- 1 505P1173 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
net hods, pl ayback apparatuses and net hods, recording
medi a, ‘and progranms, and in particular to a recording
apparatus and a nethod, a playback apparatus and a
met hod, a recording nediu and a program for
recordi ng noving i mages ©On+-a data recordi ng nmedi um or
pl ayi ng back noving i mages recorded on a data SO05P1173
recordi ng medi um Background Art [0001] It is a |long
time since consunmer devkgeRIfTroNigitally recording
nmovi ng i mages were comonly used. Nowadays, najor
dRE- GRAGYEdPREARETI S A8 MEGEOPd i RBASRALK ARAARG TURBAES
are shifting fromtapes to disks. Since (data of)
novi ng inﬁﬁ@@“ﬂhrBEFQEH%W$Qm§@5%§sﬁHPeP% BHME use of
data recording nedia in the formof disks, inages at
positions far away on the tinme axis for playback of
TdReiPRYi ff-]grges can be quickly played back. Mre
specifically, so-called a playback start point can be
| ocBiie britieak! Ynaagh son calllfd snepdests Hetdy elpparadited

contents can now be produced nore easily by picking -

.anﬂ mE80b&d4,/ Playback apparatuses and methods, recording

media, and programs, and in particular to a recording
apparatus and a method, a playback apparatus and a method, a
recording mediﬁm, 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 recordiﬁg such moving images are
shifting from tapes to disks. Since {(data of) moving images
are randomly accessible by tpe 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




up and nerging desired portions of a noving inmage.
[0002] To locate a playback start point or an edit
point of a recorded noving i mage, the noving imge
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 portiorét® be decoded needs to be
| ocated and extracted fromthe data stream bef or @0p¥1173
can be decoded since the noving imge is encoded in
v rinds mefrgGWP d€ <o pofrtRoatus Sy .mdSdmigr @matequi r ed
for this purpose is conplicated and conputationally
[G407d- consumi ng. [0004] As described above, it is
difficult to quickly perform the inmage at a desired
poi he tcaqs é‘né’ééé’éaﬁgv?’%@rfr Rget °oFodus5edidh Rt torHer
han various recordi techni ques for recordin
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bali0POsEHs IL@Q‘E&B]tha't::i ks %hgsm&ngigﬁ%%@ed%i SLLO%® the
recording technique for recordi’ng a“noving rnmage in a
mo&OAl | JHAHS il @b B8edabaodd@QNTirad iFedEHMbAt i splayed.

predetermned tine intervals for playing - 3 SO05P1173
[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
{(Group of Pictures). Control required for this purpose is
complicated and computationally time-consuming.

[0004]

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

On the other hand, wvarious 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




back the noving i mage. [0007] A streamunit 11-1 to a
streamunit 11-6 are data produced by dividing the
noving i mage at predetermned time intervals for

pl ayi ng back the noving i mage. Each of the stream
unit 11-1 to the streamunit 11-6 is recorded in a
conti guous area of the data recording nmedium [0008]
When the noving inege recorded by the recording

techni que shown in Fig. 1 is to be read out fromthe
data recording nmedium thedstreamunit 11-1 to the
streamunit 11-6 are read out sequentially. WeS800A2173
of the streamunit 11-1 to the streamunit 11-6 is

badadheuhotitgtiranr@d.t hen another of the streamunit
11-1 to the streamunit 11-6 is to be read out, a
(&G time or a rotational latency is required between
the two streamunits. [0009] Fig. 2 is a flowhart
il |%s%‘qfr<ﬁqnhgml%ﬁo% prioeessitigaotnitodat f myrarthta
dit point. In step SII, a_ managenent,
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data recording nediumin the formof a disk based on
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[0008]

When the moving image recorded by the recordlng
technique shown in Fig. 1 is to be read out from the data
recording medium, the stream wunit 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 1is a fiowchart 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.




[0010] In step S13, the read-out streamdata is
stored in a buffer. In step 514, the encoded stream
data is deconpressed (decoded). In step 515, noving
i mage data and audi o data obtai ned by deconpressing
the streamdata are stored in the buffer downstream
In step S16, the noving inmage data and audi o data are
-sequentially read out fromthe buffer downstreamto
di splay a noving i nage based on the noving inmage data
and out put audi o based on—the audio data. [0011] In
step 517, it is deternm ned whether a user has iss@e&ll73
an instruction for shifting to the subsequent point.
[ddidait is determned in step S17 that the user has not
issued an instruction for shifting to the subsequent
poi ht, sths@1dyi nge rhednowi g demmgeaandioudpartdd rig the
audi o are continued and the flowreturns to step S17
bufFerepedt FheP detder hhsacnendedrovickasst dgta] 0612] If it

is determ.n in step S17 that the user has issued an
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read-out managenent information file. [0013] -5

im8gePdaT’8 and audio data are sequentially read out from the

buffer downstream to dispiay a moving image based on the

- moving image data and butput 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 poinf. If 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 S17 that the user has.
issued an instruction for shifting to the subsequent point,
the flow proceeds to step S18, 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]




In step S19, the read-out streamdata is stored in the
buffer. In step S20, the encoded streamdata is
deconpressed (decoded). In step S21, noving i mage data
and audi o data obtai ned by deconpressing the stream
data are stored in the buffer downstream In step
522, the noving 1inmage data and audio data are
sequentially read out fromthe buffer downstreamto
di splay the noving i mage at_the specified point based
on the moving i mage data amd output the audio at the
speci fied point based on the audio data. [0014] SPREL173
procedure returns to step 517, where the processing of
r ealin ngtatS 1k, r ¢am desd-out tdterdamadatat 1§ het epetiin etle
point fromthe data recording nediumin the formof a
bufifek - ateotmFale &hei ascededi srrdammatheiaser and

decodi ng.th streamdata to display a noving i mage
de{rﬁaipaﬁﬁg%% E%Poff%i%ds}- réﬁea‘f%a.s%ﬁomvmﬂ dpade nddie jand
not her _recordi ng.met.hod for generatin CipMark
R B8k GTOMTE HUn F CaTP R St 1o (o rihalgeks are
st®¥khachedhd naean HBQHEtf@&ﬁFre A2 n%aﬁgegﬁgnmoving
information for managing the A stré%nl an

inbget Beraoiel Juelioganes adid et VoK g onpPo a0k he
mar ks indicating any images specified by a user from

budfengdplaythack sectiopsay cthe espdndi Agate & ayid st
 defining conbinations of predeterm ned sections in
speRéARA sk idgdmbesedeenr Bh €l NgMErk 1mage 8958214173 output

the audio at the specified point based on the audio data.
[0014]

The procedure returns to step 817, where the processiﬁg
of reading out stream data in the frame at the specified
point 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. |
[6015]

Also, there is another recording method for generating
ClipMark composed of marks indicating distinctive 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
correspondiﬁg to PlaylList defining combinations of

predetermined sections in the AV stream to record ClipMark




‘and Pl ayLi st Mark on a recordi ng nmedi um as separate
tables (e.g., refer to Patent Docunent 1). [0016]
[ Pat ent Documnent 1] Japanese Unexam ned Patent
Application Publication No. 2002-158965 Di scl osure of
I nvention Problens to be solved by the Invention
[0017] As described above, when a start point or an
edit point of an encoded noving inage is to be
| ocated, it is difficult to quickly display the
encoded noving i mage since $t- needs to be decoded
first before it can be displayed. As a result, S05°P1173
| ocating a start point or searching for an edit point
arldaPeayLas gk dime. e0018] ng Thel e $eNkehaYLRS | RibIRas
been conceived in light of these circunstances and is
{edigr. ectreflet otqutatidny Poaymeackl) i mages associ ated with

unlts of images, i.e., the units in which a noving
[q e is encoded, to allow a user to view the content
deS|red |nt in time for playback of the noving
Ak ?néoHi rPRIESer gﬁ?%ﬁ%”]}%l@jtenﬁ

Apggggg{&ggn Auecording gppas gty aggording to the

des ‘extraction neans for
extracting an i mge

Disclosure of Invention
Problems to be solved by the Invention
[0017]

As described above, when a start point or an edit point
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. 2s a result,
locating a start point or searching for an edit point takes
'a long time.

[0018]

The present invention has been conceived in light of
these circumstances and is directed to quickly play back
images associated with units of images, i.e., the units in
which a moving image is encoded, to allow a user to view the
content at a desired point in time for playback of the

moving image.

Means for Solving the Problems

[0019]




froma unit in which a noving image i s encoded, the
unit including a constant nunber of inmages; reduction
nmeans for reducing the amount of information of the
extracted i mage; encodi ng neans for encoding the

I mmge whose anmount of information is reduced by a
predet erm ned encodi ng schene; association neans for
associ ating the encoded image with the wunit from
which the image is extracted by the extraction neans;
and recording control means/for controlling recording
of the imge associated with the unit onto a dat &05p1173
recording nediumfor recording the noving inage.

[ O0RO}ecdiiti ms 2pphaht 08 ARENSI iGN the taet pa&kent
associated with a track of ‘the noving image and can
iramatdpat enthedencodedctinageeand fdhextmarthyg an image

arrangi ng the encoded inmage in a track in a .
fuoregebdt ki Hed'iqhe of seaRT (1007 |is FhReodedocthgi it
, ans can associ ate the encoded image  w th the unit
l%g;“ﬁ%%%c?aﬁ?QQf%PQ'QHEQerOFi+ﬁ@9§ﬁ4 ﬁﬁéﬁﬁééRno$eaQ§u¥°r
: it of e NQ ¢ i th t coded i .
=efang Aot e SRESA o 0 R0 T imases
encB8AOR LI ek £dN@nBUEAG +HRIELY Qrlhe dabant &ger di ng

medi um such that the nbving inage in a predeterm ned
infforRat Dén pl AyRaricekSby 8 pRORREkd neacendedihd Sctdnest

contiguous area of the data recording nedium and can
asgopiaiplon eeomdi fgrofssbeianbye thet enthdedatieage 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 recording
medium for recording the moving image.
[0020]

The asscciation means can be a track associated with a
track ¢f the moving iﬁage and can associate the encoded
image with the unit by arranging the encoded image in a
track in a predetermined file format.

[0021]

The association means can assoclate the encoded image
with the unit by associating a range of time for playback of
the unit of the moﬁing image with the encoded image.

[0022]

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




recordi ng medi um such that the image is recorded in a
second contiguous area of the data recordi ng nmedi um
when the anobunt of data of the encoded i nage exceeds
a predetermned threshold if the recording of the
nmoving image in the first area of the data recording
mediumis ended. [0023] The encodi ng nmeans can encode
the i mage by a conpression and encodi ng schene for a
static image. [0024] The encodi ng neans can encode
the i mage by a conpression®and encodi ng schene for a
movi ng i mage such that decoding is possible onl ORFLR73
the i mage. [0025] The reduction neans can reduce the
regwogied dfh ai Hf ostretdndn gobusheréarage thy thianragooding
pi xel s of the image. [0026] The reducti on nmeans can
ngEe @ngheaanevitrof recotdinat ¢Hnthef idegei page bye data
- removi ng a_hi gh-frequenc conmponent of the inmage.
THBEHFPI B EERrTHYy h%aeaht&%ﬁedi%@ regorAgdptesentecond
L avention__jncl S an.extraction step of extractin
o ERREE Fremat W% AR BRECHA P S e P Abunt
ofelgededs the didaddehygl NGxceds %O%Pééégeﬁmﬁ%@t ant
nunber of 1 mages; a reddction step F reducing the
thaaBHbl ol £ i tHorrmidrannef of heheidvaciedmb§80eH B first

area of the data recording medium is ended.
[0023]

The encoding means can eﬁcode the image by a
compression and encoding scheme for a static image.
[0024]

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
information of the image by thinning out pixels of the image.
[002¢6]

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

[0027]

A recording method according to the present invention

includes an extraction step-of extracting an image from a

unit in which a moving image is encoded, the unit including




encodi ng step of encoding the i mage whose anount of
information is reduced by a predeterm ned encodi ng
schene; an association step of associating the
encoded image with the unit fromwhich the inmage is
extracted in the extraction step; and a recording
control step of controlling recording of the inmge
associated with the unit onto a data recording nmedium
for recording the noving i nage. [0028] A programon a
first recording medium actofding to the present
i nvention includes an extraction step of extractiSA§gP1173
an imge froma unit in which a noving inage is
a encededt hlweberiifl imagleddi Agradeonisirantepusberedicing
i mages; a reduction step of reducing the anmount of
thenfaommti off vifetm@texrr aft edei emgesctan emegdi ngn st ep
of encodi ng the i mage whose anount of information is
- eNOGEEEdSBSP L hrEFOCa RS hbE HRRIiWPseseRerBet @
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. sociation step of associating the encodedq.i ma
LrRERAERER U1 (T IPSHORY R PRECT reigined ERCPALRRE S e
' tanp; ' [, st “
R T O

thlehenfi trenthidndahad iheger di Nt far che€ oG ion
the noving imge. [0029] " A first program according to
stepe pnesenteddnérAli BNt £6USESe@ 0 PULes1 L Dngerdarraiary

extraction step of - 10 SO05P1173 extracting an i nage
off £bfn dmage tadspoikitel witbving umdgents aedededscatieing
megghh %leégEJE%i%gcgggtgggiég”gﬁgéeqf | mges, a
[0028]

A pregram on a first recording medium according to the
present invention includes an extraction step of extracting
an image from a unit in which a moving image is encoded, the
unit_ihcluding a constant number of images; a reduction step
of reducing the amount of information of the extracted
image; an encoeding 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.

[0029] |

A first program according to the present invention

causes a computer to perform an extraction step of




reducti on step of reducing the anmount of information
of the extracted inmage; an encoding step of encoding
the i mage whose amount of information is reduced by a
predeterm ned encoding schenme; an associ ation step of
associating the encoded image with the unit from
which the inage is extracted in the extraction step;
and a recording control step of controlling recording
of the imge associated with the unit onto a data
recordi ng medi um for recordPng the noving inage.
[0030] A playback apparatus according to the pré&8Seérii73
i nvention includes reading control neans for
ext@AtEOhli Mg freaf Moana uABFEid naMch @ah@vﬁ.ﬁgoiﬂé{@ is
medi um recordi ng a noving imge and the inage, the .
enicrdgd , behagurent ractledifhigom eonmidnt mumbkirchft headmoyi g
i mge is encoded, the unit including a constant
reﬁiuﬁ‘gépn oftebrepfe ssedusd nanbhat anefurithfodr Anpsmabion hef the
inage 8ein reduced, the inmage being encoded by a
exhraHEeer HFEY SfcSoRgisenthed thercrageIbehnginage
(ool i . Ui and the. readin ein
Whgggeéﬁgﬁﬁgﬁ”¥%%£P?ﬁ%?%§ﬁ %(ﬁ%%%cﬁgepyaﬁdpgéhé%erﬁiHEd
ent8hahl OBSHUNE Whh AR ¥t o fstSNB FMULDL: LPRAS the
decodi ng neans for decoding the read out 1| nage; and
endbdpd aymLntialh FRANgni or fe@ntitaldn Reedigphayi of the

decoded image. - 11 SO05P1173 [0031] The reading
extoatted iredis eatirechioonl steadiamgl bheetowding control
step of controlling recording of the image associated with
the unit onto a data recording medium for recording the
moving image.
[0030}

A playback apparatus according tc the present invention
includes reading control means for controlling reading an
image from a data recording medium recording a moving image
and the image, thé 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;rthe image being encoded by a
predetermined encoding scheme, the image being associated
with each unit, 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;.aﬁd diéplay control means for controlling display of

the decoded image.




fromthe data recording nediumso as to read only the
image if the user directs a fast-forward operation or
a rewind operation. [0032] The decodi ng neans can
decode the i mage encoded by a conpression and
encodi ng schene for a static inmage. [0033] The
decodi ng neans can decode the i mage encoded by a
conpressi on and encodi ng schene for the noving i nage
such that decoding is possible only with the image.
[0034] A playback nethod éécﬁrding to the present
invention includes a reading control step of S05P1173
controlling reading an inmage froma data recording

(¢stlilum recording a noving i mage and the inmage, the

i mage being extracted froma unit in which the noving
i ma beiseagééﬁﬁémmrurﬁé uaaes gl hindgod resdsugrithe image

nu r qf i mages,  the anmpunt of informatjon_of the
fﬁ%ﬁ&@%@ﬁﬁ@ Feictdd MR iMege iRy Eich@edybyha image
. prr.edet erm ned encaodi schene, .the i e being
EACERE L M R A R R R
o3sedoan an instruction froma user and a

relationship with the unit of the noving imge; a
[0deseqdi ng step of decoding the read out inage; and a

di splay control step of controlling display of 12
SO5Rd #B:=dduid ndemeded camgi:code0@BB] image encoded by a

compression and encoding scheme for a static image.
[0033]

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

[0034]

A playback method according te the present invention
includes 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, and the reading being based on an

instruction from a user and a relationship with the unit of

the moving image; a decoding step of decoding the read out

~image; and a display control step of controlling display of




A program on a second recordi ng nmedi um according to

the present invention includes a reading control step

of controlling reading an i mage froma data recording

medi um recording a noving image and the inmage, the

i mage being extracted froma unit in which the noving

i mage is encoded, the unit including a constant

nunber of inages, the amount of information of the

i mage bei ng reduced, the inmage being encoded by a

predet er mi ned encodi ng schére the image bei ng

associated with each unit, and the readi ng bei ngSEagad73

on an instruction froma user and a relationship with
thehelegupidedoimagde novi ng i nage; a decodi ng step of

decodi ng the read out inmage; and a display contro
(0383 of controlling display of the decoded inage.

[0036] A second program according to the present

i NV T ATt s 8s S§CeBHPER & Hadp Bef b acssdingg to the

control. _step. of . cantrollin eadi ng _an_image froma
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informati on of the image being reduced, the inage
exbernged eficaded thy ta ipr edeter thé ecbvdngodinage SCHesmzoddts

i mage being associated with each unit, and the
- theendihgipelwdinshgedopatant -nuderSESPinEges nsthaiciiomt
froma user and a relationship with the unit of the
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encoded by a predetermined encoding scheme, the image being
associated with each unit, and the reading being based on an
instruétion from a user and a relationship with the unit of
the moving image; a decoding step of decoding the read out
image; and a display control step of controlling display of
the decoded image.

[0036]

A second program according to the present invention
causes a computer to perform 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 imageé, 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, and the reading being based on an




i mage; and a display control step of controlling

di splay of the decoded i nage. [0037] The recording
apparatus may be an i ndependent apparatus or may be a
bl ock for performng recording in a recording and

pl ayback apparatus. The pl ayback apparatus may be an

i ndependent apparatus or may be a bl ock for perform ng
pl ayback in a recordi ng and pl ayback apparatus. [0038]
In the recordi ng apparatus and nethod, first recording
medi um and first program &écording to the present
invention, an imge is extracted froma unit inS@ahPth’3
a nmoving image is encoded, the unit including a

irkeRStantn NEFEra AfseirMBg8Sa +8EBat AN QfithnNEws NBii©ORF
of the extracted inmage is reduced; the inmge whose

thaemowrt nof inafar matdeandisgr etkis esf idc@ddadetdhdyraad out
_ predeterm ned encodi ng schenme; the encoded inmage is
imggedcrated diaHavhecnarelf soer wii contirellipngedisplay of
extracted; and recording of the inmge associated wth
thendegafied otdger  data recording medi um for recording
-[Ob%% noving image is controlled. [0039] In the
recérding apparatus and net hod, second recording
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14 505P1173 invention, reading an Inma om a
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image is controlled,

“and playback apparatus. The playback apparatus may be an
independent apparatus or may be a block for performing
playback in a recording and playback apparatus.

[0038]

In the recording apparatus and method, first recording
medium, and first program according to the present invéntion,
an image is extracted from a unit in which a moving image is
éncoded, the unit ihcluding 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
contreolled.

[0039]
In the recording apparatus and method, second recording

medium, and second program according to the present
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reduced, the image is encoded by a predetermined encoding

scheme, the image is 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. Furthermore,

the read-out image is decoded and display of the decoded

image is controlled.

Advantages
[0040]
As described above, according to the first present

invention, images according to the moving image can be

rgcorded on the data recording medium.
[0041]

Furthermore, according to the first present invention,
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]

According to the second present invention, images . | : 'i



S05P1173 according to the noving i mage can be pl ayed
back. [0043] Furthernore, according to the second
present invention, imges associated with the unit
can be quickly played back. As a result, the user can
view the content at a desired point in tinme for
pl ayback of the noving inmage. Brief Description of the
Drawings [0044] [Fig. 1] Fig. 1 is a diagram
depicting a known recording technique. [Fig. 2] Fig.
2 is a flowchart illustratfAg~the known process of
| ocating and displaying an edition point. [Fig. §p>P1173
Fig. 3 is a block diagramdepicting a structure of
aqedenpoto meind mofviagr émeydi ogn dpparlatwesl baekording to
the present invention. [Fig. 4] Fig. 4 is a diagram
Hﬂgéﬂctlng extraction of one franme (picture) fromone
[Fig. 5] Fig. 5.is di agram depi cti ng one
| exawgleoqmortemuﬁﬁﬁﬁﬂil%tté) o EgeanenPEe Tk Ivepgion,
. 6] Fi a dl [ cting._synchronization
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podBBPid 78ime for playback of the moving image.

Brief Description of the Drawings

(0044}

[Fig. 1] Fig. 1 is a diagram depicting a known

recording technigue.

[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 recordedlon a disk,

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

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

file in PLF format.



[Fig. 8 Fig. 8 is a diagramdepicting a file storing
t hunbnail data separately froma file in PLF format.

" [Fig. 9] Fig. 9 is a diagramdepicting an exanpl e of
file in static i mage package format. [Fig. 10] Fig. 10
is a diagram depicting an exanple of a file in track
managenent file format. [Fig. 11] Fig. 11 is a diagram
depicting an exanple of a location-related data file.
[Fig. 12] Fig. 12 is a diagramdepicting |ocations.
[Fig. 13] Fig. 13 is a dimagfam depi cti ng an exanpl e of
a location-related data file further referring t&05pP1173
thunbnail data stored in an external file and a
ref ¢ereacesf itiey Steohisng didgrdmnaidpidatag bFEgle 14]oHirg
14 is a diagramdepicting thunbnail data recording

thargas iilndaha chepdnateiyi frdat a f5le cdecomied fokaly. 15]
Fig. 15 is a diagramdepicting the process of
recoF 89 ng’ rﬁﬂﬁan% Esdat dlaaramjdspdeting an stramgrheumitt
Qn a disk, [Fig. 16] Fig. 16 is a diagramdepicting a

f%ﬁﬁné?ﬂﬁtlaa%%ﬁé‘ree@@rc&iaﬁ% SPE®etn whi ch thunbnai | data
i's r . Bl gqn17] Fig. 17 1 .di agram depi ct.i n
thefggﬁbggﬂ g%g'régo;%i%dggﬁﬁgﬂh%ﬁgé e cpct eé%qﬁ%e 31

In~“a case ere

a tthuebnal { rgdat anflRrenlep0rded Fogeither at a position
away froma streamunit. [Fig. 18] Fig. 18 is a

fl opedgu t11]] rastrati g dadidagre@NvepsEoMnHrHCassnide of
17 SO05P1173
a location-related 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 thumbnaii 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 illustrating data

conversion processing.




[Fig. 19] Fig. 19 is a flowhart illustrating data
recordi ng processing. [Fig. 20] Fig. 20 is a bl ock
di agram depicting a structure of one enbodi nent of a
~pl ayback block in a recording and pl ayback apparatus
according to the present invention. [Fig. 21] Fig. 21
is a flowhart illustrating the process of |ocating
and displaying an edit point. [Fig. 22] Fig. 22'is a
di agram depi cti ng an exanple of display of a
thumbnail. [Fig. 23] Fig- 23 s a diagramdepictin
readi ng out thunbnail data. [Fig. 24] Fig. 24 i§OgP1173
di agram depi cting readi ng out thunbnail data. [Fig.
25] [FHiq. 123 Fsga U9 ags e fepichikirngi Al edaregeiign dathe
amount of thunbnail data stored in a buffer nenory
regerihgg apfessdioowar d operation. [Fig. 26] Fig. 26 is
a dj agram depi cting a change in.  the anmount of
t huhfbrtai 120da égst%gebs i%h 4 05l férIRRTISPLdfgng a
rewind operation Fig..27] Fig. 27 is I agram
stk ate of BesPRbobRea e vaael Blp o ewi nd
i [Ai ] E [ Lagr icli in
roBFarS ahd Kiadoalll eppdeadlh bl B (R g
instatesnhin a buffer nenory during a rew nd operation.

