fromthe streamunit 161 where the

[Gladibnai | data recording areas 162 are adjacent to
each other. [0139] Fig. 16 is a diagramdepicting an
exafiphee ofeehithimehiof téet MPEEEosYs Den arteasml B2 si meached

_tMMic a%jacent recording is perfornmed. Thumbnail data
N E8PUPHg T Af et ae ¢ dmBnattl timat s « deisr diargraving

- i ded adj acent .t h_ other at
R SeRE S T S i BREbeTota At tHo oF

outreea® YRbindSlr (dtd 81 is equal to or larger than the
threshold for starting thumbnail data recording.
[0125]

Since the amount of thumbnail data 81 is equal to or
larger than the threshold for starting thumbnail data
recording at time t5, a seek operation is performed or disk
rotation is awaited based on the determination result during
" the period from time t5 to time t6, and at time t6,
recording of the buffered thumbnail data 81 in the thumbnail
data recording area 162-1 is started.

[0126]

As described with reference to Fig. 5, the thumbnail
data 81 is recorded -on the disk 45 in one cluster as the
unit in which error correction is carried out by the ECC.

In this case, if the thumbnail data 81 is smaller than 12
kilobytes, any data string is added to the thumbnail data 81
smaller than 12 kilobytes to increase the size to 12

kilobytes.



[0140] By doing so, even when many itens of thunbnail
data 81 are read out fromthe disk 45, nmany itens of
thunbnail data 81 can be read out quickly fromthe

di sk 45, without requiring a seek tine or disk
rotational |atency. Although this techniue causes

t he nunber of seek operations or the nunber of
rotational delays in a case where the thunbnail data
81 is recorded to beconme Lajger than the nunber of
seek operations or the nunber of rotational delays in
a case where the thunbnail data 81 is not recorded,
{5{§5fhunbnail data 81 can be read out by sequentially
accessing a plurality of thunmbnail data recording

1 ' .di t ' ] [ bl
"t CRhe! Shuplidts AL RS LI 4 g T 5uSus
=ordo off tiat.
e ok CRe1a8 " Ry Bl BL RO dna it o
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where the thunbnail data 81 are recorded together at
thambasiitli datawagcbraing herest rig@munit  161. Also in
t.hi s case, the buffer nenory 43 is provided wth a
[ er for storing the MPEQ system stream and a

buffer for storing t t hupbnai | data 81 individually.
[Olglﬁcﬁ’h]ée%n%roﬁﬁhﬁnt rgenayl (dahiacd 47t the- | apse
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recording of the buffered MPEG2 system stream in the stream
unit 161-3 subsequent to the thumbnail data recording area
162-1 is started.
[0129)

Since recording of the MPEG2 system stream has reached
the end of the stream unit 161-3 at time t8, a seek
operation is performed or disk rotation is awaited during
the period from time t8 to time t9, and at time t9,
recording of the buffered MPEG2 system stream in the
subsequent stream unit 161-4 is started.

[0130]

Since thg amount of buffered MPEG2 system stream is
equal to or smaller than one cluster at time t10, recording
of the MPEGZ system stream in the stream unit 161-4 is
suspended, and a standby mode continues until the buffer is
filled with the MPEG2 system stream.

[0131]



| ower graph in Fig. 15 depicts a tine-lapse change in
the anount of buffered thunbnail data 81. The
vertical axis in Fig. 17 denotes the anount of data,
and the horizontal axis in Fig. 15 denotes tine.
[0143] Wien tinme t31 is reached a predetermned tine
after recording has been started, the anount of -
buffered MPEQR system streamdata is equal to or

| arger than the threshold. for_starting system stream
recording. Therefore, recording of the buffered MPE&R
system streamonto the disk 45 as the streamunit
161-1 is started. At time t32, since recording _of the

MPEED &9 sPETHETT diithdd's SHONBYE Phebehirrrd (ambnaddm
j ta1161- k ti [ f di sk
B S e R S R S Nl S
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buf fered MPER system stream i'n the subSequent SstTeam
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~assuned that the anmount of buffered thunbnail data 81

1§ susgeatiedo oWhi be gercditimd haet MPBShoswsfa stteaindt iiBg
t hunbnai | data recording at tine t34, at which the °
suppeRgedy stiatn SRS dRForgtrscdede dndth mdre totr dam
e . recaording the MPEQ system stream

uni 61-2.. W
amgﬁn%hg%dggﬁmbﬁ%ﬁit4ﬂ¥qe§knding_apparatus does not
roq@Bhtor the anmount of thunbnail data 81. [0145]

At time tl2, since the amount of buffered MPEG2 system
stream is equal to or larger than the threshold for starting
system stream recording, the suspended recording of the
buffered MPEG2 system stream in the stream unit 161-4 is
resumed.

[0133]

When recording of the MPEG2 system stream has reached
the end of the stream unit 161-4 at time t13, the recording
apparatus determines whether the amount of buffered
thumbnail data 81 is equal to or larger than the threshold
-for starting thumbnail data recording.

[0134])

Since the amount of thumbnail data 81 is equal to or
larger than the thresﬂold for starting thumbnail data
recording at time t13, a seek operation is performéd or disk
rotation is awaited based on the determination result during

the period from time t13 to time tl4, and at time tl4,



Since recording of the MPE&R system stream has reached
the end of the streamunit 161-2 at tinme t35, the
recording apparatus determnes at time t35 whether
the amount of buffered thunbnail data 81 is equal to
or larger than the threshold for starting thunbnail
data recording. [0146] Since the anpbunt of thunbnai
data 81 is equal to or larger than the threshold for
starting thunbnail data cteggrding at tinme t35, a seek
operation is perfornmed based on the determ nation
result during the period fromtine t35 to tine t36,

Yot [ 6% f 1 red thu n
"dat a@%%c}l%@tgﬁle% tﬁgﬁé%ﬁql n kﬁo‘:f ih§ LarBa R gt}luml?l?ll
d&ﬁ@rﬁ@gbm@mw%mﬂ@% &&gﬁ@,s case, as descri bed
wth reference to Fig. b5, unbnail data 81 is
[0ETr ded on the disk 45 in one .cluster as the unit in
which error correction is carried out by the ECC such
t habinhe tkasteing spaddedhutbaal husbraidl datae

recording area 162-1 is a contiguous area conposed of
NG a%ﬁ‘ltér APFPYIbRY A umst &re?—2ang endedrata tpime allit,y
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162-2 is started.

- [0136]

When the thumbnail data 81 is to be recorded in the
thumbnail data recording area 162-2, the thumbnail data 81
smaller than 12 kilobytes is padded with any data string, as
in the thumbnail data recording area 162-1, so that the size
is increased to 12 kilobytes and then each item of the
thumbnail data 81 is recorded in one cluster. The thumbnail
data recording area 162-2 is a contiguous area composed of
one or a plurality of clusters, and one or a plurality of
items of thumbnail data 81 is recorded in the thumbnail data
recording area 162-2,

[0137]

At time t16, since recording of the MPEG2 system stream
has reached the end of the stream unit 161-5, a seek
operation is performed or disk rotation is awaited during
the period from time t16 to time t17. Thereafter, recording

of the buffered MPEG2 system stream in the subsequent stream



seek operation is perforned during the period from
time t37 to tine t38 and at tinme t38, recording of
the buffered MPE&R systemstreamin the streamunit
161-3 at a position away fromthe thunbnail data
recording area 162-1 is started. [0149] Since
recordi ng of the MPEGR system stream has reached the
end of the streamunit 161-3 at tine t39, a seek
operation is performed or_disk_rotation is awaited
during the period fromtinme t39 to tinme t40, and at
time t40, recording of the buffered MPEQR system

Str in the subsequent streamunit 161-4 is
u%'%ﬁﬁg%ﬂyfﬁi§ﬁﬁrtgﬁn€E FHEe dnblint of buffered MPER

[§¥§gfnwstrean1is -55- equal to or smaller than one
cluster at tine t41, recording of the MPER system

t ' it 161-4, | : ;
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awd t [Eriolhe tMBEGR reyat @M StTEaMnd Al 3 he thimbsa A5 SR
that the anmount of buffered thunbnail data 81 1s

reqaralingo aceabatl §2ratd et tdrernthrreskakd $oker Starting
thunbnail data recording at tinme t42, at which

[Q¥%ﬂrding the MPE&R system streamin the stream unit
161-4 is_suspended. While recording the MPEQR system
str Bk L6 K siasaan; Aeri ebbrai #y wppala ¢ dbusbpail

dd@%nEEQBr&EEg g%%%gnlég fﬂq% 1% igdggggnglfecording is
performed. Thumbnail data recording area 162-1 to thumbnail
data recording area 162-4 are provided adjacent to each
other at a position away from the stream unit 161-1 to the
stream unit 161-(n+1).

[0140]

By doing so, even when many items of thumbnail data 81
are read out from the disk 45, many items of thumbnail data
81l can be read out quickly from the disk 45, without
requiring a seek time or disk rotational latency. Although
this technique causes the number of seek operations or the
ﬁumber of rotational delays in a case where the thumbnail
data 81 is recorded to become larger than the number of seek
operations or the number of rotational delays in a case
where the thumbnail data 81 is not recorded, the thumbnail
data 81 can be read out by sequentially aécessing a
plurality of thumbnail data recording areas 162. Thus, this

recording technique is suitable if the disk 45 is a disk



[0152] At tinme t43, since the anmobunt of buffered
MPEGR2 system streamis equal to or larger than the
threshold for starting system streamrecording, the
suspended recording of the buffered MPER system
streamin the streamunit 161-4 is resuned. [0153]
When recordi ng of the MPER system stream has reached
the end of the streamunit 161-4 at tine t44, the
recordi ng apparatus dete;ng§e§ whet her the anmount of
buffered thunbnail data 81°Ts equal to or larger than
the threshold for starting thunbnail data recording.
h 0154] 56 Since the anount of thunbnail data 81 is
Gt & FedrtivelyerheRaeIREs Hidehdpdek opr sraratimpal

ail_data regcording.at tine t44, a seek
l%per%ﬁVoﬁPF pér fo ﬁﬁg %ﬁg%d on the deternination
[6esul t during the period fromtime t44 to tine t45,
and at time t45, recording of the buffered thunbnai

STLrid) 1AL RN beBR B BB R gt
o18b itipet Héskt hbinbmad | cated ahie@@OtUeNgh@heRa 16234 d 81 are
ended at tine t46, a seek operation is perforned
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’ provide
with a buffer for storing the MPEG2 system stream and a
buffer for storing the thumbnail data 81 individually.
[0142]

The upper graph in Fig. 17 depicts a time~lapse change
in the amount of buffered MPEG2 system stream data, and the
lower graph in Fig. 15 depicts a time-lapse change in the
amount of buffered thumbnail data 81. The vertical axis in
Fig. 17 denotes the amount of data, and the horizontal axis
in Fig. 15 denotes time.

[0143]

When time t31 is reached a predetermined time after
recording.has been started, the amount of buffered MPEG2
system stream data is equal to or larger than the threshold
for starting system stream'recording. Therefore, recording
of the buffered MPEG2 system stream onto the disk 45 as the
stream unit 161-1 is started. At time t32, since recording

of the MPEG2 system stream has reached the end of the stream

unit 161-1, a seek operation is performed or disk rotation



MPE&R system streamin the streamunit 161-5 at a
position away fromthe thunbnail data recording area
162-2 is started. [0156] At tine t48, since recording
of the MPE&R system stream has reached the end of the
streamunit 161-5, a seek operation is perforned or
disk rotation is awaited during the period fromtine
t48 to time t49. Thereafter, recording of the
buf fered MPEG2 system streagyin the subsequent stream
unit 161-6 is started at tinme t49. [0157] Processing
by the recording apparatus will now be described with
: : .a flowchart. [0158] - 57__Fig. 18 is a
R diife, FRYTHE o ot e F32c b e gt
Tl@rééﬁéﬁc%@bggiﬁ@gpé‘f att,kyéb f!fesrtegng%E&Q Stggtg%mt% eam in

nMovi Ng-1 mage conpressi on secti on compr
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technique. 1In step 552, the audi 0o conpression section

(X Lonpresses the acquired sound in accordance with
the_AC3 technique. [0159] In step 553, fromthe
movi Rl f nageukd disttortde emouhe obubtefermimhymBhailhe
xtract.i on seition 51 of the nunber- of-pixels

dekEndér dP0fLRLL ForPad-abaeradhenohseptbreso(d farre)
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MFE%ZtQ9stem.stream is being recorded in the stream unit
161-2. While recording the MPEG2 system stream on the disk
45, the recording apparatus does not monitor the amount of
thumbnail data 81.

[0145]

Since recording of the MPEG2 system stream has reachéd
the end of the stream unit 161-2 at time t35, the recording
‘apparatus determines at time t35 whether the amount of
-buffered thumbnail data 81 is equal to or larger than the
threshold for starting thumbnail data recording. |
[0146]

Since the amount of thumbnail data 81 is eqﬁal to or
larger than the threshold for starting thumbnail data
recording at time t35, a seek operation is performed based
on the determination result during the period from time t35
to time t36, and at time t36, recording of the buffered
thumbnail data 81 in the thumbnail data recording area 162-1

is started.



nunber of pictures (franmes) constituting a GOP is
predeterm ned in the noving-inmage conpressi on section
38, one picture (frane) is extracted for the nunber
of pictures (franmes). Furthernore, for exanple, the
extraction section 51 may extract one picture (frane)
fromone GOP of the noving image based on a signa
i ndicating the boundary between GOPs fromthe
nmovi ng-i mage conpression segfion 38. [0160] In step
554, the nunber-of - pi xel s conversion section 40
converts the nunber of pixels of the extracted frane.
¢IM7 tep 554, from anong the pixels of the extracted
rane, the nunber-of- plxels conversion section 40
con s:th er pj xel s, of the extracted frane
X?%% %éaﬁ%?g ?nnln SSETLGE BFE%I%eéﬁrence to Fig.
5Pﬁﬂﬂ£&%hﬁbﬁ§@lp9§t5'é&“ﬁé”}éeg%d%da%% td rglsk 45 in one
specifically, in step S54, the nunber-of-plxels
clooresr 2isOheS @AY E 0l 46h Ga %lﬂr%treéoﬁc?@cﬂﬁéﬂ vl s Qfed out
t he pixel values of four pixels, adjacent to one
byardeh&CC sunposbdt othe wilipiteal 95 badtise. verhé cglumbnail
direction and two pixels in the horizontal direction
af%ﬁ@&%ﬁ@ﬂﬁh@r%@x ¢ % Jofist le cortigubed &remecammbsecherf
t hins _ou els fromthe four pixels by setting
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th nb |
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reCORMELS QPe§EEED O, 40 can perform conversion to
produce a frame conposed of any

[0148]

Since recording of the thumbnail data 81 in the
thumbnail data recording area 162-1 is ended at time t37, a
seek operation is performed during the period from time t37
to time t38 and at time t38, recording of the buffered MPEG2
system stream in the stream unit 161-2 at a position away
from the thumbnail data recording area 162-1 is started.
[0149]

Since recording of the MPEG2 system stream has reached
the end of the stream unit 161-3 at time t39, a seek
operation is performed or disk rotation is awaited during
the period from time t39 to time t40, and at time t40,
recording of the buffered MPEG2 system stream in the
subsequent stream unit 161-4 is started.

[0150]

Since the amount of buffered MPEG2 system stream is



nunber of pixels and, therefore, the nunber .of pixels
of a resultant frane does not |[imt the present
invention. [0162] |In step S55, the static-inage
conpression section 41 conpresses the frane whose
nunber of pixels has been converted as a static inage
in accordance with the JPEG technique to generate
thunbnai |l data. The static-inage conpression section
41 stores the generated thupbnail data in the buffer
menory 43. [0163] In step 6, the m croconputer 31
adjusts the file format of the thunbnail data,
ression. For exanple, in step

acqui.red throygh co _ _
e S TP GIBT e calPSATISE TiB9 tihe Fegerding
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format, or the Iocatlon-relate&'ga a |fe

fiefey kadht @hbr apethesyifack drmnagenent file 131
[0164] |If the thunbnail data is adjusted to a file
(43 at referred to fromanother file, the
m croconputer 31 generates a file for referring to
t helt htifrbhes nathitdadn dhehemogahep it lowf fo et ithuabseil

rec%aded on the disk 45 as thunbnail data.(£0165]
data 1s equal to or larger than the threshold for

starting thumbnail data recording at time t42, at which

. recording the MPEG2 system stream in the stream unit 161-4

is suspended. While recording the MPEG2 system stream is
suspended, the recording apparatus does not monitor the

amount of thumbnail data 81.

[0152]

At time t43, since the amount of buffered MPEG2 system
stream is equal to or larger than the threshold for starting

system stream recording, the suspended recording of the

buffered MPEG2 system stream in the stream unit 161-4 is

~resumed.

[0153]

When recording of the MPEG2 system stream has reached
the end of the stream unit 161-4 at time t44, the recording
apparatus determines whether the amount of buffered

thumbnail data 81 is equal to or larger than the threshold

for starting thumbnail data recording.

[0154]



Al t hough, in the above description, the processing
from step S51 to step S55 is carried out by the

novi ng-i mage conpression section 38 to the audio
conpression section 42 and the extraction section 51,
the m croconputer 31 may carry out the processing
fromstep S51 to step S55 by executing the contro
program [0166] Fig. 19 is a flowhart for
illustrating the process of gorecording data by the

m croconputer 31 for executing the control program
In step S71, the control program acquires the anount

ofnéyoredtgPEGQ s%ste stream data fromthe buffer
mendryE3 CaRdAURERY nthewhtedr deke BhotmtevirlviRGRr

f tored in the buffer mry . 43 is
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tatigemtdécordidngt tihme ProOcethicrdiabubBsthe BhEpe1Sl,
where the determ nation processing is repeated until
thuymbngdd deter S PEtRy staimbstide satdaracosdbnmad rem h2-2

. larger than the threshold for starting system stream
l%é%%?&?ﬁg. [0168] If it is determined in step S71

(difxal the amount of the

Since recording of the thumbnail data 81 in the
thumbnail data recording area 162-2 is ended at time t46, a
seek operation is performed during the period from time t46
to time t47, and at time t47, recording of the buffered
MPEGZ system stream in the stream unit 161-5 at a position
away from the thumbnail data recording area 162-2 is started.
[0158]

At time t48, since recording of the MPEG2 system stream
has reached the end of the stream unit 161-5, a seek
operation is performed or disk rotation is awaited during
the period from time t48 to time t49. Thereafter, recording
- of the buffered MPEG2 system stream in the subsequent stream
unit 161-6 is started at time t49.

[0157]

Processing by the recording apparatus will now be

described with reference to a flowchart.

[0158]



MPE&R system stream data stored in the buffer nenory
43 is equal to or larger than the threshold for
starting system streamrecording, the flow proceeds
to step S72, where the control program causes the
drive 44 to record onto the disk 45 one cluster of
MPEGR system stream stored in the buffer nenory 43.
[0169] |In step S73, the control program detern nes
whet her recording of the.MpE®R system stream has
reached the end of the streamunit. If it is

determ ned that the recording of the MPEQR system
streamunit,

str h ot _reached the _.end of the
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Sont 1ol Pregram,.d r mhet her _t he amount of Q2
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actatiarest owedngnihdge i fatcdmmice 43 +hSthaatphel QP que.
cluster, it neans that the MPEQR system stream can

I #teReFoBe Shoraudion admprsisséam spictiolhel efpaestskee the
-flaw returns to step 572, where the process of

GRS ﬁBuP‘a el \PErr dafsice midhr 8hm BAE otedhmisiugster i s

(d18R ated. [0171] As a result of the processing from
éteg S72 to step S74 being repeated, the MPEQ system

Str?ﬁ“%ﬁéb'§§%qr%§gmu9hgomoving image data stored in the
buffer memory 35, the extraction section 51 of the number-
of-pixels conversion section 40 extracts one picture (frame)
from one GOP of the moving_image to be compressed in the
moving-image compression section 38. For example, if the
number of pictures (frames) constituting a GOP is
predetermined in the moving-image compression section 38,
one picture (frahe) is extracted for the number of pictures
(frames}. Furthermore, for example, the extraction section
51 may extract one picture (frame) from one GOP of the
moving image based on a signal indicating the boundary
between GOPs from the moving-image compression section 38.
[0160]

In step S54, the number-of-pixels conversion section 40
converts the number of pixels of the extracted frame. In
step 554, from among the pixels of the extracted frame, the
.number—oprixels conversion section 40 converts the number

of pixels of the extracted frame by, for example, thinning



the end of the streamunit. [0172] If it is
determned in step S74 that the anmount of MPER
system stream data stored in the buffer nmenory 43 is
bel ow one cluster, no nore of the MPEQ system stream
can be recorded in the streamunit. As a result, the
flowreturns to step S71 to continue a standby node
until the buffer nenory 43 is filled with the MPE&R
system stream and the aboyg-described processing is
repeated. [0173] Wen the E&R systemstreamis
recorded halfway in the streamunit and the procedure

returns to s%&p S71 as a, result of the determ nation
°th RY:p SPF RrREeipEr el Reshidpnsspreshei Erateor dide

A eI A R Rl sgmramior
s al a . 1
ssicgan s dieen cssetdeciel by, LOLTHL 801 Gl

hand, if it is de recordin

fafr tdisdREGRASHEERM & TQAMART HsaC ESRIpEé ggd e% Qo Pﬁ%%ls

streamunit, the flow proceeds to step ere
irg driter olexprogiai deteton nasl whet beketlBei amowathdfizontal
thumbnail data is equal to or larger than a
difesddrsr Frpadarprgsthe dideds stfathengxt haobedifraret and
is determned in step S75 that the

recqording. If jt [ ,
tHER (hnGT ORRuRBReF |Pigele ifFopgihe feusrriretgydry tedwing
th%h%aﬁgﬁgégghdmééﬁ égfﬂgIt%gokgugyggilréggé%ing the four
pixels to convert the number of pixels of the frame.
[0161]
In step S54, the number-of-pixels conversion section 40

can perform conversion to produce a frame composed of any

. number of pixels and, therefore, the number of pixels of a

resultant frame does not limit the present invention.
-[0162]

In step §55, the static-image compression section 41
compresses the frame whose number of pixels has been
converted as a static image in accordance with the JPEG
technique to generate thumbnail data. The static-image
compression séction 41 stores the generated thumbnail data
in the buffer memory 43.

[0163]

In step S$56, the microcomputer 31 adjusts the file

format of the thumbnail data‘acquired through compression.

For example, in step S56, the microcomputer 31 can adjust



recording, the flow proceeds to step 576, where the
control program pads the thunbnail data such that one
itemof thunbnail data is the sane size as the unit
in which error correction is carried out by the ECC,
for exanple, 12 kilobytes. [0175] 1In step 577, the
control program causes the drive 44 to record one
padded item of thunbnail data in one cluster of the
di sk 45. [0176] |In step 578 the control program
determ nes whether there is no nore thunbnail data
stored in the buffer nenory 43. If is determ ned

It
1 ' th il,.d - 63 st dinth
ST RRBry 15, PR PROREL dite o6 EROSHBrOT
1 h h I | i nbnai |
S e R arLh B g T €CBmbbr gL dhedrom

trenditike 10pr R6EBSFOFo FREOY ditg ithe ' '
repeated. [0177] I? it is deﬁérnﬁﬁggnP%égé%%agggkﬁﬁafr

thehdoeaitsonerabaeed tdurbnaille datarsteresyifo theufter
menory 43, no nore of the thunbnail data can be

thagkordeggempet efblte, 13he fl ow proceeds to step S74,
[0 ﬁe the process of determ ning whether the MPER
tem stream whi ch can be recorded on the disk 45 is

Stoffqgl 1&Pe buf.fer, menpry 43 is carried out and the

above- égcrﬂ%%@aﬁgog@§§iﬁﬁ FUygrhitega file format

referred to‘from another file, the microcomputer 31
generates a file for referring to the thumbnail data and the
generated file is also recorded on the disk 45 as thumbnail
data.

[0165]

Although, in the above description, the processing from
step S51 to step 855 is carried out by the moving-image
compression section 38 to the audio compression section 42
and the extraction section 51, the microcomputer 31 may
carry out the processing from step S51 to step 855 by
executing the control program.