- 18 S05P1173
[Fig. 21] Fig. 21 is a flowchart illustrating the

process of locating and displaying an edit point.

[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 diagram depicting a change in
~the émount of thumbnail data stored in a buffer memory
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.




[Fig. 29] Fig. 29 is a flowhart illustrating the
process of reading out thunbnail data. [Fig. 30] Fig.
30 is a diagram depicting storing thunbnail data in a
buffer nmenory. [Fig. 31] Fig. 31 is a diagram
depicting storing thunbnail data in a buffer nenory.
[Fig. 32] Fig. 32 is a diagramdepicting storing
t hunbnail data in a buffer menory. [Fig. 33] Fig. 33
is a diagramdepicting storing thunbnail data in a
buf fer menory. [Fig. 34] Fil§. = thunbnail data in a
[Fig. 35] Fig. 34 is a diagram depicting storingSO05P1173
buffer nmenory. 35 is a bl ock diagram depicting a
striEtar 20f Kire esbodi aeftowfhaatr eddudngtimg the
pl ayback apparatus, according to the present

rHaggsst PEnrefding eatli rigumbpei AndMREGR program st ream
froma disk on which the MPEG programstreamis
recofted Hhd Egenerlt Fig? thAAHE FeRaFhing of ¥¥sH¥hdi ng

to,the. MPEG2 progra treamto record it on the disk.
thPEPE§l§6?aE?g£n3% '%£é%rbpg%ﬁr%iagran1depicting t he

str r f | =pi : ti . e i.
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section. [Fig. 38] Fig. 38 is a block diagram
dep[EigJu$ZH1€igy 32 is a diagram depicting storing
thumbnail data in a buffer memory.

[Fig. 33] Fig. 33 is a diagram depicting storing
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 sectiocn.




structure of a JPEG encoding section. - 19 S05P1173
[Fig. 39] Fig. 39 is a flowhart illustrating the
process of generating thunbnail data. [Fig. 40] Fig.
40 is a block diagramdepicting a structure of one
enbodi nment of a recording and pl ayback apparatus,
according to the present invention, for reading out
an MPEQ2 program stream froma di sk on which the WER
program streamis recorded and generating thunbnails,
as a streamof | picturesl®corresponding to the MPER
program streamto record it on the disk. [Fig. 44%P1173
Fig. 41 is a block diagramdepicting the structure of
an [ripf.ctagie Fegcosd NPs sectliomthalrki §1142 i rdtiihg 4Rei S a
flowchart illustrating the processing of controlling
prohesanpfindersfratdeg. thiEnignadB]|ddtiag. 43 is a bl ock
di agram depicting the structure of a VBV nodel. [Fig.
441U gy. 44 Fd9a éﬁlavgﬁaimké@@%fiﬂ-ﬁgr@meimqtd@goﬁ a

VBV nodel _in a case.where no restriction is a%ﬁgied to
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structure of one enbodi nent of a recording and
prpbayhasckreaapAAr @abusrd8€ Caidli fthdratling PhEAISIMils, as a

i nvention, for reading

stream of I pictures, corresponding to the MPEG2 program
stream to record it on the disk.

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

[Fig. 42] Fig. 42 is a flowchart illustrating the
processing of centrolling 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 1s a diagram depicting the motion of
a VBV model in a case where the amcunt 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




out an MPEQ2 program stream from a di sk on which the

MPEGR - 20 SO05P1173 program streamis recorded and

generating thunbnails, as a streamof | pictures,

corresponding to the MPEGR program streamto record

it on the disk. [Fig. 47] Fig. 47 is a block di agram

depicting the structure of an I-picture selection and

decodi ng section. [Fig. 48] Fig. 48 is a block

di agram depi cting the structure of a

frequency-characteristiccéHversion section. [Fig.

49] Fig. 49 is a diagramdepicting DCT coeffici &AbE1173

[Fig. 50] Fig. 50 is a diagramdepicting a transfer
pHogmeti ehrélm)iofrerdiaeidz antiayeidtdtdmoatiuRbhs ANSS eds a

function V(m of a vertical filter. [Fig. 51] Fig. 51
Sﬁﬁ@aa bEoEkpttagream depirespogdite tostthecMBES2 opragiran

pi cture encoding section. [Fig. 52] Fig. 52 is a

StFﬁéWcE%r¥e¢?m%§ﬁ%§P|ﬁ&eaﬁéﬁher process of generating

R e Fot hisis A ac gR oA ARG fe she
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epl cting anot structure O one e

pl aybiagk il owgl Ng@ ig ef Yididhga2Rgrah ayhack idRPREAt US,
according to the present invention, for playing back

standtdiepdRy Mycduenbpachsrbased star tbutrbpaidn daddrion.
conpressed and encoded in accordance with the JPEG
t echfiiqud 8] Fig. 49 is a diagram depicting DCT
coefficients.

[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 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 in accordance with
the JPEG teéhnique.

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




[Fig. 55] Fig. 55 is a block diagramdepicting the -
21 SO05P1173 structure of a JPEG decodi ng secti on.
[Fig. 56] Fig. 56 is a block diagram depi cti ng anot her
structure of one enbodi mrent of a playback block in a
recordi ng and pl ayback apparatus, according to the
present invention, for playing back and di spl ayi ng
t hunbnai | s based on thunbnail data conpressed and
encoded as a stream of | %'ctures. [Fig. 57] Fig. 57
is a block diagram depi cti 3 the structure of an
| -pi cture decodi ng section. [Fig. 58] Fig. 58 i s545P1173
bl ock di agram depicting still another structure of
stgmetenbodt neniFist ogopdappaskcblaek in a recording and
plaﬁback a paratus accordjing to the present

i nvEM Yo ®lf g9l éfi. By parle dh@%ama%%ﬁm%nmqh@r
t hurrbnai 1 ,.dat d d
Sl S e s A Ry Sl
ré%%ghgﬁgglon Sﬁ%%badksggggggﬁggntgéﬁoI o VEBg h esent
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insveetion, fdd Sit-ating bABECa LRI SIS E‘lgs @6ldnBAai ¥2 based

audi o conpression section, 43 buf menory, 44
ondthuebn4bl desig o@&pﬂteskedSQn@xéncachbassacstmam & 1

thunbnail data, 101 file in PLF format, 111 file, 121
pifitpsepn static i mage package format, 131 track

managenent f|Ie 141 | ocat.i on- related data file,
[Fig. 57] Fig. 57 is a block diagram depicting the

structure of an I-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 T

pictures.

Reference Numerals

[0045]

31 microcomputer, 35 buffer memory, 38 moving-image
compressiocn section, 40 number-of-pixels conversion section,
41 static-image compression section, 42 audio compression
section, 43 buffer memory, 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,




- 22 SOBP1173 151 location-related data file, 162
t hunbnai | data recording area, 203 novi ng-i mage
deconpressi on section, 204 static-inmage deconpression
section, 205 audi o deconpression section, 206 inage
output interface, 302 |- picture selection and
decodi ng section, 303 resolution conversion section,
304 JPEG encodi ng section, 305 file- fornmat conversion
section, 322 |-picture determ nation section, 323
sel ector, 324 vari abl e-1 eng€h-code decoder, 325
. dequanti zation section, 326 inverse-DCT processi 8§5P1173
section, 341 low pass filter, 342 pixel-thinning
153eabicanion38dldtdy elatke renepdi ngp seainieRi 1402ta
vi sual - paranmeter detection section, 403 DCT
regoadesgi agesectdoh modldge bndyo| de segiress iod05ection,
Cguantlzatlon section, 406 variable-length encoding
e 6LREAC- HOFID HFIMPIEES1ipn pFetiird,sel286t peAiand
decodlngbsectlon 452 freguency-characteristic

deCORPEREF b %%%rﬁoaln 488 }mﬁ%tw@%&%ﬁﬁa&%’cu%ﬂ@ I-
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coa%et:gszsn é&étﬂg{ . zgmabpm‘;' A &Sai P %R bhCal 344 Iflqr -

501 control section, 502 quanti zation section,

fovakt abbevé egirh s%&@_@dhﬂg §E$t1%ctu5@4dbﬂéfﬁina‘@?oh
file-format conversion section, 522 JPEG decodi ng

sesttbnon, 358 1sdidatcor nég 4 coavisisliconl esgthi onde 5é-oder,
| -picture decoding section, 591 pixel-thinning section
- 32Bedeanaiel Fajti obaSRgLAN QUt 32h e NviersstPER Progessing

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 wvariable-length '
enceding section, 407 buffer, 451 I-picture selection and
decoding section, 452 frequency-characteristic conversion
section, 453 I—piéture encoding section, 472 I-picture
determination section, 473 selector, 474 variable-length
code decoder, 475 dequantization section, 491 horizental
filter, 4922 wvertical filter, 501 control section, 502
quantization section, 503 variable-length encoding section,
504 buffer, 521 file-format conversion sectiocn, 522 JPEG
décoding section, 561-file~format conversion section, 562

I-picture decoding section, 591 pixel-thinning section

Best Mode for Carrying Out the Invention




SO05P1173 [0046] Fig. 3 is a block diagramdepicting a
structure of one enbodi nent of a recording apparatus
according to the present invention. The recording
apparatus shown in Fig. 3 is constructed so as to
include a mcroconputer 31 to a node dial 46. [0047]
The m croconputer 31 is so-called a built-in
m croconputer including, for exanple, a ROM (Read Only
Menory), a RAM (Random Access Menory), a seria
interface, or a paraller FAterface. The nicroconputer
31 executes a predetermned control programto SO05P1173
conprehensively control the recording apparatus. The
[omid@roconput er 31 executes the predeternm ned control
“programto issue an operating command to each section
of Fhe. rkder di bdoaphpdiagrmn bleyedtdngaa ssignattudfe oh ane
recording start/stop button 32 in accordance with an
eNERELRERBObfa FG9EAINThaPPR e BroMTeEAiBY B clehp dyaswat
. predeterm ned control programto adjust the file,
BB RarRof Thiare OrgLed PROS DT SEOHS. LpoBss) e
cohg’égﬁcf’é& 22¢h! 9N-PFal ”{'nﬁd&%c%glp%ékc@i Y #0de
such as a Tens and an aperture, and-an 1 nagi ng
diehement, such as a CCD (Charge Coupl ed Device) or a
CMOS (Conpl enentary Metal - Oxi de Sem conduct or) sensor
[ogadjcaptures an image of a subject as a noving inmage
to supply the inage signal of the - 24

The microcomputer 31 1s so-called a built-in
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
predetefmined 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) ér 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




S05P1173 novi ng i mage thus obtained to a noving-image
i nput interface 34. The noving-inmage i nput interface
34 is an interface between the inmage pickup section
33 and a buffer nenory 35. It converts an inage
signal supplied fromthe imge pickup section 33 into
noving i mage data in a predeterm ned format, such as
appl yi ng anal og-to-digital or serial-to-paralle
conversion to the imge si%nal, and supplies the inmage
data to the buffer nenory 45 [0049] An audio '
conversion section 36 includes, for exanple, a S05P1173
m crophone. It acquires sound fromthe subject or
moyauad imsge rioupdliolg ainedstibj @cioviguppiage anpatdinterface
signal corresponding to the acquired sound to an
3dqudiThei RPYR NI 1isasier dQpus7intpelfanai3d disganl intepiace
fromthe audi o _conversion, sectjon 36 s nchroni z
o BRRaPE rHATR EOMAFD SRCPHES rbrAttha PRAGE dreRtE <5-
S ' 3., T udi:a_LRAp inter e k :
e EBhyBRs i B T e N R e i8R mieiny
selcite oRUB S ef n B MY WA ndP i mhbe CQAVLI S s2R raddt8rmined format,
si gnal supplied fronthe audi @ conversion section 36
sucht as adll i rdatandlvgatpratet ©rimarederanimt o-sacdl asl
applying analog-to-digital or serial-to-paralle
copyaveLsi o tida Haageudi-onsl greald sapglieppthesindge data
audio data to the buffer nenory 35. [0050] The
tophpe PubksD MPTPT Y Bel-udes, for exanple, a - 25

[0049]

An audio conversicon section 346 includes, for example, a
microphone. It acquires sound from.the subject or sound
éurrounding 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 section 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 cenversion section 36 into
audio data in a predetermined format, such as applying
anélog—tOMdigital 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




SO05P1173 sem conductor nenory and tenporarily stores
i mge data supplied fromthe noving-imge input
interface 34 and audio data supplied fromthe audio
i nput interface 37. The buffer nenory 35 supplies the
stored image data to a noving-i mage conpression
section 38 and a nunber-of - pi xel s conversion section
40. Furthernore, the buffer nmenory 35 supplies the
stored audio data to an audi o conpression section 42.
[0051] Under the control 8P The nicroconputer 31, the
movi ng- i nage conpression section 38 conpresses &RA8FLI173
encodes the inmage data for a noving i nage supplied
sefniopmtihet b friegro rymemdr yebo ténr Diug hs tav 1prse d et ge ndlanted
techni que and supplies the conpressed and encoded
supkageddaran ttois mayingpiesee Butrcmtesfaspl 84 2 audio
novi ng- | mage. conpr essi Qn section 38 conpresses  and
dagfc5HRRL T g& FattdSof e foiARTY- iHGE T8GBpP T ed THORUAET
buf fer. menory. 35.through the MPER techni que and .
me T 2o P <o hPe SSRHe AT G G ot B T80
cofBLEs Pl SX e 39 on BE02ZE WNdEhnd: e LLESL QbntdiEsion
n croconput er 31, the nunber- of-pixels conversion
seg€ebh 0N 40 mXtIhRehSra, PERS adef 8N a@dmoRyCBEI Suld I thle
field) fromthe i nage data of a noving inage and
stoopdentdid xtraurtdoe anokupi x et @ufe ddienextratdedi2.
pi cture. For exanple, the nunber-of-pixels conversion
[08&8&1i on 40 converts the nunber of pixels of the

extracted, picture by thinning out pixels fromthe,.
pi _ thezgontrol 6f the micYocomputer 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 technigque 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 MPEGZ 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.




SO05P1173 [0053] The nunber-of - pi xel s conversi on
section 40 is provided with an extraction section 51.
For exanple, as shown in Fig. 4, the extraction
section 51 extracts one franme (picture) fromone GOP
of the imge data for a noving i mage conpressed and
encoded by the noving-image conpression section 38 in
accordance with the MPE&Q techni que. [0054] More
specifically, for exanple, if the noving-inmage
conpr essi on section 38 conﬁ@esses and encodes a novin
imge wth 30 frames per second in units of GOPSOSP1I73
conposed of continuous 15 frames, the extraction
[®ect]li on 51 extracts one franme fromthe 15 franes
constituting each GOP. [0055] For exanple, the
nun"ﬁ]@ﬁ? -pphseifspesaler spwresEem srcidoncdpvied tiravtisled
nmber of pixels of the frame_extracted from_ each GOP
ERi ARFRgCHAR p‘—i%?&llgnof’lthe ?T HTETDG056F ShAer in Fig.
es nvers onsection 40 supplies,
4 %eeﬁgf%c%%% IR SRR w28 PoBhe cOrverd
fr‘bﬁl @neségﬁ'&f Iﬂfpegqm%ggpaséélp&%e%w 4}ma%@d&5m N sed
control of the mcroconputer 31, the tat| e

an@OBREEASH OFly SRS MR indliRagoddasndResi BRgdSe8@idh 38 in
supplied fromthe nunber-of-pixels conversion section

ac4Orbynneanstioftie ¢FEpResstiomiq@us. encodi ng schene for
conpressing static inmages. For exanple, the - 27
[0054]

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 comstituting 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 number—-of-images conversion section 40 supplies the
image data whose number of pixels has been converted to a
static-image compression section 41. Under the control of
the microcomputer 31, the static-image compression section
41 enccdes the image data supplied from the number-of-pixels

conversion section 40 by means of a compression and encoding

scheme for cpmpressing static images. For example, the




SO05P1173 static-image conpression section 41 encodes
the i mage data supplied fromthe nunber-of-pixels
conversion section 40 in accordance with the JPEG
(Joi nt Phot ographi ¢ Experts Group) technique. The
static-image conpression section 41 supplies the
encoded i mage data as thunbnail data to the buffer
menory 43. [0057] Under the control of the
m croconputer 31, the audig_ conpression section 42
conpresses and encodes t Re44udi o data supplied from
the buffer memory 35 by means of a predeternine§0°F1173
t echni que and supplies the conpressed and encoded
stattdicoidaga tonpressiwht spkeken 40.enfhelesutihe thatge data
out put fromthe audi o conpression section 42 is .
supphéd A ohT e dhaninubeReC £ natfe Batpnystphenf foat 9 40 1in
novi ng-i ma conpression ,section 38. For_exanple, th
R CROAPBTEB P b S TSt I(0RLAS PROSGELIS BRASERE LD
tlhe.audio ara. sup | i ed frow1%pes.b%ffgr menmoyy 35 0
accordance W tHorh %Eﬁg?Aﬂﬁﬂ%E%%&g Rtinbe?r™ 3 %ﬁ%ﬁ%@
thld Ghtahl i LENMGYUE 28 NEL SHPRA 1 B £ oCORRr S38Ld:- and
encoded audi o data to the nmultiplexer 39. [0058] The
mefdlrt/i pRexer 39 nul tipl exes the i mage data supplied
fromthe noving-i mage conpression section 38 and the
[086dlo data supplied fromthe audi o conpression
section 42 and supplies the nultiplexed image data
~and’nglen Ghgaranteot e W Fféﬁrﬁ@ﬁﬁp’yt%ﬁlﬁort%éxéﬁﬁ%,

the nmul tiplexer 39 _-28 )
compression sectlon 42 compresses and encodes the audio data

supplied from the buffer memory 35 by means of a
rredetermined technique and supplies the compressed and
encoded audio data to the multiplexer 3%. The audic data
output from the audio compression section 42 is synchronized
with the image data output from the moving-image compression
section 38. TFor example, the audioc compression section 42
compresses and encodes the audic data supplied from the
buffer memory 35 in accordance with the AC3 (Audio Code
Number 3 (Dolby Digital™) technique and supplies the
—compressed and encoded audic 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 audioc compression section 42 and
supplies the multiplexed image data and audio data to the

buffer memory 43. For example, the multiplexer 39




SO05P1173 nulti pl exes i mage data and audi o data as an
MPEGR2 system stream format and supplies to the buffer
nmenory 43 the data in MPEQ system stream for nat
conposed of the imge data and audi o data generated
by multiplexing. [0059] The buffer nmenory 43
tenporarily stores the nultiplexed inmage data and
audi o data supplied fromthe nmultiplexer 39, as well
as the thunbnail data supplied fromthe static- inage
conpressi on section 41. [0880] The nicroconputer
adj usts the format of the thunbnail data stored5pﬁpll73
the buffer nmenory 43 into a predeternined file
miflagripdexeFhimdge eldter mat efhdiduidirids atalMBEGR| sy bieem
described later with reference to Fig. 7 to Fig. 13. .
t[ﬁ@@@lforma@raw APprldgdstouthe Hufhgn mgmexEd4 n‘ﬁgi‘a data
audi o data, as well as the th nbnai | ta
0 Bfr‘?@g?t BYS TR os"areaﬁ} é&éF@F nFRP TS % Sffat™aqe d%ttah énd
ad%lo ﬁ + renor rat<9 gs them on a di sk 45, which
s Cone %x%%% of gyagg Feehrd- ng nmedi um The di sk

[odsos, for exanple a magnetic disk, an optical disk,
or ‘a magneto-optical disk. [0062] Fig. 5is a diagram
depried ivygF renemenanpl €3 dentdatabnail stdoéa frecended poaxed

the disk 45. Each of thunbnail data 81-1 - 29
image data and audio data supplied from the multiplexer 39,
as well as the thumbnall 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
predetermined file format. The file format of thumbnail
data will be described later with reference to Fig. 7 to Fig.
13.

[0061]

' Ardrive 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 Qf 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 diagrém depicting one example of thumbnail

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




SO05P1173 to thunbnail data 81-n is data for displaying
one thunbnail. On the disk 45, in a case where error
correction is carried out by the ECC (Error
Correction Coding) in units of 12 kil obytes, each of
the thunbnail data 81-1 to the thunmbnail data 81-nis
conpressed to a size equal to or snmaller than 12
kil obytes. [0063] Here, the unit in which data is
subjected to error correction by, for exanple, the
ECC (Error Correction CodéRgy is recorded in one
cluster, which is a unit in which records of daf&>Bi&’3
managed. [0064] Each of the thunbnail data 81-1 to

tot hRukbudbnaddtddtian 8%- ats fef dided agtiinghenditkubmalin .

one cluster as the unit in which error correction is
Oncahei étlsloutS byint lae cEEE. whare tdiocaserect ianyl ofcatsg ed
- thunbnail data 81-1 to the thunbnail data 81-n_is

ousnhy| Ehe thgh (Exrier] 6pyresticn d@dnddt irngnits sdfddd to

the data that is smaller than 12 kil obytes of th .
kidREWbRRY | S2iat #BERE EBUTRRAL hiHtail qatd CBA. Higpnail
dat023b l{ﬂe-s?' G 5 ta i§,d nereased b9 Qafal ‘th
aRE o%y es CZI‘:Daé)h 5 Q? hggt%u%%znéa%cfugatg 8I-1to ]t%re an
12t RuMhP@Eds data 81-n increased to 12 kilobytes as a

result” of a data string being added is recorded on
robBejdi sk 45 in one cluster as the unit in which error

correction is carried out by the ECC - 30

Here, the unit in which data is subjected to error

‘correction by, for example, the ECC (Error Correction
Coding} is recorded in one cluster, which is a unit in which
records of data are managed.
[0064]

" Each of the thumbnail data 81-1 to the thumbnail data
81l-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 thumbnailil data 81-1 to the
thumbnail data 8l-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
8l-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 1s reccorded on the disk 45 in one cluster

as the unit in which error correction is carried out by the

ECC,




305P1173 [0065] In the exanple shown in Fig. 5, since
the thunbnail data 81-1 is smaller than 12 kil obytes,
a data string is add so that the size of the-
thunbnail data 81-1 is increased to 12 kil obytes and
then the 12 kil obytes thunbnail data 81-1 is recorded
in one cluster. [0066] In the exanple shown in Fig.
5, since the thunbnail data 81-n is 12 kil obytes, no
data string is added and th thunbnail data 81-n is
recorded as-is in one cIJs?ng [0067] In this manner
since it is sufficient to read data from one cl §8P8R173
when one of the thunbnail data 81-1 to the thunbnai
[Ofet>d 81-n is to be read out, the thunbnail data 81-1

to the thunbnail data 81-n can be read out nore
qui EkI §he fexgmbl e SHPYR ¥5 FID0E8] sireeethaf tlapmbnaid

t hunbnai | data 81-1.to e. t hunbnai | ata 81-n are
el BOr Lt ¢ oA, tnaf L0t TR o 828, 2 /hFIE aaa

n e S t i.fferentjat em.f.rom. one_anot her .
o §585] TR T al® SECREPRT] <l EIGal o7 BpLLAstd o

128@@@%%&@9 48 rreperakl 98 PPog Wed R&uRBRE Hi 8%a 81-1
apparatus to the mcroconputer 31 according to an

isoperatded of dme AAsererBy changing the operation
- nmode, for exanple, the nunber of - 31
[0066]

In the example shown in Fig. 5, since the thumbnail
data 81-n is 12 kilobytes, no data string is added and the
thumbnail data 81l-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, ﬁhe thumbnail data
81-1 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 81l-n are referred 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




SO05P1173 pixels in one frame (picture) of recorded
i mge data is changed or whether thunbnail data is
recorded or not can be changed. [0070] A drive 47 is
installed in the recording apparatus as required.
From a disk 48 on which the control programis
recorded, the drive 47 reads out the program and
supplies it to the mcroconputer 31. The
m croconputer 31 stores th programread out fromthe
disk 48 on the built-in rewrifable ROMor RAM and
executes the program The functions of the driv&tapili3
and the disk 48 can be achi eved by the drive 44 and
pigiedk 48. op@OTgme Firgcteres af drempralenddéprgei Agta is
synchroni zati on between _the nultipl exed noving imag
Ch@@ﬂﬁdaﬁa whRfihe o dhamdra it hdata numpresiordgst ar pet F‘Fféj”l e
an MPEG track is conposed of noving i nage data and
c@ﬁ? g data, and a thunbnail track is conposed of
qbnall data. In Fig. 6, one rectangle indicates
one i mge. The term "track"” neans a sequence of

| Megeg: iGfe JOURESinkOLVRLd lEprth%X§€eb§dlﬁé APDH G usTage
data constituting data in MPEX system stream for mat

reksiesgdoderkdm alkiitk 08 &ORvhidmosedoatrdd pragmsn drd
thunbnail data is generated from one of the franes in
regate @Otheomy 1@EP 4/ nraadd/REG thestrewgraBland supplies it

to the microcomputer 31. The microcomputer 31 stores the
program read out from the disk 48 on the bullt-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 daté and audio data and the
thumbnail data. In Fig. 6, an MPEG track is composed of
moVing image data and audioc data, and a thumbnail track is
composed of thumbnail data. In Fig. 6, one rectangle
-—indicates one image. - The term "track"™ means a sequence of
.images or sounds.