[0166]

Fig. 19 is a flowchart for illustrating the proéess of
recording data by the microcomputer 31 for executing the
~control program. In step S71, the control program acquires
the amount of stored MPEG2 system stream data from the
buffer memory 43 and determines whether the amount of MPEG?

system stream data stored in the buffer memory 43 is -equal



[0178] If it is determned in step S75 that the
anount of thunbnail data is below the threshold for
starting thunbnail data recording, it is not
necessary to record thunbnail data on the disk 45,
and the flow proceeds to step S74, where the process
of determ ning whether the MPEGR system stream which
can be recorded on the disk 45 is stored in the buffer
menory 43 is carried out anggthe above-descri bed
processing 1is repeated. [0179] As described above,
with the recording apparatus, t hunbnai | data

e ext ted. fr
O macadar el BEepCEE R ARG pondely, Sfateing
sy éeem g%&edﬂmﬂédogdwggch a moving image is encoded, is

recorded on the disk 45 in association with the

[@ké¢flacted unit. [0180] Next, a playback apparatus for
readi ng out thunmbnail data fromthe disk 45 on which
t hudbnat | idadet corimesjondiceg sStD the: foaendntastetprrg?
froma unit conposed of a plurality of franes
Slﬁsdieﬁl‘t ﬁrté§?m faga stoeedirin the Wuiffhramemeingst3d negde licss
ecor ded w1l be described. [0181] The
vl 8 5EroLioh

| Pht T F o SYATRY SEECTRURBERTJInat £he
g e Uyl g oo e ¢8| 80082 nepord g ond
prikekBeng is repeated until the amount of MPEG2 system
stream data is equal to or larger than the threshold for
starting system étream recording.

[0l68]

If it is determined in step S71 that the amount of the
MPEG2 system stream data stored in the buffer memory 43 is
equal to or larger than the threshold for starting system
stream recording, the flow proceeds to step S72, where the
control program causes the drive 44 to record onto the disk
45 one cluster of MPEG2 system stream stored in the buffer
memory 43.

[0169j

In step S73, the control program determines whether
recording of the MPEGZ system stream has reached the end of
the stream unit. If it is determined that the recording of
the MPEG2 system stream has not reached the end of the
stream unit, the flow proceeds to step S74. In step S74,

the control program determines whether the amount of MPEG2



recordi ng apparatus whose structure has been descri bed
wth reference to Fig. 3. [0182] Fig. 20 is a block
di agram depicting a structure of one enbodi nent of a
pl ayback bl ock in a recording and playback apparatus
according to the present invention, where the
recordi ng and pl ayback apparatus includes the
functions of the recordi ng apparatus whose structure
has been described with reggrence to Fig. 3. The sane
conponents as those shown in Fig. 3 are denoted by
the sane synbols, and thus a description thereof wll

it.te o] Jm cr.oc uter 3l executes the
S{ﬁ%ﬁﬁ?éﬁﬁgﬁbg 3n%F%¥ Suidﬁﬁb feg FeBQEY a3 ohfrelRRiow
ohOrcRparAation to each section of the playback bl ock
in the recording and pl ayback apparatus based on a
[&ipial fromthe playback start/stop button 201
according to an operation of the user. [0184] Under

t heIfoatrbs @dtdME nEdCEACEBY 874 3dhat A kenddor
reads out an MPEQ system stream and thunbnail data
MEEGmsiss enngbinea ditsk stirethedrditheebdffst an@sothel3 is

out MPER system stream and thunbnail data in

n‘%ch’et}&fﬂf ePer@ﬁBﬂﬁ% it meERS] thAadehet M@K erys2Bh strean
o PR BhEE AF ) 7 il WPLeh S S5 BATSER Bhm SURARAEAES . the
flow returns to step S72, where the process of recording the
MPEGZ system stream onto the cluster is repeated. |

[0171]

As a result of the processing from step S72 to step S§74
- being repeated, the MPEG?2 system stream is recorded up to
the end of the stream unit.

[0172]

If it is determined in step S74 that the amount of
MPEGZ system stream data stored in the buffer memory 43 is
below one cluster, no more of the MPEG? system stream cén be
recorded in the stream unit. As a result, the flow returns
to step S71 to continue a standby mode until the buffer
memory 43 is filled with the MPEG2 system stream, and the
above—described processing is repeated. |
[0173]

When the MPEG2 system stream is recorded halfway in the
. stream unit and the procedure returns to step S71 as a

result of the determination in step S74, the MPEG2 system




the buffer nmenory 43, supplies the separated noving
image data to a noving-inmge deconpression section
203, and furthernore, supplies the separated audio
data to an audi o deconpression section 205. [0186]
Under the control of the m croconputer 31, the noving-
i mge deconpression section 203 perforns deconpression
by decodi ng the noving i mage data supplied fromthe
denul ti pl exer 202, which Lsgsonpressed and encoded
through a predeterm ned technique for conpressing and
encodi ng noving 1image data, and supplies the decoded
: NG J ato he buffer. nemory. 35. For
| S%“;’%én“%?le% Et%’r%%@r n%f-li E%%epr%%%%ﬁ%ageg | ERS saR RS step
STeC LNQGy . - C r and
rcodod o e aane SRR, B PR B RRR G

ststeppd itess beendeeodede#0VANG,d/age data (so- called,
baseband noving i mage data) to the buffer nenory 35.

[q1014d7] Under the control of the microconputer 31, a
static- image deconpression section 204 acquires
t hufBn&he & fhegsh, theibuléedeemmimeddnstsaepng78hehat

t hunbnai | .data, perfornms deconpression by decoding
reﬁ?é‘drlﬁﬁrrBﬁaﬁge ESZ opie¥s 6§ ream hapcherehet the end of

d techni que for

HESOLIBRR, N1 1 UELe ] el U0 e

conpressi ng anh
co%&ﬁ%?Lﬁ%g?P%%r&%ﬁ%ﬁggg%P%E%gﬂ%%agﬁé%Fﬁggép%ﬁp%ghgknail
dadlec 08PEgaS1 Ofb SACIa0Ee204hd8CQUBSHOMBNAIdG threshold
for starting thumbnail data recording. If it is detefmined
in step S75 that the amount of thumbnail data is equal to or
larger than the threshold for starting thumbnail data
recording, the flow proceeds to step 876, where the control
program pads the thumbnail data such that one item of
thumbnail data is the same size as the unit in which error
correction is carried out by the ECC, for example, 12
kilobytes.
[0175]

In step S77, the control program causes the drive 44 to
record one padded item of thumbnail data in one cluster of
‘the disk 45.

[0176]

In step S78, the control program determines whether

there is no more thumbnail data stored in the buffer memory

43. If it is determined that there remains thumbnail data



data conpressed and encoded in accordance with the
JPEG technique and supplies the decoded thunbnai

data to the buffer nenory 35. [0188] Under the
control of the mcroconputer 31, the audio
deconpressi on section 205 perforns deconpression by
decoding the audio data supplied fromthe
demul ti pl exer 202, which is conpressed and encoded

t hrough a predeterm ned techsgi que for conpressing and
encodi ng audi o data, and supplies the decoded audio
data to the buffer nennry 35 For exanple, the audio

QUTDY O udlo ata

sggﬁpreégzgka@ﬁ %§9§ acco @WNQF Urhe fagsstep 876
td eplririe reg: | %%g% ayel o 0, t
buffer nenory §§%B? EgﬁyﬁﬂgﬁgQ qjh%%@ Su?&g?éll Jg%a
réquetifrac e r2@6 162, akhi 8k eié. ac -t %%%ﬁhs EBeabuéﬁ&fthe
menory 35 and a dlsplay section 2 perforns for
p@@fqﬂ ef pacardéhgt bhsethaibrenny elasiaoisobepbgtdédmge

a}? supplied fromthe buffer nmenory 35 to convert
[Qhe/) i mage data into inmage data (image signal) in

t t i hat b d by the di
Pt E R T Set hlied N3, crRR s PE it rithe e daL Hove
i 07, Th t terf
o SeaPbat e SELLPE A B TSR R RHD o L
t e ahineBna 7. daea%n J@eréaoweﬁy seRLiop,207 {ncludes.

for exanpl e, liquid
proceeds to step 874, where the process of determining

whether the MPEG2 system stream which can be recorded on the
disk 45 is stored in the buffer memory 43 is carried out and
- the abovendescribed‘processing is repeated.

[0178]

If it is determined in step S75 that the amount of
thumbnail data is below the threshold for starting thumbnail
data recording, it is not necessary to record thumbnail data
on the disk 45, and the flow proceeds to step 874, where the
process of determining whether the MPEG2 system stream which
can be recorded on the disk 45 is stored in the buffer
memory 43 is carried out and the above~-described processing
is repeated.

[0179]

As described above, with the recording apparatus,

thumbnail data corresponding to the frame extracted from a

unit composed of a plurality of frames {pictures), i.e., the



crystal display unit or an organic EL (Electro

Lum nescence) display unit and di spl ays novi ng i mages
and static imges based on inage data supplied
through the image output interface 206. [0191] An
audi o output interface 208 is an interface between
the buffer nenory 35 and an audi o out put section 209,
performs, for exanple, parallel-to-serial conversion
or digital-to-analog conveggion of the audio data
supplied from the buffer nenory 35 to convert the
audio data into audio data (audio signal) in
gredeter m ned format that can be used by the audio

St piit "deh énm?@féngaﬁlaa%%plp‘?r iecqdest,r dsuresarded et dche
d n t.he .audi o out put section 209.
d%%&%%g‘%lf’]%s%ﬁg g é?o JOER u§él %ﬁag:ﬁg%ognﬁ-ﬁci udes an

anplifier or a Ioudspeaker and out puts sound
based on audio data (audio signal) supplied through

* t heNaud] 0a Opit ptbach REREAEE 208, Légéﬁﬂ Jﬂﬂlth%%bhgif
flowchart illustrating the process o qocatlng an
dafiss flrayi hipearielli 45 pai nthinh thembhak 0CaAPH! 86 rrd&dpdiRfing
executlng the control program the static-inmage
FéRgi ertsected iy a2 amd tt bempbosplayf seqtlivmality

0 I n step S101, the control program causes
I%%ga&PF i %tures , i.e., the unit in which a moving image
is encoded, is recorded will be described.
[0181)

The playback apparatus for reading out thumbnail data
from the disk 45 can be realized as a recording and playback
apparatus including the functions correspond to the
-recording apparatus whose structure has been described with
reference to Fig. 3.
f0182]

Fig. 20 is a block diagram depicting a structure of one
embodiment of a playback block in a recording and playback
apparatus according to the present invention, where the
recording and playback apparatus includes the functions of
the recording apparatus whose structure has been described
with reference to Fig. 3. The same components as those
shown in Fig. 3 are denoted by the same symbols, and thus a
description thereof will be omitted.

{0183]

‘The microcomputer 3lexecutes the predetermined control



to read out a managenent information file fromthe

di sk 45. For exanple, in step 5101, the contro

program causes the drive 44 to read out fromthe disk
45 the file 101 in PLF format for referring to the

t hunbnail data 81 stored in an external file or the
track managenent file 131, serving as a nanagenent
information file, shown in Fig. 10. The drive 44

stores the read-out nmanagengat_information file in the
buffer nmenory 43. [0195] In step S102, the control :
program causes the drive 44 to read out fromthe disk

) ﬁgn ch thunbnail data_81 as can be stored in the
PHUTTET TedSrycas, COMEaRe ot e tateorf tpsparhenpefion of

|+l 1.0 1, based on the managenent. - 69
tlitlﬁfor talccla{ngftllg[:g %Iéqgﬁef erde??%%I}%élngg?ggV{’ﬁﬁﬁoﬁp%@tus
bg P S

rve g Srora oreshn LI R, RERBE AT SR R 201
atdrerdiufef €6 BRMPpY¥radddon | & StRP 214, the static-imge
deconpressi on section 204 acquires the thunbnail data

(B84 om t he buffer menory 43 storing the thunbnail
data 81 and deconpresses the acquired thunbnail data
81. VRDPT ebhpiast rore ot abecmi sagreonpigoomdtles shendrive 44
section 20 or ns_ deconpressi on by decoding the
r R BN 5 GIPEES Yk coaBamaAa bWt S n dRkeodaricEhe

mdﬂnk@dtBQSQFggatefﬁ%“&%%%e h%l%%kres the read-out MPEG2
system stream and thumbnail data in the buffer memory 43,
[0185]

A demultiplexer 202 separates moving image data and
audio data multiplexed in the MPEG2 system stream stored in
the buffer memory 43, supplies the separated moving image
data to a moving-image decompression section 203, and
furthermore, supplies the separated audio data to an audio
decompression section 205.

[0186]

Under the control of the microcomputer 31, the moving~
image decompression section 203 performs decompression by
decoding the moving image data supplied from‘the
demultiplexer 202, which is compressed and encoded through a
predetermined technique for compressing and encoding moving
image data, and supplies the decoded moving image data to
the buffer memory 35. For example, the moving-image

decompression section 203 decodes the moving image data



In step 5105, the static-inage deconpression section
204 stores the deconpressed thunbnail data 81 in the
buffer menory 35. In step 5106, the inmge output
interface 206 controls display of the image in the
di spl ay section 207 based on the thunbnail data 81
acquired fromthe buffer nenory 35 to allow the

di splay section 207 to display the imge. [0198] 1In
step 5107, the control proggam.determ nes whether an
instruction for shifting to the subsequent point has
been issued based on a signal fromthe playback

tton 01 according to, operatjon of

PR el e 0TS SED 286TRET o
tdOASt 9@ Loposhiftd A .subsequent point

has 1bQHei;eLai ssﬁegf3 g%ép#%i%egcot ed ?n%géég ?Ilg%g%o%? Fhued
callkd heddeptntenby Mgt OS¢ R0 7 th0 thePEak st Pnemory 35.

determ nation processing. [0199] |If i1t 1s determ ned
[@FBEk ep 5107 that an instruction for shifting to the

subseguent poi nt has been issued, the flow proceeds

to SPEprsiEs caiberd tofe thentmiokoprmomtzan Jldent isftiaes c-
ithe thunbnai | data 81 corresponding to the GOP at the
AR ICCHPHBF At OB SRt 1Al requitns wimekpadehtdata from

: tﬂpép zl))éﬁ;f'af%tridfénrétf? n“lfl ﬁ%% [ %&]2%0%@, IthleS %:%Bnngig ? 1 éahtea ,C %netrrf%lrms
'decompression by decoding the thumbnail data compressed and
encoded in accordance with a predetermined technique for
compressing and encoding static image data, and supplies the
decoded thumbnail data to the buffer memory 35, Fof exanmple,
the static-image decompression section 204 decodes thumbnail
data compressed and encoded in accordance with the JPEG
technique and supplies the decoded thumbnail data to the
~buffer memory 35.

[0188]

Under the control of ﬁhe microcomputer 31, the audio
decompression section 205 performs decompression by decoding
the audio data supplied from the demultiplexer 202, which is
compressed and encoded through a predetermined technique for
cqmpressing and encoding audio data, and supplies the
decoded audio data to the buffer memory 35. For example,
the audio decompression section 205 decodes audio data
compressed and encoded in accordance with the AC3 technique

and ‘supplies the decoded audio data to the buffer memory 35,



the identified thunbnail data 81 is stored in the
buffer nenory 43. If it is determned in step S109
that the identified thunbnail data 81 is not stored
in the buffer mnmenory 43, the flow proceeds to step
5110, where the control program causes the drive 44
to read out fromthe disk 45 as nuch thunbnail data
81 as can be stored in the buffer nenory 43, starting
with the identified thunbpagl data, based on the
managenent information file acquired fromthe buffer
menory 43. [0201] |In step 5110, the control program
[ ause the drive 44 to read out a plurality of
ite of thunbnail data 81 fromone item of thunbnai

dat a..r ' 71 disk 45 hro h one
pro%gsgﬁﬁgggggFgﬁgalét ﬁé%ﬁ?z%%ﬁslaegbrf?ﬁﬁF Rtween
tHéEﬁ:ﬁi'f@ré&em"eﬁloEgQBS%né' é‘ccﬁs?'l%yr S& Bﬂ' kogaiﬁe Ims,

increased to 12 kil obytes

fanuemmmpnelngaaaﬂesl+§ol§éﬁﬂékﬂédﬂ%e&%§oﬂléf éﬁé'fhig%n% ta
cluster as a unit in which error correction IS

SRl syl femECS: bhEfeontarolrypBagranteanesal the ategkh@ata
physi cal address of the cluster in which the thunbnai
ln&é& amage fatae (Hbage ciitonalds dqupneldytesninedritethat that

oSt RARBnEY | Pl SEHL 3 i Bd oPedd ouRatorerAcskIce
rekgggght image data to the display section 207. The image
output interféce 206 controls display of the image in the
display section 207.

[0190]

The display section 207 includes, for example, a liquid
crystal display unit or an organic EL (Electro Luminescence)
display unit and displays moving images and static images
_based on image data supplied through the image output
interface 206.

[0191]

An audio output interface 208 is an interface between
the buffer memory 35 and an audio output section 209,
performs, for exémple, parallel-to-serial conversion or
digital-to-analog conversion of the audio data supplied from
the buffer memory 35 to convert the audio daté into audio
data (audio signal) in.predetermined format that can be used
by the audio output section 209, and supplies the resultant

audio data (audio signal) to the audio output section 209.




In step S111, the control program causes the drive 44
to store the read-out thunbnail data 81 in the buffer
menory 43, and the procedure proceeds to step 5112.
[0204] If it is determined in step 5109 that the
identified thunbnail data 81 is stored in the buffer
menory 43, it is not necessary to read the thunbnai
data 81 fromthe disk 45, and therefore; the
processing fromstep 5110_a?9 step Sill is skipped
and the procedure proceeds to step 5112. [0205] In
step 5112, the static-inage deconpression section 204

[qggytres the thunbnail data 81 fromthe buffer nenory
toring the thunbnail data.81 and deconpresses the

acquhred -,.72 hunbnai l. data 81. For, exanple, the
sta#%g-gﬁgég °H£ %ﬁwﬁ%ﬁﬁﬁQﬂwzigcﬁpﬁﬁugﬁﬂ Prd s
afSCOMI e S QN 1BYy ' %J%H,ng Lhadgta 81 -
conpressed and engggggégﬁﬂgéggf ance%%akghg?ﬁ%§J$EK?udl°
ddtechnivdiie s[Q288) shfpFi&p Bhbhgrt Beestakhs- LB
‘.deconpressio% sectisol!rs]kD 204 storé% ?%g ggé%ﬁpéessed
intanfeca 208ata 81 in the buffer nenory 35. In step
S114, the display section 207 displays an inage based
[&P3%ihe thunbnai|l data 81 acquired fromthe buffer

menpry 35 through the inmage output interface 206.
[ orzrg%% y T:g]e it &%@Wéhﬁéﬁu%%u%r@ﬁ@w g7 pravess ohe

locating and displaying an edit point by the microcomputer
31 for executing the control program, the static-image
decompression section 204, and the display section 207.
[0194]

In step S101, the control program causes the drive 44
- Lo read out a management information file from the disk 45.
For example, in step S$101, the control program causes the
drive 44 to read out from the disk 45 the file 101 in PLF
format for referring to the thumbnail data 81 stored in an
external file or the track management file 131, serving as a
management information file, shown in Fig. 10. The drive 44
stores the read-out management information file in the
buffer memory 43.
[0195]

In step S102, the control program causes the drive 44
to read out from the disk 45 as much thumbnail data 81 as
can be stored in the buffer memory 43, starting with the

first item of thumbnail data 81, based on the management



processing for reading fromthe disk 45 the thunbnail
data 81 corresponding to a GOP at the point specified
according to an instruction fromthe user, decoding
the thunbnail data 81, and displaying an inmage is
repeated. [0208] As described above, if only the
thunbnail data 81 is read out fromthe disk 45, the
desired thunbnail can be displayed nore quickly.
Furthernore, the thunbnail ¢ggta 81 can be read out
fromthe disk 45 together with the MPE&QR system
stream [0209] For exanple, in the processing of step

; - Lhsplay. section 207 i splay a npving
l?ﬁééﬁ?%é%% g%l h8c§u?§eée f?W&?Qénaéggeénﬂ?%PﬁYtﬁ%fnDre,
[éis®] ay a thunbnail 232 in a partial area of the

screen, as shown in Fig. 22. In this case, for

exampl erep NS14®, PIACASHUID10brShE R Stdhd | SRk
section 207 displays the nov%ﬁgginage %ﬁgg@“ﬁg&?g%t¥4

t¢ sstplrgy ¢tlebaekdasua tiomttlaisperdaand {4 tReIHPFf for memory
di splays the thunbnail 232 corresponding to the GOP
tlfe S§pecFiPed thwisttatiic-timagpadetahpreesi of ddiaion
>eereen. &32%8% For. exanple, if an instruction for a
2SO Gar hortheRRad slidrabilofrer the v femerhey 43
st4S8L Eg I spl ay.., secti 207 di spl ays the nmoving
mage i g%“‘&h%%“r A éﬁgdgsawpﬁ%%e%&%m%é‘ed
thaR@nb i t BRFLDS £, c&éﬁ”é¥%§¢h@? the static-image
decompression section 204 performs decompression by decoding
the thumbnail data 81 compressed and encoded in accordance
with the JPEG technique.
[0197]
In step 5105, the static—imége decompression section
204 stores the decompressed thumbnail data 81 in the buffer
memory 35. In step S106, the image output interface 206
controls display of the image in the display section 207
_based on the thumbnail data 81 acquired from the buffer
memory 35 to allow the display section 207 to display the
image.
[0198)]
In step S107, the control program determines whether an
instruction for shifting to the subsequent point has been
issued based on a signal from the playback start/stop button

201 according to an operation of the user. If it is

determined in step S107 that no instruction for shifting to



t hunbnai |l 232 being fast-forwarded or rewound in the
partial area of the screen. [0211] |In response to an
instruction fromthe user, the playback apparatus can
di splay on the display section 207 the noving inmage
231 fromthe GOP corresponding to the displayed
t hunbnai | 232. [0212] By doing so, the user can
qui ckly perceive the overview of the noving inmage

- with the help of the thunbnayl_232 corresponding to
the GOP at the specified point and furthernore, can

view detailed contents of the noving i nage due to the
L sphay Vi ' WAs a result, locating 74 the
t%%gi nnletr:cfgileorﬁgE #3 Egn{r:mn@fgﬁgb?%glesséie &é§Pi@¥ﬂlBgsJﬂ‘F ot
. 1PO0shid QNI 233 eHEt £PO quj, Gkl rried out.
l[0213] TheSﬁocggé gggﬁrﬂ% taﬁggﬁggy%ﬁeééﬁﬁgE%u¥eQ?ﬂ§ the

de¢trmmbinaidiond@trac83sang. t he noving i nage data recorded
on the disk 45 by neans of the m croconputer 31

[@&uting the control program will be described
be|OML_£0214 The control program causes the drive 44
to FEadtolf detrumimed dibsktas $he7 trlmdk amnagemention

eddlg 131, serving as a managenent information file of
"t’%né"”%]ﬁc‘;?gs&t@.ﬁgsﬁ USBIJPOLRE haf doerthdgevast, the
flkﬂf%&%%%gag e é{gﬁféfd%,sx%g%g]tggecontrol program
.identifies the thumbnail data 81 corresponding to the GOP at
the specified point based on the read-out management
information file.
[0200]

In step 8109, the control program determines whether
‘the identified thumbnail data 81 is stored in the buffer
memory 43. If it is determined in step S109 that the
identified thumbnail data 81 is not stored in the buffer
memory 43, the flow proceeds to step S110, where the control
program causes the drive 44 to read out from the disk 45 as
.much thumbnail data 81 as can be stored in the buffer mMEMOry
43, starting with the identified thumbnail data, based on
the management information file acquired from the buffer
memory 43.
.[0201]

In step 5110, the control program can cause the drive
44 to read out a plurality of items of thumbnail data 81

from one item of thumbnail data recording area 162 on the



control program causes the drive 44 to read out from
the disk 45 the MPEQR system streamin units of the
streamunit 161 based on the track managenent file
131, serving as the nmanagenent information file of
the MPE&Q system stream and the file managenent
information of the file system [0215] 1In this case,
the control programallows the drive 44 to continue
to read the MPEQ system strgeamuntil reading the
MPE&R system stream fromone streamunit 161 is

conpl eted. When reading the MPEQ system stream from

str amunit 161 s conpl eted, the anpunt of
d%‘,@é@ SPFeBFrPB%F S1RY PRREA AThe buffer nmemory

(43046 calculated [0216] 75 The control program
acqui res the anmount of MPER system strean1data to be

r ead 0k ssubsEGUEIEH yréf&:e%xﬁ:ieeeﬁ. a¥'?§ : téﬁceOfthtehe

novi ng i mage -based on the in manageiment

tfirhiendidr Riatta 8er Yhoge@Sed heo r@la&%%nyftes' 2]8 0£ ”Péé@ft of
file of the MPEQ system stream and the fil
amarsfemstr ingf beieg i mided iherdddreedyshethe Tchﬁs}@@rﬂ riel

Iﬁhﬁgfan1ach|res t he physical address of the stream
UFGET B Rhieht tHe WHERR esysire mostreebint ol decamaiced
OuLn sgﬁi L is recorded and the physical address
h tEna ed%?%tr%mn@@ speacaboulatantiien the

Pl-rr%é[:)gr% :Ighg gég (g% l%kgeb Fac ernﬁ%;t gﬁnlé S%ﬂ ﬂé“’%?ﬁall data
SISQEV%@gréﬁdtgﬁtWﬁﬂﬂﬂﬁﬂﬁﬂﬂﬂbﬁ&%rqg% Rl £ﬁ£ { thes:.mple
arithmetic operation. As a result, the thumbnail data 81
can be read out more quickly.