[0072]

For example, 1f 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 MPEGZ system




SO05P1173 stream corresponds to one item of thunbnail
data. In this case, one itemof thunbnail data
corresponds to a period of 0.5 second in playback of
the noving image. [0073] The file format of the
t hunbnail data 81 associated wth one GOP will now be
described with reference to Fig. 7 to Fig. 13. [0074]
As a file format for the thunbnail data 81, the Quick
TimeTM file format can be used. Hereinafter, the Quick
TimeTM file format is refééred to as the QT file
format. [0075] In the QT file format, noving i nM@§eFll73
data, audio data, static inage data, or the like is
stirediny ceyak byohdoake bneaidenf oIf ti1RiIA1 @aRagenemntthis
information for managi ng such bl ocked noving i mage
caghiat, apnauditendaf ahsbabit dabgecadatespcords theal p&keiod of
al so individually arranged into bl ocks. Such a bl ock
0.Ps sgcpadi €n detayhafik odnghestewinedm@ageat om Bl ocked
ng i mage data, audio data, static inmage data, or
[43% li ke is managed on a track-by-track basis, and

thepyd 0Ll 00, | Sf"@ﬁé %&rbur aﬁk fiQE Fé*é %(Jl:eir TRIE

i nf orma Ion 1or nmanagli ng a rac S as one

wﬁthegheonﬁommg_ﬂdma% Q@E@rmem&llt@ld 13 fER¥hEe O Big, 7
[0076] One novie data atom corresponds to one track.

to- F3g. 13.
[{0074] 4

As a file format for the thumbnail data 81, the Quick
Time™ 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, ménagement information for managing such
blocked moving image data, audio data, static image data, ox
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, audic 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 a plurality of tracks as one item
of moving image data is called a movie atom.

[0076]

One movie data atom corresponds to one track.




SO05P1173 [0077] Fig. 7 is a diagramdepicting an
exanple of a file in Playlist File (PLF) format, as.

one exanple of QI file format, for storing the

t hunbnail data 81. In the head of a file 101 in PLF
format for storing the thunbnail data 81, data (file
type data in the figure) for describing the file type

is arranged. The data for describing the file type is
foll owed by data (profile data in the figure) for
describing the file profipé.‘[0078] For exanple, the
data for describing the file type can be in a f&PABLL73
in conpliance with the MP4 extension (15014496-14) of
[OB&SéMedi aFi | eFormat (1 3014496-12) of the |SO
(I'nternational Organization for Standardizatiog{. In
addFigon/, fsor etampie, depialing iandcsarPhg ehe HliRe in

the data for describing the

format is. set in file
Pl&af&ﬂFFe.Fl%%og@jﬂ FRIEAG. { AP 0D S HATPEFOF o Raf 11 Hhprmat

data f d I, bi the fil ile is foll ,
Foho T REL S (irad FRArEd 804 6§ hoaV ot RE~Fi BErs) T She
104" R6Kpak OFR oAl FohNdEEAl £ e dfiAonbYhd8dtd b1 NQata

figure) of a video track arranged in the novie atom

(fofl eFigpe 7ddtsa MANageNEnfutaf of dBtdeyrrabihutbaafile dafpr

. 81. Atrack atom (data indicated by trak (MPEQ
isprogangedt r kg damat fierf dgsice)biofg aheVPELRZ syis¢ eim
stream (MPERXR pro%ran1strean) track arranged in the

fodpoved bpragfe -(pgglile 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
{IS014496-14) of BaseMediaFileFormat (IS014496-12) 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 for 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 MPEGZ system stream

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




SO05P1173 Fig. 7 is managenent information about the
MPEG&2 system streamin which noving i mage data and
audio data are nultiplexed. [0080] In a nedia atom
(data indicated by ndia in the figure) of the track
atom managenent information for managi ng the
conpressi on schene, storage |ocation, display tine,
and the |Iike of the corresponding novie data atomis
stored. In a nedia info[nggign atom (dat a indicat ed
by mnf in the figure) of “the nmedia atom vario%ﬁ
types of information associated with a sanple, PERLT3
is the m ni num management wunit, is arranged. For
Figkarpli€, ngpageeINPEGL osyret ean sah@dmtheMIBERZ pg vejremm
stream) track, the sanple is one franmg, and in the
SHReAR 1R r iR kCH MAHEG RlisBRafR taIan grdirheakanpfe is
97e Eg§n1of t hunbnai |l data 81. [0081] In a sanple
UEdP&S%t3m (data i ndicated by stbl in the figure) of
[dog@;medi a information atom various types of
i nf ormat i onassoci at ed w t hi ndi vi dual sanpl esi sarr anged.
In Bntd damphkenalestd dald datdiac al,edaby S tishd Eilhge)
figure) .of the sanple table atom a relationship
ofbéhreenadacdt@gnplaeagandnt infrernatiphaybackansging the
described. In a sanple chunk atom (data indicated by
cogpsession cHangur eFovage heosnpine Yabbéay atomg, aand the
. .relationshi p between sanpl es and a chunk conposed _of
1i ﬁeogah?ﬁ rrespeidipgegovie gata atom is stored. In a

media information atom {data indicated by minf in the
figure) of the media atom, various types of information
associated with a sample, which is the minimum management
unit, is arranged. For example, in the MPEG2 system stream
(MPEG2 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
-Ainformation-assoclated with individual samples-is- -arranged.
In a time sample atom (data indicated by stts in the figure)
of the sémple 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.




SO05P1173 [0082] Here, the term "chunk"” nmeans a data
unit, in a track, conposed of a collection of a
plurality of sanples. [0083] In addition, in a sanple
size atom (data indicated by stsz in the figure) of
the sanple table atom the anobunt of ‘data in each
sanple is described. In a chunk offset atom (data
indicated by stco in the figure) of the sanple table
atom information about the | ocation of each chunk
with respect to the head 8P the file is described.
[0084] Furthernore, the thunbnail data 81-1 to EH&PL173
t hunbnail data 81-n are stored in the file 101 in PLF
[Of0@edat as a novie data atom (data indicated by ndat
in the figure). In the file 101 in PLF format, the
t huidrer th¢attaral” ¢hunkt eeanshantdaasl udat a 81-an tarek,
sequentially arranged. 0085i More specifically, in
Cof“ﬁés?ijn‘éfs%nﬁ]éec%loé af ofh BFUEHe- T PfcR2BPORF of t he

“@@éie atomshown in Fig. 7, atime in playback of
: B of the thunbnail data 81-1 to the thunbnail data

81- . re:th ' S, descy.i hec
LR BEEL SR 1 F TR, AR, B (aSEEANHIAH by
st82%- Int Bhé hei gddynbraiche dadmy B -daraan akenp! ayedakagk ior

conjunction wwth one GOP of the MPEQR system stream
daas s$hosech rsaipde Gs ded3bribed. In a chunk offset atom
(détaAindicated by stco in the figure} of the sample table
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 81l-n are sequentially arranged.

[0085]

More specifically, in the time sample table atom of the
track atom of tﬁe movie atom shown in Fig. 7, arfime in
playback of each of the thumbnail data 81-1 to the thumbnail
data 8l-n, which are the movie data atom, is 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.




SO05P1173 [0087] The nunber of files recorded on the
- disk 45 can be reduced by storing the thunbnail data
81-1 to the thunbnail data 81-n in the file 101 in
PLF format as described above. [0088] Fig. 8 is a
di agram depicting a file storing the thunbnail data
81 separately fromthe file 101 in PLF format. A file
111 shown in Fig. 8 is a file for storing the
t hunbnail data 81-1 to the_thunbnail data 81-n that is
referred to fromthe fil& $617in PLF format. In the
file 111, the thunbnail data 81-1 to the thunbn&PPF1173
data 81-n are sequentially arranged. [0089] In this
[(®s/d, -in the nmedia informati on atom (data i ndicated
by mnf in the figure) of the track atomin the file
101The Mg afattllagnbgerrdnd o ¢headisl $orcan be
referring to . the file 111, such as_the storage ,
24 Hear) bR PPt At (HPUTORARD) G0 1 If the LR | Chypgbnail
tored. [0090] ..By Lng_s instead of stari the
SR BEnE: s BEe a0t Re BRI B i SR ER L PRE P
rob@kjin PLF format, the thunbnail data 81 can be
.recorded as the file 111 in a unique fornmat
exterqald yi o ef adihgdah ddaidbHinayad rhasksbastatdy tor: t he

file 101 in PLF format. Also in this case, since a
thuumbpaih @hly b lceghreaehy of rémetehfiitirail D1 dat aPBH - ot .
A.%gie-l§z shown in Fig. 8 is a file for storing the
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 data-81-n are
sequeﬁtially'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 ahd 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




SO05P1173 thunbnail data 81-n stored in the file 111 is
described in the file 101 in PLF fornat, each of the
thunbnail data 81-1 to the thunbnail data 81-n can be
pl ayed back in conjunction wth one GOP of the MPER
system stream as shown in Fig. 6. [0091] In
addition, the thunbnail data 81 can also be stored in
~a file in static image package format as a file
referred to by the file 1%% in PLF format. [0092]
Fig. 9 is a diagram depicting an exanple of a fl|ﬁ
static image package format for storing the t hunBHaFFL73
data 81. Afile 121 in static image package format,
thmb@hllsd@ta f3)-& istogedt in thagellsadkdgeésf eapribehsin
sanme data structure as that of the file 101 in

che B130r BaL i IR | oMt RS i TASEORAL ShoRP Y
| tod'égsr.gﬁwﬁ% SRR %-ﬁ%%“%w%gﬁdf BBosaft® i@%ﬁn&tm
withObRR 669 dEGHY! Akt TDOFRATKANR, | AL Bhow? 1P %1g) 0

[ooigtatic i mage package format. [0094] |In the file
121 in static inmage package format, a track atom

- (daim aduditdanedthy thhakbr{adldelatian 8l heat i glse)he whioekd

~_is managerent information for the thunbnail data 81,
inj & SiLbeelh stSiticeimheef phekddd farmataeiscai habe
format is afile - 38

to by the flle 101 in PLF format.

[0092] - .

Fig. 9 is a diagram depicting an example of a file in
static image package format for storing the thumbnail data
'81. 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 comitted.

- [0093]

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

[0094]

In the file 121 in static image package format, a track
atom (data indicated by trak (vide) in the figure), which is

management information for the thumbnail data 81, is stored.

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




SO05P1173 referred to by the file 101 in PLF format,
the track atomof the MPEQR system streamis not
stored in the file 121 in static imge package
format. [0095] The track atomin the file 121 in
static i mge package format is described as in the
track atomof the file 101 in PLF format.
Furthernore, in the file 121 in static imge package
format, the thunbnail data 81-1 to the thunbnail data
81-n are stored as the novP® data atom (data i ndicated
by ndat in the figure). [0096] Furthernore, theS05P1173
t hunbnail data 81-1 to the thunbnail data 81-n may be
refeored to lay file fiidld adat ionPhelfadreditdatae frdek atom of
format, which is a file format for storing a plurality
thef MPE€AsS Y Lamtsideen 66 homgetalad indhe diael 21 in
associated wth each |ocation, serving as a tine
stafi el BRI RPARNGHF f°FBGE; and a time in playback may
[o?% iescribed by neans of a file in track managenent
’ré format for storing track- rel ated nmanagenent
'nffﬁ§“¥féyk akBR9T), tﬁ%gkiﬁ%plbﬁ éndg@gﬁf%nfhaggfggg&fge

exanple of a file in track nmanagenent file

. folhh® Cas@esdiibedl hsl Snarhdi BeAMAeRi 6Fi 8B api BXar @n

of afile in location-related data file format in
PIFhiEsrmaise. Hud98rmord9 in the file 121 in static image

package format, the thumbnail data 81-1 to the thumbnail
data 81-n are stored as the movie data atom (data indicated
by mdat in the figure).

[0096]

Furthermore, the thumbnail data 81-1 to the thumbnail
data 81-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 management file format for storing track-
~related management information. -

. [0097] |

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.

10098]




S05P1173 Since a video track cannot be used in a track
managenent file 131 shown in Fig. 10, the first track
atom (data indicated by trak (tinme location data) in
the figure) in the track managenent file 131 is
managenent information for a |ocation-related data
file 141 shown in Fig. 11, and the subsequent track
atom (data indicated by trak (MPE&R program stream
in the figure) in the track managenent file 131 is
nmanagenent i nformation fa&r 3?hé MPEG system streamin
whi ch nmoving i mage data and audio data are SO0SP1173
mul ti plexed. [0099] In the track atomfor the
| ocatnon-a etizgiced tdath ¢anmeot bkl usadsanpaetxark esponds
to each itemof data for a plurality of |ocations
napegesdntnfihe 1Wcatioon- el Bied Hat &hef ifigst4tragh atom
ot her words, information about each jtem of data for

dé"tﬁ‘l &PQFF?E/E%beT dcat dhdmEnleFREIR Aaten- L8l EP%dfl‘HJa’i%

i g é LS stored _in tE ﬁ a_ i nformti ?n a% \
H ﬁ Fc F%ﬁ FAHRIFST £R&S ?5 rej "BPRAFREEFatk %E%):%é}
fofrhs 159991519&41%%%69 gat i é|f4ﬂ-4§!txom&;h§nr 9&@@?,8%&
: tween each itemo ata for a plurality o
thbogabs@@ﬁemﬁlﬂﬂa%k laeeat iigats el mliathtdaby tkhr MERG?2

corresponding to a sanple, and a tine in playback is
pragseamni bededn) tive thiemfiganp) eimtide trdakambndgesdred tije

stts in the flgurf) of the sanple table atomof the
13dedrarppigenant dmferoatiant her tihec MPEGEnFYBEeR Rt ream in

| ocation-re] ated data file 141. [0100] - 40
which moving image data and audic data are multiplexed.

.[0099]

o 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]




SO05P1173 As shown in Fig. 11, data is stored at each
location in the location-related data file 141
[0101] "In the current description, the term
"l ocation"” means a tinme range in a noving inmage, as
shown in Fig. 12, and a plurality of locations is
sequentially arranged in order w thout overl apping
each other or having gaps therebetween. 1In short, a
range in tinme can be specified by specifying
| ocati ons in seguence. [0169 When the track
managenent file 131 and the | ocation- rel ated daff>F1173
file 141 are to be used, one thunbnail (thunbnail
dat &s 8dhowrs ims$agi- al éd Ftth ienetboedt doreacH 0r@tikor in
exanpl e, as shown in Fig. 12, a thunmbnail 1 (e.qg.,
th@hé°?ﬁﬁﬁ%%a¥¢lﬁkﬁii@9231 ilg thkociated with a first
[0 %igtlon , a thunbnail 2 (e.g., the thunbnail data
g is associated with a location 2 subsequent to

thezﬁg@ﬁﬁkﬁ&r%ntadeégfg%ﬂﬁnn $pECrlyy b1 qgn%wans a

. data I'S "assocCl tha Iocatlon sequent
tik@ &»Qﬁgéog@ta %v%,ngaaﬁla simdatiym ant PYgbNAL| dhg a
(e.g., the thunbnail ?a 81-n) is associ ated with
'plﬁrbhltpcafIIﬂtatldﬂélﬁé]se@ﬁeﬁﬁﬁ&&ly Rrkafggedlin aotiidm
nunber indicating the order of data and unit netadata
- withetbdaver lanninageachr phgedor rhavidy 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) 1s 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 (e.g., the thumbnail data 81-n) is
associated with n-th location n.

[0104]
As shown in Fig. 11, a data number indicating the order

~ of data and unit metadata (metadata unit) are arranged in



SO05P1173 the | ocation-related data file 141 as data
for each location. |In the unit netadata, the data
anmount of unit metadata, |anguage used for _
description, metadata encodi ng schenme, data-type
identification nunber for identifying the type of the
net adata, the thunbnail data 81 serving as the
net adata, and data other than the thunbnail data 81
are arranged in sequence. Data other than the
t hunbnai | data 81 arrangéd41néxt to the thunbnail data
81 may or may not be stored in the unit metadata%°F1173
[0105] Therefore, each of the thunbnail data 81-1 to
thehéocéhionaillateat da8s- Aitanldle g aped BHackeagh location.
conjunction with a |ocation by storing nmanagenent
In fyher hatt gretfasiateef &hei dgta camag [odc #PibnreeRed ten
data file &4(ﬁ%such as _the storage | ocation at h and

LapgPadnanes %€ SCEARFL-BR: B @BE A GPEOHTY € i

h di t .(data_i ndi.cat by. i i Fi g. f
o et PEa ot PRasE! i irpipd By ol %
thi! Aeka8BNA0eRN hiibh8al OF §Bts 3Nd sRYvahkangi ﬂg? metadata,

i nformation about.each item of data for the |ocation
andndhbe dt0eat itean thkateehsiadid fdalte 84late. gerarddi®l in
nunber of the data and information indicating the
segekate ondhitp béheeehhihetmirtiemnbnefl Lt Hetalad b eanchnged

time in playback) in the sanple table atom (data

negpdre athal W@P@Iﬁ-li Aot gE.;l Y. Jr0Yes| not tb¢ hetqxsehatiion
thgsuégg éégg%gﬁé'which each GOP of the - 42
[0105]

Therefore, each of the thumbnaill 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




MPEG2 system streamis played back, each of the
t hunbnail data 81-1 to the thunbnail data 81-n can be
played back in conjunction with one GOP of the MPER
system stream as shown in Fig. 6. [0107]
Al ternatively, the thunbnail data 81 stored in an
external file may further be referred to froma file
in location-related data file format, rather than
storing the thunbnail data 81 in the file in
| ocation-rel ated data firFe4format. [0108] Fig. 13 is
a di agram depicting an exanple of a .|location-refapBYL73
- data file 151 for further referring to the thunbnai
MrdgbasBidtah asteckdam ignpexyed nedcl,i leach blfotihe stloumibrgril
the thunbnail data 81 therein and a reference file 111
dageoBilng thethdurhmbinhidatdat8181{r01E®] bel plaked back in
| ocation-related data file 151, the data nunber and
CORAPRCRRPAdEH A (RSt &9t QfinFRg MHES 2 sVER§BdS BECHM £ or
h_each.lo%:atio . In the unit netadata, the data anount
ShEPD LHi tt9%etAdat a, | anguage used for description,
[Oqgﬁzdata encodi ng schenme, data-type identification
nunber for identifying the type of the netadata, and

t hearRiadatideake tREMaNaRhalin gagdentestdhed et agat a
of the |ocation-related data file 151 is conposed of
extbBendl | £ namay iMwelthdinge theferrdd t805PdA78 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. |
[0102]

In the location-related data file 151, the data number
and unit metadata {metadata unit) are arranged as data for
each locaticon. In the unit metadata, the data amount of
unit metadata,.language 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 the location-related

-data file 151 is composed of the file name (including the




“path) of the file 111, offset of each itemof the
thunbnail data 81 in the file 111, and the data size
of each itemof the thunbnail data 81 in the file
111. [0110] - The offset in the nmetadata indicates the
amount of data fromthe beginning of the file 111 to
the beginning of the thunbnail data 81 referred to
fromthe netadata. The data size in the netadata
i ndi cates the data amount of the thunbnail data 81
referred to fromthe netadéfa [0111] The layout on
the disk 45 of the MPER system stream and the S05P1173
thunbnail data 81 recorded on the disk 45 will now be

padégdcprifbede f0U4 2011, Tlod LMPEQRS sgattemtstr ednthe tlwdyddd
in a contiguous area on the disk 45 at predeterm ned

daitat 8lvarstiortileaylilly apdckhedatrovilig Phagachfliae of
stemstr trean1un|t '161-1 to a
Egﬁﬁgﬁﬁ+% %% nggi }¥4 1%4 indicate units in

d¥T0 h the MPEQ2 systen1strean1|s recorded, i.e.,
predetermned tine intervals of 10 second to 20
Secﬁﬂghoﬁf§étpEEYEHQ Rk e MM cRle s MBI  ant t MBEHdata
system streamis divided into one recording unit

frof. ghe BAyinifng beE sheeameniil il -thet Beslinetmy WH tthe
161-6) at predetermned intervals for playing back

thivhbnabVi datd Ageefed44edSOSPIAGM8 the metadata. The data

size in the metadata indicates the data amount of the

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

The layout on the disk 45 of fthe MPEGZ éystem stream
" and the thumbnail data 81 recorded on the disk 45 will now
~be described.

[0112]

The MPEG2 system stream 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 divided into cne 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




and is recorded on the disk 45. In other words, each
of the streamunit 161-1 to the streamunit 161-6 is
data of the noving i mage generated by dividing the
noving i mage at predetermned intervals for playing
back the noving i mage. [0114] Hereinafter, the stream
unit 161-1 to the streamunit 161-6 are referred to
just as the streamunit 161 if it is not necessary to
differentiate them from one another. [0115] The
streamunit 161 is recorded®i n one contiguous area
the disk 45. [0116] As shown in Fig. 14, the 505P1173
thunbnai| data 81 is recorded in a thunbnail data
andeder dengrde@corl el ddsd 45t hubbrezitier detdsr eeathi oy the
area 162-2, which are areas contiguous to the
Strr@weéflwei%hleatrﬁ @ﬁqet §tigam %#t | 5 gfga of the

. | dat nd the thunb I
noYard PBREs ol Faree pys 3Tsta R i F@é’angdffﬁi%%?a‘fga'

o] f h r 61

o LA P AR £ oA RRP RASI sBY FEAT {0
(odaisng so, when the thunbnail data 81 is read out and
then the streamunit 161 is read out, the streamunit
161Heﬁéﬂhdﬁieﬁeadhéuﬁtr@mﬁdnﬂﬁﬁhﬁlaﬂtEﬁ tie dthnaamankt
data 81 has been read out, without requiring a seek

létli-freape tBBkrreddBo $065P14F3the stream unit 161 if it is

not necessary to differentiate them from one ancther.
[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 thumbnall data recording area 162-1 and a thumbnail
data recording area 162-2, which are areas contiguous to the
respective stream units 161. For 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 out, 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




rotational l|atency. This technique allows the nunber

of seek operations or the nunber of rotational delays
in a case where the thunbnail data 81 is recorded to

be the sane as the nunber of seek operations or the

nunber of rotational delays in a case where the

t hunbnail data 81 is not recorded. Thus, this

recording technique is suitable if the disk 45 is a

di sk having a relatively |onger access tine (seek or

rotational |atency), such 43 an optical disk. [0118]

Herei nafter, the thunbnail data recording area 189581173

and the thunbnail data recording area 162-2 are
rottatepnel Iaterddift ahikheetimidpraidl 1datsathecotmbdary & ea

162 if it is not necessary to differentiate them from
seefichpotdiciond @1 %he Rigbedi>f scadiagpprdnidbpy€timg Chee

process of recordin the thunbnail data 81 adjacent
Wh?éetﬁ%es@hQﬁ?ﬂﬂkilﬁa%els%nl$rﬁ§Qﬂ@9@d45° bFOﬁEﬁﬂsaﬂﬁeas

buf f 3 ded th ff f t
B e PEEF BAAY NP a it FEFOFbr S5 TG PRE
achyonaid daia ALondh ighl v Fopeaxaple, 5@%écv&ded.

ers UF er nmenory fél-

Thispatit & rdrdnaetdenhegse ﬂ ts‘%ﬁ'&%ﬁo'l\éehf tltlé‘edlté/}@ 45 1is
burfers may be [logically provided by dividing an area

a bkl hawirg) ad repaedetey ek nddeess ﬁﬁméh&s&&ﬁfdﬁ
menory 43 in the formof - 46 S05P1173

rotational 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 1if 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 MPEGZ2 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. Alternatively, 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




a single hardware device. [0121] The upper graph in
Fig. 15 depicts a tinme-lapse change in the anount of
buf fered MPEQ system stream data, and the | ower
graph in Fig. 15 depicts a tinme-lapse change in the
amount of buffered thunbnail data 81. The vertica
axis in Fig. 15 denotes the anount of data, and the
horizontal axis in Fig. 15 denotes tine. [0122] Wen
time tl is reached a predetermned tine after
recordi ng has been started?®tfe anount of buffered
MPEGR system streamdata is equal to or |arger fRaRIL73
the threshold for starting system stream recording.

a Bhepééoheravacordaiwige.of the buffered MPEQR system
streamonto the disk 45 as the streamunit 161-1 is -

[0d€dited. At time t2, since recording of the MPER

syst em stream has reached the end of the styream unit -
161the Lﬁ’%%elgréﬁgr LR B 1 L pAFITEd 2 oF 1T SR T &#ﬁa&qe

| ited duri h i f [ 2 [

i P earr R VeBrATE ol T Re DUTTE G RRRCOTESLTaN Che
Lowkkeampn id hﬁogs.u hsequpntc $t4 8NN sl6ingnks & afeed
cat time t3. [0123] It is assuned that the anount of

ambuht e6 €dotihewdnBithumBakal 8dat$ EQuUalThikovertl edyeixihdm
the threshold for starting thunbnail data recording

Figt fibndetdieatthehiambubtheof MRE®, syslt éheshoedmntsalbeixig
recorded in the streamunit - 47 505P1173

in Fig. 15 denotes time.