[0203]

In step S111, the control program causes the drive 44
to store the read-out thumbnail data 81 in the buffer memory
43, and the procedure proceeds to step §112.

[0204]

If it is determined in step S109 that the identified

thumbnail data 81 is stored in the buffer memory 43, it is

not necessary to read the thumbnail data 81 from the disk 45,

_.and therefore, the processing from step S110 and step S111

is skipped and the procedure proceeds to step S112.
[0205]

In step 8112, the static-image decompression section
204 acquires the thumbnail data 81 from the buffer memory 43

storing the thumbnail data 81 and decompresses the acquired



MPE&R system stream and the file managenent
information of file system [0217] The contro
program cal cul ate the estimated anount of MPER
system stream data to be stored in the buffer nenory
43 at the tinme when the MPE&R system streamis read
out from the subsequent streamunit 161, in a case
where the control programreads out the MPEQR system
stream fromthe subsequent;gtreamunit 161 and stores
it in the bufferr nenory 43, based on the anount of

MPEGR2 system streamdata stored in the current buffer
file 131, and the

L -4 the.t k t
LR i%e}[%%n?gé‘éﬁe%tl-irﬁ SF et o Bl Siatac-dpasem The
i th the - 76 ,
AR G0 LEBLIGh 101 15 I S BB s i discogting

titatthudneeedgathes Upp&hptd 8 €y '
the buffer -ngnnry 43._?0215%1%?##??£Fg5 e%%?%?ééiﬁéﬂge

withatthehgPESt itrahatdqaspunt of MPEG system stream data
exceeds the upper limt value of the capacity of the
%ler menory 43, the control program causes the
driye 44 to, suspend reading the MPEGQ system stream
fromf THE SiTlehmedi FLaBiCoMAYR dHaKTDIS SarancansoEon

RS ELSCHE o fSR0 0 ML) SR 0 Tion
M e N
an image based on the thumbnail data 81 acquired from the
buffer memory 35 through the image output interface 2086.
[0207]
| The procedure returns to step 8107, where the
processing for reading from the disk 45 the thumbnail data
81 corresponding to a GOP at the point specified according
to an instruction from the user, decoding the thumbnail data
81, and displaying an image is repeated.

[0208]

As described above, if only the thumbnail data 81 is

read out from the disk 45, the desired thumbnail can be
. displayed more quickly. Furthermore, the thumbnail data 81
can be read out from the disk 45 together with the MPEG2
system stream.

[0209]

For example, in the processing of step S114, the

display section 207 may display a moving image 231 on the



162 is ended, the control program causes the drive 44
to read out the MPEQR system stream fromthe stream
unit 161 on the disk 45. [0219] On the other hand,
Af it is determned that the estimted anount of
MPEGR2 system stream data does not exceed the upper
limt value of the capacity of the buffer nenory 43,
the control program causes the drive 44 to read out
the MPEQR system stream trem the streamunit 161 on
the disk 45. [0220] As described above, the anmount of

MPEG2 system stream data expected to be stored in the
n he stream

Bl B e Hhrtliy %t%'m A e hibissD 2 Ehdn &
p@bit i SURSRAUQIE Ik c?@ggdd%% %&vﬁ"bri%dﬂ . u?? epd 9 o

the streamunit 16 e'rea
caus efperidanple, dehet Ak neeb acsontl N 1@ he 198! i pRt ed
amount  of data. Therefore, the nunber of access
digdret isens iy 2@ dilspVey44 s naducedmand the somunic it
of data to be read out fromthe disk 45 per unit tine
15 plegssedacknas AnepEas} npeecharghtfartbadnnge, displays
effk@ﬁ% %3% % As shown in Fig. 14, when the
3 TEQERARERY ot féet FORbARI thelatrecified
or a 62-1 and t hunbnai |l data recording
péﬁﬁa %ngﬁ PSQF} g at%%dn;3$q FC4®®Base where the
[hpgam unit 161-1 to the streamunit 161-6,

For example, if an instruction for a fast-forward or
rewind operation is issued from the user, the display
section 207 displays the moving image 231 so that it is
- played back at a normal speed and furthermore, displays the
thumbnail 232 being fast-forwarded or rewound in the partial
area of the screen.

[0211]

In response to an instruction from the user, the
playback apparatus can display on the display section 207
the moving image 231 from the GOP corresponding to the
displayed thumbnail 232.

[0212]

By doing so, the user can quickly perceive the overview
of the moving image with the help of the thumbnail 232
corresponding to the GOP at the specified point aﬁd
furthermore, can view detailed contents of the moving image

due to the displayed moving image. As a result, locating



as well as the thunbnail data recording area 162-1 and
the thunbnail data recording area 162-2, are recorded
on the disk 45 such that the thunbnail data recording
area 162-1 is adjacent to the streamunit 161-3 and
the thunbnail data recording area 162-2 is adjacent
to the streamunit 161-6, the thunbnail data 81
recorded in the thunbnail data recording area 162-1,
which is a contiguous are§,7is_ sequentially read out,
and then a head (not shown) 3f the playback apparatus
noves to the thunbnail data recording area 162-2
t%hrou&h a, seek operation or a rotational delay of the
F SREIBNRNG Sfudhel BPVNg eliendritat e damimssabbs bl on 8ir
ded in _the.thunbnail data recording area 162-2,
péz%if‘g%‘ml.%g £ ittgﬁ8b§ta?%%,b%\sq‘é4ﬂ3%¥ iGrrriigd omt.. 78
ro2{§p22] Therefore, the thunmbnail data 81 can be read
out Tfrom the disk 45 very quickly, conpared with a
cas@hehgi-8ctbs o8t & BAM M - fhe str ' ;
161-6 a?e seque%%i%lIytﬂﬁghgég%t%e%gﬁég]O&%ur g%%@%@?ll
datsa stowmd mhei govifig ihefe tdad heebrakh ofatRe 8disk 45 by
recorded in the thunmbnail data recording area 162-1
ngang g migapgompetr di gy ewcemtitd- 4hies cont bel neasra
éﬁﬁ in _ a case where the streamunit 161-1 to the '
Wit &smdgsicE1Ped-behay), as well as the thunbnail data
[%%gﬁrding area 162-1 to thunbnail data recording area
-4, are recorded on the

The control program causes the drive 44 to read out
from the disk 45 the track management file 131, serving as a

management information file of the MPEG?2 system stream, and

the file management information of the file system. The

control program causes the drive 44 to read out from the
disk 45 the MPEG2 system stream in units of the stream unit
16l based on the track management file 131, serving as the
management information file of the MPEG2 system stream, and
the file management information of the file system.

[0215]

In this case, the control program allows the drive 44
to continue to read the MPEG2 system stream until reading
the MPEG2 system stream from one stream unit 161 is
completed. When reading the MPEG2 system stream from the
one stream unit 161 is completed, the amount of MPEG2 system
stream data stored in the buffer memory 43 is calculated.

[0216]



di sk 45 such that the thunbnail data recording area
162-1 to thunbnail data recording area 162-4 are
recorded adjacent to one another at a position away
fromstreamunit 161-1 to streamunit 161-(n+l), the
t hunbnail data 81 recorded in the thunbnail data
recording area 162-1 to the thunbnail data recording
area 162-4 as a contiguous area is sequentially read
out w thout causing a seek gperation or rotational
del ay of the disk 45, as shown in Fig. 24. [0224]
Therefore, the thunbnail data 81 can be read out from
theTyr:Jnisk 45 even nore quickly. [0225] Fig. 25 is a
di agran-GBpr el i NP H ThARBITESt kRS awpeimt Tf MREG2 system
hugbnail ta 81 stored in the buffer menpry 43 for a
S‘% ast -?%!rtv\a/agg %8&53??10%“ 5% by anfetherpiagpack
t o Sof RHheFi ; t d and the
hori zont gl mg;glléé ?ﬁg%gsa%%@dﬁg{gg&gs f?ﬁ'ﬁe%%ﬁﬁ%
nadegsmenite fAIBURG rd t | haibnaid d%akﬁesﬁaﬁégéﬁgnin the
~buffer nmenmory 43 neans the anmount of dat romthe
infumsitdach fibe aoBlthorMpEGD|Byiteg thectbunbidithe file
subsequent to the currently displayed thunbnail to
DR MR b HAf PRt ko 10F drhe diidel ayshegmt helrearanisiol

r(olatest%thunbna}il in time on the image. [0227]
program atdquires the physical address of the stream unit 161

~ in which the MPEG2 system stream to be read out subseqguently

is recorded and the physical address of the thumbnail data
recording area 162 in which the thumbnail data 81 to be read
out subsequently.is.recorded based on the track management
file 131, serving as the management information file of the
MPEGZ system stream, and the file management information of
file system.

[0217]

The control program calculate the estimated amount of
MPEG2Z system stream data to be stored in the buffer memory
43 at the time when the MPEG2 system stream is read out from
the subsequent stream unit 161, in a case where the control
program reads out the MPEG2 system stream from the
subsequent stream unit 161 and stores it in the buffer
memory 43, based on the amount of MPEG2 system stream data
stored in the current buffer memory 43, the t?ack management
file 131, and the file management information of the file

system. The control program determines whether the



When fast-forward processing is started, the drive 44
reads out the thunbnail data 81 fromthe di sk 45 and
stores it in the buffer nenory 43. \Wen the anmount of
thunbnail data 81 stored in the buffer nenory 43 is
equal to or larger than the threshold for starting

t hunbnai | display, the process of displaying the
thunbnails is started and the thunbnail data 81 is
sequentially read out from tphe_buffer. menory 43.
[0228] The amount of thunbnail data 81 for displaying
one thunbnail is small conpared with the anount of

ERORA "ot FaLiBREET B0 Ho CCBPHIR SHRBENL SBFeen data
8 - h
MBI 18, P ne Dagebsergpsci Spi B57 s res

néifer$ Mgrbnail s is started, the amount of thunbnai

data 81 read out fromthe disk 45 for storage is

[bzrgje conpared with the amobunt of thunbnail data 81
used for display. [0229] Therefore, even after the
proédésistois disgpmyinegyl thatnbhai éstisaisdédirdmedintt E MPEG?
anount of thunbnail data 81 stored in the buffer
SYRARSY FtAsamnerbasescands thenupasr| bimit asalur of the

CHGHAOT B BRI EE" BT d10Ehe VAR b RATSIFR GRuses
tHEhWEEQ@'h4 to suspend reading the MPEG2 system stream from
the stream unit 161 on the disk 45 and causes the drive 44
to read out the thumbnail data 81 from the thumbnail data
recording area 162 on the disk 45. Thereafter, when reading
the thumbnail data 81 from the thumbnail data recording area
162 is ended, the control program causes the drive 44 to
read out the MPEG2 system stream from the stream unit 161 on
the disk 45.

[0219]

On the other hand, if it is determined that the
estimated amount of MPEG2 system stream data does not exceed
the upper limit value of the capacity of the buffer MEMOry
43, the control program causes the drive 44 to read out the
MPEGZ system stream from the stream unit 161 on the disk 45.
[0220] |

As described above, the amount of MPEG2 system stream
data expected to be stored in the buffer memory 43 at the

time when reading the stream unit 161 of the AMPEG2 system



data 81 stored in the buffer nmenory 43 is equal to the
buffer upper limt. value indicating the anmount of
data that can be stored in the buffer nmenory 43, the
drive 44 suspends (term nates) readi ng the thunbnai
data 81 fromthe disk 45 at tinme tIOl. [0231] Wen
the drive 44 suspends (term nates) reading the
t hunbnail data 81 fromthe di sk 45, the amount of
thunbnail data 81 stored ip_the buffer nmenory 43
decreases as the process‘o?7depIaying the thunbnails
proceeds. [0232] For exanple, when display of the
thunbnails is paused during the period fromtinme t103
SEERaT e tE04catheuhnoupseqient18] i kudbdaib cetsifdd at
stored in the buffer nenory 43 does not change during
the) i QQh&fi she poreap wnit tiéle tarey dath tasberrdast wartd
C [ .S cified, the gnount of thunbnail data
SRR LY, 15 PR RS Geerielng AR thacr et ighted paount
t o i1 ta 81 stqored in the buffer
Oy 5PosTBR8, (B8 mtinsd S, phengtaqi by the

dHitR5 4 AN EBEcAIOUYE 19 ta%ﬁh’%abk QQ‘E%OE% l%egtrr%ra%d oh@

the buffer nmenory 43 reaches the thres
froms [Ll_hiangishum’ﬁ)qaé]f waita vigRdiRgrebBes drmes 4h SRl sy
reading the thunbnail data 81 fromthe disk 45.
theudiphg rhedpeyiebificiency.
[0221]

As shown in Fig. 14, when the thumbnail data 81
recorded in the thumbnail data recording area 162-1 and the
thumbnail data recording area 162-2 is to be read out in a
case where the stream unit 161-1 to the stream unit 16l-6,
as well as the thumbnail data recording area 162-1 and the
thumbnail data recording area 162-2, are recorded on the
disk 45 such that the thumbnail data recording area 162-1 is
adjacent to the stream unit 161-3 and the thumbnail data
recording area 162-2 is adjacent to the stream unit l6l-6,
the thumbnail data 81 recorded in the thumbnail data
recording area 162~1, which is a contiguous area, is
sequentially read out, and then a head (not shown) of the
playback apparatus moves to the thumbnail data recording
area 162-2 through a seek operation or a rotational delay of
the disk 45 to sequentially read out the thumbnail data 81

recorded in the thumbnail data recording area 162-2, which

1s a contiguous area, as shown in Fig. 23.




fromtinme t105 to tinme t106, when a seek operation is
carried out, rotation of the disk 45 is awaited, and
the head (not shown) reaches the position at which
the thunbnail data 81 to be read out is recorded at
time t106, the drive 44 starts reading the thunbnail
data 81 fromthe disk 45 and stores the read-out
thunbnail data 81 in the buffer nmenory 43. [0235]

For exanple, at tinme t107, w@eg t he anount of
thunmbnail data 81 stored in"the buffer nmenory 43 is
equal to the buffer upper limt value indicating the

[@22% t of data that can be stored in the buffer
y 43, the drive 44 suspends (term nates) reading

th h il ta . 81.f the disk 45. -82- [0236
Fofr3 Tt&‘?%%ggé i \gﬁ%i %}ngg'ﬁ] Fﬁ@at hanﬁﬁ%i be ¥ea awstela?rom
) L1 . t i| data 81 stared
ehe AL T Lk e BRI WIRA L S8k Sy d ofHe
o e : L Ler
i St RS PLIEER Rich et i,

regghomt .43 during a rew nd operation of the thunbnail
The vertical axis in Fig. 26 denotes the anpunt of

[0#&3, and the horizontal axis in Fig. 26 denotes

tine. L0238] Here, the anount of thumbnail data 81

st of BECRGEHRPee, as shown in Fig. 16, when the thumbnail
data 81 recorded in the thumbnail data recording area 162-1
to thumbnail data recording area 162-4 is to be read out in
a case where the stream unit 161-1 to the stream unit 161-
(n+l), as well as the thumbnail data recording area 162-1 to
_ thumbnail data recording area 162-4, are recorded on the
disk 45 such that the thumbnail data recording area 162-1 to
thumbnail data recording area 162-4 are recorded adjacent to
one another at a position away from stream unit 161—17to
stream unit 161-(n+l), the thumbnail data 81 recorded in the
thumbnail data recording area 162-1 to the thumbnail data
recording area 162-4 as a contiguous area is sequentially
read out without causing a seek operation or rotational
délay of the disk 45, as shown in Fig. 24.
[0224]

Therefore, the thumbnail data 81 can be read out from

the disk 45 even more quickly.
[0225]

Fig. 25 is a diagram depicting a change in the amount



buffer nenory 43 nmeans the anount of data fromthe
thunbnail data 81 for displaying the thunbnai
previous to the currently displayed thunbnail to the
t hunbnai |l data 81 for displaying the frontnost
(earliest) thunbnail in time on the imge. [0239]
When rewi nd processing is started, the drive 44 reads
out the thunbnail data 81 fromthe di sk 45 and stores
it in the buffer nenory 43, \Wen the anmount of
t hunbnai | data 81 stored—iﬁgtﬁe buffer nmenory 43 is
equal to or larger than the threshold for starting
t hunbnai | _di splay, the process of displaying the
of HunBHaaid idatst élté‘@om\@l itthe:heh brififair] memony 81 i a
eSequ ntially read out fromthe buffer menory 43. - 83
2SI PRI PRETHAEA 0 F iiEPrdidisat | Bhei ¥epkidal rastd,s in

AT (0D T EnB et i e o Fhe oot TR Hnge s

jqugggsgsaggnggggeégﬁg, the thunbnail data 81 is also
required in the direction opposite to the direction

[d22aghich tinme on the image passes. [0241] As shown in
Fig. 27, in a case where the thunbnail data 81 of the
f r oien®st thehtamnait! oifn thunkenanl t fe-d nBYesticred egorded
in the thunbnail data recording area 162-1; the
bufifgrbranpriat 3 Waarsf tthve amoumitnaif]l dstd sEcarerithet ahtihbnail

Ehu nai | 8f the thunbnail data 81 recorded in the
datﬁu ngPF i1splaying the thumbnail subsequent to the

currently displayed thumbnail to the thumbnail data 81 for
displaying the rearmost (latest) thumbnail in time on the
image.

[0227]

When fast-forward processing is started, the drive 44
reads out the thumbnail data 81 from the disk 45 and stores
it in the buffer memory 43. When the amount of thumbnail
data 81 stored in the buffer memory 43 is equal to or larger
than the threshold for starting thumbnail display, the
process of displaying the thumbnails is started and the
thumbnail data 81 is sequentially read out from the buffer
memory 43,

[0228]

The amount of thumbnail data 81 for displaying one
thumbnail is small compared with the amount of data of the
moving image. Furthermore, since one thumbnail corresponds

to one GOP, the amount of thumbnail. data 81 per unit time on



data recording area 162-1 is recorded in the thunbnail
data recording area 162-2 in tine on the inage; and
the thunbnail data 81 of the thunbnail subsequent to
the thunbnail of the thunbnail data 81 recorded in
the thunbnail data recording area 162-2 is recorded
in the thunbnail data recording area 162-3 in tine on
the i mage, the drive 44 reads out the thunbnail data
81 fromthe thunbnail data égcgrding area 162-3 on
the di sk 45, perforns a seek operation to the

t hunbnail data recording area 162-2, and reads out the
+ hunbnai |, data 81 fr%n1the t hunbnai | data recording

¥ e 9Bt W?éh SF'ﬁ‘é REad FYeResteahEhenm¥orarF @kt a
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data 81 fromthe thu ata recor |ng area

1aten ddiddiead wieachgs &rﬂ&;ﬂﬂﬂaﬂﬂt@:!u&rbn‘i%&adét‘?goéf“d%d for

area 162-1. [0242] Therefore, as shown in
dighemyt-he thunbnail data 81 is read out fron1the
t hunbnai |l data recording area 162-3 during the period
Shhtime t141 to tine t142 and the read out
t hu nalk data 81 is supplled to the buffer menory 43
?’i%ffz SEER Sideanthanbhneees ¢latiplevingnbnai

o 3 Sy B b b T
sttd?:‘g%?.iﬁ:’rléhtgaﬁéfféf%ﬁf}g & 9818558500409 J'Frcli]ee £h | %d
as the thumbnail data 81 is read out from the disk 45.
[0230]

_ For example, at time t101, when the amount of thumbnail
~data 81 stored in the buffer memory 43 is egual to the
buffer upper limit value indicating the amount of data that
can be stored in the buffer memory 43, the drive 44 suspends
(terminates) reading the thumbnail data 81 from the disk 45
at time t101.

[0231]

When the drive 44 suspends (terminates) reading the
thumbnail data 81 from the disk 45, the amount of thumbnail
data 81 stored in the buffer memory 43 decreases as the
process of displaying the thumbnails proceeds.

[0232]
For example, when display of the thumbnails is paused

during the period from time t103 to time t104, the amount of



time t143 and the read out thunbnail data 81 is
supplied to the buffer nenory 43 at tine t143, a
constant anount of read-out thunbnail data 81 is
stored in the buffer nenory 43 at tinme t143.

Li kewi se, when the thunbnail data 81 is read out from
the thunbnail data recording area 162-1 during the
period fromtine t143 to tine t144 and the read out
thunbnail data 81 is suppLigg to the buffer nenory 43
at tinme t144, a constant anbunt of read-out thunbnail
data 81 1is stored in the buffer nmenory 43 at tine

ttl 4"[O%ﬁ%%h As described above, during a rew nd
%‘ﬂé&%’ilo aten8l shoted bt thrudmidfor asrargl148tdees now
e buffer ry 43, increases in a staircase pattern
C%éhge‘%%%%?g?%538_pﬁﬁyﬁa] Al so during a rew nd
[@peyjation, the amount of thunbnail data 81 read out
fromthe disk 45 is large conpared with the anount of

thumengihe del @g 81 sl der si-RRLAY 42]p o Therehos 8;
even after the process of disp?ayi%Eég%%%%g%ggfggfgg%led’
tist ambedt blietanmbngidfddthurdinaiskddpta 8dit St Qiedddteases,
the buffer nmenory 43 increases over tinme as |long as
anchéberaifonsi | thatand@mt oF chdmbobilr dats het ditskeet5in the

1n%%246 For example, at time t121, when the anmount of
GRONSPPEY d4f adgareassedore tHéckl¥fer nenory 43 is

[d%%ﬂ?' to the
At time t105, when the amount of thumbnail data 81

stored in the buffer memory 43 reaches the threshold for

. resuming thumbnail data reading, the drive 44 starts reading

the thumbnail data 81 from the disk 45. During the period
from time t105 to time t106, when a seek operation is
carried out, rotation of the disk 45 is awalited, and the
head (not shown) reaches the position at which the thumbnail
data 81 to be read out is recorded at time t106, the drive
44 starts reading the thumbnail data 81 from the disk 45 and
stores the read-out thumbnail data 81 in the buffer memory
43,

. [0235]

For example, at time t107, when the amount of thumbnail
data 81 stored in the buffer memory 43 is equal to the .
buffer upper limit value indicating the amount of data that
can be stored in the buffer memory 43, the drive 44 suspends

(terminates) reading the thumbnail data 81 from the disk 45.



buffer upper limt value indicating the ambunt of data
that can be stored in the buffer nmenory 43, the drive
44 suspends (term nates) reading the thunbnail data
81 fromthe disk 45 at tinme t121. [0247] Wen the
drive 44 suspends (term nates) reading the thunbnail
data 81 fromthe disk 45, the anount of thunbnai

data 81 stored in the buffer nenory 43 decreases as
the process of displaying ghe_thunbnails proceeds.
[0248] For exanple, when display of the thunbnails is
paused during the period fromtine t123 to tine t124,
(bhggpmount of thunbnail data 81 stored in the buffer
menory 43 does not - 86 - change during this period.

en . 89 e .
Lpodd, cAbmbLEP Lodhalle) BF Shel EHURGHRIES P8 Wifs
£10m t £ ividTe TOBG T @S Smoudth £ NG BiRLE 1 HQEaaﬁﬁ?Ué‘E%géd in

t hunbnail data 81 stored in the butrfer nenory
L drelefses memoe v UBchbys ddR2%Hang® thie#RarE2, When the

ampunt of thunbnail data 81 stored in the buffer

%%ﬁﬂry 43 reaches the threshold for resun ng

t hugbnai || _data readi ng, the drive 44 starts reading

the %Hun%ﬁa’r? Yt P BET OeRLChéndi 3kCusnIOU rigiet gount
o%gtgllr I Inggtrlio aE5n§1t§€OSrédo :LtnI r{%et %%%fe%mggmgr§ e4e3k during a
rewind operation of the thumbnail. The vertical axis in Fig.
26 denotes the amount of data, and the horizontal axis in
Fig. 26 denotes time.

[0238]

Here, the amount of thumbnail data 81 stored in the
buffer memory 43 means the amount of data from the thumbnail
data 81 for displaying the thumbnail previous to the
curreptly displayed thumbnail to the thumbnail data 81 for
displayving the frontmost {(earliest) thumbnail in time on the
image.