[0122]

When time tl1 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
fqr starting system stream recording. Therefore, recording
of the buffered MPEG2 system stream onto the disk 45 as the
stream unit 161-1 is started. ALt time t2, siﬁce recording
of the MPEG2 system stream has reached the end of the stream
unit 161-1, a seeék 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 subsegquent stream unit 161-2 is started at time 3.
[0123]

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

MPEG2 system stream is being recorded in the stream unit




161-2. \Wile recording the MPEQ system stream on the
di sk 45, the recording apparatus does not nonitor the
amount of thunbnail data 81. [0124] Since recording
of the MPEQ system stream has reached the end of the
streamunit 161-2 at tine t5, the recording - apparatus
determines at tine t5 whether the anmount of buffered
thunmbnail data 81 is equal to or |arger than the
threshold for starting thunbnail data recording.
[0125] Since the anmount of 't hunbnail data 81 i33898?£73
to or larger than the threshold for starting
thunbnai| data recording at time t5, a seek operation
16ls2per Pt hedeasiordiiske thet MPEea JystamnistagaBagRdthm itk
detern1nat|on result during the period fromtinme t5
45y o tPp Bt didi SRPAFPRE St @C’es r%bll‘kﬁnﬁéoéf Che e PRMT e e
e th HbQ |&aq§t 81 in the thunbnail data recording area
lﬁ%% i arted. [0126] As described with reference
9y EI 5, the thunbnail data 81 is recorded on the
&lsk 45 in one cluster as the wunit in which error

corgaedd aRcosdealm b0 putMINGt ResEER. sthedlimsCasachkl

the thunbnail data 81 is snmaller than 12 kil obytes,
thangndatf tdter istgerns adidedléb-2 het ttHmebind) | tate&irding

smal l er than 12 kil obytes to increase the size to 12
appprabys edetermi@esSgsPiimg t5 whether the amount of

buffered thumbnail data 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 thah the threshold for starting thuﬁbnail 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 té6, and at time té,
‘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 stfing is added to the thumbnail data 81
smaller than 12 kilobytes to increase the size to 12

kilobytes.




[0127] The thunbnail data recording area 162-1 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 162-1. [0128] Since recording of the
thunbnail data 81 in the thunbnail data recording
area 162-1 is ended at tine t7, recording of the
buffered MPEQR system streamin the stream unit 161-3
subsequent to the thunbnai F8data recording area 162-1
is started. [0129] Since recording of the MPEG2S0SP1173
system stream has reached the end of the stream unit
[00&@T-]3 at tine t8, a seek operation is performed or
disk rotation is awaited during the period fromtinme
t 8 The tilmmbmgiladdtat re¢omding areacbpdihgiofa tdsatiguous
buffered MPEQR system streamjn the _subsequent stream

argRi Fompased ot Qg P&d2 PHRB Y fde GLHETSRBungRGfone O
buffered MP system stream.is, .equal .to_or s l.er

* BHRCLEEY torereartt FREMCTOL FBdar dindo BFevte ApRashe

the%BhEM S&é?@écfbﬂd’l%gsé&éénlé‘i‘if._ 161-4 is suspended,
and a standby node continues until the buffer is

(ofieBhed wth the MPEQR system stream [0131] - 49

S05P1173
Since recording of the thumbnail data 81 in the

thumbnail data recording area 162-1 is ended at time t7,
recording of the buffered MPEGZ 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
subseguent stream unit 161-4 is started.
~~[0130]

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

[0131]




It is assuned that the anount of buffered thunbnail
data 81 is equal to or.larger than the threshold for
starting thunbnail data recording at tine tll, at
which recording the MPEQR system streamin the stream
unit 161-4 is suspended. Wile recording the MPEQ
system streamis suspended, the recording apparatus
does not nonitor the anount of thunbnail data 81.
[0132] At tinme t12, since %he amount of buffered
MPER system streamis éqé | "to or larger than the
threshold for starting systen1strean1recording,59ﬂ%1173
suspended recording of the buffered MPER system

st reamd rsishaedt tham tné tak8mts ofsbuf ésued . rGra3 [
Wien recording of the MPER system stream has_reached

- dafRe8énds FT4de t&t PEakPEACY QBN 4£hgt thrasheld fTame
di t det ' whet h h ) f

o R B LSEALE S P T
_ | [ hnai | i-Ng.
cet gl s SIOMAEY SSABLH BE-LINTAN. U8t 8ap SRR
ist 0Q5ptRILEr Gitan et E@g&h&fﬁ%%rﬂs st 3pstae Jtvadnalis

data recording at time t13, a seek operation is
suppefidedect oy rdicekdh 64 aspEdrd tisavidketetdobasedh tair the

determ nation result during the period fromtine t13
ampont | o thibnand detei fik.-t14, - 50 SO05P1173

[0132]

At time t12, 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 MPEGZ‘system stream has reached
the end of the stream unit 161-4 at time t13, the recording
apparatus determines whether the amocunt of buffered
thumbnail data 81 is equal to or larger than the threshold
for starting thumbnail data recording.

[0134]

Since the amount of thumbnall data 81 is equal to or
larger than the threshold for starting thumbnail data
reccrding at time tl1l3, a seek operation is performéd or disk
rotation is awaited based on the determination result during

the period from time tl13 to time tl4, and at time tl4,




recording of the buffered thunbnail data 81 in the

thunbnail data recording area 162-2 is started.

[0135] Since recording of the thunbnail data 81 in

the thunbnail data recording area 162-2 is ended at

time t15, recording of the buffered MPEQ system

streamin the stream unit 161-5 subsequent to the

t hunbnai |l data recording area 162-2 is started.

[0136] Whien the thunbnail .data 81 is to be recorded

in the thunbnail data recdrding area 162-2, the

thunbnail data 81 smaller than 12 kil obytes is 5888%673

W th any data string, as in the thunbnail data )
receceiarngt abled iereds shpmhnat hdafiazy 81 ia therdugdpail

to 12 kil pbytes and then each itemof the thunbnail
daia 5597 P SkrtiotP i OReSEAtAthr | The thurbnai |

[ recording area 162-2 is a contiguous area
con@osed of one or a plurality of clusters, and one

or & RldrAddWitl oktens tqfém&ylamna&ad@i & Bl S

recorded In the thunbnai|l data recording area 162-2.

thuob34} 1 Alatd MRedok@lingl Be8ar eeprAdiing caietihat MPEGR +15,
system stream has reached the end of the stream unit

reterdbingacfedie loyfdeabdoMPES2 perdtemred reemdiskthot sitneam
is awaited during the period fromtime t16 to tine

ung £7163her adftauenteteor Hﬁﬁgthlmbrﬁilé PatheredoMrE area

16§¥§t§2’§§§§¥22J n the subsequent stream- 51 S05P1173

[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 recordéd 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 periocd from time tl6 to time t17. Thereafter, recording

of the buffered MPEG2 system stream in the subsequent stream




unit 161-6 is started at tine t17. [0138]
Alternatively, recording may be perforned at a
position away fromthe streamunit 161 where the
thunbnail data recording areas 162 are adjacent to
each other. [0139] Fig. 16 is a diagram depicting an

exanpl e of thunbnail data recording areas 162 in
whi ch adj acent recording is perforned. Thunbnail data
recording area 162-1 to thunbnail data recording area

162-4 are provided adjacén?ltﬁ each other at

position away fromthe streamunit 161-1 to the S0°P1173

streamunit 161-(n+l). [0140] By doing so, even when
unlny 6l.t enks oftadtherbmai ktidat®lBl are read out fromthe

di sk 45, many itens of thunbnail data 81 can be read
[0d@8lqui ckly fromthe disk 45, wi thout requiring a seek

tinme or disk otatioq%bﬁkgtenc . Although, this L
{ eChHiGHE taAESEs FRECTRITSoMAG! PeeBR BRI itng BPSihion
nunber_ of rotational.?eg S Jin a.case.wh re.%h
B URbRI TGt B 18 FedBt dl 1 BecoME T BF ber (¢ ifan
rekBea Mhere 2f 1%8€k reORgY ALLONS PlealhecpHEbEr Of
rotational delays i1n a tcase where the thunbnail data
[082%9]s not recorded, the thunbnail data 81 can be read
out by sequentially accessing a plurality of -
t huriignaille dat a dezgrah niprdredsglsf. eddysl e tdi Shumbnail
recording technique is suitable if the disk 45 is a
dagjpskecombings@spg$7362 in which adjacent recording 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
81 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
number 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 B8l can be read out by sequentially accessing a

plurality of thumbnail data recording areas 162. Thus, this

recording technique is suitable if the disk 45 is a disk




having a relatively short access tine (seek or.

rotational |atency), such as a hard disk. [0141]

Fig. 17 is a diagram depicting the process of

recording onto the disk 45 in a case where the

thunbnail data 81 are recorded together at a position

away fromthe streamunit 161. Also in this case, the

buffer nenory 43 is provided wth a buffer for

storing the WER systean%ge§n1and a buffer for

- storing the thunbnail data 81 individually. [Oléﬁ] 73

The upper graph in Fig. 17 depicts a time-|apse gﬁéé

the a of buffered MPEQ2 system stream dat a,

haa‘ﬁdl% Re T rnﬁawebxz a-ﬂr?% aﬁpass 1%1% pisaak 21t rRbat eyl

n unt uffered thunbnail data 81.
1 é%d%zftfggﬂ %ﬁi Frd ﬁ 69 17 denotes the anount of
[Aatg, and the horlzontal axis in Fig. 15 denotes
time. [0143] When tine t31 is reached a predeterm ned
tinei@f ter 14 ecahdlyPin s, RasRSEALL ﬁgocég@ SR 1 8f ng
buffered MPE&R system streamdata is equal to or
ortar gee thak 4heit ly eshel dhetortisd artintgasiystetn st eann
recording. Therefore, recording of the buffered MPER
re§9§@léﬁ1 seger Mt at hesHE 5kn 48iaas firke. ther ebneamiunit
61-1 is started. At tinme t32, since recording of the

16\pEBlEgstentiRis e“é\ﬁeha@?é%ﬂ*étf {80 d 4 8f 16 Herastirdesim

widfl b A0dedy 8 seck onerallaps perfarmed or disk
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 MPEGZ 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
df the buffered MPEG2Z system stream onto the disk 45 as the
stream unit 161-1 is.started. At time t32, since recording
of the MPEGZ system stream has reached the end of the stream

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




Is awaited during the period fromtinme t32 to tine

t33. Thereafter, recording of the buffered MPER

system streamin the subsequent streamunit 161-2 is

started at tinme t33. [0144] It is assuned that the

amount of buffered thunbnail data 81 is equal to or

| arger than the threshold for starting thunbnail data

recording at tinme t34, at which the MPE® system

streamis being recorded_igsthe streamunit 161-2.

Wil e recording the MPER system stream on the dis%"§P1173

45, the recordi ng apparatus does not nonitor the

, anmoun f , thumbnail data 81. [0145] _ Since recording
1PV RRES Ry SEnPeErednt FeR FaHeld tenbiBadt - t he

r nit 161-2 at _ti 3 th rdin .

A A

uf, nbnai . L I r an
R R el e i Ao Lo T L
[01@k46] Since the anmpbunt of thunbnail data 81 is equal

to or larger than the threshold for starting

t hubtbnies |a schatreed teebr theganadurdt e L3S femes edlambnail

operation is perforned based on the determ nation
dafasfit iguedyryl tive ofelpbdet rigmn ithe t3%eshold|fr t 36,

and at tiqr}glfta& recording of the buffered thunbnail
STALGFANG 1L hHRTAd Lt SEhBnAEFO BRI RE rade drigien§34r eat Tepich the

MPEE?réﬁékeﬁ.5%%ea%0§§1%2§ng 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 reached
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 equal 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.




[0147] A so in this case, as described with reference
to Fig. 5, the thunbnail data 81 is recorded on the
disk 45 in one cluster as the unit in which error
correction is carried out by the ECC such that the
cluster is padded. The thunbnail data recording area
"162-1 is a contiguous area conposed of one or a
plurality of clusters, and one or a plurality of
items of thunmbnail data 81.,s recorded in the
thunbnail data recording area 162-1. [0148] Sin
recordi ng of the thunbnail data 81 in the t hunbi
data recording area 162-1 is ended at tine t37, a
[%k%m operation is perfornmed during the period from

t37, tg.tine t38 and at tine t3 recordin of_
%ﬁ?fﬂ&&%ﬁéﬁe's%tg SEREL L tﬁ‘é%%‘?‘f‘%%ﬁn i%g-

,16&1e ﬂﬁmﬁn&oﬁ'c%é:%n ARy ar?ﬁaé‘l“ %%Dag'k fata) e

recor |ng area
clﬁl%%@'i'd!aggtl@é e M%Eﬁﬁléb{%@%lstao%@c%%nf f@%@%ié&? out
of the streamunit 161-3 at tine t39, a se
byopihtaaECOnsucSh petarormed cotisdeKi$ Baalde@n | Shawehim@shail
during the period fromtinme t39 to tinme t40, and at
datergecd0ding evmedileg-of 1s he dudtfignedsVREER syspesed of
streamin the subsequent streamunit 161-4 is
ong gft 8dPl PGy ofi rdustaes anpitthtongf obuff Bt et MAEGRE

'1te%§t691éhuﬁgﬂglusdat25815¥§F?ég§ided in the thumbnall data
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recording area 162-1,
[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 périod from time £37
to time t38 and at time t38, recording of the buffered MPEG2
system stream in the stream unit 161-3 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..

f0150]

Since the amount of buffered MPEG2 system stream is




equal to or smaller than one cluster at tine t41,
recording of the MPEQR system streamin the stream
unit 161-4 is suspended, and a standby node conti nues
until the buffer is filled with the MPEQ system
stream [0151] It is assuned that the anmount of
buffered thunbnail data 81 is equal to or |arger than
the threshold for starting thunbnail data recording
at time t42, at which rec%%dlng the MPEQR2 system
streamin the streamunit i s suspended. Wil
recordi ng the MPEGR system streamis suspended, 9551173
recordi ng apparatus does not nonitor the anount of
equadnBrabt emalle] tHapl®2F cMesteénmtt 43mesitAte réeording
amount _of buffered MPEG system streamis equal to or

oﬁ &PgeVPERArs Y HeeTt 1teshBl 40 Bhe staaahgnisydbdnt si¥ eam
RS USRI ERI LA 1T RIS 1o
£iN§a4NEe &Q&%Egy%gﬁﬁgﬁ%g %1%[ of ‘the WPEG system

stream has reache e’en he streamunit 161-4
[oat1yine t44, the recording apparatus determ nes
whet her the amount of buffered thunbnail data 81 is
equell it=0 amsuladgehat hiine taeudr eShebdfefod (Shaikinang
t hunbnai |l data recording. [0154] - 56 SO05P1173
data 81 is 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
- 1s 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 reéording
apparatus determines whether the amount of buffered
thumbnail data 81 is equal to or larger than the threshold
for starting thumbnail data recording.

[0154]




Since the anmount of thunbnail data 81 is equal to or

| arger than the threshold for starting thunbnail data
recording at tinme t44, a seek operation is perforned
based on the determ nation result during the period
fromtinme t44 to time t45, and at tinme t45, recording
of the buffered thunbnail data 81 in the thunbnai
data recording area 162-2 is started. [0155] Since
recording of the thunbnail data 81 in the thunbnai
data recording area 162-2 i's ended at tine t46, a
seek operation is perforned during the period fromFLl73

time t46 to tinme t47, and at time t47, recording of
t heShBfe el amgpmE oy shemhrstide gatan 81 hés seqwesmtgnior

161-5 at a posjtio y fromthe thunbnail data

135988 &3% Egﬁatﬁfﬁq?%%sm%graﬁ%ﬂtmq GreEPrat Lt fake t 48,
j ecordj of, the st.em stream. has
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"streamin the subsequent stream wunit 161-6 is started
thypbnaie da49s §01i57]thePtbuwrssa iy data hecoedondi agea 162-2

_apparatus will now be described with reference to a
1sf oRERBAt . [0158] - 57 805P1173
[0155]

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
MPEG2 System stream in the stream unit 161-5 at a position
away from the thumbnail data recording area 162-2 is started.
[0156]

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
éf 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]




Fig. 18 is a flowhart illustrating the process of
converting data by the recording apparatus. In step

551, the noving-i nage conpression section 38

conpresses the acquired noving inmage in accordance

with the MPEQ technique. 1In step 552, the audio
conpression section 42 conpresses the acquired sound

in accordance with the AC3 technique. [0159] 1In step
553, fromthe noving imagecdata stored in the buffer
menory 35, the extraction section 51 of the nunbsr- 1173
of - pi xel s conversion section 40 extracts one pic dré

(frame) _fromone GOP of the noving image to be
conﬁ%%ssje% ish & r#éOWﬁB@Fﬁglwaﬁéfactdmﬁr EB8j BrPeRsE iodn
f th t f
B A 2%9&0 't he SRR,
P AEOGS OB P OSSO0 L O 5 e DLl e

adofui #BB Shov i tHRIJEHE, aEQBr&éﬁE@”ﬁitHl%EeeﬁbE ST QMhn i que.

section 51 may €xtract one picture (frame) from one
InGePepf 55he tho\duddol Hegprdastsh e ishgnal comsh&Rid NG he
_the boundary between GOPs from the noving-inage
acguapedssdwrd siertticorrggnce [WilE0] tHen ACBe pe&bdi qude
nunber - of - pi xel s conversi on section 40 converts the
[Oﬂéﬁﬁer of pi xel s of the extracted frame. In step 554,
fr |er of the extractgd frame,

AR S0, Br 8RO e e AR G0t ek Apnghe
buEEgP emgg%pﬁ¥ekieogggpggﬁéﬁa%%§ﬁqO rgqeogyth£Q£mber

exanpl e i ndi ng -
of-pixels conversion section 40 extracts one picture (frame)

from one GOP of the moving image to be compressed in the

moving-image compressioh section 38. For example, if the

number of pictures (frames) constituting a GOP is
predetermined in the moving—-image compression section 38,
one picture (frame) is extracted for the number of pictures
(frames). Furthermore, for example, the extfaction 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 854, from among the pixels of the extracted frame, the
, ﬁumbernof—pixels conversion section 40 converts the number

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



out pixels at predeterm ned positions on the frane.
More specifically, in step 554, the nunber-of-pixels
conversion section 40 cal cul ates the nean val ue of
the pi xel values of four pixels, adjacent to one
anot her, conposed of two pixels in the vertica
direction and two pixels in the horizontal direction
from anong the pixels of the extracted frane and then
thins out three pixels fromthe four pixels by setting
the cal cul ated mean val ué £8 one pi xel replacing the
four pixels to convert the number of pixels of ©R&PL173
frame. [0161] In step 554, the nunber-of-pixels
ocudoinEesd B oat serctdeserddnedapo pierforsmononher §ranet 0 More
produce_a frane conposed of any nunber of pixels and,
sperafarat &y s t He sharbSP4of the xelmber-of —piaslbt aanve ¥ simm
i nvention. [0162]_ In_step

- d limt. th t
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static-inmage conpression section 41 stores t

digenef ah efréth ey lthdapaxel § dheHukkeraresnr yréd and
[0163] |In step 556, the m croconputer 31 adjusts the

thenl éhiheoromt Wireehpikblisbfiaon tdet Louacgikerd bhrsotghing
conpression., For exanple, in step 556, the

thgi ep beptpiadkmesn Fahuadiusane P§gelspgpiaging the four

pixels to convert the number of pixels of the frame.
[01€1]

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.
7[01621

In step S55, 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
éompression séction 41 stores the generated thumbnail data
in the buffer memory 43.

[0163]

In step S56, the microcomputer 31 adjusts the file

format of the thumbnail data‘acquirea through compression.

For example, in step 556, the microcomputer 31 can adjust




the file format of the thunbnail data acquired through
conpression to the PLF format, file format referred to
from the file 101 in PLF format, static imge package
format, or the location-related data file 141
referred to fromthe track managenent file 131
[0164] |If the thunbnail data is adjusted to a file
format referred to fromanother file, the
m croconputer 31 generagegga_file for referring to
the thunbnail data and the”“generated file is als
recorded on the disk 45 as thunbnail data. [016§§5P1173
Al t hough, in the above description, the processing

ther inle sfepradb rf dhey spusbBall data issduduedbyhoegh
nnving:inaﬁf conpressi on section 38 to the audio

51 ofrP S

COPBIBF o 49™Mahd the Sorract reheserd ifoh pm
he.m. c o} y _carry .out the processin

enpr ST TLOE SIS PepBleo 51 dlae RgoRRES chrea o
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illustrating the process of ~recor I ng data:%y the

tratRreeogEteer: ¥11konzexecuting the control program

. In step S71, the control program acquires the anount

[0dF48tored MPER system streamdata fromthe buffer
menory 43 and determ nes whet her the amount of MPER
systfernhst FeumbHat h dater d¢ edivheedutd v fidpolprudti s

ual - 60 SO05P1173
reggrred 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 45Ias thumbnail
data.
[0165]

Although, in the above descriptioﬁ, the processing from
step 551 to step S55 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 $55 by
executing the control program.

[0166]

Fig. 19 is a flowchart for illustrating the process of
recérding 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 MPEG2

system stream data stored in the buffer memory 43 is equal



to or larger than a predeterm ned threshold for
starting systemstreamrecording. [0167] If it is
deternmine in step S71 that the anobunt of MPER system
stream data stored in the buffer nmenory 43 is bel ow
the threshold for starting system streamrecording,
the procedure returns to step 571, where the
determination processing is repeated until the anount
of MPE&Q system stream datg is equal to or larger
than the threshold for starting system stream 5p1173
recording. [0168] |If it is determned in step S?f
that _the anpunt of the MPER system stream data
tostoafr eGTPRTt RR2B F Rrededroryrad threshfidl fos skarbiner
‘ n the threshohg“;or starting system stream

ha
Sy%&?@r& hge™t he“FT W 9r oceeds to step 572, where the
[B@Ayrol program causes the drive 44 to record onto the

dISk 45 one cluster of MPEQ system stream stored in

therpuif efs MRARANIAS. in [HBI]s7hN £8EEPL RS Samdli: Qﬁnm@bz

program det erm nes whet her = recordi ng of the MPE&R
sysyement staeada frnstioeached the lanff«f meibeystseas bylidw
If it is determned that the recording of the MPEQR
they sheashel@ainthad arsing eardiean tdtereamd retotrfieng stirfeam
" unit, the flow proceeds to step 574. In step 574, the
PTOGREPBE FP by e tErR AL wﬁénﬁert%@eaﬁﬁmh{la%%oweez

procg%51égsfgjfg%eated until the amount of MPEG2 system

stream data is equal to or larger than the threshold for
.starting system stream reéording.
[0168]

I1f it is.determined in step S71 that the amcunt of the
MPEGZ2 system stream data stored in the buffer memory 43 is
equal to or larger than the threshold for starting system
stream receording, the flow proceeds to step S72, where the
control program causes the drive 44 to record onto the disk
45 one cluster of MPEGZ system stream stored in the buffer
memory 43.