[0239]

When rewind processing is started, the drive 44 reads
out the thumbnail data 81 from the disk 45 and stores it in
the buffer memory 43. When the amount of thumbnail data 81
stored in the buffer memory 43 is equal to or larger than
the threshold for starting thumﬁnail display, the process of
‘displaying the thumbnails is started and the thumbnail data

81 is sequentially read out from the buffer memory 43.




carried out, rotation of the disk 45 is awaited, and

the head (not shown) reaches the position at which

the thunbnail data 81 to be read out is recorded at

time t126, the drive 44 starts reading the thunbnai

data 81 fromthe disk 45 and stores the read-out

thunbnail data 81 in the buffer nenory 43. [0251]

For exanple, at tinme t127, when the anount of

t hunbnail data 81,stored“iF3tbe buffer nmenory 43 is

-equal to the buffer upper 'Imt value indicating the

anount of data that can be stored in the buffer

[ y 43, the drive 44 suspends (term nates) reading
e thunbnail data 81 fromthe disk 45. [0252] 87

For yexanp [ ' y..of the thunbnails i used
fr or}rlmg t ?hem??l%SJ %@%d;‘moﬁorﬁragprhbﬁbﬂ?a#o%ci %%est or ed
thubridie sbubEer: BBIRYYg 48 dags A%k -ch3R0 f £
[0253] Fig. 29B!Es Ve owchar t ?%FE???U%‘?Q???%’{ &he
dipratdss ah whealli 0gné hewrbnad lindadkaph¥stBe and therefore,
m croconputer 31 for executing 'the control program
then tdhuapngil 1datse8 Lo ralspreguaredcanselse tdierabtiive 44
to read the thunbnail data 81 fromthe disk 45. The
ORRASHE S4 %0 sERE edi ¥ et ¥ @ndrowhichubhai on dbhe Blags pasises.
[ %Efer menory 43. [0254] In step S142, the contro
progr am det er m nes whet her :

As shown in Fig. 27, in a case where the thumbnail data
81 of the frontmost thumbnail in time on the image 1is
recorded in the thumbnail data recording area 162-1; the
thumbnail data 81 of the thumbnail subsequent to the
thumbnail of the thumbnail data .81 recorded in the thumbnail
data recording area 162-1 is recorded in the thumbnail data
recording area 162~2 in time on the image; and the thumbnail
‘data 81 of the thumbnail subsequent to the thumbnail of the
thumbnail data 81 recorded in the thumbnail data recording
area 162-2 is recorded in the thumbnail data recording area
162-3 in time on the image, the drive 44 reads out the
thumbnail data 81 from the thumbnail data recording area
162-3 on the disk 45, performs a seek operation to the
thumbnail data recording area 162-2, and reads out thel
thumbnail data 81 from the thumbnail data recording area
162-2 when the head reaches the thumbnail data fecording
area 162-2. Furthermore, the drive 44 performs a seek

operation up to the thumbnail data recording area 162-1 and -



t he amount of thunbnail data 81 stored i'n the buffer
menory 43 is equal to or larger than the threshold
for starting thunbnail display. [0255] Here, in the
case of fast-forward or nornmal playback, the anount
of thunbnail data 81 stored in the buffer nmenory 43
means the anount of data fromthe thunbnail data 81
for displaying the thunbnail subsequent to the
currently displayed thunbna%l to the thunbnail data
81 for displaying the rearnpst (latest) thunbnail in
time on the image. In the case of rew nd processing,
t he anmount of thunbnail data 81 stored in the buffer
reaforaiusheeshsmbhaidndaia O fdmiva ther bhunheat huddreai |
data 81 for displaying the thunbnail - 88 previous to
refRr U éiery 16¢spl wher Ehridinns [repeherethehbhbmbnail

81 f di_spl ayi.ng. the frontnost (earliest)
dgt‘j%?ben%"ﬁd%ﬁ F‘i’??n% %ﬁgt?ﬂe i mage. [0256] If it is
[¢efermned in step S142 that the anount of thunbnai

data 81 stored in the buffer nenory 43 is below the

thr esbpbtof®r & aHdwag ihheahnags, dinshl aVhe WIRMIIAW1 data
proceeds to step 5141, wheré the process of reading

8louts teed thunbnanl tidattthirtonzdpeated. rE88bding | {rdd 162-3
determ ned in step 5142 that the amount of thunbnai

dwdng $her pariedt feopufier tidAoty #8né st BéRiadnd ctler read

out thumbnail data 81 is supplied to the buffer memory 43 at
time t142,‘a constant amount of read-out thumbnail data 81
is stored in the buffer memory 43 at time t142. When the
thumbnail data 81 is read out from the thumbnail data“
‘recording area 162-2 during the period from time t142 to
time t143 and the read out thumbnail data 81 is supplied to
the buffer memory 43 at time t143, a constant amount of
read—out thumbnail data 81 is stored in the buffer memory 43
at time t143. LikeWise, when the thumbnail data 81 is read
out from the thumbnail data recording area 162-1 during the
period from time tl1l43 to time t144 and the read out
thumbnail data 81 is supplied to the buffer memory 43 at
time tl44, a constant amount of read-out thumbnail data 81
is stored in the buffer memory 43 at time t144.
[0243]

As described above, during a rewind operation, the
amount of thumbnail data 81 stored in the buffer memory 43

increases in a staircase pattern over time.



| arger than the threshold for starting thunbnail
di splay, the static-inage deconpression section 204
perfornms deconpression by decoding the thunbnail data
81 stored in the buffer nenory 43 and displays the
thunbnail on the display section 207. [0258] 1In step
5144, the control program causes the drive 44 to read
out the thunbnail data 81 fromthe disk 45. The drive
44 stores the read-out thunfgall data 81 in the buffer
menory 43. [0259] |In step 5145, the control program
deternines whet her the buffer nenory 43 is full. In
? words, in step 5145, - 89 the control program
erm nes whet her' the anpunt of thunbnail data 81

buf h hed
f’ oy "' B r Mt SR Bkt oy SRR e Tt CiDpptL
datsa del eldddNedt! RrohePholdbsit Nt st Qamﬂaf ng]gﬁf@& %"thqt[hs the

is not full, the procedure returns to ste

artd\entprodt ahembhaf Eagh g gbalééwrﬂmalcﬂls%&?. 8l is
repeated. [0261] If it is determned in step 5145

[q Jthe buffer nenory 43 is full, the buffer nenory

43 cannot store any nore thunbnall data 81.
TheBREBFEOTE et ab @ ffedc tb@sproces et Sap lwivihgut

ding the t nail data 81, and the contro
uﬁ%nal s 18§ sgagPeg} the amount of thumbnail data 81

stored in the buffer memory 43 increases over time as long
as the thumbnail data 81 is read out from the disk 45.
[0246]

For example, at time t121, when the amount of thumbnail
data 81 stored in the buffer memory 43 is equal to the
buffer upper limit walue indicating the amount of data that
can be stored in the buffer memory 43, the drive 44 suspends
(terminates) reading the thumbnail data 81 from the disk 45
at time tl121.

[0247]

When the drive 44 suspends (terminates) reading the
thumbnail data 81 from the disk 45, the amount of thumbnail
data 81 stored in the buffer memory 43 decreases as the
process of displaying the thumbnails proceeds.

[0248]

For example, when display of the thumbnails is'paused

.during the period from time t123 to time t124, the amount of

thumbnail data 81 stored in the buffer memory 43 does not



program determ nes whet her the thunbnails are

di spl ayed in the order of playing back the noving

i mge, nanely, in the order of fast-forward or nornal

pl ayback operation. [0262] If it is determined in

step S146 that the thunbnails are displayed in the

order of playing back the noving i nage, in other

wor ds, since the apparatus is in a fast-forward or

nor mal pl ayback node, the_fkgw.proceeds to step 5147,

where from anong the thunbnail data 81 stored in the

buffer nennry 43, the control program cal cul ates the
q§ta 81 from the thunbnai

su sequent toﬂFE urrently di spl ayed thunbnail to
[bheoyearnost (latest) thunbnail in tinme on the image.
Thereafter, the flow proceeds to step - 90 - S149.

[ 0288] tiht t124 5 detRigidieeelAngt ?E’o@é%@lﬂ dats té}?ec_lfled
thunbnails are not displayed in the order” of playing

tlb%uﬂmcnm bV ithgmbnahyedatda 8t e dV@edSun st NEtnd Nencreases,
apparatus is in a rewind playback node, the fl ow

a Jé?e“-dss‘-qrerstcbe APt e rtdbomi ladehg 8 hestdmarbriai Ithe

b&¥¥ torgg in the buffer nmenory 43, the contro
5@?5ﬁ@@5¥c AT ARE MR B KRdrbnai | data 81

[ the frontnost (earliest) thunbnail in tinme on the
iéﬁQL to the thunbnail previous to the currently

di sptayags ﬂmmweh thBELRBLAL o MfnlrAY1PLAEGCES tO
step S149. [0264

stored in the buffer memory 43 reaches the threshold for
resuming thumbnail data reading, the drive 44 starts reading
the thumbnail data 81 from the disk 45. During the period
from time tl125 to time t126, when a seek operation is
carried out, rotation of the disk 45 is awaited, and the
head (not shown) reaches the position at which the thumbnail
data 81 to be read out is recorded at time t126, the drive
44 starts reading the thumbnail data 81 from the disk 45 and
stores the read-out thumbnail data 81 in the buffer memory
43.
[0251]

For example, at time tl127, when the amount of thumbnail
- data 81 stored in the buffer memory 43 is equal to the
buffer upper limit value indicating the amount of data that
can be stored in the buffer memory 43, the drive 44 suspends
(terminates) reading the thumbnail data 81 from the disk 45.

{0252}



In step S149, the control program determ nes whet her
the cal cul ated anount of data is equal to or smaller
than the threshold for resunm ng thunbnail data
reading. If it is determned in step S149 that the
cal cul ated anbunt of data is not equal to or bel ow
the threshold for resum ng thunbnail data reading, it
is not necessary read out the thunbnail data 81.
Therefore, the flow returnsgjo_step S146, where the
above-descri bed processing is repeated. [0265] If it
is determned in step S149 that the cal cul ated anount
of %a ais e uaI. 0,.0r _.smal | er_than the t.hreshol d for
ke HEnat i

resum ng & M Yt 2¥esdi RS Hrupaidc s Rrussd
t e r e flow
ié@fﬂf%% FébgfeEHgngﬁgﬁ%ﬁiﬁgq%here Eegﬁgoce% §Fed in
tHeeasliFrg rt membhynb@aa&egq{@c &hdre ﬁ‘:ﬂéEéSﬁﬁé’ [ 0266]
The foregoing processing is described wt ref erence
[@253]Fig. 30 to Fig. 34. |If display of the thunbnail at
time tO on the inage is directed during a

fasFlﬁor&%rxScﬁxﬁkﬂwqmaxt the tdhusiotaipimogrdm prstesst sF
g drive 44 to start reading wth the thunbnail data
reS" 126 thrgbpedl data lpf éé)@t BLRrReEmPREeR 3 fvaclexkecofing
nthelrmg Herei nafter, the

S GRBRGPT BATSFHN. oin (SR SLAL,  hey pedt i Agopen
cah@%gb[l.ﬁél dgf\;@ 44 > ARy (l’:’ﬂrel %hg.r'nbnail data 81 from the

disk 45. The drive 44 stores the read-out thumbnail data 81
in the buffer memory 43.
[0254]

In step $142, the control program determines whether
the amount of thumbnail data 81 stored in the buffer memory
43 is equal to or larger than the threshold for starting
thumbnail display.

[0255]

Here, in the case of fast-~forward or normal playback,
the amount of thumbnail data 81 stored in the buffer memory
43 means the amount of data from the thumbnail data 81 for
displaying the thumbnail subsequent to the currently
displayed thumbnail to the thumbnail data 81 for displaying
the rearmost (latest) thumbnail in time on the image. In
the case of rewind processing, the amount of thumbnail data
81 stored in the buffer memory 43 means the amount of data

from the thumbnail data 81 for displaying the thumbnail



[0268] Reading is started with the thunbnail data
(to-Tl) at time (t0-T1) a predetermned tine Ti back
fromtime tOon the image in order to quickly start a
rewi nd operation by responding to any instruction for
a rewind operation. [0269] The drive 44 reads out
fromthe disk 45 the section fromthe thunbnail data
(t0-T1) to the thunbnail data to at tinme to on the

i mage, stores it in the bufggr_nenory 43 in the form
of a ring buffer, reads out the thunbnail data

(tOtTl) fromthe thunbnail data tO to tine (tO+Tl) the

rmned tinme Ti.ahead fromtinme tO0, and stores

P o B PP B Rl Py 4y eth  HLBeaA 5O Py
L0 .t 2.3: Qf nveni ence, .synbol. A..n
tFi gf%%dL :ar% iac??Le;fot%hceilgﬁ%ﬁﬁ‘g}?aﬁ%edatrémgfmg?oﬁgar#he?ﬁe
tiatfdredi INBRD Y nd3onCOhE egRpi ng to the section from
time (tO-T1l) on the inmage "to tinme tO on the inmge.
[FF6)t he sake of conveni ence, synbol Bin Fig. 30

i ndi cates the thunbnail data 81 stored in the buffer
menBifyii3ieodeespoimichgnt steheSséet that f thoen andume bd

on.the image to tine (tO+Tl) on the imge. [0270]
Chyingd QF‘%at AL abprRd 4 tdgdbusbert ﬁ@mPﬁY]n‘Eihaiﬂ hdon

81 fromthe disk 45 until the byff 43 in th
e OB O08, PRE BOFT e el RisRGE oFEe T

orm

P%igg?@%?k%ogségi%%%%{rhﬁéy% Q%Lf%Eoggggr¥f4§éag}£gtgﬁi the
thumbnail data is repeated.
[0257]

If it is determined in step S142 that the amount of
thumbnail data stored in the buffer memory 43 is equal to or
larger than the threshold for starting thumbnail display,
the static~image decompression section 204 performs
decompression by decoding the thumbnail data 81 stored in
the buffer memory 43 and displays the thumbnail on the
display section 207.

[0258]

In step 5144, the control program causes the drive 44
to read out the thumbnail data 81 from the disk 45. The
- drive 44 stores the read-out thumbnail data 81 in the buffer
memory 43.

[0259]
In step S145, the control program determines whether

the buffer memory 43 is full.‘ In other words, in step 5145,



synbol Cin Fig. 30 indicates the thunbnail data 81
stored in the buffer nmenory 43 corresponding to the
section from tinme (tO+Tl) on the image to tine
(tO+tTn) on the image. [0271] When a fast-forward
operation is carried out and the thunbnail at tine to
on the image is displayed, the thunbnail data 81
corresponding to the section fromtine tO on the
image to tinme to on the in & is used up (cannot be
used for the subsequent fast-forward processing), as
shown in Fig. 31. Therefore, the thunbnail data 81,
.stored in the buffer nenory 43, that can be used for
the, SO RERTTFR T LI BHATT Whedbessthy amourtorof

l.e, I he_th i | dat t (n+l to th
ufiBiRig r2haral (Fiamd Dromd Ruliakcnghoty o has reached
) A .~ Fon akeTBHoLY 05 %
PR FOT SR B e, plde fBebLFHET Y 43

[oz@o]jesponding to the section fromtime to on the
image to tinme (tn+Tl) on the 1imge. [0272] Wen the
amolftiofid hetenaiihedatia 8tephatssathdre tusedurter hlfory
subsequent fast-forward processing is equal to or

13548 neE fubhr tthe timosskoire fretures ute ngt drh tddai Whedata
readi ng, as_shown in Fig. 32, the drive 44

thee REEREFEI P rachdy dbe fthombpael ddate 4 tise repenbad |

[OQ%H 81 subsequent to the thunbnail data (tn+Tl) and
Stores the read-out thunbnail data 81 in the buffer

nenPfYﬂggjyﬁkkgrﬁﬁﬁeguiﬁeétep S145 that the buffer memory
43 is full, the buffer memory 43 cannot store any more
thumbnail data 81. Therefore, the flow proceeds to step
8146 without reading the thumbnail data 81, and the control
program determines whether the thumbnails are displayed in
the order of playing back the moving image, namely, in the
order of fast-forward or normal playback operation.
[0262]

If it is determined in step $146 that the thumbnails
are displayed in the order of playing back the moving image,
in other words, since the apparatus is in a fast-forward or
normal playback mode, the flow proceeds to step S§147, where
from among the thumbnail data 81 stored in the buffer memory
43, the control program calculates the amount of thumbnail
‘data 81 from the thumbnail subsequent to the currently
displayed thumbnail to the rearmost {latest) thumbnail in

time on the image. = Thereafter, the flow proceeds to step



menory 43 in the formof a ring buffer is full, while
preventing the section corresponding to the thunbnai
data 81 fromtine (tn-Ti) on the image to tine
(tn+Tl') on the image frombeing overwitten. For the
sake of convenience, synbol E in Fig. 30 indicates
the thunbnail data 81 stored in the buffer nenory 43
corresponding to tinme on the imge fromtine
(tn+TI +l) on the image. [QZ%ﬁJ_ On the ot her hand,
when the thunbnail at tine on the inmage is
di spl ayed during a rewi nd operation and the thunbnai
data 81 corresponding to the section up to tine tm on
- image is used up, as shown in Fig. 33, the

#%g¥Pnall data 81, stored in the buffer nenory 43
can be used - for the subsequent remﬁnd

proeessing.i I the th dat
(P ?%téa‘ftm ‘ﬁ%@n Pastim Tyt M benEfs
[
e Paa ade T ora e%d.e% ﬁ?ﬂ%é?ﬁl?%ﬁ%‘—o?&e §ofing
ircaya,edpondheg wordde sacdd Q%efb@ﬁh&hﬁﬁstﬂkoﬂnti“%dWHﬁge
to tinme (tmT1l) on the inmage. [0274] Wen the anount
platybelglntindel the af Biv thhatceeals e ssep S168, twiere from
subsequent rew nd processing is equal to or smaller
amopgn t Pﬁettlﬁtfﬂe%%ld? oy 8r1e§a}mrﬁgl thubbeabf B anemory 43,
readi n shown in Fi the drive_44 reads out

ther gt ln1 BeoSTar Al tlntasnahe GRPYRB1oF 1 e oPasa
_81d'f&%ﬁmt LRE: £8AAANY (carliest) thumbnail in time on the

image to the thumbnail previous to the currently displayed
thumbnail. Thereafter, the flow proceeds to step $149.
[0264]

In step 5149, the control program determines whether
the calculated amount of data is equal to or smaller than
the threshold for resuming thumbnail data reading. If it is
determined in step S149 that the calculated amount of data
is not equal to or below the threshold for resuming
 thumbnail data reading, it is not necessary read out the
thumbnail data 81. Therefore, the flow returns to step S146,
where the above-described processing is repeated.
| [0265]

If it is determined in step S149 that the calculated
amount of data is equal to or smaller than the threshold for
resuming thumbhail data reading, it is necéséary to read out

the thumbnail data 81. Therefore, the flow returns to step




with the thunbnail data (tmT1-1), and stores the
read-out thunbnail data 81 in the buffer nenory 43
until the buffer nenory 43 in the formof a ring
buffer is full, while preventing the section
corresponding to the thunbnail data 81 fromtine
(tmtTl) on the image to tinme (tmT1l) on the inmge
frombeing overwitten. [0275] In this case, since
the thunbnail data 81 is re out on the basis of the
thunbnai | recording area 162, the thunbnail data 81

i ndi cat ed by F in Fig. 30, |nclud|ng the thunbnai

Sﬂﬁ%@ n¥T1 is stored in the buffer menory 43 in
H&. PEPEASHyOT heeading ther sWwmbnaki gdaa, 81 is

%ygﬁeétgn the thunbnail data 81, indicated by G
0 by the - 95 thunbnail data 81 indicated by F

[ddxdi 9. 30, is stored in the buffer menory 43. In the
same manner, the thunbnail data 81 is read out from

t heTH: Skofé"_zgcﬁiriﬂg Pryed siiRgt tﬂg dgf%%ﬁﬁ%k% é:%gegghgg to

backward in time on the img
Figppa&latosFig. a3¢as el fhdirsp Haiu i ahbsth@%ﬁgﬁpq{@mg @0
movi ng i mage data recorded on the disk 45 are
Oy éher dbede ahd dhesriet chusdoorn Fhetdf skwabsd wigdratawnbe

descri be [0277]  Fig. 35 is a block diagram
th&eﬁPEFFﬂg %r%‘ilf%t%ﬁsé:%%‘ct@néheedﬁwe nmbhttofstart reading

WLEﬁCQEQ quﬁbna %%Q?CKH?ER?%gth aC%f{dérELedetermlned

time T1 back from time t0 on the image.
[0267]

Hereinafter, the thumbnail data 81 at time t is
referred to as the thumbnail data t, as appropriate.-
.[0268)

Reading is started with the thumbnail data (t0-T1) at
time (t0-T1) a predetermined time Tl back from time tO on
the image in order to quickly start a rewind operation by
responding to any instruction for a rewind operation.
[0269]

The drive 44 reads out from the disk 45 the section
from the thumbnail data (t0-T1l} to the thumbnail data t0 at
time tO on.the image, stores it in the buffer memory 43 in
the form of a ring buffer, reads out the thumbnail data
(t0+T1) from the thumbnail data t0 to time {(t0+T1) the
predetermined time T1 ahead from time t0, and stores it in

the buffer memory 43 in the form of a ring buffer. For the



to the present invention, for reading out an MPEQ
program streamfromthe di sk 45 on which the MPEQ
program streamis recorded and generating thunbnai
data corresponding to the MPE& programstreamto
record it on the disk 45. The sanme conponents as

t hose shown in Fig. 20 are denoted by the sane
synbol s, and thus a description thereof will be
omtted. [0278] The nicrgcggpyter 31 executes the
predeterm ned control programto issue a conmand for
operation to each section of the recording and

§%ayq?ck appar atus based on a signal_ from a
SEArY GV PIERER- 38 ™Rt dr dithd it &Y dpdigeten ©iet he

r...[1027 -.96. The drive 44 reads out a program
t HahY d-%%chdSESEEEm}?rFﬁqw E@QHPEEENiéSe from

a
streamin a

' ; d 0 -.Qut ,pr.0 m stream.in
sty R0CC AR TRLGT IR ROORAT R (R Tl
tdTeieY t48.onThBcdepHbt i PlENC 02 418eB2M LASeL N MPEG2

. , a
video el ementary streamas inmage data in accordance

symilicdl tFhenMPEGR Bechmdipieeaand haudhomBabalf aees the stored

. program streamin accordance with the MPEGQ techni que

insitdcepufifgrt hempuf &3 remespodding0280the Uneleri drhé rom
control of the mcroconputer 31, an |-picture

g & PBn tBRIIBRED IF - v t it T30208 et be t Enage |

[d@7%tra) pi cture fromanong the MPEQ vi deo el enentary
stréeam

Thereafte;, the drive 44 reads out the thumbnail data
81 from the disk 45 until the buffer memory 43 in the form
of a ring buffer becomes full and stores the thumbnail data
.81 in the buffer memory 43. For the sake of convenience,
symbel C in Fig. 30 indicates the thumbnail data 81 stored
in the buffer memory 43 corresponding to the section from
time (tO+T1l) on the image to time (t0+Tn) on the image.
[0271]

When a fast-forward operation is carried out and the
‘thumbnail at time tn on the image is displayed, the
thumbnail data 81 corresponding to the section from time tO
on the image to time tn on the image is used up (cénnot be
used for the subsequent fast-forward processing), as shown
in Fig. 31. Therefore, the thumbnail data 81, stored in the
buffer memory 43, that can be used for the subsequent fast-
forward processing is, for example, only the thumbnail data

(t{n+l)) to the thumbnail data (tn4T1l). For the sake of



separated by the denultiplexer 202 and decodes the
selected | picture. The I-picture selection and
decodi ng section 302 supplies the decoded picture to
a resol ution conversion section 303. [0281] As wth
t he nunber - of - pi xel s conversi on section 40, the
resol ution conversion section 303 converts the
resolution of the decoded picture under the contro
of the mcroconputer 31._Fgr exanple, the resolution
conversion section 303 converts the resolution of the
extracted picture by thinning out pixels fromthe
icture. [0282 The resol ution conversion section 303
CPPHIRCHThEYEPol Rutfe Bhea Yhogeliraiser the phwmdraidas
een..converted to a . JPEG encodi ng_section 304, Under
w?ﬁ% HortPEE ot 2t Hae ?Hgg%Edﬁﬁ%F%?%§1?°FH%SB¢¥§}HG to the
' ectian. 30 ! h i mage . da suppl.i.ed
ot R oRE At Y SN To  FIRR (BT BP &
in@Gfor dance with the JPEG techni que. The JPEG encodi ng
section 304 supplies the inage data encoded in
[G&xdr dance with the JPEG technique to a file-format
conversion section 305 as thunbnail data. [0283] The
filWhenrbee aswndr sifothsmbnadh 385a clinvdrats chiebef iked
forpmat of the thunbnail data into the PLF format, file
foro ket SHRFeAIt e Thrdmmviaadf pPrecaging ikl eduedngp, or

sm%&%%&cthan the threshold for resuming thumbnail data
reading, as shown in Fig. 32, the drive 44 sequentially
reads out from the disk 45 the thumbnail data 81 éubsequent
to the thumbnail data (tn+T1l) and stores the read-out
thumbnail data 81 in the buffer memory 43 until the buffer
memory 43 in the form of a ring buffer is full, while
preventing the section corresponding to the thumbnail data
81 from time (tn-T1l) on the image to time (tn+T1) on the
image from being overwritten. For the sake of convenience,
symbol E in Fig. 30 indicates the thumbnail data 81 stored
in the buffer memory 43 corresponding to time on the image
from time (tn+T1+1) on the image.

- [0273]

On the other hand, when the thumbnail at time tm on the
image is displayed during a rewind operation and the
thumbnail data 81 corresponding to the section up to time tm
on the image is used up, as shown in Fig. 33, the thumbnail

data 81, stored in the buffer memory 43, that can be used



I mage package format, or |ocation-related data file
format referred to fromthe track nmanagenent file
131. The file- format conversion section 305 supplies
the thunbnail data wth converted file format to the
buffer nmenory 43. [0284] Here, for all GOPs of noving
i mge data for which a comuand for creating
t hunbnai | s has been issued, the file- fornat
conversion section 305 may convert the file formats
of all itens of thunbnail ddaat a time into one file
or a predeterm ned nunber of files for all itens of
thunbnail data after the thunmbnail data has been
feypple edtbispauhet resviditporceasainer $spnfsecékamBH3.only
%0285] 98 The drive 44 records on the disk 45 the
%}%Pdﬁgﬂnialélafiata wht 6 hials tsedhec dhvabnetll i dats altm-T1) .

F&gq:eter g file format and iis stored in the buffer
RS NGy r?é"imboéoﬁvéPst% st tinsh czgss

1§9q%ﬁﬁkiaﬁﬁed£££e§ r%ggéafﬂé e but “%é%%w%%%é hai

at atine

dﬂﬂg@i g.ﬁ. I S r 0 U | f r
“the H?Snbﬁgl £§d%1§e; shiiﬂlbde%?%ﬁp% edf%&?% htehed%%g% 8

times oltut-Tah cwnles siniyes.ecti on 303 for all GOPs of
nmovi ng i nmage data for which a conmand for creating

[@2Ydribnai | s has been issued, the drive 44 records on
the disk 45 the thumbnail data whose file formats
havBheR et GPate@tat humbnabl tdatn 81 that can be used

for the subsequent rewind processing is equal to or smaller
than the threshold for resuming thumbnail data reading, as
shown in Fig. 34, the drive 44 reads out from the disk 45

. the thumbnail data 81 in the reverse direction, starting
with the thumbnail data (tm-T1-1), and stores the read-out
thumbnail data 81 in the buffer memory 43 until the buffer
memory 43 in the form of a ring buffer is full, while
preventing the section corresponding to the thumbnail data
81 from time (tm+Tl) on the image to time (tm-T1) on the
image from being overwritten.

[6275]

In this case, since the thumbnail data 81 is read out
on the basis of the thumbnail recording area 162, the
thumbnail data 81, indicated by F in Fig. 30, including the
thumbnail data (tm-T1-1) is stored in the buffer memory 43
in the order indicated by the thick arrows in Fig. 34, and

then the thumbnail data 81, indicated by G followed by the



[0286] Fig. 36 is a block diagram depicting the
structure of the |I-picture selection and decodi ng
section 302. A buffer 321 tenporarily stores the
novi ng i mage data in accordance wth the MPEQ

techni que, which is an MPEQ video el enentary stream
supplied fromthe denultiplexer 202. An |-picture
determ nati on section 322 determ nes whet her each of

the pictures constituting %Qe_nvving i mage data in
accordance wth the MPEG techni que stored in the
buffer 321 is an | picture by, for exanple, referring

to.the . picture_codin type in the picture header.
EgupAl 17 AALE| BLy oPORdatad: ot Fod naEg- oBOt his i tstasde in

_ in._ - e buffer 321 to a variable-|length
U oYy, Ho i e deager Tt VHEhAL
dffa Bi1CtUYr e=s0 ' fher,-321 to . the. .

vari able- | Eﬁgt BEE Efod Nohe WSSO 2Rl ShPEq 1y g8

bUfitdire aleiB gy Wt BInd N ddatAdr 8 ni $1R8 by Pi
suppl i ed fron1t?e Igpicture de?érﬁina%?o%&%g%%¥53 322.

[Og0d specifically, if a signal indicating that the
picture is an | picture is supplied fromthe
| - P cERFT Tk AFPaIatvA i8eet fare 38R ret ltbusbhetl or 323
COsuggliea.data of the picture, which is an | picture
SESPRAPI AR nkC JIP Y619 3Zpyet datRereqarded|en |thegthskodb

wo8258eLs 224 o0 B8 Wl salpg (et dhe gl slure
dedeterginati on section 322, the selector 323 controls
[0277]

Fig. 35 is é block diagram depicting a structure of one
embodiment of a recording and playback apparatus, according
to the present invention, for reading out an MPEG2 program
stream from the disk 45 on which the MPEG2 program stream is
recorded and generating thumbnail data corresponding to the
MPEG2 pbrogram stream to record it on the disk 45. The same
components as those shown in Fig. 20 are denoted by the same
symbols, and thus a description thereof will be omitted.
[0278]

The microcomputer 3lexecutes the predetermined control
program to issue a command for operation to each section of
the recording and playback apparatus based on a signal from
a start/stop button 301 according to an operation of the
user.

- [0279]



the supply of data of the picture, which is a B
picture or a P picture stored in the buffer 321, to
the variable-l1ength code decoder 324. [0288] The

vari abl e-1 ength code decoder 324 decodes data of the

| picture, which has been subjected to variable-Ilength
encoding and is supplied fromthe buffer 321 through
the selector 323, and supplies the data of the
decoded | picture to a degygntization section 325.

The dequanti zation section 325 dequantizes the data
of the I picture by nultiplying a dequantization
coefdficient, _equa a _predeterm ned, val ue, for each
.coefrI]]:hiec idgg?ei £ E%‘E‘e‘gs i 7t He M&P4 8 SEREMMetBdREcqrdance
wptiEt tHee M At j.Zak] cty; 5 pplies the
dat a 1OOE$%% ?%gH?E%F%tE#gﬁaégaf%%%:?ﬁrgééhgkores {he
releduarnt ippaigirem, sthatmi sn adXohrdHECLLLE CRSI Bfrg2
Transform coefficients, to an inverse- DCI processing
tedeniare 326 the0Ragfer Themb iy erse- DEE BERGEESHDEker 202
section 326 generates unconpressed inmage dat a,
S%Qﬁ’@éﬁ%&%a%@@ﬁﬁdﬁ@%eeme&taw sappkwi ag image data in

oSG OCT ROTYE! Ghe, L0 e AT cell 0l enls rvom ene
o QU ekl PRoSbRR g 08l o (02801 F103T 'Rk
;th§@|%hEQ@rCﬁQM§£§i@§_SeCtion 303. Alowpass filter
[0280]

Under the control of the microcomputer 31, an I-picture
selection and decoding section 302 selects an I (intra)
picture from among the MPEG2 video elementary stream
separated by the demultiplexer 202 and decodes the selected
I picture. The I-picture selection and decoding section 302
supplies the decoded picture to a resolution conversion
section 303,

[0281]

As with the number-of-pixels conversion section 40, the

. resolution conversion section 303 converts the resolution of

the decoded picture under the control of the microcomputer
31. For example, the resolution conversion section 303
converts the resolution of the extracted picture by thinning
out pixels from the picture.

[0282]

'The resolution conversion section 303 supplies the



341 renoves hi gh-frequency conponents (restricts the
band) of the inage fromthe baseband i nage data
supplies fromthe |-picture selection and decodi ng
section 302 and supplies the baseband i mage data
whose hi gh-frequency conponents of the inmage have
been renoved to a pixel-thinning section 342. For
exanpl e, the low pass filter 341 cal cul ates the nean
val ue of the pixel values_og four pixels conposed of
two pixels in the vertical ditection and two pi xel s
in the horizontal direction and sets the cal cul ated
neanvéflue to the pixel values of the four pixels to

AR\ oh MhRSGh U eE ue i oyl xeokm diven beeof colreeFradeo a
91 The pixel-thLnning section 342 thins out
J%%e‘?r]sc?drléﬁ %Iﬁ)‘%gl?ﬂ e5 %\Iseb 1 Iert?e C@ﬁf-éob\h@g e‘E-Jl’le

mit & c 0 s of .the i e_h been
o put DL REPS e BtPY EgeLonarbs vifugaes the
iRgeels thavenheengt b i1l _data. _ Far.
eiﬁﬁple, thgppi§%|?¥ﬁ?ﬁﬁF%3k§§§f&gﬁgg§§h% Egﬁﬁ?iﬁgéﬁﬁﬂ?
309 xel scobrtihechaschianthd Mg dabank §hO. Sefe YprOur
pi xel s conposed of two pixels in the vertica
eNFOddad 6achhont I pibgdlies nhichdmhgei dord adndlde’Ctinon
and renoves threespixels fromeach set of four pixels

ACCETARPRCoNE thi Kes T BEG hadhei dyes 6baadf i hegfo matta.
. _Fig., 38 i bl ock di agram depi cting the
COEQ%%%%SPeS%?tl?méﬁﬁgE@ 5%@@9Pﬁéls@%¥¢on 304. A DCT

struc
[oPBB§eSsSi ng section 361

The file-format conversion section 305 converts the
file format of the thumbnail data into the PLF format, file
format referred to from the file 101 in PLF format, static
image package format, or location-related data file format
- referred to from the track management file 131, The file-
format conversion section 305 supplies the thumbnail data
with converted file format to the buffer memory 43.

[0284]

Here, for all GOPs of moving.image data for which a
command for creating thumbnails has been issued, the file-
format conversion section 305 may convert the file formats
of all items of thumbnail data at a time into one file or a
predetermined number of files for all items of thumbnail
data after the thumbnail data has been supplied by the
resolution conversion section 303.

[0285]



DCT-converts the thunbnail data supplied fromthe
resolution conversion section 303 and supplies the
DCT coefficients obtained through DCT conversion to a
quanti zati on section 362. The quanti zation section
362 quantizes the DCT coefficients by dividing the
DCT coefficients supplied from the DCT processing
section 361 by a predeterm ned quantization

coefficient and supplies 1h%3qyantized DCT
coefficients to a variable-Tength encodi ng section
363. The variable-length encoding section 363
genﬁaga s.thuppnail data conpressed in accordance

Wi t YBRCE T SetinTife OBy thendbak ndP tihe dluwmbnzdd Peta
aco8f ficients | | abl e- | engt de and_out put
The e FarBa PRIl UE £ S0rprLEcaineh T hk drdite

aﬂﬂtﬂétg@%réBEghtEﬁ%"ﬂﬂ%f%ﬁ{hé“%% '492 9%% Eﬁg'fi%gif%fﬁat

flowchart illustrating the process of ~generdting

cdriverianl sdatgon |I05t@MRIQL thBerl 101 EL ML S/ §GhI ON
and decodi ng section 302 extracts (selects) an

itsimst @ife throbnaesl WaBEP adf amaiinagiht@gendatide W gh is

an, MPE@R program stream read out by the drive 44
PIFCSTPERENar SRk afn f5tles 580211 heténypiat urtembnail
aob5 FLEPBACRe pF RS G2be] hafnbeepeaodied fy the
=< SI0LILAOLSOIATH Sh REEk 970 BEL AL Senver o
imh@es&§@a5§9€wdﬁn§1%nghﬁgﬁgdkgg éﬁggébe thumbnails has
been issued, the drive 44 records on the disk 45 the
thumbnail data whose file formats have been converted all at
a time,
[0286]

Fig. 36 is a block diagram depicting the structure of
the I-picture selection and decoding section 302. A buffer
321 temporarily stores the moving image data in accordance
with the MPEG2 technique, which is an MPEG2 video elenmentary
stream, supplied from the demultiplexer 202. An I-picture
determination section 322 determines whether each of the
. pictures constituting the moving image data in accordance
with the MPEG2 technique stored in the buffer 321 is an I
picture by, for example, referring to the picture coding
type in the picture header.

[0287]

A selector 323 supplies data of the picture‘stored in



304 conpresses the | picture with converted resol ution
in accordance with the JPEG technique. In step 5305,
the file- format conversion section 305 adjusts the
file format of the thunbnail data acquired by
conpressing the | picture in accordance with the JPEG
technique, and the flowreturns to step 5301, where

t he above-descri bed processing is repeated. [0295]
The thunbnail data can al sojhe_generated as a stream
of | pictures. [0296] Fig- 40 is a block diagram
depicting a structure of one enbodi nent of a

recordi ng _and pl ayback apparatus, according to the
the Q%Lb‘%e% mrenttPof, VRetah kadiangtduicods NPEGReDrIYY am -

stream fromthe dj sk, 45 on which the MPER,

C%h%grgorlasmtz'ter gélﬁipglé’ Ofeié]!&? dR ARt FErEvAE B§Cradnbhdihss,
b @Srd Sioie I E e rresponding to MPEG?

program s?r%]egirrlwet gap%é%%% df??&gln THE FSQQEE. 3%{:}%%‘??9 on
a GHpENeNh i a8 th HYSHhe SIOWL H (i 5, ar e, denot

t he sane s;nbols? aH% t hus §pFﬁé%gf%p%?oﬁntﬁg$3§$“%%||
suppldrit tfedm EB29T7}pidtute pistdtianencodi BEc6L64 | 92 38lore

conpresses and encodes as an | picture the thunbnai
SrestidigetAveohfert etiunaksiolditdadingwitheh the basehared is an

i mage data and supplied from the resol ution
1 BIrEEsi 6 SBEPIbRd 30 the I-piicture dehevuinafion

se%%&%hOQZE,Sltﬁg pgéiggtgrh%ztiih %ﬁ%g?hlesddaata?a Cc?gptrhees Speidcture ’

which is an I picture stored in the buffer 321, to the

variable-length code decoder 324. If a signal indicating
that the plcture is not an I picture is supplied from the I-
picture determination section 322, the selector 323 controls
the supply of data of the picture, which is a B picture or a
P picture stored in the buffer 321, to the variable~length
code decoder 324,

[0288]

The variable-length code decoder 324 decodes data of
the I picture, which has been subjected to variable-length
encoding and is supplied from the buffer 321 through the
selector 323, and supplies the data of the decoded T picture
to a dequantization section 325. The dequantization section
325 dequantizes the data of the I picture by multiplying a
dequantization coefficient equal to a predetermined wvalue
for each coefficient included in the data of the decoded I

picture. The dequantization section 325 supplies the data



and encoded as-an | picture to the file-formt
conversion section 305. [0298] Fig. 41 is a block

di agram depi cting the structure of the I-picture
encodi ng section 381. A buffer 401 tenporarily stores
the thunbnail data with converted resolution, which

i s baseband i mage data and supplied from the
resol uti on conversion section 303. The buffer 401
supplies the stored thunbnail data to a

vi sual - paranmeter detection®ection 402 and a DCT
processi ng section 403. [0299] The vi sual - par anet er
detection section 402 detects a visual paraneter
of niche ot imigtairecabtinénefl tivnigmgiqfaritieatidf4 that is,
t hunbnail data stored in the buffer 401 and supplies
D¢ el Digstratice Fovii naal rgas Brmmt lercaed fa cdenttispl teemt i overse-
D4@4. The .visual Earaneter can be, for exanple, an

Qe AP SiRg SSEFAGR ¥ Shange of pixel value in the
[iﬁﬁyﬂ al direction, as specified in MPEQR TM (Test
él) 5. [0300] The DCT processing section 403

DCTrReNYR%L Ssd - N MB%&#@; d(%) < 4‘?&9 Pid f g;efo re?r@ttelge

- buffer 401 and supplies I'cien ainéd

wrtdvapgl sBEH cRAYET S4€d), (9H-2alddanbhzabhfl SREGE ULA05 by
[0301] The control section 404 determ nes a

applannigz anvensgabUR conversion to the DCT coefficients

supplied form the dequantization section 325 and outputs the

baseband image data.

[0290]

Fig. 37 is a block diagram depicting the structure of
the resolution conversion section 303. A low-pass filter
341 removes high-frequency components (restricts the band)
of the image from the baseband image data supplies from the
I-picture selection and decoding section 302 and supplies
the baseband image data whose high-frequency components of
the image have been removed to a pixel-thinning section 342.
For example, the low-pass filter 341 calculates the mean
value of the pixel values of four pixels composed of two
pixels in the wvertical direction and two pPixels in the
horizontal direction and sets the caleculated mean value to
the pixel values of the four pixels to remove the high-
frequency components of the image.

[0291]

The pixel-thinning section 342 thins out pixels from



based on the visual parameter supplied fromthe
vi sual - paraneter detection section 402 and the anount
of conpressed thunbnail data stored in a buffer 407
and supplies the quantization value to the
quanti zati on section 405. For exanple, as specified
in MPER TMS, the control section 404 determ nes the
qguanti zati on val ue based on the visual paraneter such
that the nore hi gh-frequency conponents, the nore
coarsely quantization is pé%lorned, and the |ess high-
frequency conponents, the nore finely quantization is
performed. Furthernore, the control section 404
thetherssbaes inhge qdand i viaddorhival-fechasady OBortenarm it
of conpressed thunbnail data stored in the buffer 407
thg diradeatavhebelen aremomrimndfoutputisnahé dateband image
conpressed, and encoded as an | - 105 picture does not

daté &d9ss BLERLE hdThdieaippdvinmes put P@B’Qb?‘]'mbllﬁell data.
U t| t|o sectlo 05 %ﬁgptlzes thg

coe Sht hg, P H% T BEFLLBES P1ti eSS ilisa it
pifdeQ® otfhﬁhQQIa 9&?&%&%&%%&' 03 ,£03. Dy n{? our &lxels

qgquanti zati on va rom he ™ Co

cokipdsardoSUPRb | ©Bxd e i fua keed i DET S?ﬁééﬁfdr@@rﬁi Qo

vari abl e-1 ength encoding section 406.

' PIW&dEahhethen@¢fuxﬁnxnﬁIﬁ}r&&ﬁhbﬂnaﬂaﬁremﬁﬁ§ﬁEﬂﬂxbe pixzels

t hunbnai |l data conpressed and encoded as an | picture
frey enebdpaly ehefquantizedd DOTtboef ditipiveal§ Mmn the
vari abl e-1 ength code and supplies the generated
basglaBHai a8 823t Tonpr essed and encoded as an | picture

[Obgz]he buf f er

Fig. 38 is a block diagram depicting the structure of
the JPEG encoding section 304. A DCT Processing section 361

DCT~converts the thumbnail data supplied from the resolution

- conversion section 303 and supplies the DCT coefficients

obtained through DCT conversion to a guantization section
362. The quantization section 362 quantizes the DCT
coefficients by dividing the DCT coefficients supplied from
the DCT processing section 361 by a predetermined
quantization coefficient and supplies the quantized DCT
coefficients to a variable-length encoding section 363. The
variable~length encoding section 363 generates thumbnail
data compressed in accordance with the JPEG technique by
encoding the quantized DCT coefficients into variable-length
code and outputs the generated thumbnail data compressed in

accordance with the JPEG technique.



407. [0303] The buffer 407 tenporarily stores the
thunbnail data conpressed and encoded as an

pi cture. The buffer 407 outputs the stored thunbnai
data conpressed and encoded as an | picture. [0304]
Fig.. 42 is a flowhart illustrating the process of
controlling the anount of code by the control section
404 for each | picture. In step S321, the contro

section 404 assigns the_ggﬁj t of code to the

pi cture. For exanple, in §2'8321, the contro
section 404 assigns the anmount of code to the picture
% king into consideration the upper - 106 limt of
[PRe3hmount of code for the picture and a

predeternined margi n_rather than the target val ue of
t he%gr‘m {1513 CoRt He lpsérakéng e process of
tion 404

specd fi.6all L0 st S3 t.he ro|l. se

gassi&%é gh¥ﬁghg%gt§$%athéﬁiéﬁﬁﬁh%ggﬁ'ctﬁ% TP Se
ohia ned By skBL i i fr he, Ubper

sIi niﬁuofathe anogﬁgﬁo J%Q%?qﬁggﬁgfra$ﬁg;R?%l%§ %)t%? I

pigtar@ntfeent Bach esor i & iRRS desSahyRedats, VBV-H Ofs an
conti nuous pl ayback of thunmbnails, to be described

MREfi% progecnustredre, ammitowf yhithbndirkivéal @ £oapressadsk

and _encoded as an | picture nmay results in exceedi ng
43+he ISeStERYS3PAr sthe IS3Prture selection and decoding

section 302 decodes the extracted I picture.
[0294]

In step S303, the resolution conversion section 303
performs conversion to decrease the resolution of the
decoded I picture. In step 5304, the JPEG encoding section
304 compresses the I picture with converted resolution in
accordance with the JPEG technique. In step $305, the file-
format conversion section 305 adjusts the file format of the
thumbnail data acquired by compressing the I picture in
accordance with the JPEG technique, and the flow returns to
step S301, where the above-described processing is repeated.
-[0295]

The thumbnail data can also be generated as a stream of
I pictures.

[0296]

Fig. 40 is a block diagram depicting a structure of one

embodiment of a recording and playback apparatus, according

to the present invention, for reading out an MPEGZ2 program



[0306] In step S322, the control section 404 assigns
the anount of code to macrobl ocks based on the anount
of code assigned to the picture so as to allocate the
anmount of code assigned to the picture to each
macrobl ock. [0307] 1In step S323, the control section
404 determ nes the final quantization val ue by using
the visual paraneter, and then processing ends.

[0308] As described aboypqiﬁpq_thunbnail data is
conpressed and encoded as a@n | picture so as to have
an anount of data equal to or smaller than the

redeterm ned upper |imt value. - 107 By doing so,
CRRAT VG, (hGEAgK] 48a0n whi gy jhec MEBCRoPTegewh At ream is

K h f - f d ind, th
e R oS o B oy sl AyEem Al
M GOE-TITY i decodi ng. [ 0309
PGS, cERUSpOnA YIS I OM 12000000 sl e

Thi s advant age w e descr

rdddfdernitngnVehef hesx mpdelpy The \éBgojrn?oﬁ HP$ €ls YnRe
virtual decoder connected to the ou pu? of ah

shemmoder Figs 3pearéidshotidti b5018818ake A0RE¥o 1%, ldnd thus a
specifies restrictions to a bit stream based on

degsrdrtapnt sheveefhevbhblre cpfitdatia stored in a VBV
Oﬁggfer included in this nodel. Al though the VBV

e rﬂally specifies restrictions to the decoder, the

Curﬂﬁﬂg—picture encoding section 381 compresses and
encodes as an I picture the thumbnail data with converted
resolution, which is baseband image data and supplied from
the resolution conversion section 303. The I-picture
encoding section 381 supplies the thumbnail data compressed
and encoded as an I picture to the file-format conversion
section 305.

[0298)

Fig. 41 is a block diagram depicting the structure of
the I-picture encoding section 381. A buffer 401
temporarily stores the thumbnail data with converted
resolution, which is baseband image data and supplied from
the resolution conversion section 303. The buffer 401
supplies the stored thumbnail data to a visual-parameter
detection section 402 and a DCT processing section 403,
[0299]

The visual-parameter detection section 402 detects a

visual parameter indicating a feature of the image of the



description assunes restrictions to the encodi ng side.
[0310] Fig. 43 is a block diagram depicting the
structure of a VBV nodel. An encoder 421 outputs code
corresponding to the picture to a VBV buffer 422. The
VBV buffer 422 tenporarily stores the code supplied
fromthe encoder 421 and outputs the stored code.
[0311] Here, it is assunmed that the code is instantly
transferred fromthe encoder 421 to the VBV buffer
422. 1t is also assuned TH& mo code is output from
the VBV buffer 422 if no code is stored in the VBV
buffer 422, and code is transferred fromthe VBV
thuidreri 4 22tat stheedain ntire taikdfrerd 01 208 sapplids cade
is stored in the VBV buffer 422. [0312] Fig. 44 is a
d@ﬁ%@tr%inva@maét PAgamREeTDLe on aintaolBy¥echibdel 404. a Tease
where no restriction |s applied to the amount of

kE! REFIGAEE. CPR RPy. T e¥ampleer Bcartayity indicating
* VEPRORECP A5 VRN (L 15 RrGiat BAFECF R edii <
Sﬁédp%led[gglﬁiEé@ f&g(ng% Madgg Tgindicates the frame
peri od [ second ch ] s equal to the inverse of the
[d3canTe rate. [0314]

The DCT processing section 403 DCT-converts the
thumbnail data supplied from the buffer 401 and supplies DCT
coefficients obtained though DCT conversion to a
guantization section 405.