[0169]

In step 573, the contrel program determines whether
recording of fhe 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. 1In step 8§74,

" the control program determines whether the amount of MPEG2




system stream data stored in the buffer nmenory 43 is
bel ow. one cluster. [0170] |If it is determned in
step S74 that the anpbunt of MPEQ& system stream data
stored in the buffer nenory 43 is not bel ow one
cluster, it neans that the MPEQR system stream can
further be stored in the streamunit. Therefore, the
flow returns to step 572, where the process of
recording the MPEQR system streamonto the cluster is
repeated. [0171] As a résitt “of the processing from
step S72 to step S74 being repeated, the MPER Systeéh’3
streamis recorded up to the end of the streamunit.
SYGET2ptresmidatis sdetredniinethé nbefggr SBhotrlyatt3t he below
anmount of MPEQ& system stream data stored in the
ongyflEstfEnory 43 is bel ow one cluster, no nore of the
“ﬁﬁgﬁz system stream can be recorded in the stream
i't. As a result, the flowreturns tostep

ST ErI e B AL ARIN TS, Wl DS g Ry
MP@@QV%%QE% rhRbDIRERSSEBGed Sk Qf}featb%@feﬁcoﬂgﬁaarw is

t he E&Q systemstreamis recorded halfway in the
nost bedowumé clndtidre Aromedus ettt WheS MPEGSt &pstHhl AScam

result of the determnation in step 574, the MPEQR
cagyfuehher g s3@3PHU1¥8 the stream unit. Therefore, the
flow returns to step S72, where the process of recording the
MPEG2 system stream onto the cluster is repeated.
[0171]

As a result of the processing from step S72 to step S§74
- being repeated, the MPEG2 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 MPEG2 system stream can 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 1s filled with the MPEG2 system stream, and the
above-described processing is repeated.

[0173]
When the MPEGZ system stream is recorded halfway in the

stream unit and the procedure returns to step S71 as a

result of the determination in step S$74, the MPEG2 system




streamis recorded, in the processing of the
subsequent step 572, following the streamunit in

whi ch the MPEQ system stream has been recorded

hal fway. [0174] On the other hand, if it is

determned in step S73 that recording of the MPER
system stream has reached the end of the streamunit,
the flow proceeds to step 575, where the contro

program det erm nes whet her the anount of thunbnai
.data is equal to or larger than a predeterm ned

threshold for starting thunbnail data recording$0PP1173

it is determined in step S75 that the anount of
SEHRAPAS Fedaracis dyudle Peoepssing g thisasublequent step
Si$r§fgﬁld_for starting thunbnail data_recording, the

oW proEeRastie PEtwhBrEhiHe EntPELZ Y BEREAm

51{]%%%1051% Lg%ﬁp?aésgﬁ al 3.sych that one item of

nar | ¢ sane sfze as the unit in which
[Af#4Qr correction is carried out by the ECC, for
exanple, 12 kilobytes. [0175] |In step S77, the

conom ot e@ham Badagsihett i1e 4 ckRinE§CHE s} raddadt

itemof thunbnail data in one cluster of the disk
re49rdipg1956] thd MBERGEp s§E8emt biereonthae rpmofednthe end of

determ nes whether there is no nore thunbnail data
thet sEegam e Bier éloreRrpeseediB.ta fstiep B35 devkerd ride

that .there renpins thunbnail data - 63 S05P1173 ,
control program determines whether the amount of thumbnail

data is equal to or larger than a predetermined 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 576, 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




stored in the buffer nenory 43, the flowreturns to

step S76 to further record the thunbnail data in the

t hunbnai |l data recording area 162, which is a

conti guous area, and the process of recording the
thunbnail data is repeated. [0177] If it is

determned in step S78 that there is no nore

t hunbnai |l data stored in the buffer nmenory 43, no nore
of the thunmbnail data canhe_recorded. Therefore, the
flow proceeds to step S74, where the process ofS 5p1173
determ ning whether the NPEGQ‘systen1strean1mhiCR can

be recorded on_the disk 45 is stored in the buffer
SYOEREr yR48RE PEST SEMeEY ARd Thhef b FetyERe Fhettep S76

' ' t ed. 0178 If, it i t ] '
L L SO NI MERT R
wobbectgcohel 0, Ga1 2614901 BB, Gl [ #5BTCHS

prdiceks46r Abidiad oW PrORSeds) (st 8B Séfeathigre the

process of determ ning whether the MPEQR system stream
[Odfii7¢h can be recorded on the disk 45 is stored in the
buffer nmenory 43 is carried out and the
abolie-ideder dstg rpineesti rifen $7Bepbat ethef®1izono mere
‘descri bed above, with the recording apparatus,
ChiRERAB R 12 Ifatst 66 d8pbReli PREESS TIsBorYafed: e refite@f

th%;lgg]}rﬁﬂ?réa;ﬂ tclla ga.n%%?ﬁge?}::%%og%g%gal X r%ffo]::xre? T Se flow
proceeds to step S74, where the process of determining
whether the MPEGZ 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.

[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 S74, 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 1s 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




unit in which a noving image is encoded, is recorded

on the disk 45 in association with the extracted

unit. [0180] Next, a playback apparatus for reading

out thunmbnail data fromthe disk 45 on which

t hunbnai |l data corresponding to the frame extracted

froma unit conposed of a plurality of franes

(pictures), i.e., the unit in which a noving inage is

encoded, is recorded will be described. [0181] The

pl ayback apparatus for r&adfng out thumbnail data

fromthe disk 45 can be realized as a recordi ng &R8FP1173

pl ayback apparatus including the functions correspond
unti¢ tthewhi elg oz digig rap papge uss wosedest,r UGt ueeohdsd beenthe

described wwth reference to Fig. 3. [0182] Fig. 20
dijsk 45pipcksaigrtadondeptlt they extotaaredursisf one

0 %3 di ment of a playback block in a recording and

3 gback apparatus according to the present
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Fig. 3. The sane conponents as those shown In
to&thedﬁﬂ@ﬁ@detby:atdtédsﬂﬁbmsé!rﬁl&1§,ccﬁ@)@sbﬁu§faa plurality

description thereof will be omtted. [0183] The
ofnframesnfricrurgséxetut es thre priedahewhi aeds aontinrg image
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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.

[0182]

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
thé 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




programto issué a conmand for operation to each
section of the playback block in the recordi ng and
pl ayback apparatus based on a signal fromthe
pl ayback start/stop button 201 according to an
operati.on of the user. [0184] Under the control of
the m croconputer 31, the drive 44 reads out an MPER
system stream and t hunbnail data fromthe nounted
di sk 45. The drive 44 stgr%g t he read-out MPER
system stream and t hunbnai ["data in the buffer nenor
43. [0185] A demulti pl exer 202 separates novingspﬁﬁ e’3
data and audio data nultiplexed in the MPEQ system
Progreant et by EEe isn compengufber operriom3o sappl festidre of
separated noving .image data_to a noving-inage
thee LoABPREE I RDIP Tedty §RS208COEMRT ARt ReRBREX 2RRRIters
t separ at ed .aydi o ta to .an audi o, ,deconpressi
oas88, PERE S TeeR Bkl S S tersr SEFS e toH b1
] t i pg- e deconpression
aéggg??%ﬁnggéﬁgé) 5?%2gaggﬁngg%§%¥%% by decoding the
[omeving i mage data supplied fromthe denultiplexer
202, whichis conpressed and encoded through a
pr édetear heedobechhi glieHeomicapporsst g FNd tkecading 44
nmovi ng i mage data, and supplies the decoded noving
repageuidatta MEFG2t Bysbehf stremmmng 35umboaikxdatd &rarhéhe

novi ng-j mage deconpressi on section 203 decodes the
moHBE?ﬁgd}%%dngagge_dggvesﬁgp¥¥¢§s 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 MPEGZ2 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




conpressed and encoded in accordance with the MPEQ

t echni que and supplies the decoded novi ng i mage data
(so- called, baseband noving inmage data) to the buffer
menory 35. [0187] Under the control of the '

m croconputer 31, a static- inmage deconpression
section 204 acquires thunbnail data from the buffer
menory 43 storing the thunbnail data, perforns
deconpressi on by decoding the_thurmbnail data
conpressed and encoded in accordance with a 5p1173
predeterm ned techni que for conpressing and encgglﬁé
static image data, and supplies the decoded thunbnai

CERTE SE6 Ad beRFete hmpAFCasdates whidhpihe, MPERQ

tic-i deco [ [ 204 d d
CSHATBHE 0 GR1RP i B8 B0 TR SHPgasd TROSCHBFfiahes
A Easnarraaaey 15AHL MEeRr Sl P MerBEoR S orn
[dikgjcontrol of the mcroconputer 31, the audio

deconpressi on section 205 perforns deconpressi on by

decodeng tHeheoatidbd datthes ufipricedmbuesrt Be, a static-
~demul tiplexer 202, which is conpressed and encoded
imalyeo dghomp pretiatre rssictédnt 2¢h i eme fesr thonbpadl sdaip drdm

encodi_ng audi o data, and supplies the_ decoded audio
theaPUI ST tHRINGIS fet Sterdry B FombdedAprata, tper o

de%gcongressigﬂﬁigﬁgion Zgﬁedgggggg% u%%& dgta - 4 and
CEEShPr BEs ey ooded a e SRi-fh SO AT
enbBARE Mo c ANl ER {06 A009950 AUk 8cRl fud Ocd®
compressing and encoding static image data, and supplies the
decoded thumbnail data to the buffer memory 35. For example,
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 audic data supplied from the demultiplexer 202, which is
compressed and encoded through a predetermined technique for
compressing and encoding audio data, and supplies the
decoded audio data to the buffer memory 35. For example,
the audio decohpression section 205 decodes audio data
_ﬁompressed and encoded in accordance with the AC3 technique

and supplies the decoded audic data to the buffer memory 35.




[0189] An image output interface 206 is an interface
bet ween the buffer nenory 35 and a di splay section
207, perfornms, for exanple, parallel-to-serial
conversion of the imge data supplied fromthe buffer
menory 35 to convert the inmage data into i mage data
(image signal) in predeterm ned format that can be
used by the display section 207, and supplies the
resultant inmage data to the_di splay section 207. The
I'mage output interface 2067céntrol s di splay of the
image in the display section 207. [0190] The dS§pFay’3
section 207 includes, for exanple, a liquid crystal
[AisSdl ay unit or an organic EL (Electro Luni nescence)

di splay unit and displays noving images and static
i rragléslm%%%éaitmﬁlti FRgeTrata sUppld eéd thioubhce Hhetvesge

interf 206. 191]  An audi t put

e R e E Ot b, 2% e SRk h et RO b P EREHuT y
S ' t put ti 209. .perf f .
rofs AR R0, WD U RYL RETR Safiug BE 52" BRe flge data

sdiUpgiiE_él £16n anad %ﬁ%@vﬁéﬁéw of dheAudie dat Aimage data
supplied from the buffer nenory 35 to convert the

inzodimadat datat Qrrudi eigal p {@Ushcicticgiahkdi Format that
predeterm ned format that can be used by the audio

capubputiss@cty orhe208 spdpg sepploms2ihe angdsebpahies aildi o

reda&? (audi o shgnal) to the audi o output section 209. -
681ltapEpymage data to the display section 207. The image

output interface 206 controls display of the image in the

display section 207,

[0190]

_ The display section 207 includes, for example, a ligquid
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 example, parallel-to-serial comversion or
digital-to—-analog conversion of the audio data supplied from
the buffer memory 35 to convert the audio dété 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 auwdio output section 209.




[0192] The audi o output section 209 includes an audio
anplifier or a | oudspeaker and outputs sound based on
audio data (audio signal) supplied through the audio
output interface 208. [0193] Fig. 21 is a flowchart
illustrating the process of |ocating and displaying
an edit point by the mcroconputer 31 for executing
the control program the static-imge deconpression
section 204, and the display section 207. [0194] In
step S101, the control proé%an1causes the drive 44 to
read out a managerment information file fromthe &OSK1173
45. For exanple, in step 5101, the control program
[Wl@kdes the drive 44 to read out fromthe disk 45 the
file 101 in PLF format for referring to the thunbnail
dat Abg1audisy edtiphtafeckkerr4ll indlades sheardibrk
as a nmanagenent

i G P 1Tt p%%? Fhdee iSRG dapRoBdagn audio
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inReegLam sagises the drlve 44 to read out fromthe disk
45 as nuch thunbnail data 81 as can be stored in the
[cheBfler menory 43, starting with the first item of
t hunbnai |l data 81, based on the nanagenent - 69
SO5PId.721 is a flowchart illustrating the process of

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

to read out a management information file from the disk 45.

For example, in step S101, 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 5102, 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




information file acquired fromthe buffer nmenory 43.
[0196) In step S103, the control program causes the
drive 44 to store the read-out thunmbnail data 81 in
the buffer nmenory 43. In step 5104, the static-imge
deconpression section 204 acquires the thunbnail data
81 fromthe buffer nenory 43 storing the thunbnai
data 81 and deconpresses the acquired thunbnail data
81. For exanple, the static-inmage deconpression
section 204 perforns dec6n%?e§sion by decoding th .
t hunbnai |l data 81 conpressed and encoded in accoﬁagﬁlé73
~with the JPEG technique. [0197] |In step S105, the
1nfeamptlphalel @l @somireds fopm sider inf Le20reneby e$3 1 he
dec?npressed t hunbnail data 81 in the buffer nenory
(03561 step S106, the inmage output interface 206

l,s._di f the i in_the_displ '
o g SO BB BT reed o8 Caber (e A R
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shifting to the subsequent point has been issued

20hasequire s tSegrtalimbnai t deetpl &y fack sharbéSfap rautotrgn 43
- 201 according to an operation of the user. If it is
stgsied niedhurboedp €207 Bhandddaesprasseantieracquired
th%ﬂﬁﬂéi{“hgé%'é1?0 Fggsgiéggle, the static-image
decompression section 204 performs decompression by decoding
the thumbnail data 81 compressed and encoded in accordance
with the JPEG technique.
f[0197]

In step 5105, the static-image decompression section
204 stores the decompressed thumbnail data 81 in the buffer
- memory 35. In step 5106, 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 he subsequent point has been issued, displaying the
image 1is continued and the flow returns to step S107
to repeat the determ nation processing. [0199] If it
is determned in step 5107 that an instruction for
shifting to the subsequent point has been issued, the
flow proceeds to step 5108, where the control program
identifies the thunbnail data 81 corresponding to the
GOP at the specified poing based on the read-out
managenent i nformation fil'8 “[0200] In step S10Q
t he contr ol progran1detern1nes whet her the |den§pFPéH73
thunbnail data 81 is stored in the buffer nenory 43.
thet subspqueet epgiitHedidisnbserpl S1681t Iekitspilhy ingdehe i fricee
thunbnail data 81 is not stored in the buffer nenory
| 134§°n1tﬁ8uf31io@\?%r‘3&?e§d§wt §eEUERS 5HA G taph Sl 7t he Jé%rmaﬂblthe
d%% m causes the drive 44 to read out fromthe disk
STRLBA LY RHbHaN% data 81 as can be stored in the
[0 Q@@ﬁer nenDry 43, starting with the identified
t hunbnai | data, based on the managenent i nformation

filer acquiy edtbiRméde DWW s108MRYE 430 103+ ibA
step 5110, the control program can cause the drive 44

fotroshkitimytta tghleusabstyuait igeng: dbst bashnhssuant ahdl

fromone itemof thunbnail data recording area 162 on
flpHeprogdedssUsPELEE® S108, where the control 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 5109, 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 8110, 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 memory
| 43, starting with the identified thumbnail data, based on -
the management information file acquired from the buffer
memory 43.
[0201]
i In step S1106, 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




di sk 45 through one processing operation. [0202] As
described with reference to Fig. 5, since the
t hunbnail data 81 increased to 12 kil obytes as a
result of any data string being added is recorded on
the disk 45 in one cluster as a unit in which error
correction is carried out by the ECC, the contro
program can cal cul ate the physical address of the
cluster in which the thunbnail data 81 to be read out
subsequently is recorded tHtodgh a sinple arithmetic
operation. As a result, the thunbnail data 81 c&R>Bél73
read out nore quickly. [0203] In step 5111, the
diggnébokhpeogh ame ausessshegdopyeadidbn.t o store the
read-out thunbnail data 81 in the buffer nmenory 43,
[0£9¢ 1t he procedure proceeds to step 5112. [0204] If it
is determned jn.s e? ?109 that the identified
th Jerghes BEtRsTRISTRRFS (F BdIbuPf eF 1RSTIAP 43,

it.0s.: | d A il dat
LR LR CHF LI 8T CrRRACE nb et br'c: L EHESD: BB et ot ST Gl
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thunbnail data 81 fromthe buffer nmenory 43 storing
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. physical address of the cluster in which the thumbnail data

81 to be read out subsequently is recorded through a simple
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 proéedure proceeds to step S112.

[0204]

If it is determined in step S109 that the identified
thumbnail data 81 i1s 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 5110 and step S111
is skipped and the procedure ﬁroceeds to step S112.

[0205]

In step S$112, 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




t hunbnai |l data 81. For exanple, the static-inmage
deconpressi on section 204 perforns deconpressi on by
decodi ng the thunbnail data 81 conpressed and encoded
in accordance wth the JPEG technique. [0206] 1In
step 5113, the static-inage deconpression section 204
stores the deconpressed thunbnail data 81 in the
buffer menory 35. In step 5114, the display section
207 displays an inmage bas on the thunbnail data 81
acquired fromthe Dbuffer nmory 35 through the inggi
output interface 206. [0207] The procedure retuff 673
step 5107, where the processing for reading fromthe
thypbraad daea tHunbiy cgamplegltorstedpondimaget o a GOP
at the point specified according. to an instruction _
dqqogﬁF?ﬁﬁl%%eﬁ?cﬁﬁ99o&Pﬁgp?ﬁ§°¥mﬁnﬁﬂﬁﬂmpﬂﬁéﬁé081?Ya@ﬁFOdlng

[ I Ng, an .i e i s repeated. (%%g As descri bed
e S, o R T Rar P qich BEoed BadootriF o
wﬂ%%etﬂgsbPéﬁ’té§ﬁH§ ised thumbnail can be displayed
nore qui ckly. Furthernore, the thunbnail data 81 can
‘[ok@enead out fromthe disk 45 together with the MPEQR
system stream [0209] For exanple, in the processing
- of Bt egrePl 5413t hehe détspl iay-isegei dac@Oramyi ai Selcay oa
nmovi ng i mage 231 on the - 73 SO6P1173
204 stores the decompressed thumbnail data 81 in the buffer
memory 35. 1In step S114, the display section 207 displays
an image based on the thumbnail data 81 acquired from the
buffer memory 35 through the image output interface 206.
[0207]

The procedure returns to step S$107, where the
processing for reading from the disk 45 the thumbnaill data
8l corresponding to a GOP at the point specified according
to an instruction from the user, décoding the thumbnail data
81, and displaying an image 1s 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




entire screen and, furthernore, display a thunbnail
232 in a partial area of the screen, as shown in Fig.
22. In this case, for exanple, in the processing of
step 5114, the display section 207 displays the
" nmoving image 231 so that it is played back at a
normal speed and furthernore, displays the thunbnai
232 corresponding to the GOP at the specified point
in the partial area of the.,screen. [0210] For
exanple, if an instruction for a fast-forward or
rew nd operation is issued fromthe user, the di§8pg§173
section 207 displays the noving image 231 so that it

. entdreppgyeen ARt diUTkhRERARS, spewl-and TUATRERbrA32 in a
eli3Biagea ey Sunonall, 202 belng fast fopyerded or
cBESPEIeeL AR, | ol R ORLILOT NG WSS U8, e
csfBlyLbe o g ey 21, RO R eEnaOn 1.
ist peayus@roL@n i kioymper spéa@ 4t fanehkra¥re pfdidiflays
noving i mage with the help of the thunbnail 232
theokheslporidi P2 eoriresBORdanyg tire threcioPi ed Poé ndpanidied
furthernore, can view detailed contents of the noving

Poilphghn Eife Ragtilsd arrspl af ceharpdregni mage. As a resul t,
[O&gg?ting - 74 S05P1173

For example, if an instruction for a fastwforwérd 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.
{02111

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 deoing 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 and

furthermore, can view detailed contents of the moving image

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




t he begi nning of the noving i mage at a desired
position or positioning an edit point can be quickly
carried out. [0213] The process of sinultaneously
readi ng out the thunmbnail data 81 and the noving
i mage data recorded on the disk 45 by neans of the
m croconputer 31 executing the control program wl|
be descri bed bel ow. [0214] The control program causes
the drive 44 to read out fromthe disk 45 the track
managenent file 131, serViHé as a managenent
information file of the MPEG2 system stream andS%PRé173
file managenent information of the file system The
theohegdnnprege Artleameed nohénaye vat 44 der imeaid posti tfemmr
the K disk 45 the MPEG system streamin units of the
PoStiteoRtBHi B0 At Reded 6A7t e dnbid heirdddreEneuti | e
[d%i%q serving as the mnmanagenent information file of
the 'MPEQR2 system stream and the file managenent
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MPE&R system stream fromone streamunit 161 is
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the one streamunit 161 is conpleted, the anmount of

wiEbe dysteibedthredam.-data stored in the buffer menory
EO§%4ES cal cul ated. [0216] - 75 SO05P1173

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 MPEG2 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 MPEG2Z system stream in units of the stream unit
161 based on the track management file 131, serving as the
management information file of the MPEG2 éystem 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 MPEGZ2 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]




The control program acquires the anount of MPER
system streamdata to be read out subsequently and
the playback time of the noving i nage based on the
file in track managenent file format, serving as the
managenent information file of the MPEQ system
stream and the file managenent information of the
file system The control program acquires the

physi cal address of the §tggag1unit 161 in which the
MPE&R system streamto be réad out subsequently ig
recorded and the physical address of the t hunbnaff>F1173
data recording area 162 in which the thunbnail data

81 The peontesd Psagranbsetiiainy Fhies aneert deld MPESEd syaten
the track managenent file 131, serving as the
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e “control program—cal cul e
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stored in the buffer nenory” 43 at t nme when the

inWPEGRE 5yrs t RiMes ofe el HPEEAds Pakterl I@Peahheasdbgayuant

-~ streamunit 161, in a case where the control program

mangggmenut indenePEGR sfstken £1Yeamdteom t Hee carbisedquent
streamunit 161 and stores it in the buffer nenory

pPragrap el igiest fecapbuptcat adrREEssySt bhe stream datig 161
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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
MPEGz 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 uﬁit 161, in a case where the control -
piogram reads out the MPEG2 system stream from the
subsequent stream unit 161 and stores it in the buffer
memofy 43, based on the amount of MPEG2Z system stream data
stored in the current buffer memory 43, the track management
file 131, and the file management information of the file

system. The control program determines whether the




cal cul ated and estimated anmount of MPEG2 system stream
data exceeds the upper Iimt value of the capacity of
. the buffer nmenory 43. [0218] If it is determ ned
that the estimated anmount of MPEQR system stream data
exceeds the upper |imt value of the capacity of the
buffer nmenory 43, the control program causes the
drive 44 to suspend reading the MPER system stream
from the streamunit 161 9% t he di sk 45 and causes
the drive 44 to read out t'He thunmbnail data 81 from
the thunbnail data recording area 162 on the di SKSB3173
Thereafter, when reading the thunbnail data 81 from
calisallehafbaad | e ghite trest aimdilng af §4PEGIG Byiss eandedean hdata
control program causes the drive 44 to read out the
exgeeds E)st WrRSt riddthtf vedieher sthesananittvief she kbpifer
mdisk ﬁ?. [0219] On the other hand, if it is
“J&ter i'ned that the estimted amount of MPEG2 system
[déﬁ%qan1data does not exceed the upper Iimt value of
the ' capacity of the buffer nenory 43, the contro

Pr OQF aif GausRscthenddi ¥eatd4 HO ck@afla BBl 4MSunVRERIPEG2
system stream fromthe streamunit 161 on the disk 45.

syp@220f t Asandetitd kadeabiovehe tupaamiunt t ofa MPEGRF syisd em
stream data expected to be stored in the buffer
caparbty 48 tdte thved fetri memohen 3,eddiengonheost peagmamidauses
th%6érgéet£ftéyzgg%ei§sgggahm;EheS%%Eé%7§ystem 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 161.0of the AMPEG2 system




streamto be read out subsequently is ended is
obtained at the end of the streamunit 161, and data
to be read out subsequently is determ ned according
to the estimated anmount of data. Therefore, the
nunber of access operations by the drive 44 is
reduced and the anount of data to be read out from
the disk 45 per unit time increases, thus increasing
the data reading efficiency. [0221] As shown in Fig.
14, when the thunbnail datd@78% recorded in the

t hunbnai |l data recording area 162-1 and the thupbhrii73
data recording area 162-2 is to be read out in a case

stW@ﬁfneté hige Sﬁéa&?@dtn 'shbé@é{uénﬁipy the Side@@fLupht 5 Lls %t

as well as the thunbnail "data recording area 162-1 and

thiehendt bfintai 4+ xdaim uh €€ o1 6i Noardd e thb202be ar&ad aanr ded
on the disk 45 such that the thunbnail data recording
subpequdBRlyl is deddjradent docoibirst teamhanest btdtadl amdunt
the thunmbnail data recording area 162-2 is adjacent
oft gathe sThermhane .t thelngubeheok MAASFS Prdaebigls by the
recorded i e thu ail data recording area 162- 1
il ok T i Bo Car caioir o ore: BPI5E ke out
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thghagygrhéhggﬁg<éyygﬁgghep or a rotatlonal delay of the
di sk 45 to sequentially read out the thunmbnail data 81

- [oeetprded in the thunbnail data recording area 162-2,
which is a contiguous area, as shown in Fig. 23. - 78
SOF E®@wn 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 161-6,

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 161-6,

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 rotatiocnal delay of

the disk 45 to éequentially read out the thumbnail data 81

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

is a contiguous area, as shown in Fig. 23.




[0222] Therefore, the thunbnail data 81 can be read
out fromthe disk 45 very quickly, conpared with a
case where the streamunit 161-1 to the streamunit
161-6 are sequentially read out. [0223] Furthernore,
as shown in Fig. 16, when the thunbnail data 81
recorded in the thunbnail data recording area 162-1
to thunbnail data recording area 162-4 is to be read
out in a case where the streamunit 161-1 to the
streamunit 161- (n+1), as ell as the thunbnail data
recording area 162-1 to thunbnail data recordi n§OaFéa’3
162-4, are recorded on the disk 45 such that the
[G2dnpibnai | data recording area 162-1 to thunbnail data
recording area 162-4 are recorded adjacent to one
anoThereferer fbsi thonbaavey datemsdt ceanbani¢ad 6l firom
strean1un|t 161- (n+l), the thunbnail data 81 recorded
then digg Phﬁ%}ﬁaﬁl%ﬁfa F@’&B@%‘F%g}“&ﬁb@ Tese1where heghe
thunbnal rd area 162-4 a contiguous
statgl PR EhRbat 108 1 hdeahs St it ade AGIACLataLLY
reggeggglon or rotatlonal del ay of the disk 45, as
shown in Fig. 24. [0224] Therefore, the thunbnail data
[0823gan be read out from the disk 45 even nore
quickly. [0225] Fig. 25 is a diagramdepicting a
chahgetharridre, agpughown A% FSGSP1%7/3when 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+tl), 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 161-1 to
stream unit 161-(n+l1l), 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
delay 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 guickly.
[0225]

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



of thunbnail data 81 stored in the buffer nmenory 43
for a fast-forward operation of thunbnails. The
‘vertical axis in Fig. 25 denotes the ambunt of data,
and the horizontal axis in Fig. 25 denotes tine.
[0226] Here, the anount of thunmbnail data 81 stored
in the buffer menory 43 neans the anount of data from
. the thunbnail data 81 for displaying the thunbnai
subsequent to the currently displayed thunbnail to
the thunbnail data 81 for 7@i splaying the rearnost
(latest) thunbnail in tinme on the inage. [0227] SOBR&h73
fast-forward processing is started, the drive 44
off eadabastltderd intairkadahac 8l Hummt hendirgkad5ranch
stores it in the buffer nenory 43. Wen the anount of
fastibmaatld det@t8brsbdr edunbnd s bufther veetbeyl 43xis in
equal to or larger than the threshold for starting
F %u%ndﬁPOW%mf@ amoliat pEodels omdlithsl hythgontml axis
hunbnails is started and the thunbnail data 81 is
Jj%gﬁﬁen@?a??%p§%§uf¥%ﬁ fromthe buffer menory 43.
%8 The anmount of thunbnail data 81 for displaying

one thunmbnail is small conpared with the anmount of
datige,of, he afBYhAYsE MBS FUNt E%EQD £, sédfle%e i1%he
t hunbnai | corresponds to one GOP, e anount

bultliephiahd rylata r@knpeEnd naﬁo&ﬁﬁr%foraata8@ro§0t5ﬂf’e1J&ﬁmbnail
data 81 for displaying the thumbnail subsequent to the
currently displayed thumbnail to the thumbnail data 81 fof

- 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 amocunt of thumbnail
data 81 stored in the buffer memory 43 is equal to or lérger
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
Imemory 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




the image is even snmaller. Even after the process of

di splaying the thunbnails is started, the anount of

t hunbnai | data 81 read out fromthe disk 45 for

storage is large conpared with the anount of

t hunbnail data 81 used for display. [0229]

Therefore, even after the process of displaying

thunbnails is started, the anmount of thunbnail data 81

stored in the buffer nenory 43 increases over tinme as

long as the thunbnail dat 98T is read out fromthe

di sk 45. [0230] For exanple, at time t101, whenSOREL173

amount of thunbnail data 81 stored in the buffer
theernmege4 3si svenguathallert.heEvbuf Brempyer drovetssvatfue

indicating the anount of data that can be stored in
d%ﬂrpéab’aﬂgeghﬁe‘ﬁ%wmla Ae dEaveedd Eispaedst of

the thunbnail K data 81 fromthe
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dispked in the buffer menory 43 decreases as the
process of displaying the thunbnails proceeds. [0232]

[0Bam]jexanpl e, when display of the thunbnails is paused
during the period fromtine t103 to tine t104, the
anolmgtreffore,8kve805P147 X he process of displaying

thumbnails is started, 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.
[0230]

7 For example, at time tl0l, when the amount of thumbnail
~data 81 stored in the buffer memory 43 is equal to the
buffer upper limit wvalue 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 buffef 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 £103 to time t104, the amount of




thunbnail data 81 stored in the buffer nenory 43 does

not change during this period. [0233] At tine t104,

if faster forward processing is specified, the anount

of thunbnail data 81 used per unit tinme increases,

and therefore, the anmpbunt of thunbnail data 81 stored

in the buffer nenory 43 decreases nore quickly.

[0234] At tine t105, when the amount of thunbnai

data 81 stored in the buffer nenory 43 reaches the

threshold for resuning Th8dbnail data reading, the

drive 44 starts reading the thunbnail data 81 fPB8RFP1173

the disk 45. During the period fromtine t105 to tine
thuiPbaihhdata Seekcopdr ahi dheilsuf faf hicadrout3 dedatrican

of the disk 45 is awaited, and the head (not shown)
cheagehdsring Poist thegiodt which the thunbnail data 81

t Se read out is recorded at tine t106, the drive 44
{Oggé ts reading the thunbnail data 81 fromthe disk 45

an stores.the read-out thunbnail data 81 in the . .
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andatHeréfet€at i g albananeenthi@dbriatia dhlRat 81 Cafb e in the
stored in the buffer nmenory 43, the drive 44 suspends

buffer nmaates)d ¥ erdiragst Remdrimpnaidlydata 81 fromthe
di sk 45. - 82 S05P1173 [0236]
[0234]

At time t105, when the amcunt 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 awaited, 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 amcunt 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,




For exanple, if display of the thunbnails is paused
fromtinme t108, the anmount of thunbnail data 81 stored
in the buffer nmenory 43 does not change thereafter.
[0237] Fig. 26 is a diagramdepicting a change in the
amount of thunmbnail data 81 stored in the buffer
menory 43 during a rew.nd operation of the thunbnail
The vertical axis. in Fig. 26 denotes the amount of
data, and the horizontal axis in Fig. 26 denotes
time. [0238] Here, the anBént of thunbnail data 81
stored in the buffer menory 43 nmeans the ampunt S§PFL173
data fromthe thunbnail data 81 for displaying the

[GFAfbnai | previous to the currently displayed
thunbnail to the thunbnail data 81 for displaying the
f r oRPFo¥tankdar| iLése) sphuntkithe fhtynhpadhsthe Parrss

EEBaarEut e TASUBRART bt B EAdmiene’ 6loRGedd
o sk mbihed 0 Mesr bt e e thsfory 43 1 s
[oeguwal to or larger than the threshold for starting

t hunbnai | di splay, the process of displaying the

t huRbnaid6 iisS asabtedn adsb idte rdghunbRah e dah acheB hniotint

sequentially read out fromthe buffer nenory 43. - 83
ofSObPhTRL] 020 81 stored in the buffer memory 43 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
displaying 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 thumbnail display, the process of
'displaying the thumbnails is started and the thumbnail data

81 is sequentially read out from the buffer memory 43.




Here, when a rewi nd operation is perfornmed, the
thunbnails are displayed in the direction opposite to
the direction in which tine on the inage passes, and
therefore, the thunbnail data 81 is also required in
the direction opposite to the direction in which tine
on the i mge passes. [0241] As shown in Fig. 27, in a
case where the thunbnail data 81 of the frontnost
‘thunbnail in time on the image is recorded in the
t hunbnai | data recordi ng”aféa~162-1; the thunbnail
" data 81 of the thumbnail subsequent to the thunBfaFP1173
of the thunbnail data.81 recorded in the thunbnai
[0@4Dd recording area 162-1 is recorded in the thunbnai
data recording area 162-2 in tine on the imge; and
t heletfuntiginl adaewisd ependte orhdsbparfoswdsbedqdent to
t he thunbnall of _t he thunbnall data 81 recorded in
Ehppang hifrishis 19 Jtﬁé’tléyﬁécb?dﬂ’f’g Ja?e&&lfézoﬁp?%l?%cf&&é‘&

data recordi ng area 162-3
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the di sk 45, perforns a see peration to
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thunbnai |- data 81 fromthe thunbnail data recording

[0adeh 162-2 when the head reaches the thunbnail data
recording area 162-2. Furthernore, the drive 44
perfo SREWA é@eﬁl%p?e?ratmoﬁ GQS@owltl@ée tthentshambnaat adata
recording area 162-1 and - 84 _SO05P1173 reads out the

81t pbinthfaifropdmesg t F%m%hle ithdriBsarr Bagaimage is

reccrded 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 recofding 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 the
thumbnail data 81 from the thumbnail data recording area

162-2 when the head reaches the thumbnail data recording
-area 162-2. Furthermcre, the drive 44 performs a seek

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




recording area 162-1 when the head reaches the
thunbnail data recording area 162-1. [0242]
Therefore, -as shown in Fig. 28, when the thunbnai
data 81 is read out fromthe thunbnail data recording
area 162-3 during the period fromtime t141 to tine
t142 and the read out thunbnail data 81 is supplied
to the buffer nmenory 43 at tine t142, a constant

- amount of read-out thunbnail data 81 is stored in the
buffer nmenmory 43 at tine-t 842- When the thunbnail
data 81 is read out fromthe thunbnail data recépdPhy’3
area 162-2 during the period fromtine t142 to tine

rdabd3candthbetmeash-0ut ghbynpnaitolatd Shusnsuppddd to
the buffer nmenory 43 at tine t143, a constant anount

regfordingdaped 1éanibmaieh dhdah&dd iseaitereedhienthabiaf er
menory 43 at tinme t143. Likew se, when the thunbnai

dagat egerisng eagka dui2—flrom t he t hurbnai |l data recording
area 162-1 during the period fromtinme t143 to tinme

[02£44 and the read out t hurbnai | data 8l is supplied
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increases in a staircase pattern over time. -

ouSOSPIA 3 {02¥]a 81 is supplied to the buffer memory 43 at
time tl142, a constant amount of read-out thumbnail data 81
is stored in the buffer memory 43 at time tl1l42. When the
thumbnail data 81 is read out from the thumbnail data“
recording area 162-2 during the period from time tl42 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
pericd from time t143 to time t144 and the read out
“thumbnail data 81 is supplied to the buffer memory 43 at
time t144, a constant amount of read-out thumbnail data 81
is stored in the buffer memory 43 at time tl144.
[0243]

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

increases in a stailrcase pattern over time.




Al so during a rew nd operation, the anmount of

thunbnail data 81 read out fromthe disk 45 is |arge

conpared with the anount of thunbnail data 81 used

for display. [0245] Therefore, even after the process

of displaying thunbnails is started, the anmount of

thunbnail data 81 stored in the buffer nmenory 43

i ncreases over time as long as the thunmbnail data 81

is read out fromthe disk %g._ [ 0246] For exanple, at

time t121, when the anount “of thunbnail data 81

stored in the buffer nenory 43 is equal to the BGPFeL’3

upper limt value indicating the amount of data that
[(¢#tlbe stored in the buffer nenory 43, the drive 44

suspends . (term nates) reading the thunbnail data 81

f r of SheA YN A5 Teying prexaiion, [ Ghg7pmoNperrt Hédugbraal

spends_(termnates),.reading the thunbnail data
da%% % #o%e?geo% sﬁfﬁ%‘f t%I%‘g éﬁﬁg n?g o?s RSN SPTPHRaE a"‘”g'f‘ the
edl ﬁép; ff 3 Cl. as the
aﬂ%&%&egs g? .é%ﬁaf?%&n?22ﬁ¥ﬁ§n%%§iJgiéggéeeds. [ 0248]
[oBaijexampl e, when display of the thunbnails is paused
during the period fromtine t123 to tinme t124, the
anolimgredfore, henbnaaftelatttha8 brekcesedo £ ndidie ddflger

menory 43 does not - 86 S05P1173 change during this
thymphagls is started, 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 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 t121.

[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




[0249] At time t124, if faster rewind processing is
specified, the anount of thunbnail data 81 used per
unit tinme increases, and therefore, the anmpbunt of

t hunbnai |- data 81 stored in the buffer nmenory 43
decreases nore quickly. [0250] At tinme t125, when the
amount of thunbnail data 81 Stored in the buffer
menory 43 reaches the threshold for resum ng
thunbnai | data reading, theg.drive 44 starts reading
the thunbnail data 81 fromthe disk 45. During tg%591173
period fromtine t125 to tine t126, when a seek
operation is carried out, rotation of the disk 45 is

c@%ﬁ%etQHrl%%dtQ%ﬁapqﬁéﬁé -(not shown) reaches the
%ltlon at which the thunbnail data 81 to be read
|s recorded at tine t126, the drive 44 starts

t f i sk, 45
;? L e il B8 Ehg [ i s,
tHEEREYNnA30r {1080k iM0HaeXa8P! Ese@lpdr TR 1L 12 me WS -0 5,

anount of thunbnail data 81 stored in the buffer
anterheyefdré s Eiaimciatt be thuideri uppes Binktovad Uey the

i ndicating the anount of data that can be stored in
__buﬁﬁérbmﬁm@wyrﬁﬁnﬁapr¢3§esh@0£hiquﬂaklmsuspends
tern1nates) readi ng the thunbnail data 81 fromthe

POk 45. [0252] - 87 SO05P1173 For exanple, if

d' spl ay; of ,the thunbnalls is paused, . ail 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 t125 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 bﬁffer memory 43 is equal to the
buffer upper limit value indicating the amount of data that
can be steored in the buffer memory 43, the drive 44 suspends
(terminates) reading the thumbnail data 81 from the disk 45.

[0252]




fromtinme t128, the anmount of thunbnail data 81 stored
in the buffer nenory 43 does not change thereafter.
[0253] Fig. 29 is a flowhart for illustrating the
process of reading thunbnail data by the
m croconputer 31 for executing the control program
In step 5141, the control program causes the drive 44
to read the thunbnail data 81 fromthe disk 45. The
drive 44 stores the read-out thunbnail data 81 in the
buffer menory 43. [0254] ~ & Step 5142, the contro
program det ermi nes whet her the anount of thumbn&PpP1173
data 81 stored in the buffer nmenory 43 is equal to or .
| arger axranpliche ifhdéshbiy dHrihst &htunhgail huidnaEdsed
di splay. [0255] Here, in the case of fast-forward or
fresr e pthgbacitie ampaninelnthwibnaidnidaial 8Yaskogd in
st or in the buffer menory = 43neans the anount of
e PHEF bR Y HAEIRER) Roat GhH10T Ghe AL hyi ng ¢ he
_[Obﬁgﬁgnail subsequent to the currently displayed
thunbnail to the thunbnail data 81 for displaying the
rearpstod lial @St ofBHEPNAEdr 11N 1FB R Ing Nend TR eslNof
the case of rew nd processing, the anmount of "t hunbnai
reddtiag BHusbdiEd datat Bg bhé fel crimkyité2 BRansr tdicuting

amount of data fromthe thunbnail data 81 for
thei sphtyo hgrdyeramhuninastep 8B11,SARR1 L3Rt po & v 0w
- the currently displayed thunbnail to the

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

In step 5142, 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 plavback,
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. 1In
fhe 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




thunmbnai |l data 81 for displaying the frontnost

(earliest) thunbnail in time on the imge. [0256] |If

it is determined in step 5142 that the anount of

t hunbnail data 81 stored in the buffer nmenory 43 is

bel ow the threshold for starting thunbnail display,
the flow proceeds to step S141, where the process of

readi ng out the thunbnail data is repeated. [0257]

If it is determned in steﬁ 5142 that the anmount of

thunbnai | data stored in tKE Buffer menory 43 is equa

to or larger than the threshold for starting  SO0°P1173

t hunbnai |l display, the static-inage deconpression
PEBEIGUSH t20ahpepioiars1vddé anpared i trundynaddc bdi blget he

t hynbnail data 81 stored in the buffer nenory 43 and
tkw@aa&}s deha thuhfh&iepéavine the shrapfresst i(sardbgst)

8l.. Lnstep Sl144,  the_control program causes the
t%ﬁ@%%$&4lntouﬁ éﬁlé'e tH89¢hunbnai | data 81 fromthe
' isgkk 45. The drive 44 stores the read-out thunbnail
ata 81 in the buffer nenory 43. [0259] 1In step

5149 ithei£oRiteohiREQO AN dg) eion@sawhehbesmoddie o
buffer nmenory 43 is full. In other words, in step

theidbpil 88ta SOLREDZERA he tcloatlwif4yr agmatydes ef 41 below
whet her the anmount of

the threshold for starting thumbnail display, the flow

proceeds to step S141, where the process of reading out 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 fér 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 S144, 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 contrel program determines whether

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




thunbnail data 81 stored in the buffer nenory 43 has
reached (is equal to) the buffer nenory upper limt
value. [0260] |If it is determined in step 5145 that
the buffer menmory 43 is not full, the procedure
returns to step S144, where the process of reading
the thunbnail data 81 is repeated. [0261] If it is
determined in step S145 that the buffer nenory 43 is
full, the buffer menmory 43.gannot store any nore
t hunbnai |l data 81. Thereforé, the flow proceeds t8 73
step S146 without reading the thunbnail data 81? aRgt
the control program determ nes whether the thunbnails
thgr sont5pl apErpsan deherviner wietdlegyithg paeRE hef novi ng
[ e,.hanely, in the _order of fast-forward or nornal
th&@ﬁﬁ%k Herdk ishRrefodBofhe  puf fey gempary i nRas ifeached
.St 46 t hat u i.ls. __are.displayed in the
(%r gg?%f@%)l g%engg %éf%g g%gg%%vlfpr‘})geﬁ r%gb“ge vig%u%t her
[0pRbgs, since the apparatusis in a fast-forward or

nor mal pl ayback node, the fl ow proceeds to step 5147,
wher® it iemdagengihde ihwdapaich 46atBa8lirsd HugderNmbiéry
buffer nenory 43, the control. program cal cul ates the
43ameumet ofultlhurdeablrocddt e 8detfurmm thestépnddd | where
subsequent to the currently displayed thunbnail to

thehpreeasimest repdiagt Fhe hilmbrkaalli datei B bh renedtedge.
[Oé?i%eafter, the flow proceeds to step - 90 SO05P1173

If it is determined in step 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
S146 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 S146 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 éontrol 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




[0263] If it is determned in step 5146 that the
thunbnails are not displayed in the order of playing
back the noving inmage, in other words, since the
apparatus is in a rewind playback node, the flow
proceeds to step 5148, where from anong the thunbnail
data 81 stored in the buffer nenory 43, the contro
program cal cul ates the anount of thunbnail data 81
fromthe frontnost (earILeéb)_thunbnail in tinme on the
i mage to the thunbnail previous to the currently
di spl ayed thunbnail. Thereafter, the fIOM/proce§8§P9673
step 5149. [0264] In step 5149, the control program
S -ermi nes whether the cal cul ated amount of data is
~equal to or smaller than the threshold for resum ng
[Qé%§&bnail data reading. If it is determned in step

5149.t hat. t he .cal cul at ed anpu f data_,is_not equal
s LALE R S e R v e
e ng; [ c y .
e abnas TREatE] T (RETERIELof Pl bEB the moving
128t ephldbher WRSFEs t REnabove: dgssied RL06RSSI MGvilny
repeated. [0265] If it is determned in step S149
. playatckhmoda) cilatEdw arpoatdoftdatted Sldqualvheé e afrom
small er than the threshold for resum ng thunbnai
argagatheadhughnaitl idetpe8eésshryed o dd¢ buf ferhmemory 43,

thunbn%%L data 81. Therefore, the flowreturns to step
the gentielsMmCATaNs CRACULRERR thfe aF1008Es Lof DR Wy date

.81t¥%ggn ié f%gﬁ%ﬁ%gtiﬁea%fgéégp é%&Mbnail in time on the
image to the thumbnail previous to the currently displayed
thumbnail. Thereafter, the flow proceeds to step S149.
[0264]

In step S149, 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 $149 that the calculated amount of data
is not equal to or below the threshold for resuming
thumbnail data reading, it i1s not necessary read out the
thumbnail data 81. Therefcre, the flow returns to step -Sl46,
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 thumbnail data reading, it is necessary to read out

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




[0266] The foregoing processing is described with
reference to Fig. 30 to Fig. 34. If display of the
thunmbnail at tine tO on the inage is directed during
a fast-forward operation, the control program
instructs the drive 44 to start reading wth the
thunbnai|l data 81 at tine (t0-T1l) a predeterm ned
time Ti back fromtime tO on the inmage. [0267]
Herei nafter, the thunbnail data 81 at tine t is
referred to as the thunbnaPF data t, as appropri ate.
[0268] Reading is started with the thunbnail dat 80°F1173
(t0-T1) at tinme (t0-T1l) a predetermned time Ti back
Slddenvhere ti® grrodese pfageadinmorider tthombpiedk| gatd H1 i
rewi nd operation by responding to any instruction for
Caérﬁéﬁﬂﬁ operation. [0269] The drive 44 reads out
r8q1the di sk 45 the section fromthe thunbnail data
@ Tl) to the thunbnail data tOat tinme to on the

[ e, SiQ in_the buffer
o B R peOat Bl i R SR B e SEen e o
rigt 0331} ofrom the t li%nemepi d§’36ia tlHd tt%u}nbﬁslitélﬂéﬁmé he
predetermned tinme Tl ahead fromtine tO, and stores
oni thénimddie bufdieecreaodyr 43y i) ke -Forwnsd Godddidon,

buffer. For the - 92 SO5P1173 sake of conveni ence,
theyabot rdl iprdjrgm 3@stndetat gse e vet Bdnboastadate8iling
wi%io£§g éﬁhégg%fiu%;%g g$ng{ytfﬁé-(t0-Tl) a predetermined
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-Tl1l) a predetermined time T1 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-Tl) to the thumbnail data t0 at
time t0 on the image, stores it in the buffer memory 43 in
the form of a ring buffer, reads ocut the thumbnail data
- (£t0+T1} from the thumbnail data tO0 to time (t0+T1l) the

predetermined time Tl ahead from time t0, and stores it in

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




corresponding to the section fromtine (t0-T1) on the
. image to tine to on the inmage. For the sake of -
“conveni ence, .synbol Bin Fig. 30 indicates the
t hunbnail data 81 stored in the buffer nmenory 43
corresponding to the section from tinme tO on the
image to tinme (tO+T1) on the inmage. [0270]
Thereafter, the drive 44 reads out the thunbnail data
81 fromthe di sk 45 until éhe buffer nenory 43 in the
form of a ring buffer bec fes full and stores the
thunbnai|l data 81 in the buffer menory 43. For tReF1173
sake of convenience, synbol Cin Fig. 30 indicates
satkge ofhaahvenlendst a s§ibst oketin Figt i Lodfiertaenthry 43
-corresponding to the section from tine (tC»Tl) on the
th%&@élfodﬁ@m@ktmw 4n the Pweigs me[fr@znﬁ When a
fast-forward qﬁggt on.is carried out