[0301]

The control section 404 determines a quantization value
-based on the visual parameter supplied from the visual-
parameter detection section 402 énd the amount of compressed
thumbnail data stored in a buffer 407 and supplies the
quantization value to the quantization section 405. For
example, as specified in MPEG2 TM5, the control section 404
determines the quantization value based on the visual
paiameter such that the more high-frequency components, the
more coarsely quantization is performed, and the less high-
frequency components, the more finely quantization is
performed. Furthermore, the control section 404 determines
the quantization value based on the amount of compressed
thumbnail data stored in the buffer 407 such that the data

amount of thumbnail data compressed and encoded as an I



At time t=0 when encodi ng processing is started froma
state where the VBV buffer 422 is enpty, code with a
data anpunt PO is transferred fromthe encoder 421 to
the VBV buffer 422. Accordingly, the data anount of
code stored in the VBV buffer 422 beconmes PO at tinme
t=0. Because the code 1is output fromthe VBV buffer
422 at the maximumtransfer rate, the data anmount of
code stored in the VBV buffer 422 decreases over
tinme, and the data amount” d°°code stored in the VBV
buffer 422 becones Bl at tine t=T. At the sane ting,
since code with a data anount P1 smaller than PO is
PY¢EHE dloesdnposikeaed emaotete t42hinedt hep&B\L uiftf.er 422
[iﬁg?tine t=T, the data anopunt of code stored in the
uffer 422 instantly i ncreases up to Bl +P1.

03 | | t t of d
LOSHBL audffiadiiPr Backioh, 308 pifanttite the T0ds ¢ =21,
dat
cdlshictRTyl | T il Fole Wlbce dal, B B,
tHenoeteprdaddst ong r@ea@\érmfofaew%ﬁe aﬂu@aeloB Zafi%e

data anmobunt of code stored in the VBV buffer
Sup@éuadtfyomntm@asﬁﬁnmﬂ.@@c82¢8240§0§ﬂé]suﬁ§1ﬂédﬂiﬂb—TX,
the data anmount of code stored in the VBV buffer 422

pstdRed DEF ocosffaimitdng sd&ba aanpuhabbé-boseth sirafoeld nign

t he VB¥ guffer 422 becones zero, the VBV buffer 422
Se&ﬁ%ﬁﬁt 0 chife Variable-length encodlng section 406

generates thumbnail data compressed and encoded as an I
picture by encoding the quantized DCT coefficients into
variable-length code and supplies the generated thumbnail
data compressed and encoded as an I picture to the buffer
407.

[0303]

The buffer 407 temporarily stores the thumbnail data
rcompressed and encoded as an I picture. The buffer 407
outputs the stored thumbnail data compressed and encoded as
an I picture.

[0304]

Fig. 42 is a flowchart illustrating the process of
controlling the amount of code by the control section 404
for each I picture. 1In step S$321, the control section 404
assigns the amount of code to the picture. For example, in
step S321, the control section 404 assigns the amount of

code to the picture taking into consideration the upper



[03171 Since code wwth a data anmount P3 snaller than
PO but larger than Pl is transferred fromthe encoder
421 to the VBV buffer 422 at tine t=3T, the data
amount of code stored in the VBV buffer 422 instantly
increases up to P3. At tine t=4T, the data anmount of
code stored in the VBV buffer 422 becones zero, and
at the sanme tine, since code with a data anount P4
substantially the same as Pl is transferred from the
encoder 421 to the VBV buffer 422 at tinme t=T, the
data anount of code stored in the VBV buffer 422
llnstaqglg& increases up to_P4. [0318] As described
FPoh et (e RECRRGURE B9de offer fidre grietugiecaafeaout put
encoder .421 changes, an underflow or - 110 -
D B 553 o O FDSaot Fhst Texambl BaLEadet kh
arfo t i.ally,.the same_as i s,
ey rodet fom FRE LN Lar s BRE T Dur 1 ener
SH20, athd icomtts] 38 | = ' Oy gr : '
[0320] On the encog?%%ﬁg%g%gfﬁﬁgfeﬁgl gbvg}l\%?%%#é the
arguriwed todeoctus bEDaISHtAinREbl BULEAMSESnd "L F8 gin
to drop, whereas an underflowis allowed to occur
THoat dlse URPPE hfrthnobehaawaicvad bf aodeinder f | ow

{O%CO% rs. (0321]

This is done to guarantee the restrictions described in
VBV for continuous playback of thumbnails, to be described
later, because the amount of thumbnail data compressed and
encoded as an I picture may results in exceeding the setting
in step §321.

[0306]

In step S322, the control section 404 assigns the
amount of code to macroblocks based on the amount of code
assigned to the picture so as to allocate the amount of code
assigned to the picture to each macroblock.

[0307]

In step 5323, the control section 404 determines the
final quantization value by using the visual parameter, and
then processing ends.

{0308]

As described above, the thumbnail datalis compressed

and encoded as an I pictu:e 50 as to have an amount of data

equal to or smaller than the predetermined upper limit value.




For this reason, an overflow needs to be prevented
from occurring by nonitoring the anount of data
encoded in encoding and feedback-controlling the
encodi ng processing by the use of a paraneter for
changi ng the amount of code. [0322] Here, a case is
assunmed where code with a data anmount that can be
out put at the maximumtransfer rate is always
transferred fromthe encoder 421 to the VBV buffer 422
during a frame period T. “THi% corresponds to, for
exanpl e, a case where, in step S321, the contro
section 404 assigns the anount of code to the picture
Byydasigrd iseg  elvenawbent tiofmbittatla ddtat igaBubgeoté@uio at
the maxi rumtransfer rate during the frame period T
SRRCHe Rlgpdadki nbchfas hiastroionwasfd codeewind, titee

icture. - 111 - [0323] Maxi mum perm ssible amount of
t ‘%%’élarlg‘ (Bt PEr BheYed Riferpnd diselavsdngubekbatvi thout

. for a unbnai er, frame (picture), can be
Cagda%lglﬁle%tnegmgsrkﬂﬁylﬁ a‘%‘%cpor‘%@' where Rmax [bit/sec]
[0zpdihe maxi numtransfer rate of code output fromthe

VBV buffer 422 and franme rate [nunber of frames/sec]

i s Thesfa@rentaiee will bs BeLedi bb@tud 1 & Kake (video

di ffers depending on the standards of tel evision
BuffeadogsVenpfisuchmakelt.he INESE@R{Nati onadbddielgvissivartual

System Commttee) standards and the PAL (Phase
degpfigrngPRRgCtey) to Likfepudandafdsn encoder, as specified

| in IS013818-2 Annex C. It specifies restrictions to a bit
stream based on constraints to the amount of data stored in
a VBV buffer included in this model. Although the VBV
normally specifies restrictions to the decoder, the current
description assumes restrictions to the encoding side.
[03107

Fig. 43 is a block diagram depicting the structure of a
VBV model. Ap encoder 421 outputs code corresponding to the
picture to a VBV buffer 422. The VBV buffer 422 temporarily
stores the code supplied from the encoder 421 and cutputs
‘the stored code.

[0311]

Here, it is assumed that the code is instantly
-transferred from the encoder 421 to the VBV buffer 422. Tt
is also assumed that no code is ocutput from the VBV buffer
422 if no code is stored in the VBV bufferl422, and code 1is

transferred from the VBV buffer 422 at the maximum transfer



[0324] Fig. 45 is a diagramdepicting the notion of a
VBV nodel in a case where the data anount of each
thunmbnail is equal to the maxi mum perm ssi bl e anobunt
of code fb calculated as described above. In Fig. 45,
the vertical axis represents the anount of data of
code stored in the VBV buffer 422, and the horizontal
axis represents tinme. [0325] In Fig. 45, time T
i ndi cates the frame period Eﬁecond] whi ch is equa
to the inverse of the frang%are. [0326] At tine t=0
when encodi ng processing is started froma state
where the VBV buffer 422 is enpty, code with a data
rafifourft cPGei ¢ st shinsé@ritedHe @Vt baféaeod2?. 421 to the
VBV - 112 buffer 422. Accordingly, the data anount of
stored in the VBV buffer 422 becones PO (—
rmssible ano of code fb) at time t=0

BosELR e PR Sh S HabiePing i B prer BY a

t t.he .dat d
motsdtégre " ghy@@%&%u?#:eegﬁi %é@%e%egggyje?d ?Fgl eand
aﬁdﬁhtdéﬁatﬁﬁﬁﬁﬁélpfd&@@e stowed '@4thﬁth@é£%qé§¥ aX&%Z

becomes zero at tinme t=T. At the sane ting, Since
remmbheatdatheammmnﬁ:Eﬁ'@%ﬁa|oE0c5ﬁb|§téfém$ﬁ§&&@ﬂvﬁvom

the encoder 421 to the VBV buffer 422 at tinme t=T,
bufferddka, amdurite dforiadetal oarilsi rephesaé kufiker 422
Eobqaﬁantly increases up to PI.

In Fig. 44, time T indicates‘the frame period [second],
which is equal to the inverse of the frame rate.
[0314]

At time t=0 when encoding processing is started from a
state where the VBV buffer 422 is empty, code with a data
amount PO is transferred from the encoder 421 to the VBV
buffer 422. Accordingly, the data amount of code stored in
the VBV buffer 422 becomes PO at time t=0. Because the code
is output from the VBV buffer 422 at the maximum transfer
rate, the data amount of code stored in the VBV buffer 422
decreases over time, and the data amount of code stored in
the VBV buffer 422 becomes Bl at time t=T. At the same time,
since code with a data amount Pl smaller than PO is
transferred from the encoder 421 to the VBV buffer 422 at
time t=T, the_data amount of code stored in the VBV buffer

422 instantly increases up to Bl+Pl.

. [0315]



[0327] Because the code is output fromthe VBV buffer
422 at the maximumtransfer rate, the data amount of
code stored in the VBV buffer 422 decreases over
time, and the data amount of code stored in the VBV
buffer 422 becones zero at tine t=2T. At the same
time, since code with a data anount P2 equal to POis
transferred fromthe encoder 421 to the VBV buffer
422 at tine t=2T, the data unt of code stored in
the VBV buffer 422 instantly"increases up to P2.
[0328] Similarly, the data anobunt of code stored in
the VBV_ buffer 422 becones zero during time t=3T to
ti melPdhgrly thedatmenduns, ofi nodecoderad tin dlgalvVav

b@g@yntzﬁgggl to PO is transferred fromthe encoder

% § #h&GRUCH PR Rt 4bIme i@ Tr13AtgAhe s@Banting, since
.stored._| VBV, buf f.er, 422 instantl i Nncreases

SRt Bkl MG PP s et o400 PRE it Siiig 1

+d S ncod 4, to.the \/
ChTR oSS, CEAE e SRR A AT ER Bhe iy MOLDE 4

titee tvBY hubf estd22nbecores o BUBredhi£iis wapaly Ay
t he rmaxi mum perm ssi bl e anobunt of code fb. [0330] 1In

13hdnpsgeptdy ninerch ptaylhgade @parat us whose structure
iS shown in Fig. 40, the anmount of thunbnail data is

[03d&ricted to be equal to or bel ow the maxi num

per£g5¥¥$£ %=Tx, the data amount of code stored in the VBV
buffer 422 becomes zero. When the data amount of code
stored in the VBV buffer 422 becomes zero, the VBV buffer
422 outputs no code.
{0317]‘

Since code with a data amount P3 smaller than PO but
larger than Pl is transferred from the encoder 421 to the
VBV buffer 422 at time t=3T, the data amount of code stored
in the VBV buffer 422 instantly increases up to P3. At time
t=4T, the data amount of code stored in the VBV buffer 422
becomes zero, and at the same time, since code with a data
amount P4 substantially the same as Pl is transferred from
the encoder 421 to the VBV buffer 422 at time t=T, the data
. amount pf code stored in the VBV buffer 422 instantly
increases up to P4.

[0318]
As described above, if the amount of code for one

picture output from the encoder 421 changes, an underflow or



amount of code fb, and therefore, an overflow occurs
|l ess easily than with the structure shown in Fig. 45.
In other words, Fig. 45 shows a state where the
occupancy of the buffer is highest. [0331] A VBV for
perform ng variabl e-rate playback of thunbnails wll
be described in connection with the playback side. In
vari abl e rate playback, arbitrary thunbnails
(pictures) are played back i% arbitrary order.
Therefore, if the anount df-%data of each thunbnai |
changes, playback of thunbnails with a | arge anount
of data may be requested sequentially. In this case,
AR Y oaley 8FCERe VBV buffer mmy decrease to such
[ vel that the VBV buffer becones enpty, thus
causi ng an underfl ow. Consequently, the - 114

I [ I i I f.
Phusbaart et B b e e G e PR el By R aatry
td0332k aByphi nd tipg, e da %;:@Mﬂé.@éccg@pért %ﬂg@%

equal to or bel ow the nmaxi num perm ssi bl e anou

VEOGmtihyr 122 atoCiRARST @hd BenYBM-bpf for Saaseal occurs.
fall below a certain |evel, whichever thunmbnails are

[QA28%Jed back in whatever order, thus preventing an
underfl ow. Consequently, it is ensured that display
of PRUh&NCOeIs Wi Behean agvenBlawdtsediothy llhwedser .

ocL%%Bgécause an overflow causes the code to drop, whereas
an underflow is allowed to occur because writing can be |
awaited if an underflow occurs.

[0321]

For this reason, an overflow needs to be prevented from
occurring by mbnitoring the amount of data encoded in
encoding and feedback-controlling the encoding processing by
the use of a parameter for changing the amount of code.
{0322]

Here, a case is assumed where code with a data amount
that can be output at the maximum transfer rate is always
transferred from the encoder 421 to the VBV buffer 422
during a frame period T. This correspeonds to, for example,
a case where, in step S$321, the control section 404 assigns
the amount of code to the picture by setting the amount of
data that can be output at the maximum transfer rate during
the frame period T as the upper limit of the amount of code

for the picture.



Fig. 46 is a block diagram depicting another structure
of one enbodi nent of a recording and pl ayback
apparatus, according to the present invention, for
readi ng out an MPEQ system stream fromthe di sk 45
on which the MPE&Q system streamis recorded and
generating thunbnails, as a streamof | pictures,
corresponding to the MPEG system streamto record it
on the disk 45. The same conponents as those shown in
Fig. 40 are denoted by thé:§5hé‘synbols,.and thus a
description thereof will be omtted. [0334] Under the
control of the mcroconmputer 31, an |-picture
[@8}%ktion and decodi ng section 451 selects an
(intra) picture fromanong the MPEG video el enentary
st r Eahi B e b etE Bl e mEogau i ppéx efb 202 wifitatedodes

Wﬁl ggl%%ged - 115 fIﬂ%ict re to DCT coefficients. The

Pl cture s8Rt ot a2 Ny teschi Brumznakh Hag es
: icients, to a
fltat}[%d( gggﬁgﬁPCTC%I?eéé C?alecuo‘ll%}:&dslasnR@%}é{_F]a?{n%J?te, where

frequéncy-chafacterTstic ¢

Refe3335 t/HBEer i & h@h@%iﬁﬁur@ftrtal?l%.fgircEQEQ@f't@%%eg]cu%et

frequency-characteristic conversion section 4

froonvdet ¥BVheuf fe BN 3hd a-aet eaikst [sumbet her decoded
DCT coefficients. For exanple, fromanong the DCT

fregestserenis, thhef fameguerey- dhaiachetédt tleacamneersieite
o et e o eainch A LT 7
pr83HRR0ENLS, COLLESPONGlN G2 Mgl Lreauencies O svstem
Committee) standards and the PAL (Phase Alternating (by)
Line) standards.

[0324]

Fig. 45 is a diagram depicting the motion of a VBV
model in a case where the data amount of each thumbnail is
equal to the maximum permissible amount of codé fb
calculated as described above. In Fig. 45, the vertical
axis represents the amount of data of code stored in the VBV
buffer 422, and the horizontal axis represents time.

[0325] |

In Fig. 45, time T indicates the frame period [second],
‘which is equal to the inverse of the frame rate. |
[0326]

At time t=0 when encoding processing is started from a

state where the VBV buffer 422 is empty, code with a data

amount PO is transferred from the encoder 421 to the VBV



the i mage. [0336] The frequency-characteristic
conversion section 452 supplies the DCT coefficients
whose frequency characteristic has been converted to
an | -picture encoding section 453. An |I-picture
encodi ng section 453 conpresses and encodes as an
picture the DCT coefficients with converted frequency
characteristic supplied fromthe
frequency-characteristic _ %gg%gysion section 452. The
| -pi cture encodi ng section suppl i es thunbnai l
dat a obt ai ned by conpressing and encoding the DCT

coefficients as an |_picture to a file-fornmat
bR don SECOFERRIbS, thsgiata mngung7ofscode bétozted in

di |ct g, the structure of - 116 the
t ég@%?ure $& é %? BRC %ﬂﬂsd%%oﬁ’H@&§QBF|Bﬁr25§51?QQnﬁWQHnt

o7, t t dat
£ e CTR, 2, e REOT (I e 1B, £81 24, erom
tIPEEY vudeereh oMent A 13hIiGRIM SURRELED f{ oM Ghe ata

denul ti pl exer 202. An |-picture eterm nati‘on sec

anbid tdetfe cotiaestvhed hiat t2RC VBY HilfgerPigh UiESreases over'
constituting the noving i mage data in accordance wth

timee RPAGEheedhht quecwttordd codet btobafif bn WY VBV aufifer
42 fefighepy BErrrt O Gili-c REAUBE. SROBIG}he A Sioec tore
wi ﬁ3a5889"§%o££ z¥(ﬁeégg %BC%Hrissggéggfégged from the
encoder 421 to the VBV buffer 422 at time t=T, the data
amount of code stored in the VBV buffer 422 instantly
increases up to Pl.

[0327]

Because the code is output from the VBV buffer 422 at
the maximum transfer rate, the data amount of code stored in
‘the VBV buffer 422 decreases over time, and the data amount
of code stored in the VEV buffer 422 becomes zero at time
t=2T. At the same time, since code with a data amount P2
equal to PO is transferred from the encoder 421 to the VBV
buffer 422 at time t=2T, the data amount of code stored in
the VBV buffer 422 instantly increases up to P2.

[0328]

Similarly, the data amount of éode stored in the VBV

buffer 422 becomes zero during time t=3T to time t=nT. At

the same time, since code with a data amount equal to PO is

transferred from the encoder 421 to the VBV buffer 422, the



the buffer 471 to a variable-length code decoder 474
or controls the supply of the data of picture stored
in the buffer 471 to the variable-length code decoder
474 based on a signal indicating whether the picture
is an'| picture supplied fromthe |-picture

determ nation section 472. Mixre specifically, if a
signal indicating that the picture is an | picture is
supplied fromthe I-pictqgghggtprnination section
472, the selector 473 suppli€s data of the picture,
which is an | picture stored in the buffer 471, to the

qvariabl e-length code decoder 474. 1f a signal
it U Hy Ot (Reder REOpPEt iR ethe ABE bawf ferphdRuiestantly
. lied framthe |- picture determ nation section
llié;gé;)a%%se uépelq_‘eoctt ~ ﬁ%QEBn?‘F‘EﬁJS L HP-supply of data of
(¢ picture, which is a B picture or a P picture
stored in the buffer 471, to the variable-length - 117

- codesdeeeges -1 D332 i - e
decoder 474¢de2§%2§u%gta oft}?§3¥ggp?g%ﬁr%ﬁyaﬁggﬁgﬁaé21

thadre Y botfddrt 02 as¢alt - t@RIUWA+tacBROGHhH G ANKhdeS stored

supplied fromthe buffer 471 through the selector

imthe ¥RY Sufpereé2? Heeatatess olaxtimemdewbiled is piqtalr €o the
tqQ a dequantization section 475. The dequanti zation

MAZI BV e TH3 5 gt Alewds afheodst §bef the | picture by

[d?ﬁdj plying a dequantization coefficient equal to a
predeternined value for each coefficient included in

L herflatRe Ge et aatnl oy Bh Oh Ui Nl OMRL! LERLL e
is shown in Fig. 40, the amount of thumbnail data is
restricted to be equal to or below the maximum permissible
amount of code fb, and therefore, an overflow occurs less
easily than with the structure shown in Fig. 45. In other
words, Fig. 45 shows a state where the occupancy of the
buffer is highest.

{0331]

A VBV for performing variable-rate playback of
thumbnails will be described in connection with the playback
side. In variable rate playback, arbitrary thumbnails
{pictures) are played back in arbitrary order. Therefore,
if the amount of data of each thumbnail changes, playback of
thumbnails with a large amount of data may be requested
sequentially. 1In this case, the occupancy of the VBV buffer
may‘decrease to such a level that the VBV buffer becomes -

empty, thus causing an underflow. Consequently, the



the |I picture obtained through dequantization, that
is, DCT coefficients and a quantization scale. [0340]
Fig. 48 is a block diagramdepicting the structure of
the frequency-characteristic conversion section 452. A
hori zontal filter 491 renobves or attenuates
hi gh-frequency conponents for DCT coefficients
arranged in the horizontal direction fromanong the
DCT coefficients. [0341]] As shown in Fig. 49, DCT
coefficients are arranged thMd -di nensionally, where
the order in the horizontal direction (n) is Oto 7
and the order in the vertical direction (m is 0 to
PlayiRCk cdefthumbent &swiehaié gherusdmde ks sblathef thumbnails
hori zontal direction (n) correspond to higher
N9t fueityrched1 gs tonaponered nf thiee useage. DCT
[@$$ ficients with higher orders in the vertica
' tion (m correspond to higher frequency

t f t [ .. 10342 Fi g. 50 i di
GopPit TROE 5 69 SRR ABERGh R rf L oFEHaiGra SOREAI Eo
4 . far oy eal
e 565 FERRa et B0t B Fos e

oxeipmnlGToeoeh | vheNir At RideisgReE LErSe sl 4 Ned®in
hori zontal direction as 0 or decreases their val ues

ldyadedwbi chehiert tamsiferi fsuretd plakied) bsBRW i whaticder50
to renove or attenuate high-frequency conponents for
onded s DEFUE oBTEVER BHI% an underflow. Consequently, it is

ensured that display of thumbnails is switched as instructed
by the user.
{0333)

Fig. 46 is a block diagram depicting another structuré
of one embodiment of a recording and prlayback apparatus,
according to the present invention, for reading out an MPEG2
system stream from the disk 45 on which the MPEG2 system
stream is recorded and generating thumbnails, as a stream of
I pictures, corresponding to the MPEG2 system stream to
record it on the disk 45. The same components as those
shown in Fig. 40 are denoted by the same symbols, and thus a
description thereof will be omitted.

[0334]

Under the control of the microcomputer 31, an I-picture
selection and decoding section 451 selects an I {intra)
picture from among the MPEG2 wvideo elementary stream

separated by the demultiplexer 202 and decodes the selected



arranged in the horizontal direction from anong the
DCT coefficients. [0343] For the DCT coefficients
arranged in the horizontal direction, the horizontal
filter 491 supplies DCT coefficients whose

hi gh-frequency conponents have been renoved or
attenuated to the vertical filter 492. [0344] | The
vertical filter 492 renove or attenuates high-
frequency conponents for DCIT coefficients arranged in
the wvertical direction F?&ﬁ@aﬁbng t he DCT
coefficients supplied fromthe horizontal filter 491
and outputs them For exanple, the vertical filter

I fyriaeies tocPCEoepefEiehentsv t IThehifghértoreessl ey idm and

dthe.verticaL direction, supplied from- 119 the
HOIT TG CEC PPt &v L 49RP Hie D the decpdad cbCE Hujef Nialicas s

shown in Fi 50

_transfer function V(m :
e e R e i PP G bty ST GRS f or
(¢33 )DCT  coefficients arranged in the vertica
direction fromanong the DCT coefficients. [0345]

Mor enapectié cadibo 1DGE ¢aef fi 6l N, cul at ed
as d(n, mxH(n) xV(r% are out pu%kfg%rﬁwpﬁépfg{%qggﬁcy-

frelmeacyerhatact @omtars iconveest bans4524 M ase Honwe#ke the
is shown in Fig. 48, where d(n,nm nmeans DCT
fregepnryi ehtsadimustico ofheher dquedey - TiTr@etfdiicibng s.

Fo%ogyiglruls).il.g,n Elegnttia%{]ondés%he DCT coefficients, th

’ e frequency-
characteristic conversion section 452 converts the frequency
characteristic of the DCT coefficients by removing or
attenuating components corresponding to high frequencies of
the image.
[0336]

The frequency-characteristic conversion section 452
supplies the DCT coefficients.whose frequency characteristic
has been converted to an I-picture encéding section 453. An
I-plcture encoding section 453 compresses and encodes as an
T picture the DCT coefficients with converted frequency
characteristic supplied from the frequency-characteristic
conversion section 452. The I-picture encoding section 453
.supplies thumbnail data obtained by compressing and encoding
the DCT coefficients as an I picture to a file-format
conversion section 305.