CQtrﬁ&ﬁBﬂEfiim%tt‘f £5 OB e 6P 00) agBchs Hanage
o BiEEneD) dat ARl qricEspogd ngyd o e secblon. fLgm (e

on the 0o on I mge 1S use

sy&@amngt n@emc_ysgd) fiaaibhees u@@@tﬁ%ﬁﬁtbnfaait dseaw dstored

processing), as shown in Fig. 31. Therefore,
int huebbat featemody, 43t o etesporidiag huf tae sr@dsmrc;n 4&,om
that can be used for the subsequent fast- forward
tipeotesennighe simafogsr texampee{t®Mly) tohethhumbage! data
%t%n+l)) to the thunbnail data (tn+T1l). For the sake
[0gf5} 93" S05P1173 conveni ence, synbol Din Fig. 30

ngg@%%&? t%gﬁrtgﬁq%ﬁ$ll d%%%ggloﬁ%oéﬁg éﬂh&bnal u%ggg
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,
symbol C in Fig. 30 indicates the thumbnail data 81 stored
in the buffer memory 43 corresponding to the section from
time (t0+T1) on the image to time (t0+Tn) on the image.
[0271]

When a fast-forward operation is carried ocut and the
thumbnail at time tn on the image is displayed, the
thumbnail data 81 corresponding to the section from time- t0
on the image to time tn on the image is used up (cannot be
used for the subsequent fast-forward processing), as shown
in Fig. 31. Therefore, the thumbnail data 81, sto;ed in the
buffer memory 43, that can be used for the subsequent fast-
forwa;d processing is, for example, only the thumbnail data

(C(ntl)) to the thumbnail data (tn+T1l). For the sake of




section fromtine to on the inmage to tinme (tn+Tl) on
the imge. [0272] Wen the anount of thunbnail data
81 that can be used for the subsequent fast-forward
processing is equal to or snaller than the threshold
for resum ng thunbnail data reading, as shown in Fig.
32, the drive 44 sequentially reads out fromthe disk
45 the thunbnail data 81 subsequent to the thunbnai
data (tn+Tl) and stores thg read-out thunbnail data
81 in the buffer menory 43 gntil the buffer mnenory 43
inthe formof a ring buffer is full, while S05P1173
preventing the section corresponding to the thunbnai
cogeaiegeef raymdIin® (n¥FTy) 30 idddatmge the thumebnail
a%tn+Tl) on the image from being overwitten. For the
deggk 81l ofteri eifl dhee Puforpaengry f ricgrregrpRdieattes the
the thunbnail data 81 stored in the buffe nmory 43
SeEGrPB P TG 4t OFe LAR RIS g PEOMERE RE! (Th% 1)
img%ethe i mage. [0273] On the other hand, when the
thunbnail at tine tmon the image is displayed during
[oa7pewi nd operation and the thunbnail data 81
corresponding to the section up to time tm on the
| megeer Shésedioupt as Shovshdin Baga 83, thdwe ddrumenakkd
data 81, stored in the buffer nmenory 43, that can be
foystlle - s @ke®@BR] £A3tf borwdmed qulvsegeeny fewwquhl to or
processing is, for exanple, only the thunbnail data

smed L6 13)2%t Fhehé hERaRBhE] ForaesumimaTumbnail data
reading, as shown in Fig. 32, the drive 44 sequentially
reads out from the disk 45 the thumbnail data 81 subsegquent
to the thumbnail data (tn+Tl) 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-T1}) on the image to time (tn+Tl) 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+T1l+1l) 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




For the sake of conveni ence, synbol Ein Fig. 30
indicates the thunbnail data 81 stored in the buffer
menory 43 corresponding to the section fromtinme tmon
the image to tinme (tmT1l) on the image. [0274] Wen
t he anmount of thunbnail data 81 that can be used for
t he subsequent rew nd processing is equal to or
smaller than the threshold for resum ng thunbnai
data reading, as shown in Fig. 34, the drive 44 reads
out fromthe disk 45 the PAumbnail data 81 in the
reverse direction, starting wth the thunbnail &&b&1173
(tmT1-1), and stores the read-out thunbnail data 81
fdm thee shbhiégueme nmawind3puotessihg inif ffr cwafply, 4&hin
the formof a ring buffer is full, while preventing
thehé¢hymbniaoh @@Mﬂe@p@ﬁdimgtbothaethtmhﬂaﬂﬂ Hatlat &cm811) .
fromtine (tmtTl) on the image to tine (tmT1) on the
Farmkge Frbm %%.%@W@&léﬁﬁpﬁn%wgb%ﬁaan Figt-hp8 tedicates

sin ata 8l is read out on the basis
ey YR ot FoCOPiRRoUar i J07 Tt BRORNEhal
- d n d ng
co?%%%%ﬁéﬁhgd%&a%& s%t%)hi EE{% or edel Hp%k‘ gt)l f%[wgee ko
tiRMEN-43) &M the igkder indicated by the thick arrows
in Fig. 34, and then the thunbnail data 81, indicated
[oky 4@ fol l owed by the - 95 SO05P1173 thumbnail data 81

i'ndicated by Fin Fig. 30, is stored in the buffer
mendrgn 431 [amouhd sEnehummedrl, dalte Shubbabidan be used

for the subsequent rewind processing is equal to or smallef
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-~T1l-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+T1l) on the image to time (tm-T1l) on the
image from being overwritten.

—[0275]

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-T1l-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




data 81 is read out fromthe disk 45 and stored in the
buffer nmenory 43 going backward in'tinme on the inage.
[0276] ‘A recording apparatus in a case where
thunbnails corresponding to noving i nage data
recorded on the disk 45 are generated and then
recorded on the disk 45 will now be described. [0277]
Fig. 35 is a block diagramdepicting a structure of
one enbodi nent of a recording and pl ayback apparatus,
raccording to the present Pﬁvéntion, for readi ng out
an MPEG program stream fromthe di sk 45 on whi €R>Fhe73
MPE&2 program streamis recorded and generati ng
thupbnbhai fatatdl dodiespeddbngF tin tihgy. BPEGEs psograinin
streamto record it on the disk 45. The sane
TheokpdhehtBeBRrY Hose JRolhSi RAE guarzerar 6hdehbumbndbil
he_same s ol.s,_ and thus,a description thereof wl]l
dagg B 1§ RET FBH]EE PR thEcRbRbnaat SeXEEUt Bt ihe
e 1.negd, ro rogramto. i ssue conmand for
s T T S e S LGRS T
rophgyback apparatus based on a signal from a

start/stop button 301 according to an operation of the

USeX .xddd2 89 hg- aPParODPLlY 3 Haeedivhiee ddhrea@ds 1eut a
program streamin accordance wth the MPE&Q techni que
cofreaspoheimy sto 4ovand shegesdatrwe recorded on the disk 45

are generated and then recorded on the disk 45 will now be
described.
[0277]

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 the disk 45 on which the MPEG2 program stream is
recorded and generating thumbnail data corresponding to the
MPEG2 program stream to record it on the disk 45. The same
components as those shown in Fig. 20 are deﬁoted 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 accbrding to an operation of the
user.

L [0279]




read- out program streamin accordance with the MPEQ
technique in the buffer nenory 43. The denulti pl exer
202 separates the MPER video el enentary stream as

i mge data in accordance with the MPE&R techni que and
audi o data fromthe programstreamin accordance wth
the MPEGQR technique stored in the buffer nenory 43.
[0280] Under the control of the mcroconmputer 31, an
| -picture selection and_dggoging section 302 selects
an | (intra) picture from’anong the MPEGQ vi deo

el ementary stream separated by the denultiplexe§053%173
and decodes the selected | picture. The |-picture

sel Bt | G vEnd 4dE€ads Nt ex tH Y300 stseppl iesa¢durdance
iglecoded icture to a resolution conversion section

Wiz theoBHG2 tRehpignet hecn it rdisk dicxend ebaves sk
ti 40, th [ uti i, t '
re305RBRVRFTE The PEEHN tEi BrOBr I iGre "detohba BT ETar e
teléﬂg%l.lé hﬁlcﬁ{g rbcd f%fr. L{Qﬁo C&?CO%%t Qk u%ﬂ'i%g%ger 202
exa e, t he resol ution conversi on sectlon .

sePaRY eEE StRNMIERSOIHEONe DEnd ey 18X Ik 2R B D€ dWta in
thinning out pixels fromthe picture. [0282] ~The

acresdhute an idorhher 3PER2seethohnBOIZrslippbiesdhite frd@y the
305P1173 i mage data whose nunber of pixels has been
pProghgerseteam ia aFPEGlencediiiy: et MBRG30declunidare tdtered

. control _of the
in the buffer memory 43.

[0280]

Under the control of the microcomputer 31, an I-picture
selection and decoding section 302 selects an I (intra)
plcture 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 resclution of the extracted picture by thinning
out pixels from the picture.

[0282]

The resolution conversion section 303 supplies the




m croconputer 31, the JPEG encodi ng section 304
encodes the imge data supplied fromthe resol ution
conversion section 303 in accordance with the JPEG
techni que. The JPEG encoding section 304 supplies the
i mage data encoded in accordance with the JPEG
technique to a file-format conversion section 305 as
t hunbnai |l data. [0283] The file-format conversion
section 305 converts the file format of the thunbnai
data into the PLF format,- file format referred to
fromthe file 101 in PLF fornmat, static imge p&@kagye7’3
format, or location-related data file format referred

intagef Hatatlieodd atlmbEnagepeRéld ilss babn thavéited to a
format conversion section 305 supplies the thunbnail
JB@EIancmﬂi@gcmaﬂﬂ&te&OﬂLleUﬁdenthé(rdﬂt&ohubﬁethmennry

43. [0284] Here, for all GOPs of noving inmage data
miggpcampehes 3 borfhen JPEGr cpfedirhg adivin a0l sehaedvedhe
., issued, the file- format conversion section, 305 may,
imagRyverte t HEPRiisd figrRatse 6?5%ﬂ4t%999ﬁQnBﬁrFﬁ?Wdﬁﬁﬂqlon

3B eRr e iR 3PF vhad N duidbbbnarfe B ot ter
enkgﬁlﬁguﬂgﬁﬁﬁén‘ﬁﬁﬁasﬂﬁﬁlpg§ntﬁéuﬁﬂdd%ddQXatQﬁcoded in

resol ution conversion section 303.” [0285] -
acS0bRidd3 Wihen diHevgphd cespildsuond fae ftillékféém&the

t hunbnail data which has been converted into a
copredeten demdidn 13€5f esmbhumbnail data.
[0283]

The file-format conversion section 305 converts the
file format of the thumbnail data into the PLF format, file
férmat 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.

1 [0285]




and is stored in the buffer nmenory 43. If the
file-format .conversion section 305 converts the file

formats of all itens of thunmbnail data at a tine into
one file or a predeterm ned nunber of files for al
itens of thunbnail data after the thunbnail data has

been supplied by the resolution conversion section
303 for all GOPs of nmoving inmage data for which a
.conmmand for creating thunbnails has been issued, the
drive 44 records on the di SR 25 the thunbnail data
whose file formats have been converted all at aSPPRel73
[0286] Fig. 36 is a block diagram depicting the
st rliot utelwwdf 44t hecbrps ctnurttheseliskt #6nthadildedodiiig data
section 302. A buffer 321 tenporarily stores the
whirei Rgsi hage davertedatbbe danceedatierminhd fPESformat

techni gue, which i n MPEQ vi deo el enmentary_ stream
angy gl Fgar?%mttﬁ@ ?Pé‘%ﬁ?{:ilb?% %02, TAnthepfiterkormat
' eterm nat i gnsecti.pon 322 determ et hey each .of
o R e PR 17 G o n00! FURTRYCT et EP GRS it
168A6 06 #afe G 1 ke WPEEZ LRCnlguens! ped o dhe -

buffer 321 is an | picture by, tor exanple, referring
pre@etbemph&d umnpeedbigrilyperdm d1ne ikeakuse PR@EINa11

[0287] A selector 323 supplies data of the picture
dastoaéter nthe GhunBOBP1 1d3t 4 Hea b ifdder sBRpliodaby the

vari abl e-1ength code decoder 324 or controls the
regppplycnicatiergars 6¢Chier ui® Sicor @dli AOPHeof moving

image data for which a command for creating 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 selecticn and decoding section 302. A buffer
321 temporarily stores the moving image data in accordance
with the MPEG2 technique, which is an MPEG2 video elementary
stream, supplied from the demultiplexer 202. BAn 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




buffer 321 to the variable-length code decoder 324
based on a signal indicating whether the picture is
an | picture supplied fromthe I-picture :
determ nation section 322. More specifically, if a
signal indicating that the picture is an | picture is
‘supplied fromthe |I-picture determ nation section
322, the selector 323 supplies data of the picture,
which is an | picture stored in the buffer 321, to the
vari abl e-1 ength code decodéf 324. If a signa
indicating that the picture is not an | pictureSPgPili3
supplied fromthe |- picture deternmi nation section
thg22nfthe 3% dot ar v323abbatiahsth tdeelesdppbgienf32ater of
the picture, which is a B picture or a P picture
cogtgped the tHOMY fodr tBeldate eheririurgbseokredgih thode

d 324. [0288 h i abl e-1 d
5500 oty T oah TR Pk i ShRPORragt S on
a s%bge tfg Ioiyaria Eg-len tQ %ﬂﬁ?di”g and is.gu i ed

FHIRTT e B er 9y H?ﬁuﬁ% SIS &8t 8F 3R CHHE
suggmpé&efrarmecr@atzap%tws gecoded dr iRhCLUER of 3. More

equanti zation section 325. The dequanti zati on section

speddrdeqgupnt iizes hgndat an@fcdtiend thiagt Uhe Pycture is an
mul tiplying a dequantization coefficient equal to a

I pieteterid negpldlede froénr tkach-wicafifriec dehérmivad ticded i n
the data of the decoded | picture. The dequantization

SeEEEPT ofr B25- hsupgilieesorhd2 datwphl ipg0 dasp 5P 17ise ¢fl giecel,

whEicture oht ai,.ned t hrough dequanti zation, that is DCT

BR st et 1OSSiIHEer SheF 87 M1 ddit AUELERt 321t o-aftie

'vakggﬁiéftength code decoder 324, If a signal indicating
that the picture 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 1s a B picture or a
P picture stored in the buffer 321, to the variablé"length
code decoder 324.

[0288]

The variable-length code decoder 324 decodes data of
the I picture, which has been subjected to variable-length
enceding and is supplied from the buffer 321 through the
selector 323, and supplies the data of the decoded I 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 value
for each coefficient included in the data of the decoded I

picture. The dequantization section 325 supplies the data




DCT processing section 326. [0289] The inverse-DCT

processing section 326 generates unconpressed i nage

data, so-called baseband i mrage data, by applying

i nverse- DCT conversion to the DCT coefficients

supplied formthe dequantization section 325 and

outputs the baseband imge data. [0290] Fig. 37 is a

bl ock di agram depi cting the structure of the

resol uti on conversion section 303. A lowpass filter

341 renoves hi gh-frequencyl@bnmponents (restricts the

band) of the inmage fromthe baseband i mrage dat aS05P1173

supplies fromthe |I|-picture selection and decodi ng
ofSetki aNp362uad bisiyiplele 8hrbhigh basahand -awaega, daha: is, .

whose hi gh-frequency conponents of the inmage have
DidJedDisenevedcdime FirnakL{dhmnhniewt Sedtcnts, 348. an Forverse-

exanple, the lowpass filter 341 cal cul ates the nean
DG@aP@@C©$S¥¢ﬁa%ﬁQRﬂonvéﬁﬁes of four pixels conposed of

two_ pixels in the vertical direction and two pixels
(025 he horlzontal direction and sets the cal cul ated

meap, v erﬁ;l REP plxel val 4 “%%ggfgngﬁ‘falioﬁ a!t){(ael : to

r enbve Peguetcy %6 570

unEQ%B%&sséﬁmiﬂHdégﬁéEg'ngbﬂaaffga'HQ%é%%%dtEhgéeoégta, oy
“pixels from- 101 SO5P1173 the baseband i nage d

apph9sey hi Gheddequeneyncerponents e Dth‘ecbgﬁﬁﬁc{@fv&

been renove and out puts the baseband i nmage
supplied form the dequantization section 325 and outputs the
baseband image data. |
[0290]

Fig. 37 is a block diagram depicting the structure of
the resclution 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 pixels in the
horizontal direction and sets the calculated 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




dat a whose pi xel s have been thinned out as thunbnail
data. For exanple, the pixel-thinning section 342
classifies the pixels of the baseband i nage data into
sets of four pixels conposed of two pixels in the
vertical direction and two pixels in the horizontal
direction and renoves three pixels fromeach set of
four pixels to thin out pixels fromthe baseband

i mage data. [0292] Fig. 38 is a block diagram
depicting the structure ofl0} he JPEG encodi ng section
304. A DCT processing section 361 DCT-converts ©AeP1173
t hunbnai | data supplied fromthe resol ution

theOBYeEBARd Betid Aat303hand BUpP! fresniche yDeEdmponents of
coefficients obtained through DCT conversion to a
thguantge ahdon seot iremovd62nd Thetmuanthzabeeabsed t ingrye
362 quantizes the DCT coefficients by dividing the
dapeTwhee R it haggpprrbadtibumd matDEF phoeessihgata.
section 361 by a predeterm ned quantization . .
FogogkfRt entthfih PisGdplreBning Sfirdior ed<pefassifies the

p1§08LTLE1 81 S0 vatkabl egl enath encoding section. .

varia eng encoding §&¢ti on

coiBBEERLSS LRl idatRe CAMRYRS3eH kB REERT SANCEio
wth the JPEGtechni que by encoding the quantized DCT

pigeetfigi €y ©dritzonvali abtect #igtdhd sefevandtRddWikels

t he generated thunbnail data conpressed in accordance
fromt fathesePEG tfecurnpduel s -td Ghing @293bi $85FP1173n Filg

39 is a flowhart illustrating the process of
baseband image data.
[0292]

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 secfion 303 and supplies the DCT coefficients
obtained through DCT conversion to a quantization section
362. The guantization section 362 quantizes the DCT
coefficients by dividing the DCT coefficients supplied from
the bCT 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 technigque.




generating thunmbnail data. In step 5301, the |-picture
sel ection and decodi ng section 302 extracts (selects)
an' | picture fromeach GOP of noving i mage dat a,
which is an MPERX program stream read out by the
drive 44 fromthe disk 45. In step S302, the
| -picture selection and decoding section 302 decodes
the extracted | picture. [0294] In step S303, the
resol uti on conversion sectlon 303 perforns conversion
to decrease the resolutiont® the decoded | picture.
In step 5304, the JPEG encoding section 304 SO05P1173
conpresses the | picture with converted resolution in
[ESdr dance with the JPEG technique. In step S305, the
file- format conversion section 305 adjusts the file
forFrm 019 tike a ithawbhatrt datvs taegdngethbyprergrsesdi ng
picture in _accordance with the JPEG techni que,

ge&’ﬁéfattﬁegf%wl?r&%}r fetho  SEeptwBGR0lnnehe fneicture
d t Th
RSN RES Pty %Sl%%%%ﬂﬁngi%%e Trrs 4°SLPaRH G
.plr&lt%arsﬁom[%@]eof Qlﬂ}g ﬁnégjf ek dia md}?@ Ging
a structure of one _enbodi a reéo i ng and

MPRIGRY Pastfr &R Pad el ans _réé@oéﬂt ngy dHe dhavier e8eftom the disk
i nvention, for reading out an MPE&Q program - 103

45S05P1 198est 3308 frhenTt-hecthisk 4 eativhi ahdt ecdPHP
program streamis recorded and generating thunbnails,
segtigngPPRadpasfdes 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 reéolution in
accordance with the JPEG technique. In step S305, 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 5301, where the above-described processing is repeated.
~10295]

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 ocut an MPEG2Z program




pi ctures, corresponding to the MPE&R program streamto
record it on the disk 45. The sanme conponents as those
.shown in Fig. 35 are denoted by the same synbols, and
thus a. description thereof will be omtted. [0297]
An | -picture encoding section 381 conpresses and
encodes as an |. picture the thunbnail data with
converted resolution, which is baseband i nage data
and supplied from the resolution conversion section
303. The I-picture encodiHP section 381 supplies the
t hunbnai| data conpressed and encoded as an | pPepBEE/3
to the file-format conversion section 305. [0298]
stlegm #Aftomstlee blicdk 4di agr ami depilod IMBEGChersyract atfeeanf 1is
the I-picture encoding section 381. A buffer 401
recemgodadnd ygenayradsi nchéhtihondhbs | adatea shicebmcohvier t ed
.resol ution, which is baseband i mage data and supplied
PLCEBRESt heCF e WMAT EBntRe MRS &g A™368 e qh b0
buffer, 401 _supplies.the stored thunbnai| data .to a
regPEiatt o ik B ShidPect TOR SO ICORPADS ERSS TP
Cessi t [ Vi ar
et o saet 15 100 5etedla T s, STHBL1 B AP Rhe o

dekBdigeldm O feeat Uie10het Hpitt@mge of the - 104
S05P1173 thunbnail data stored in the buffer 401 and

~[ogapplies the detected visual paranmeter to a contro
section 404. The

An I-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 i1s 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




vi sual paraneter can be, for exanple, an activity

i ndicating a change of pixel value in the spatia
direction, as specified in MPER TM.(Test Mbdel) 5.
[0300] The DCT processing section 403 DCT-converts
the thunbnail data supplied fromthe buffer 401 and
supplies DCT coefficients obtained though DCT
conversion to a quantization section 405. [0301] The
control section 404 determ nes a quantization val ue
based on the visual paramet@® -supplied fromthe

vi sual - paraneter detection section 402 and the &fbBhi73
of conpressed thunbnail data stored in a buffer 407

thantnaiipptaes éterediUanthzabhofeyalate dud sheplies the
quanti zati on section 405. For exanple, as specified
datecNREHGZ 1 FME] pdweaneardr ab secdntorn 4L ctdenet 0d nesTHehe
quanti zation val ue _based on the visual paranmeter such
visHal pataReker Maghberefosneyamipormenestivhey ndleating
Fgarsely uantization is gerforned and the | ess high-
8Ragney Felg, 1phEheiRA tiade |4} T§GERPRZA1T O i S

sp%%EEQQ&EﬂnIﬁﬁﬁéﬁgﬂpgﬁgsttﬁ 3ntro| section 404

er m nes FZation aIUe based on the anpunt
[ogbogonpressed t hunbnai |l data stored in the buffer 407
such that the data anmpunt of thunbnail data

Conie I%ad pabde 88LAG 6k AS 0N 4b3- DEBScorPROREL F3epi Ct ure
does not exceed a predeterm ned upper limt. [0302]
thumbnail data supplied from the buffer 401 and supplies DCT
ceefficients obtained though DCT conversion to a
quantization section 405.
[0301]

The control section 404 determines a quantization value
based on the visual paraﬁeter supplied from the wvisual-
parameter detection section 402 and the amount of compressed
thumbnail data stored in a buffer 407 and supplies the
guantization wvalue to the quantization section 405. For
example, as specified in MPEG2 TM5, the control section 404
determines the quantization value based on the visual
parameter 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




The quanti zation section 405 quantizes the DCT
- coefficients by dividing the DCT coefficients supplied
from the DCT processing section 403 by the
quanti zation value supplied fromthe control section
404 and supplies the quantized DCT coefficients to a
variabl e-1 ength encoding section 406. The
vari abl e-1 ength encodi ng section 406 generates
t hunbnai | data conpressed and encoded as an | picture
by encodi ng the quantized B&T Toefficients into
vari abl e-1 ength code and supplies the generated S05P1173
t hunbnail data conpressed and encoded as an | picture
pilarutree dbukf rot dbdeed @3Q3kdefdemindd alppd@71igtporarily
stores the thunbnail data conpressed and encoded as
[CB®2l} picture. The buffer 407 outputs the stored
t hunbnai | data conpressed and encoded as an

pi cTie equﬁrd@@@]tlopu gectaqn i 40% FUaendrast the | REE rati ng

tg% process of trolk t he ampunt of code. by._the
Co& ﬁF&anéc?YkﬁFv ng & ee ch ?OTﬁQﬁQhQQtSIﬁuEP%ﬁ;%3§%m“
thtehgceog%seés&gg 484 4a§%§n@é f@ﬁwgglgﬁ Fofge Lo

ure exanpl e e COﬂ

su%%@&é@nff'r&ﬂ B8RS gt rbhesampisy éRf4 £Rdey gBlRQ@ ’&%é:t ure
taking into consideration the upper - S05P1173

qukhii e @f Dthec@riRint eat scoslea fﬁridlﬂep-ll@hg‘tﬁ @Rcbding
predeterm ned margin rather than the target val ue of
sech@on 406. The variable-length encoding 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
.compressed and éncoded 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 amcunt of code by the control section 404
for each I picture. 1In step S321, the control section 404
assigns the amount of code to the picture. For example, in
step S321, the control section 404 assigns the amounﬁ of

code to the picture taking into consideration the upper




amount of code for the picture. Mre specifically, in
step 5321, the control section 404 assigns to the
picture the anount of code of a val ue obtained by
‘subtracting the margin fromthe upper limt of the
anmount of code. [0305] This is done to guarantee the
restrictions described in VBV for continuous playback
of thunbnails, to be described |ater, because the
amount of thunbnail data conpressed and encoded as an
| picture may results in"elggeaing the setting in
step 5321. [0306] In step 5322, the control sectS09F1173
404 assigns the anmount of code to macrobl ocks based
Lignt nd &hsuprowit colleodas Sognetet pi¢tthergiastdure so as
to allocate the anmount of code assigned to the
Prsdateraingdeserd imcedbiesc khapoBog) taggets tvied us398, the
t hecontrol .section 404 determ nes the final )
PFafPof ﬁl%;?l&gilﬁa -t HEOT® sTRACHFACAMYer 10 afleeP

| en_pro ' ends. [ 8 As_descr.i bed.above,  the

S%.dnﬁﬁgiﬁggg%g f%ﬂiéﬁ%rgégeéssh%%séﬁ%&%ﬁﬁpﬁg Hhe| the

arPhuelUbe 8848Scf & RRAVGABLANPHEY 1&f éﬁﬂﬁ}acﬁgﬂgltﬂé)ﬁgrgin
smal l er than the predeterm ned upper limt val ue. ,

b7 th805Ppér 31 indyt dF RPeSamoeNe b iheydet. hunbnai | data

is subjected to special playback, such as fast-forward

[63057ewi nd, the

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 8321.