[0337]

Fig. 47 is a block diagram depicting the structure of



Because DCT coefficients are values in the frequency
domain, filtering processing can be perforned by
mul ti plying the above-described transfer functions.
[0346] In other words, restrictions in the frequency
domain of the inage can be applied to a bl ock
conposed of eight pixels in the vertical direction
and eight pixels in the horizontal direction by
mul tiplying 8x8 DCT coefﬂjqﬂe ts by the above-
descri bed transfer function:¥£n) and transfer function
V(m. [0347] The quantization scale output fromthe
| -picture selection and decodi ng section 451 passes
Lo bRIFTHE Seleghéne yarhderadimas sectionvbdi onh buffer
ction 452 .as-is and is input to the |-picture
42@8%3%ﬁ§3§&&?i8ﬁ°£%§.tﬁ%quéiﬁﬂl¥ﬂ9qa §atslipsageordance
j HIMARRLC L st r.uct.ur.e of | - pi,cture
wfﬁiggging segtﬁgggﬁégﬁéV\%§%1QWas f@by&%§25ﬁgde° elementary

s R8I, MRS 13 caUaRbHL 2L | d the -_ .
quantizatlone scal e supgﬁ?%g}%#ﬁﬁ% t ezﬁ?pic ur% picture
dese rrdinadid cande theowl eCT | At e 158610 Mhddhe e QMg £ N8 e

frequency-characteristic conversion section 452 and
PyHergfogansbl teblnpy edvediavingbiabbeddata Si H®bidanae

b f%g; 504 and supplies the quantization value to a
Wl&tu?a zHFFBA SeeinyiisGtomest iax shpl buffée £bntirolan I

. Lon 501 determ.nes a quantization val ue based on
pigElre by Obt SEBHs FEF LR RENAPI that Bt gFeFadinthe

ty%%f&%rtﬁg4picture header.
[0338]

A selector 473 supplies data of the picture stored in
the buffer 471 to a variable-length code decoder 474 or
controls the supply of the data of picture stored in the
buffer 471 to the variable-length code decoder 474 based on
a signal indicating whether the picture is an I picture
supplied from the I-picture determination section 472. More
specifically, if a signal indicating that the picture is an
I picture is supplied frdm the I-picture determination
section 472, the selector 473 supplies data of the picture,
which is an I picture stored in the buffer 471, to the
variable-length code decoder 474. If a signal indicating
that the picture is not én I picture is supplied from the I~
picture determination section 472, the selector 473 controls
the supply of data of the picture, which is a B picture or a

P picture stored in the buffer 471, to the variable-length



such that the data anmount of thunbnail data conpressed
and encoded as an | picture does not exceed the
predeterm ned wupper limt. [0349] The quantization
section 502 quantizes DCT coefficients by dividing

the DCT coefficients supplied fromthe
frequency-characteristic conversion section 452 by the

quanti zati on val ue supplied fromthe control section

501 and supplies the qquti%pd DCT coefficients to a

vari abl e-1ength encodi ng section 503. Since

hi gh-frequency conponents of the DCT coefficients

input to the |-picture encoding section 453 have been
T dt’'denuat ed, the DCT coefficients are small

cq
[:ﬁ%#ﬁs conpared with DCT coefficients before they are
ct to frequency characteristic conversion. - 121

The 0 : rger_.nunber af C ficients with a
i o A St R r I RO S
tdizat,an et t toruncation order
e A nikd 30, RREEh Oflas Hen NG HICOML AL AL Ahgen

envadialy enkeagt Bugproeh G- 3EAHORuIPB rI8Ner Bl QSugh the
t hunbnai | data conpressed and encoded as an | picture

segectenc ddBngandesup@nitd sz etheDdh taookf thé edEoddit @ picture
vari abl e-1ength code and supplies the generated
to RufsAdpNtdaehliepngrasised 474nd Eheodeduast mhtliop ckatéon
4750 gL.he bﬁffer 504. [035%] The buffer 504 tenporarily
tg?@élafl éz?ﬁu%aﬁla}tadé’t qthe I picture by multiplying a

dequantization coefficient equal to a predetermined value
for each coefficient included in the data of the decoded I
picture. The dequantization section 475 outputs the data of
the I picture obtained through dequantization, that is, DCT
coefficients and a quantization scale.

[0340]

Fig. 48 is a block diagram depicting the structure of
the frequency-characteristic conversion section 452. A
horizontal filter 491 removes or attenuates high-frequency
components for DCT coefficients arranged in the horizontal
direction from among the DCT coefficients.

[0341)

As shown in Fig. 49, DCT coefficients are arranged two
dimensionally, where the order in the horizontal direction
(n) is O to 7 and the order in the vertical direction (m) is
0 to 7. DCT coefficients with higher orders in the

horizontal direction (n) correspond to higher frequency



conpressed and encoded as an | picture. The buffer 504
outputs the stored thunbnail data conpressed and
encoded as an | picture. [0352] Since high-frequency
conponents of the DCT coefficients input to the
| -pi cture encodi ng section 453 have been renoved or
attenuated, the I-picture encodi ng section 453 can
out put thunbnail data with a smaller anount of data.
[0353] Fig. 52 is a flowhart illustrating another
process of generating tHhudBfail data. In step 5361,
the I -picture selection and decodi ng section 451
extracts (selects) an | picture fromeach GOP of
CorrATRRtisrede that amaghi cPdB @re £ £INREGR spvogh awl glgeam
read out by the drive 44 fromthe disk - 122 45, In
o4& §36xher Fertipnktdirreadloact(min cante sponditng higher
t&;cti%p 451 decodes %h extracted | picture to DCT
CoBI Il EAMPEONPBBEATE Thf Sf89e3363, the
rd¥pequency-characteristic conversion section 452
renoves hi gh-order conponents of the decoded DCT

coefrfCi SMtss (0 GRARYER déﬁfc{{z?%;beg%fé%g%fﬁéi;g{i% (n)

of the DCT coeff|C|ents. I n st ure
ofentbedhngizsrtdl ofi 1453 AGNPRASEStARMs £AC0dRS-tlike PGl of

coefficients whose frequency characteristic has been
a gemiéreddfaktamn 492 pi Four exahpl sl ephSIGSriddital filter
file-format conversion section
491 sets DCT coefficients with higher orders {n) in the
horizontal direction as 0 or decreases their values based on
the transfer function H(n) shown in Fig. 50 to remove or
attenuate high-frequency components for the DCT coefficients
arranged in the horizontal direction from among the DCT
coefficients.
[0343]

For the DCT coefficients arranged in the horizontal
direction, the horizontal filter 491 supplies DCT
coefficients whose high-frequency components have been
removed or attenuated to the vertical filter 492.

[0344] /

The vertical filter 492 remove or attenuates high-
frequency components for DCT coefficients arranged in the
vertical direction from among the DCT coefficients supplied
from the horizontal filter 491 and outputs them. For

example, the vertical filter 492 sets DCT coefficients with

higher orders (m) in the vertical direction, supplied from



305 adjusts the file format of the thunbnail data
conpressed and encoded as an | picture, and the flow
returns to step S361, where the above-descri bed
processing is repeated. [0355] Fig. 53 is a flowhart
illustrating the process of controlling the anmunt of
code by the control section 501 for each | picture.
In step S381, the control section 501 assigns the
anmount of code to the picture. For exanple, in step
S381, the control secti on 59¢ assi gns the anmount of
code to the picture taking into consideration the
upper limt of the amount of code for the picture and
the herddensedi fddtanr49h rag Heont kacrehees atigetr wadlne s
bof he ggount of code for the picture. More
ofy &Jel Frapiferepunczien Vi(we ebavroinsBiyi o 501
' to.the picture the - 123 anmount of code of a
r{IEiVe CBoP SRR hS bt STURG Rh EORRPPALS f F9m tthfe DCT
Lt ode 0356]. This is
e s pare b i s VeeRRERL HLEEPHRR TRon agn

tHeoDCTOBbEREOUSePLayback of thunbnails, as descri bed
above, because the anmpunt of thunbnail data conpressed

[0348] encoded as an | picture may results in exceeding
the setting in step 5321. [0357] In step 5382, the
corfel? seaifira80y,dBCer avatsidtmnt S idian, quantizal doad

vglue Pas d on the anpunt of code
as d(n,m)xH{n)xV(m) are output from the frequency-

characteristic conversion section 452 whose structure is
shown in Fig. 48, where d(n,m) means DCT coefficients input
to the frequency-characteristic conversion section 452.
Because DCT coefficients are values in the frequency domain,
filtering processing can be performed by multiplying the
above-described transfer functions.

[0346]

In other words, restrictions in the frequency domain of
the image can be applied to a block composed of eight pixels
in the vertical direction and eight pixels in the horizontal
direction by multiplying 8x8 DCT coefficients by the above-
described transfer function H(n) and transfer function V(m).
[0347]

The quantization scale output from the I-picture
selection and decoding section 451 passes through the
frequency~characteristic conversion section 452 as-is and is

input to the I-picture encoding section 453.



assigned to the picture and assigns the anmount of code
to macrobl ocks, and then the processing ends. [0358]
Next, a recording and pl ayback apparatus for reading
an MPER system stream fromthe di sk 45 recording the
MPE&R system stream reading thunbnail data fromthe
di sk 45 on which thunbnail data generated
corresponding to the MPE&R systen1strean1is recorded,
‘and pl ayi ng back thunbnail dﬂﬂ be described. [0359]
Fig. 54 is a block diagramdepicting another structure
of one enbodi nent of a playback block in a recording

[329 pl ayback apparatus, according to the present
%htion for pl ayi ng back and di spl ayi ng thunbnails
bas - 4 thynbnail data 81 conpressed and
enc%géh R gcglé%%%% §Q¥am:ﬁ@pJPEEPEeEhﬁl%ﬁEFCtHﬁ? of

h Fi d t
B e Bt oBanb08E: POl b " 2P EPa b Erbs Boroo L
dett ddmibR 0 @Jﬁﬂtl&@@@@ﬂ vaLiqgerbatsté% eanifa!l Sec{keatlon

m croconputer 31, a | e- format conver3|o
s&Ple reamgd iedt firhe thk”dﬂﬁﬂdtdi@t%el%&tﬂBhCQn&a@hé“ﬁ@&odlng
read out by the drive 44 fromthe disk 45 into the
SQﬁH%Q9‘4§énﬁh§0ﬂQh bherEredvenicy-ehbennbbroftideconversion
3& data 8l is a PLF format, a file format
*5% é t BRYf Fath ¥R [of TomprasPed townmaila dsttat i c

sﬂd?@ﬁelﬂa%kgg%fer 504 and supplies the quantization value
to a quantization section 502. For example, the control
section 501 determines a quantization value based on the
amount of compressed thumbnail data stored in the buffer 504
such that the data amount of thumbnail data compressed and
-encoded as an I picture does not exceed the predetermined
upper limit.

[0349]

The quantization section 502 quantizes DCT coefficients
by dividing the DCT coefficients supplied from the
frequency-characteristic conversion section 452 by the
quantization value supplied from the control section 501 and
supplies the quantized DCT coefficients to a variable-length
encoding section 503. Since high-frequency components of
the DCT coefficients input to the I-picture encoding section
453 have been removed or attenuated, the DCT cocefficients
are small values compared with DCT coefficients before they

are subject to frequency characteristic conversion.



format, a location-related data file format referred
from the track managenent file 131, or a file fornat
referred to fromthe |ocation-related data file 141
[0361] The file-format conversion section 521
converts the file format of the read-out thunbnail
data 81 and supplies the thunbnail data 81 with
converted file format to a JPEG decodi ng section 522.
For exanpl e, the fiIe-forw%F conversion section 521
converts the file format of*4*hé thunbnail data 81 by
extracting the thunbnail data 81 conpressed and
encoded in accordance with the JPEG technique from
There i Hifrb failpr@sranBaben of FIIT fanefdticiant sl el toramtalue

O#ﬁiernigéto fromthe file 101 in PLF format, a static
& SradREgESrgPARE1Zat ior AV diner elantidzdhten feetion

rmpt, refe to fromthe track nagenent file
504 Rl REECEERACAERon | Srdd 0 Madiel BRgn Tt e rdingly.
(dzyAation-rel ated data file 141. [0362] Under the

control of the mcroconputer 31, the JPEG decoding
secThenvéﬁfaMﬁ;tﬁh%nEBHTﬁﬁ%éc@?ér? Fh JfeompLessed

and encoded in accordance with the JPEG t echni que,
thympplaiiéddbtanceter éssed fardmnocdsdessi an 5estdanSdl;
and stores in the buffer nmenory 35 the thunbnail data
engpding hhepgsenbived g costiifiiciedt s hinughvascidierdength
cogg?gg u?££% igg {ﬁg*@gﬂ;ﬂg@e%'%gﬁgﬂﬁgf Iéﬁé;“%éﬁgiessed
and encoded as ad T picture to the buffer 504.
[0351]

The buffer 504 temporarily stores the thumbnail data
compressed and encoded as an I picture. The buffer 504
outputs the stored thumbnail data compressed and encoded as
an I picture. |
[0352]

Since high-frequency components of the DCT coefficients
input to the I-picture encoding section 453 have been
removed or attenuated, the I-picture encoding section 453
can output thumbnail data with a smaller amount of data.
[0353]

Fig. 52 is a flowchart illustrating another process of
generating thumbnail data. In step18361, the I-picture
selection and decoding section 451 extracts {selects) an I

picture from each GOP of moving image data, which is an

.MPEGZ program stream, read out by the drive 44 from the disk



t he JPEG decodi ng section 522. A variabl e-length code
decoder 541 decodes the thunbnail data 81 subjected to

vari abl e-1 ength encodi ng, supplied fromthe

file-format conversion section 521, and supplies the

decoded thunbnail data 81 to a dequantization section

542. The dequanti zation section 542 dequantizes the

t hunbnai |l data 81 by nultiplying a dequantization

coefficient equal to a predeterm ned value for each

coefficient included in th ecoded t hunbnai | data

81. The dequanti zation section 542 supplies the

%hunbnall data 81 obtai ned through dequanti zati on,
hat'} SteBCF362oethe clepiatune woicctiensan®ecoding

rocess%ﬁg section 543. [0364] The inverse-DCT
% % dggeg?ﬁnt]%ﬂsﬂg@?é?feﬁ d PisEBRPr B sBET | mage

Saf 2 -159+6al | ed baseband image data, by 126 applying
clnvefgé%E%T conversion to the DCT coefficients

[e3pl i ed formthe dequantization section 542 and
outputs the baseband imge data. [0365] Fig. 56 is a

bl otk sitagrssve3jepinet |f&§qﬁ€ﬁ&§‘e&h§f£é’@;1ﬂr&1c0fco§’i%r51on
enbodi nent of a playback block in a recording and

sqsitdpbadR2 apperatudigeeaddimgonpohbet presetie decoded DCT
i nvention, for playing back and di spl ayi ng thunbnails
coedLd@iBRtE Heo Tqurbai lthad frag@encynphassete ainat ieneddetie

D GBE TR aR T T iyl SOPaog olohbE ch by LHE SBaing

sé%%ggﬁ|§53aggﬁﬁgggﬁé% %%%F%E%%ng %ngSbT coefficients
whose frequency characteristic has been converted as an I
picture. 1In step 5365, the file~format conversion section
305 adjusts the file format of the thumbnail daﬁa compressed
and encoded as an I picture, and the flow returns to step
5361, where the above-described processing is repeated.
[0355]

Fig. 53 is a flowchart illustrating the process of
controlling the amount of code by the control section 501
for each I picture. 1In step $381, the control section 501
assigns the amount of code to the picture. For example, in
step S381, the control section 501 assigns the amount of
code to the picture taking into ¢onsideration the upper
limit of the amount of code for the picture and a
predetermined margin rather than the target value of the
amount of code for the picture. More specifically, in step

5381, the control section 501 assigns to the picture the



will be omtted. [0366] Under the. control of the

m croconputer 31, a file- format conversion section
561 reads out the thunbnail data 81 which has been
read out by the drive 44 fromthe disk 45 into the
buffer nenory 43, where the file format of the
thunbnail data 81 is a PLF format, a file format
referred to fromthe file 101 in PLF format, a static
i mge package format, a | tion-related data file
format referred from the tirack managenent file 131

or afile format referred to fromthe

| ocation-rel ated data file 141. [0367 The

a9y Jf ﬁ&PGCBEV%rE%Ihe hiaigeb by svhteresinehd mMaggin

t of the Liea t_.t hunbnai | data 81 and supplies
fg&aﬁl RESEhdABhaj };‘ deis B RTcGRGErted fil e

[3yamt to an |- plcture decodi ng section 562. For
exanple, the file-format conversion section 561

CONYRE§Sié hordd 1t® ferahteE the ré£%¥ﬁ%¥adnéﬁaé%g§}b98 in

extracting the thunbnail data 8 ressed
VESh dodedons iausts eala yadk pafctuﬁmsnéipg) the gddupitpeai |
data 81 in a PLF fornmat, a file format referred to
aborigm PREARFE ethe EnaquIRL P Ghmabpaal stata ccdnmgessed and
format, a location-related data file format
enFQF@%r@ﬁ B ¥ RAAT UG Meya ER SHhRA gbResHCdddingl The @etiing
Skgpf ?ggt referred to fromthe |ocation-rel ated
PaSral T e 141, [ 0368]

[0357]

In step S382, the control section 501 determines the
final quantization value based on the amount of code
assigned to the picture énd assigns the amount of code to
macroblocks, and then the Processing ends.

[0358]

Next, a recording and playback apparatus for reading an
MPEGZ2 system stream from the disk 45 recording the MPEG2
system stream, reading thumbnail data from the disk 45 on
which thumbnail data generated corresponding to the MPEGZ
system stream is recorded, and playing back thumbnails will
be described.

[0359]

Fig. 54 is a block diagram depicting another structure
of one embodiment of a playback block in a recording and
playback apparatus, according to the present invention, for

playing back and displaying thumbnails based on the



Under the control of the mcroconmputer 31, the I-

pi cture decodi ng section 562 decodes the thunbnai

data 81 conpressed and encoded as a stream of |

pictures, supplied fromthe file-formt conversion

section 561, and stores in the buffer nenory 35 the

thunbnail data 81, as a baseband i nage, obtained

t hrough decoding. [0369] Fig. 57 is a block diagram

depicting the structure of %he | - pi cture decoding

section 562. A variable-le h code decoder 581

decodes data of the | picture, which has been

subj ected to variabl e-1ength encoding and is supplied

thumnaitlhdata 811 6@%{?\%@@@%@@1 smessd on 56¢ordante with

e. data of the decoded |I picture to a

suppljes th _
t}b%qﬁgaérﬁe iSRS ect Ton Sa8 coppondadsansi thesonshown in
ct4 8 nijzes the data.of - 12 he |
F%f'ctéu(fg%y%ﬁu%?fggl %/iln % HEfuARETRAS oA oEé”f‘? & ent
de3lL 192 tPES ] valye for each coefficient
inclgaédn in t%gfggggpggafﬁgHﬁgggded | picture. The
[aplant i zati on  section 582 supplies the data of the |

pi cture obtained through dequantization, that is, DCT
coeVhierephs, cargrad oifnvke sei EIc@PORISIIY €€t ien

583. [0370] The inverse-DCT processing section 583
fogamér sreverghenniresisud Si2tageadsat ant sbhe at hedbrizdde band
Bf ge data,.b gggLying i nverse- DCT conversion to the

EhePRPCPERD Sl Gt B FBEPERBS AkkuERER 7dta sk 45
in%%CEh%”bﬁ%?e%ﬂ%a&%kpﬂ%§ %ﬂgre the file format of the
thumbnail data 81 isra PLF format, a file format referred to
from the file 101 in PLF format, a static image package
format, a location-related data file format referred from
the track management file 131, or a file format referred to
from the location-related data file 141.

{0361]

The file-format conversion section 521 converts the
file format of the read-out thumbnail data 81 and supplies
the thumbnail data 81 with converted file format to a JPEG
decoding section 522. For example, the file-format
conversion section 521 converts the file format of the
thumbnail'data 81 by extracting the thumbnail data 81
compressed and encoded in accordance with the JPEG technique

from the thumbnail data 81 in a PLF format, a file format

‘referred to from the file 101 in PLF format, a static image

package format, a location-related data file format referred



baseband i mage data. [0371] |If the thunbnail data 81
is subjected to frequency characteristic conversion
such that, for exanple, high- frequency conmponents of
the imge are renoved and is conpressed and encoded
as a streamof | pictures, pixels of thunbnails may
be thinned out for display. [0372] Fig. 58 is a block
di agram depi cting still another structure of one
enbodi nent of a playback block in a recording and
pl ayback apparatus, accordit¥y to the present
i nvention, for playing back and displaying thunbnails
based on the thunbnail data 81 conpressed and encoded
tasfrpmsttheatragk hapagemees. £illke 1SANece0gPONENt So@Gt
those shown in Fig. - 129 56 are denoted by the sane
relAiicSs toakgorhtbe al elestidrptiedatethdataf filé | 1456,
[ ']ted. [0373] A pixel-thinning section 591 thins
out™-“pi xel s at predeterm ned positions from anong

[ f t [ data 81, b band _i
ot 2320 o PP B 16, BUGF SCoNatet i sl G862
de¥bdishosesibe dihadedala Ghatfinse) Rlxels have
ebuf er nenory JS . For

been thinned out in the

comparpbed &he ghasded MRS reaatboR: BY 1 apsid @S HhIGue,
pi xel s of the thunbnail data 81 into sets of four

supiptékd frompdsedidfe-tfvompitx ebavensihe serditals21, and
direction and two

stores in the buffer memory 35 the thumbnail data 81, as a

‘baseband image, obtained through decoding.

[0363]

Fig. 55 is a block diagram depicting the structure of
 the JPEG decoding section 522. A variable—length code
decoder 541 decodes the thumbnail data 81 subjected to
variable—length encoding, supplied from the file-format
conversion section 521, and supplies the decoded thumbnail
data 81 to a dequantization section 542. The dequantization
section 542 dequantizes the thumbnail data 81 by multiplying
a dequantization coefficient equal to a predetermined value
' for each coefficient included in the decoded thumbnail data
81l. The deguantization section 542 supplies the thumbnail
data 81 obtained through dequantization, that is, DCT
coefficients, to an inverse-DCT processing section 543,
[0364]

The inverse-DCT processing section 543 generates

uncompressed image data, so-called baseband image data, by



pi xel s in the horizontal direction and renoves three
pi xel s from each set of four pixels to thin out
pi xels fromthe thunbnail data 81. [0374] |If the
thunbnail data 81 is subjected to frequency
characteristic conversion such that high-frequency
conponents of the inage are renoved and i s conpressed
and encoded as a streamof | pictures, the inmge size
Is not reduced. Thus, thgjﬁﬁgqj-thinning section 591
can perform thinning to reduce the i mage size. [0375]
If there is no problemof aliasing in the thunbnai
dat a. 81 whose frequency characteristic has been
a 9 éﬂwegﬁ@ﬁDFﬂaFOWWWIedf&eﬁé‘ge O6Fpenefifsciéntshe

[ e are renpve - 130 the pixel-thinning section
s cea“ﬁ fgz‘. E@et ﬁ?ﬂu%‘flﬁ%cr%.seqtrlmhéﬁé #Rd L MBI fFhe

b erdasin pi xel -thinning section 591 should
pf%ferablygﬁeggﬁ?ct the band of inmage data through a

[0pswpass filter before thinning out pixels. [0376] If
a picture according to a noving inmage i s generated as
des€igbebls abowe bliduk piiehuten A6E0FE1mY drbdHe BV RYure
i mage can be recorded on a data recording nmedi um

ofrgreherhefénent ohe pilatyieek dlexkr ant edrécardng ririd

in ich a noving image i s encoded where the unit is
paﬁgﬁﬁggeBPP%¥3%P§xnﬁﬁQ9ﬁdﬂﬂﬂﬂ@9rtbﬁ presemesintdg immuior
pf%&ih@fgggﬁtéﬁgldisplaying thumbnails based on the
thumbnail data 81 compressed and encoded as a stream of I
pictures. The same components as those shown in Fig. 20 are
denoted by the same symbols, and thus a description thereof
will.be omitted.
[0366]

Under the control of the microcomputer 31, a file-
format conversion section 561 reads out the thumbnail data
81 which has been read out by the drive 44 from the disk 45
into the buffer memory 43, where the file format of the
thumbnail data 81 is a PLF format, a file format referred to
" from the file 101 in PLF format, a static image package
format, a location-related data file format referred from
‘the track management file 131,“or a file format referred to
from the location-related data file 141.

[0367]
The file-format conversion section 561 converts the

file format of the read-out thumbnail data 81 and supplies



of the extracted picture is reduced; the picture whose
anount of information has been reduced is encoded by a
predet erm ned encodi ng schene; the encoded picture is
associated with the unit from which the picture has

been extracted; and recording of the picture
associated with the wunit onto a data recordi ng nmedi um
on which the noving image is to be recorded is
controlled, then the picturf.?5500|ated with the unit
can be quickly played back m%en the noving inmage is
to be played back. As a result, the user can view the
cont.ent at. a desired point in time for pl ayback of the

HoviNg R e dte3 7 With sefveriad fifle rf@rf:aaa:t tmean I-
d dat di i.e.

p% urggé%%%Téﬁ% %F&5§ﬁ§6%ovgﬁgs é%ggplq ﬁﬁé@ fiderExgnat

. c&&k}eréﬂﬁn Rited o @%EOEQhQQr#Q he V' r}%r@(iﬁr gﬁ%mbz

pl ayed back. Furt her nor e rea
tHhﬁhhaﬁﬂCQﬁﬁbﬂ@l”B?'HQ%E&@EH %gluﬂﬁgsaagf

the picture is control ere n t e pictureis
camiesstesd arfd emcadeadi asl di] st e W!'c@gréga%rh She
encoded, the unit including a constant nunber of
ésdaﬁﬁeBAnéun@ BEF formartati ¢hlef foheapi sdéfaredds to
fred é icture is encoded by a predeterm ned
H?ﬁb n§l @hé , IR nRLp ked /i & s&esdci hmede wadkagsch

i, S RO AR R Rt LU e
tHe”@gﬁcktﬂgnESéﬂeRHtff&énfgi,Id% de%oge format referred to
from the location-related data file 141.

[0368]

Under the contrcl of the microcomputer 31, the I~
picture decoding section 562 decodes the thumbnail data 81
compressed and encoded as a stream of I pictures, supplied
from the file-format conversion section 561, and stores in
the buffer memory 35 the thumbnail data 81, as a baseband
image, obtained through decoding,

[0369]

Fig. 57 is a block diagram depicting the struéture cof
the I-picture decoding section 562. A variable-length code
decoder 581 decodes data of the T picture, which has been
subjected to variable-length encoding and is supplied from
the file-format conversion section 561, and supplies the
data of the decoded I picture to a dequantization section

582. The dequantization section 582 dequantizes the data of



di splay of the decoded picture is controlled, then the
pi cture associated with the unit can be played back
qui ckly. As a result, the user can view the content

at a desired point in tine for playback of the noving
I mage. [0378] A technique for conpressing and
encoding thunbnails is not |limted to the JPEG

techni que or encoding as | pictures. Encoding schenes
that can control the data ﬁ@?unt of each thunbnail
such as the JPEG2000 and the%hwtion JPEG are
acceptable. In addition, although the encodi ng schene
of a nmoving inmage is MPEQ in the above description,
the el dHIMngg Pysahéhbpbying rvdaypantagetionnoset it teed
to MPER. Qther encoding schenes including MPE4 and
CQBEGHafe PALSE e 5RERRE abR kie -for3zach] 0R6FiThent included

; f ' i bed ab b

o R oD ERRGE Rty Hitotis o e aPeeeaioraidcs
b _ y Hiéidigre B drgesoiaes.

S chnra SPRLBGe ERE R B g ok EP ke ped

t Hriosigal H@duﬁh@ﬂt@ticﬁr@ﬁQf@tng.éTe%iC!f‘”bbgf?i@iMUtt%' an

“buil't in dedicated hardware ‘or into, for exarnple, a
inyexeeaPCPupposes piais avedt io@mPaer whi ch can carry out

various types of functions by installing various
fds of prograns. [0380] As shown in Fig. 3, Fig.
ZO’TI!.:ei. gj:nv?ésfseEiD T ggbcgisgin;r%ection 583 t
generates
uncompressed image data, so—called baseband image data, by
applying inverse-DCT conversion to the DCT coefficients
supplied form the dequantization section 582 and outputs the
baseband image data.
[0371]

If the thumbnail data 81 is subjected to frequency
characteristic conversion such that, for example, high-

- frequency components of the image are removed and is
compressed and encoded as a stream of I pictures, pixels of
thumbnails may be thinned out for display.

[0372]

Fig. 58 is a block diagram depicting still another
structure of one embodiment of a playback block in a
recording and playback apparatus, according to the present
_invention, for playing back and displaying thumbnails based

on the thumbnail data 81 compressed and encoded as a stream

of I pictures. The same components as those shown in Fig.



Fig. 54, Fig. 56, or Fig. 58, this recording nedium
containing the programmy be the disk 45 which is a
package nediumincluding a magnetic disk (including a
flexible disk), an optical disk (including CD ROM

(Conpact Disc-Read Only Menory) and DVD (Digital
Versatile Disc), a magneto-optical disk (including M
(Mni-Disc) TM, or a sem conductor nenory if such a

programis supplied separgtf% froma user's
conputer. The recording ned may be a ROM (not
shown) built into a mcroconputer or a hard disk (not

5gﬂr;own) in a _computer if the programon the recording
Aramiseotshpy dde preRnsyabped, oand Hewsoapdescription

1] The.programthat carries out the
t%%lgov%- cf‘éls{ﬁr ik%e(‘f%lggﬁ%nce of processing may be
(ospsplled in a conputer - 133 through an interface,
such as a router or a nodem as required and through

a War edxal -whigh I Qn . medj . such as a
| ocal 9alﬁiea net \/\D%Etf tﬁe :nt gﬁ%{et%fﬂlgrs O%ES%’JI}%ETL{LS a

- prsutedidnntimelr padt8son HYErdid3I8dng Pkl BECEEM t humbnail
i nvention, the steps of the program recorded on the

datecfrldi g hedebandraimagre mmtanotsuppliel] oved an I-picture
ti ne-sequenti al | %2i n order of described steps.
deERARGr F6FE1ont hb2 st sstirme shd Heolthowbdaih gatral 8 lwiarse

pi%%%%pggggngégnf{ﬁgﬂnégugu%h%%h%%é %gﬁfér memory 35. For
example, the pixel-thinning section 591 classifies the
pixels of the thumbnail déta 81 into sets of four pixels
composed of two pixels in the vertiéal direction and two
pixels in the horizontal direction and removes three pixels
from each set of four pixels to thin out pixels from the
thumbnail data 81.

[0374]

If the thumbnail data 81 is subjected to frequency
characteristic conversion such that high-frequency
components of the image are removed and is compressed and
encoded as a stream of I pictures, the image size is not
reduced. Thus, the pixel-thinning section 591 can perform
thinning to reduce the image size.

[0375]

If there is no problem of aliasing in the thumbnail

data 81 whose frequency characteristic has been converted

such that high-frequency components of the image are removed,



CLAIM5S 1. A recording apparatus conprising: extraction
means for extracting an image froma unit in which a
noving i mage i s encoded, the unit including a

constant nunber of inmages; reduction nmeans for
reduci ng the anount of information of the extracted

i mge; encodi ng neans for encodi ng the i mage whose
amount of information is reduced by a predeterm ned
encodi ng schenme; associ atifp means for associ ating
the encoded image with the unit fromwhich the inmage

is extracted by the extraction neans; and recording
t he i mage

5 for trolling recarding, of
PR SR S, RECEOR S A i R cBhe g e
If ofhd@cargdign ENGs e; erei.n _said.recording
contr ol negh%r%gﬁsgg¥£ &%%égﬁﬁﬁhgﬁ%?%FﬁsirhgbganQO
sediel atatssd Ir ehoudingraestamm v uedy tihat t‘thbﬁgﬁ oged; | fpge
and the associated unit are recorded on adj acent
dafreeddirefighhe datepaes ofditrg: medicwd tRinkheyrSeONSH NG s .

(ﬁgparatus according to claim1l, wherein the
L84/ &]ci ation neans is a track associated with a track

he nnviqgeina e and associ ates the encoded inage

\?\;tﬁ%t?}epl%th‘f By C F_:d&ﬁgi hg rBoeHRDdEtrIeaTdge geneaated
o gl 80 BUae! L S L0 Rley b TS G0
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Furthermore, if one picture is extracted from a unit in
which a moving image is encoded where the unit is composed
of a constant number of pictures; the amount of information
of the extracted pictu;e is reduced; the picture whose
- amount of information has been reduced is encoded by a
predetermined encoding scheme; the encoded picture is
- associated with the unit from which the picture has been
extracted; and recording of the picture associated with the
unit onto a data recording medium on which the moving image
is to bé recorded is controlled, then the picture associated
‘with the unit can be quickly played back when the moving
image is to bhe played back. As a result, the user can view
the content at a desired point in time for playback of the
moving image.

[0377]

In addition, if the picture recorded on a data

recording medium, i.e., the picture according to the moving



- 134a wunit by associating a range of tinme for

pl ayback of the unit of the noving image with the
encoded image. 135 4. The recordi ng apparat us

according to claim1, wherein the recording contro
means: controls recording of the noving image onto the
data recording nedium such that the noving inmage in a
predeterm ned tinme for playback is recorded in a first
contiguous area of the dat ecordi ng nedi um and
control s recording of the ﬁh%bé‘onto t he data

recording nmediumsuch that the inage is recorded in a
.second, contiguous area of the data recordi ng nedi um
1BRETY the ZERSuRLL, ofhgapicbire ecwmcddgd tbnbe morciegls
i, 0 edet rniqu threshold if the recording of the

ovT ngt %fg@’ PrreGnBafkr st Fulharmsey ha faaeadies or dbhefure

[ ' . he. recor di ng appar atus accordi ng

o o e, BB R L e BBk R ds g
thdTBGE diy- 2 1GO ' a odibng.schene for

static iﬁgég.ggﬁg%é%9§%bg%gF%g35%%%rgﬁﬁguggcﬁ?d?gtf?QFed

frdmaiamibi twher ehbch t fige &Mgquﬂz%n%segﬁegééd} hend TRge

by a conpression and encoding schene for a noving
ingiygd ngughcphatavecogibayr icf piessirbke ORé Yambint tde

. image. 7. The recordi ng apparatus according to claim
13E°“Wﬁ§ﬁ@?n°ff¥kﬁrE%EkﬂIQnﬁsn;mdypEéQUtbe phetawunt  of

e R B 8" 2 ad fEmd B0 e dif Schdnd. " et i e s
associated with each unit, and the reading is based on an
instruction from a user and a relationship with the unit of
the moving image; the read-out picture is decoded; and
display of the decoded picture is controlled, then the
picture associated with the unit can be played back quickly.
As a result, the user can view the content at a desired
point in time for playback of the moving image,

[0378]

A technique for compressing and encoding thumbnails is
not limited to the JPEG technique or encoding as I pictures.
Encoding schemes that can control the data amount of each
thumbnail, such as the JPEG2000 and the motion JPEG, are
acceptable. 1In addition, although the encoding scheme of a
moving image is MPEG2 in the above description, the encoding
scheme of a moving image is not limited to MPEG2. Other

encoding schemes including MPEG4 and MPEG7 are also

acceptable.



8. The recordi ng apparatus according to claim1,
wherein the reduction neans reduces the anount of
informati on of the image by renoving a high-frequency
conmponent of the inmage. 136 - 9. A recording nethod
conprising: an extraction step of extracting an inage
froma unit in which a noving i mage i s encoded, the
unit including a constant nunber of inages; a

reduction step of reducing p%%_gnnunt of information
of the extracted image; an B odi ng step of encoding
the i mage whose anobunt of information is reduced by a

@éﬁ%ﬁternined encodi ng scheme; an association step of
[ iating the encoded image with the unit from which

the extr?cted in the extraction step; and a

mage is .

recgrgigﬁqggﬂ??o? HERF G W GeSRgdr 88DV FR &7© t he
1 ThyTY I§§§pg§y%?1 t %ﬁ ni, t on&ﬁgggﬂata recording

nl'ge?éi&ﬁem for re oPgltngn gl%rD%W%@e' ge, S\Rhg?ngﬁag%.l d =
tHe GirdicRg OQOEE‘B@ES§1&P :ﬁsog:[cf Qs Jéﬁﬁ‘qregl Qﬁt ﬁi%ﬁ oftware,

i mge onto the data recordi ng nedi umsuch that the
a gropteth icoage iandihgeras stRAe YR tnat 81188 oFded Oon

adj acent areas of the data recording nedium 10. A
recereridion redd diuimnte or | argnpan tero dtaMECc AHS Hagi @at @D Matdekre

tq perfaormrecordi ng processing conprising: an
Orox{itRet £6K SEEPPLE, extganeHdigrartoragpet som A asmptution

Lch_a moving i e is encoded, the unit including a
wHMyh cah carrygou£¢¥%rlous types of functions by insé%lling
various types of programs.
[0380]
As shown in Fig. 3, Fig. 20, Fig. 35, Fig. 40, Fig. 46,

Fig. 54, Fig. 56, or Fig. 58, this recording medium
~containing the program may be the disk 45 which is a package
medium including a magnetic disk (including a flexible disk),
an optical disk (including CD-ROM (Compact Disc-Read Only
Memory) and DVD (Digital Versatile Disc), a magneto-optical
disk (including MD (Mini-Disc)™), or a semiconductor memory
if such a program is supplied separately from a user's
computer. The recording medium may be a ROM (not shown)
built into a microcomputer or a hard disk {not shown) in a
computer if the program on the recording medium is supplied
preinstalled on the computer.
[0381]

The program that carries out the above-described

sequence of processing may be installed in a computer



constant nunber of inmages; a reduction step of
reduci ng the anmount of information of the extracted
i mage; an encodi ng step of encoding the i mage whose
amount of information is reduced by a predeterm ned
encodi ng schenme; an association step of associating
the encoded 137 imge with the unit from which the
image is extracted in the extraction step; and a
recording control step of_c rolling recording of
the i mage associated with the unit onto a data
recording nediumfor recording the noving inmage;

' i d recordin ontrol step controls recording
t%?&%%%?rgigngce& 6%t hégﬁgt 35 3CBP Wi ¥y e @i BAFSHEh2S hat
rdbgi r&pcaded nd.the associated unit are

r%%?)rrded on é:gjﬁ ge%t ‘gja%%a.soﬁfw% TSt FOFBEBL R hyen
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recordi ng processing conprising: ‘an ex rac¥|on’s?ep
diofi et rstteilng tanbiroBgeasfomg a unit in which a noving

i mge is encoded, the unit Including a constant

er of inmmges; a reduction step of reducing the

amount _of information of the extracted image; an

encobi h3S SREPS Gt dRTSaItA§™ hEhe neier s & henpuoy raf

information. i s reduced by a predeterm ned encodi ng
r%ﬁ%%?ﬁg?oéaﬁhgs§%%?5.%Qﬁ1 B frays §5ciay | et thee followed
ti8RCRAEHhERIPIy in order of described steps. Furthermore,

the steps may be followed in parallel or independently from

-one another.



with the unit fromwhich the inage is extracted in the
extraction step; and a recording control step of
controlling recording of the inage associated with
the unit onto a data recording nedium for recording

t he noving i mage; wherein said recording control step
controls recording of the inage onto the data
recordi ng medi um such that the encoded image and the
associ ated unit are recordedqson adjacent areas of the
data recording nedium - 138 12. A playback apparatus
conprising: reading control neans for controlling
readi ng an i mage from a @datgsr ecordi ng nedi um
recording a noving i nage and the inmage, the inmage
bei ng extracted froma unit in which the noving inmage
Is encoded, the unit including a constant nunber of

i faged, TeRFHRFuAPPOTatiugf 6PRBEI MW the i mage being

reduced he i mage hei ng encoded by a predeterm ned
encoc ?tnfﬁci:&ﬂ%n%?aq}%gofngﬁ%rﬁlﬁﬁ ﬁgs 1%t ddOi & HYdch
wHALL . 5 ﬁdv%n%n§89$9 ﬂé“%ggoégg,t€H§q%§%€°&§éfﬁ&ﬂﬂ§ t, being
recorded on~ adjacent areas of the data recording
coesltamy nandet her rimagdeng bei ng based on an instruction

froma user and a relationship wth the unit of the
movitfgucivage ; nepdsodpngrerbarisiof the decoditng £t ef gmed iout

[ e; and display control means for controlling
oﬁﬁg%ff?tﬁﬁcFﬁ%Jﬂﬁé%éded i mge. 13. The pl ayback
app%&%&&ﬁu?%%%ggi9grté%d%h§£gwgé% fMy%ge&ﬂbse amount of
information is reduced by a predetermined encoding scheme;
association means for associating the encoded image
with the unit from which the image is extracted by the
extraction means; and
recording control means for controlling recording of
the image associated with the unit onto a data recordiﬁg
medium for recording the moving image;
wherein said recording control means controls
recording of the image onto the data recording medium such
that the encoded image and the associated unit are
recorded on adjacent areas of the data recording medium.

2. The recording apparatus according to claim 1, wherein
the association means is a track associated with a track of
the moving image and associates the encoded image with the
unit by arranging the encoded image in a track in a
predetermined file format.

3. The recording apparatus according to claim 1, wherein

the association means associates the encoded image with the




the reading control neans controls readi ng the inmage
from the data recording nmediumso as to read only the
image if the user directs a fast-forward operation or
a rem nd operation. 14. The pl ayback apparatus
according to claim 12, wherein the decoding neans
decodes the i nage encoded by a conpression and
encodi ng schenme for a static imge. 15. The pl ayback
apparatus according to claim 12, wherein the decoding
‘neans decodes the i nage eddéded by a conpression and
encodi ng schene for the noving i nage such that _
Lo il S BOLET T & BIRISy O EENE Heh RAGED= T, Ofa the unit
0P| @XPaEk: AR LNAMLLCAIRET S 0Gnb3a BudpAdi NG cont rol
step of controlling reading an rnage” froma data
recordi ng nedi umrecording a noving i mage and the
i mage, the imge being extracted froma unit in which
the nmoving i mage is encoded, the unit including a
constant nunber of inmages, the anmount of information
of the image being reduced, the inage bei ng encoded
by a predeterm ned encoding schene, the inage being
associated with each unit, the encoded imge and the
associ ated unit being recorded on adjacent areas of
the data recording nedium and the reading being
based on an instruction froma user and a rel ationship
with the unit; -a decoding step of decoding the read '
out inmage; and a display control step of controlling
di spl ay of the '




decoded image. 17. A recording nmediumstoring a
program causing a conputer to perform playback
processi ng conprising: a reading control step of
controlling reading an image from a data recording
medi um recordi ng a noving i mage and the inmage, the

i mge being extracted froma unit in which the noving
i mge is encoded, the unit including a constant

nunber of inmages, the amungsof information of the

i mage being reduced, the inmge being encoded by a

d h . .
DL TSR I SO, LRBE IR g

ﬁ&%SQété&dﬂigu&bhtfﬁﬂIM}ahQCOFded on adjacent areas of
the data recording nedium and the reading being
basetrrdmodn Fesindicti of fhreomoaing ermagrd cato ettat idanshi p
with the unit; a decoding step of decoding the read
LEGPTT R @eiHE sualyghag gbgprﬂ%‘g/l%ﬁfnﬁaﬁ §ep of
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ram causing a co 0 per

c@ﬁ@ﬁ@ﬁﬁisngrégr@flﬁiélgiata E@@&f&igzgcﬁﬁhﬁ&h step of
controlling reading an image from a data recording

nedicgmretoriargdangovi nghe tagee andio tthe HaBgeredor@ing
i mage belng extracted froma unit in which the noving
m??&ﬁﬂa%@§he kabicehe tiHeggniis ¥?Rﬂnﬂﬁdngnaac%ﬁEﬂQﬁn

_Conqp%kuo areag) hgaannunt i nfor.mati on of
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oprdggg:%ﬁnkﬂgcgncoded image exceeds a predetermined
threshold if the recording of the moving image in the first
area of the data recording medium is ended.

5. The recording apparatus according to claim 1, wherein
-the encoding means encodes the image by a compression and
encoding scheme for a static image.

6. The recording apparatus according to claim 1, wherein
the encoding means encodes the image by a compression and
encoding scheme for a moving image such that decoding is
possible only with the image.

7.  The recording apparatus according to claim 1, wherein
the reduction means reduces the amount of information of the
image by thinning out pixels of the image.

8. The recording apparatus according to claim 1, wherein
the reduction means reduces the amount of information of the

image by removing a high-frequency component of the image.




encodi ng schenme, the inmage being associated with each
unit, the encoded inmage and the associated unit being
recorded on adjacent areas of the data recording

medi um and the reading being based on an instruction
froma user and a relationship wth the unit; a
decodi ng step of decoding the read out inage; and a
di splay control step of controlling display of the
decoded i mage. - 136 -

9. A recording method comprising:

an extraction step of extracting an image from a unit
in which & moving image is encoded, the unit including a
constant number of images;

a reduction step of reducing the amount of information
of the extracted image;

an encoding step of encoding the image whose amount of
information is reduced by a predetermined encoding scheme;

an association step of associating the encoded image
with the unit from which the image is extracted in the
extraction step; and

a recording contrel step of controlling recording of the
image associated with the unit onto a data recording medium
for recording the moving image;

wherelin said recording control step controls recording
of the image onto the data recording medium such that the
encoded image and the associated unit are recorded on
adjacent areas of the data recording medium.

10. A recording medium storing a program causing a

computer to perform recording processing comprising:

an extraction step of extracting an image from a unit in
which a moving image is encoded, the unit including a
constant number of images;

a reduction step of reducing the amount of information
of the extracted image;

an encoding step of encoding the image whose amount of
information is reduced by a predetermined encoding scheme;

an association step of associating the encoded
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image with the unit from which the image is extracted in
the extraction step; and

a recording contrel step of controlling recording of
the image associated with the unit onto a data recording
medium for recording the moving image;

wherein said recording control step controls recording
of the image onto the data recording medium such that the
encoded image and the associated unit are recorded on
adjacent areas of the data recording medium.

11. A program causing a computer to perform recording

processing comprising:

an extraction step of extracting an image from a unit in
which a moving image is encoded, the unit including a
constant number of images;

a reduction step of reducing the amount of information
of the extracted image;

an encoding step of encoding the image whose amount of
information is reduced by a predetermined encoding scheme;

an association step of associating the encoded image
with the unit from which the image is extracted in the
extraction step; and

a recording control step of controlling recording of the
image associated with the unit onto a data recording medium
for recording the moving image;

wherein said recording control step controls recording
of the image onto the data recording medium such that the
encoded image and the associated unit are recorded on

adjacent areas of the data recording medium.
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12. A playback apparatus comprising:
reading contreol means for controlling reading an image
from a data recording medium recording a moving image and
the image, the image being extracted from a unit in which
the moving image is encoded, the unit including a constant

number of images, the amount of information of the image

being reduced, the image being encoded by a predetermined
encoding scheme, the image being associated with each unit,
the encoded image and the associlated unit being recorded on
adjacent areas of the data recording medium, and the reading
being based on an instruction from a user and a relationship
with the unit of the moving image;

decoding means for decoding the read out image; and

display control means for controlling display of the
decoded image.

13. The playback apparatus according to claim 12, wherein
fhe reading control means controls reading the image from
the data recording medium so as to read only the image if
- the user directs a fast-forward operation or a rewind
operation.

14. The playback apparatus according to claim 12, wherein
the decoding means decodes the image encoded by a
compression and encoding scheme for a static image.

15. The playback apparatus according to claim 12, wherein
the decoding means decodes the image encoded by a
compression and encoding scheme for the moving image such
that decoding is possible only with the image.

l6. A playback method comprising:
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a reading control step of controlling reading an image
from a data recording medium recording a moving image and
the image, the image being extracted from a unit in which
the moving image is encoded, the unit including a constant

number of images, the amount of information of the image

being reduced, the image being encoded by a predetermined

encoding scheme, the image being associated with each unit,

‘the encoded image and the associated unit being recorded on

adjacent areas of the data recording medium, and the reading
being based on an instruction from a user and a relationship
with the unit;

a decoding step of decoding the read out image; and

a display control step of controlling display of the
decoded image.

17. A recording medium storing a program causing a
computer to perform playback processing comprising:

a reading control step of controlling reading an image
from a data recording medium recording a moving image and
the image, the image being extracted from a unit in which
the moving image is encoded, the unit including a constant
number of images, the amount of information of the image
being reduced, the image being encoded by a predetermined
encoding scheme, the image being associated with each unit,
the encoded image and the aséociated unit being reccorded on
adjacent areas of the data recording medium, and the reading
being based on an instruction from a user and a relationship
with the unit;

a decoding step of decoding the read out image; and
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a display control step of controlling display of the
decoded image.
18. A program causing a computer to perform playback
processing comprising:
a reading control step of controlling reading an image

from a data recording medium recording a moving image and

the image, the image being extracted from a unit in which
the moving image is encoded, the unit including a constant
number of images, the amount of information of the image
being reduced, the image being encoded by a predetermined
encoding scheme, the image being associated with each unit,
the encoded image and the associated unit being recorded on
adjacent areas of the data recording medium, and the reading
being based on an instruction from a user and a relationship
with the unit; |

a decoding step of decoding the read out image; and

a display control step of controlling display of the

decoded image.