[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 sc as to allocate the amount of code
assigned to the picture to each macroblock.

[0307]

In step $323, the control section 404 determines the
final quantization value by using the visual parameter, and
- then processing ends.

[0308]

As described above, the thumbnail data is compressed

and encoded as an I picture so as to have.an amount of data

equal to or smaller than the predeterminéd upper limit value.




t hunbnai | can be played back and di spl ayed quickly
W t hout causing an underflow in decodi ng. [0309]
This advantage will be described using a VBV (Video
Buffering Verifier) nodel. The VBV is a nodel of a
virtual decoder connected to the output of an
encoder, as specified 1in 1S013818-2 Annex C. It
specifies restrictions to a bit stream based on
constraints to the anbunt of data stored in a VBV
buffer included in this nodel.- Al though the VBV
normal |y specifies restrictions to the decoder, ©GéP1173
current description assunes restrictions to the "
Biyemeadigngosi éfen WHR @huhibgai#3ddisa a PIeekdLagram
depicting the structure of a VBV nodel. An encoder
spéZladup pavsacldeswir resfantdiigritard e rpivihdy ethe a
"~ VBV buffer 422. The VBV buffer 422 tenporarily stores
thugbnasdecaupyt iddviecobarkeardcdirl vzt gudchly puthout
the stored code. [0311] Here, it is assunmed that the
cay§dndi 80 WRESmtI]Y iy dREPEEREd from the encoder 421 to
[o%%% VBV buffer 422. It is also assuned that no code
'S &utput fromthe VBV buffer 422 if no code is

st ok igdviahe BV, buf fial 422, 18Rd G098, 15 viv anafLlLr ed
fromthe VBV buffer 422 at the naxi numtransfer - 108

Bu$@EPIdy Ivemit drf) aedells shoredy iy thRo¥BY bufd eri Al
degggis]connected‘to the output of an 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
descripticon assumes restrictions to the encoding side.
[0310]1

Fig. 43 is a block diagram depicting the structure of a
VBV model. An 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 outputs .

~the stored code.

_[0311]

Here, it is assumed that the code is instantly
transferred from the encoder 421 to the VBV buffer 422. It
is also assumed that no code is output from the VBV buffer
422 if no code is stored in the VBV buffer 422, and code is

transferred from the VBV_buffer 422 at the maximum transfer




Fig. 44 is a diagramdepicting the notion of a VBV
nodel in a case where no restriction is applied to the
anmount of thunmbnail data. In Fig. 44, the vertica

axis represents the amount of data of code stored in
the VBV buffer 422, and the horizontal axis
represents tine. [0313] In Fig. 44, time T indicates
the frame period [second], which is equal to the
inverse of the frane rate. [0314] At tine t=0 when
encodi ng processing is stari%®d froma state where the
VBV buffer 422 is enpty, code with a data anount0pPBL173
is transferred fromthe encoder 421 to the VBV buffer

roA22 ifAccae di nghureidhendaha wunirfefr agde stored in
the VBV buffer 422 becones PO at tine t=0. Because the
[63@¢é is output fromthe VBV buffer 422 at the maxi num

transfer rate, the data anobunt of code stored in the
VBVEHIM ¥y 1422 disgraasiarisidngt the, nakbon e ¢gaivdv

ngunt of code stored in the VBV buffer 422 becones
mo%@ atPt FnEffehege Pﬁergﬁﬁﬁi?F%ﬁP l%ﬂ%&?éléédEOMFQ% a

t d f
e O St Re VB BT G455 oa ST R
repbesdat 8 @[@Qﬁr{ou%ft e@d§a§$ Weddde tsta@rMEVmUErf@rVBv‘m
Instantly increases up to B1+P1l. [0315] -

buBbBEP14T8, eSidrithar h&frlﬁ&h@téjlataaﬂ%”@lé[:}ﬁ:eﬁén§§df§lrﬁ.0r ed in
t he VBV buffer 422 becones B2 at tine t=2T. At the

[Ogage tine, since

In Fig. 44, time T indicatesﬂthe frame period [second],
which is equal to the inverse of the Fframe 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 maximom 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 B1+P1. “

[0315]




code with a data anbunt P2 substantially the sane as
Pl is transferred fromthe encoder 421 to the VBV

buffer 422 at time t=T, the data anmount of code

stored in the VBV buffer 422 instantly increases up

to B2+P2. [0316] At tinme t=Tx, the data anount of

code stored in the VBV buffer 422 becones zero. \Wen

the data anmobunt of code stored in the VBV buffer 422

beconmes zero, the VBV buffer 422 outputs no code.

[0317] Since code with a 8@¥a amount P3 snmaller than

PO but larger than Pl is transferred fromthe ef668&L73

421 to the VBV buffer 422 at tine t=3T, the data

anoSihi bdricodehst dbaed antuihe VBYdeuktered22n imisd amil y

increases up to P3. At tinme t=4T, the data anount of
bufdes 4€3rkecomes M2 VRVtBuef eF2M22 Athddwmmesmeet bpe andince

t the sane tine, since code with a data anount P4
codgp¥i Bht & afd iR t%@%n@-?a@bﬁt@%tﬂtqfléwsft@ﬁr &8N rn P} Hes

d 21 to the VBV buf at _t
ergREetLad tedip (i HPlaBHUAA AP iRt 4 -
tlhﬁska@tl he'éH%%?%%%%nﬂpokocgg% Jé%%@ﬁ inAﬁ%ure Od?f§%er

above, it the anmpunt of code for one picC
42br enst Bet BRCRdefe 2L GRapgesz+mn under flow or - 110

S05P1173 an overflow may occur. [0319]
[0316]

At time t=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 amounﬁ of cocde 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, the data
amount of 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




For exanple, code wth a data anount P4 substantially
the same as P1 is transferred fromthe encoder 421 to
the VBV buffer 422 at time t=T and tine t=2T, an
overflow occurs. [0320] On the encoding side, an
overflowis not allowed to occur because an overfl ow
causes the code to drop, whereas an underflowis
al 'owed to occur because witing can be awaited if an
underfl ow occurs. [0321] For this reason, an overfl ow
needs to be prevented from1®cturring by nonitorin ng
t he amount of data encoded in encoding and SO0SP1173
f eedback-control ling the encodi ng processing by the
anuseegff lavpananetarr.f or changi ng t he anmount of code.
[0322] Here, a case is assuned where code with a data
{03 k$Unt  that can be output at the maxi numtransfer
rate is always transferred fromthe encoder 421 to

t he" VB\PHE £99e Hh?@rﬁ)%??%éﬁ@uBErPﬁdsqbsﬁ?RQ%ally

correspond for

wh
engd5ERePRACE L TR IRA o f oG R BRRE 4D % e
VB&Eiogﬁf&‘Qrt he plctiyre byrsSghling.d h:e-ﬁm)slé?{t oggrff@& aoccurs .

that can be output at the nmaxinmum tran rate durin
[oekeiframe period T as the upper |imt of the anount of
code for the picture. - 111 S05P1173 [0323] Maxi mum

peron Ssicblemcambugt siode c ade duefflicty/ fsanet ,allowed to
occur because an overflow causes the code to drop, whereas
an underflow is allowéd 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 corresponds to, for example,
‘a case where, in step 5321, the control section 404 assigns
the amount of code to the picture by setting the amouﬁt of
data that can be ocutput at the maximum transfer rate during
the frame period T as the upper limit of the amount of code

for the picture,




which is the anobunt of data allowed for a thunbnail

per frame (picture), can be cal cul ated as Rmax/frane

rate, where Rmax [bit/sec] is the maxi mum transfer

rate of code output fromthe VBV buffer 422 and frane

rate [nunber of frames/sec] is the frane rate. It is

noted that frame rate differs depending on the

standards of television broadcasting, such as the

NTSC (National Television System Committee) standards

and the PAL (Phase Alternatihg (by) Line) standards.

[0324] Fig. 45 is a diagram depicting the notiog08P1a73

VBV nodel in a case where the data anmobunt of each
[adzarbnail is equal to the naxi mnum perm ssi bl e anount

of code fb calculated as described above. In Fig. 45,

t heMareimunc germdxis$bi e pamsernt 1 khedambun{bof/ tatne |of

code stored in the VBV buffer 422, and the horizontal
whighs 15 ephesemunt iofe dafte3abloved Moy, a4shurbpelil per

|nd|cates the frame period [second%%gyhlch is equal to
TreRe (RYereerlof 9a%e ber sAecrited 30396 K/ Afame nate0 where

Rl £ POEL DS & R B G 'Stéaﬁ%‘%iﬁdé%%gm#t 7588 Hytpue
fr@fﬁDHHé Y isuddansher bad From thee gﬁl@gﬁ ¢ to the
VBV - 112 S05P1173 buffer 422: Accor t he data

fram@niedf LOdMeSroned katel hertVBY bukbar tﬂge BeSGRIBS te
- PO (= maxi num perm ssi bl e anount

differs depending on the standards of television
broadcasting, such as the NTSC (National Television System
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 codée 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.

10325] |

In Fig. 45, time T indicates the frame period [secondl,
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 é data

amount‘PO is transferred from the encoder 421 to the VBV




of code fb) at tinme t=0. Because the code is output
from the VBV buffer 422 at the nmaxi numtransfer rate,
the data anpunt of code stored in the VBV buffer 422
decreases over tine, and the data anount of code
stored in the VBV buffer 422 becones zero at tine
t=T. At the sane tine, since code wth a data anpunt
P1 equal to POis transferred fromthe encoder 421 to
the VBV buffer 422 at tine t=T, the data anount of
code stored in the VBV buf¥¥¥ 422 instantly increases
up to P1. [0327] Because the code is output frogPbRél73
VBV buffer 422 at the maxi numtransfer rate, the data
budifeunt 2pf chdesliodd, | bhet detd/Bihduidt ef 42dcdetssabes
over tine, and the data amount of code stored in the
theBVEBUbfEfer 22 D drorrne szBP o (atmas imm tpe2fiisAibldeamsand
time, since code with a data anmpunt P2 equal to POis
oft caAsf &Pt e 18R (THE - enBeg@rs ha $odfe LYBMER ffgrom
42 t.t] t=2T, thedata anbunt of code stored i
engr i by 7255 TS e (U hecosces eptto B dhta
8 i m | he t of, -0 '
e VR, Y (Horky L ChE ot T Eeala 22O RECRLALEE (e

titbPahdnthe Aatd RRCSATE.F | EBie HHIER e LWL tHBR Watrar
anount equal to POis transferred fromthe encoder

4242Betomé¢ hezad duffiee 422, thAre thel b3meSOBNd 1 731 ted &ode
~amount of code stored in the VBV buffer 422 instantly
withce eddles apund Pheeawalinto dfudls toaR@ferred 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 te Pl.
[0327] |

Because the code 1ls 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 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
~wbuffer 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 code stored in the VBV
buffeﬁ 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




[0329] In short, at a tinme when transfer fromthe
encoder 421 to the VBV buffer 422 occurs, the data
anmount of code stored in the VBV buffer 422 becones
maxi mum which is equal to the maximum perm ssible
anmount of code fb. [0330] 1In the recording and
pl ayback apparatus whose structure is shown in Fig.
40, the amount of thunbnail data is restricted to be
equal to or bel ow the maxi mum perm ssi ble anount of
code fb, and therefore, anlé¥efflow occurs |ess
easily than with the structure shown in Fig. 45. SORP1173
other words, Fig. 45 shows a state where the
dagec gpancy of thade dufdeer insthegBetbuffX331p2 AnVBALE Dy
~performing variabl e-rate playback of thunbnails wll
LisEe@esér bbetoi the omwaetti equadt hot B@. pl ayback side. In
variable rate playback, arbitrary thunbnails
[q%%gétures) are played back in arbitrary order.
Therefore if_ the.amount of data of. each thunbnai l
A raytialk S PHERATBAN L CROR FaF o 21
tPkndalByIRYE Rer TRaUeRtads SRt Rldhbunt Mok N Gad Area
t he occupancy of the VBV buffer  may decrease to suc

ira thevebvtihat fdhe 2¢BYebyhE €I mbLGRNES whe BBt ¥s &S] to the
causi ng an underfl ow. Consequently, the - 114

maB0hRh 1g3rpl sydidek aobubhbhuabnadds flel ays, causi ng
di splay of thunmbnails not be switched as instructed

[08pOt he user.

In the recording and playback apparatus whose structure
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. In this case, the occupancy df the VBV buffer
may.decrease to such a level that the VBV buffer becomes

empty, thus causing an underflow. Consequently, the




[0332] By |limting the data anmount of all thunbnails
equal to or bel ow the maxi num perm ssi bl e anount of
code fb, the occupancy of the VBV buffer does not
fall below a certain |evel, whichever thunbnails are
. played back in whatever order, thus preventing an
~underfl ow. Consequently, it is ensured that display
of thunbnails is switched as instructed by the user.
[0333] Fig. 46 is a block diagram depicting anot her
structure of one enbodinehi4 of a recording and
pl ayback apparatus, according to the present S05P1173
i nvention, for reading out an MPEQ system stream
plfafi@ackher dtﬁllﬁ[&fénQ% wainehst hea MR Swshemp o8t El@@ﬂ%ﬂa&ls
recorded and generating thunbnails, as a stream of
ngil beusestched ras pondirng tta biaetm@E@rsyst em stream t o
record it on the disk 45. The same conponents as those
[03%6Wn in Fig. 40 are denoted by the sane synbols, and

thus a  description thereof will be omtted. [0334]
Und%Y ipe tddet £BF dted rEngHTr fompat Bhumnakls equal to

o, KBS} s SF SR Pe oL AR Sl e
2

g o i oot s e 1L S A

1eReT, crri fhsia@ntSunbRg i i s Ph£L Yiey a8 %@bkomna«nﬁatever

decodlng section 451 supplies the decoded
orcdeef f toient=venting 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 structure
of one embodiment of a recording and plavback 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 MPEGZ 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 video elementary stream

separated by the demultiplexer 202 and decodes the selected




to a frequency-characteristic conversion section 452.
[0335] Under the control of the microconputer 31, the
frequency-characteristic conversion section 452
converts the frequency characteristic of the decoded
DCT coefficients. For exanple, from anong the DCT
coefficients, the frequency- characteristic conversion
section 452 converts the frequency characteristic of
the DCT coefficients by renoving or attenuating
conponents correspondi ng-t®lhigh frequencies of the
i mge. [0336] The frequency-characteristic convéPSPdA73
section 452 supplies the DCT coefficients whose _
I friequencyochar acdef ffistiien t shasTihe an-honvekt edleotadn and
| -pi cture encodi ng section 453. An |-picture encoding
degwctingnsdsB8ieconrlesseplird tneotlesdesi a0T topffiakents
the DCT coefficients with converted frequency
L RafaeHBRRSY T RIS EE L FofpR HRrsion section” 452.
%% quency-characteristic conversion section 452. The
“ﬁ<§icture encodi ng section 453 supplies thunbnai
dat ine essl ng: I.n t.he DCT
Tt SRS LR BaTBE RN, B AR R S i

£reQR¥BES! Ok SRAld AR t3@5 cohP83lon Hedtidh 1828 HhRGK s the
di agram depicting the structure of - 116 S05P1173 the

friegpentyr éhsed aeddien iandf dego ddupec Dienc4siri & dniff.er
471 tenporarily stores the noving imge data in
Fogcespihee from among the DCT coefficients, the 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 encdding section 453. An
I-picture encoding section 453 compresses and encodes as an
I picture the DCT coefficients with converted frequency
~~characteristic supplied from the fregquency-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




with the MPEQ technique, which is an MPEQ vi deo
el ementary stream supplied fromthe denultipl exer
202. An |-picture determ nation section 472
det erm nes whet her each of the pictures constituting
the noving i mage data in accordance wth the MPEQ
technique stored in the buffer 471 is an | picture
by, for exanple, referring to the picture coding type
in the picture header. [0338 A sel ector 473 supplies
data of the picture stored'th “the buffer 471 to a
vari abl e-1 ength code decoder 474 or controls th&05F1173
supply of the data of picture stored in the buffer
the7 I-pdctheeveelablion endt Hecodinglepndarm2sdlbasadbwhfer
a signal indicating whether the picture is an
4Ti seperasippl S dhet Reving Wrage didredn aacpodance

BB R L0 e S 0 st cnencar

[ the | -picture. determnati,on .sectio
St}%%“% 't Egpéiefée]%t o4 73 Op BT lspfge&fear %%Olzt'hep’ﬁi threihre
dé@@&ﬁhn%%ié@ ée%?ﬂ%%UQQZSﬁgﬁégmiﬁbéI%%é%%%&?%aéﬁloft@mghe

vari abl e-1 ength code decoder 474. If a signa
picndireat etgstithatindghehpi 8ol ey | Sndtd daal 101 SéeRidrze
supplied fromthe |- picture determ nation section
wigA2the hdPEBE@L ectadimidiid sboted|isn thee sufifpky4 @l datan af
the picture, which is a B picture or a P picture
Pistyredcyn $9e aswrpée, 47aferpinthd o dhcapietiengeeding 17
ty§g55%lz§e983%1%%5%%2&e§74' [0339]
[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 from the I-picture determination
~section 472, the selector 473 supplies data of the picture,
which is an I piqture stored in the buffer 471, to the
Variable—length code decoder 474. 1If a signal indicating
that the picture is not an I picture is supplied from the I-
' picture determination section 472, the selector 473 controls

the supply of date of the picture, which is a B picture or a

P picture stored in the buffer 471, to the variable-length




The vari abl e-1 ength code decoder 474 decodes data of
the | picture, which has been subjected to
vari able-l1ength encoding and is supplied fromthe
buffer 471 through the selector 473, and supplies the
data of the decoded | picture to a dequantization
section 475. The dequanti zation section 475
dequanti zes the data of the | picture by multiplying a
dequanti zati on coefficient equal to a predetermn ned
value for each coefficientlircluded in the data of
the decoded | picture. The dequantization secti 6ASRY¥E/3
outputs the data of the |I picture obtained through
codiegdantdeat4oh, that is, DCT coefficients and a
guanti zation scale. [0340] Fig. 48 is a bl ock diagram
[Ogegilcting the structure of the
frequency-characteristic_conversion_section 452.

A
hor T % rtedl aRlerdpndbh seifhissaseradt ndagedes data of
hi gh-{ . ts far. ffici

ol N LLESENCH, SOMONRDLS Lot DOT L8l Lol ot 1 ncen
en%iﬁge&gd & plI;LQ§4%J:%mA§he$ I'bgfi’yfelrn.éﬁﬁgﬁlé&%\}ﬁgr&ee

coefficients are arranged two nmensi ona
sellBetor dgr3) %n@%ubﬁﬂé@%l@é LG PRe 88dodsd & tA cture
and the order in the vertical direction (m is to

to7a B&quameffdtdicantecuidh hiPherrher densahbitdieion section
hori zontal direction (n) correspond to higher

47pr dguenrlizesi te €o5R10¥the ochpuimdmirs by mbklimajeg a
DCT coefficients wwth higher. orders in the vertica

degPrRE 7 HH o1 ESpRhFIH hitgher 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 atienuates high—frequeﬁcy

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 0 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




frequency conponents of the image. [0342] Fig. 50 is
a diagramdepicting a transfer function H(n) of the
hori zontal filter 491 and a transfer function V(m of
a vertical filter 492. For exanple, the horizontal
filter 491 sets DCT coefficients wth higher orders
(n) in the horizontal direction as 0O or decreases
their values based on the transfer function H(n)
shown in Fig. 50 to renpbve or attenuate
hi gh-frequency conponents ¥bf the DCT coefficients
arranged in the horizontal direction fromanong SAgP1173
DCT coefficients. [0343] For the DCT coefficients

coappanged 60 tie ieigezonbal cekfeicdits Whenhai jgent al
filter 491 supplies DCT coefficients whose -

orkliegh- finegueneridaspodént st hav e(jeewrreeponédt®©rhigher
attenuated to the vertical filter 492. [0344] The

fr@éﬁ?ﬂ@ﬁl conpananteo 2t shpvénage at t enuat es hi gh-

0 Z$uency conponents for DCT coefficients arranged in

[ éﬁ vertical direction from anong the DCT

h
R e L )
f4ggesﬁéﬁ%aqo%ﬁﬁt8ke@§§ Md . thbaber - OFQeLSs: diMy (i Jof
the vertical direction, supplied fron1- 119 SOSPll

a tbethedl zninttalr mlgbterFéﬁlexaa@l% orchdeﬁbgﬂﬁ&stéilaﬁﬂter
val ues based on the transfer function V(m shown in
49Eiget@ODQ?ycoefficients 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,

{03441 - /

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




remove or attenuate high-frequency conponents for the
DCT coefficients arranged in the vertical direction
fromanong the DCT coefficients. [0345] More
specifically, DCT coefficients d' (n,nm calculated as
d(n, mxH(n)xV(m are output fromthe frequency-
characteristic conversion section 452 whose structure
is shown in Fig. 48, where d(n,m neans DCT
coefficients input to the frequency-characteristic
conversi on section 452. ~Bethuse DCT coefficients are
values in the frequency domain, filtering proceS8PRgl73
can be performed by nmultiplying the above-described
theer nsfeentahcfildes. 42034685 Ol or oddereasmesdsheir values
restrictions in the frequency domain of the inmage can
basedappl the teans HndunesipobsétnbofsheivghtinpFket s50itp t he
verti cal g'rectio and ei ght pixels in the horizontal

CEHPPECPT oAT By R T i G S ERRDCTETRAT e APt B e
T i bed t f f ti : d f
ot S50 he A ok e S6h B EnuBtny
thkr part e picdiieL selection and decodi ng section 451
passes through the frequency-characteristic

[0caBVersion section 452 as-is and is input to the
| -pi cture encodi ng section 453. - 120 SO05P1173 034 81

Fi glorsl sipsca fhkbetky di Rt amedEpicdthhg & hen gi)r uetldutaebd
as d{n,m) xH(n)xV(m) are output from the frequency-
characteristic conversion section 452 whose strﬁcture 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 caﬁ 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.




the I-picture encoding section 453. A control section
501 determ nes a quantization val ue based on the
quanti zation scale supplied fromthe |-picture

sel ection and the decoding section 451 through the
frequency-characteristic conversion section 452 and

t he anount of conpressed thunbnail data stored in a
buf fer 504 and supplies the quantization value to a
quanti zation section 502. For exanple, the contro
section 501 determnes a_qbahtTzation val ue based on
the amount of conpressed thunbnail data stored iS95FR&73
buf fer 504 such that the data amount of thunbnai
(&% conpressed and encoded as an | picture does not
exceed the predetermned wupper limt. [0349] The
quahtfzatl orf seblicel 8b2grprarddriay-iDCTtoeeftieiiames of

the DCT coefficients supplied fromthe

by di vi gi n i
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segdlioes 4bdnpad dthenatibubDCTo £ oedfrip 14 sentds thefibneil hdyta are
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stogsp1in3a et e ordd andapyerl embdre sfuapcization value
coefficients, with a,value_ of 0 exist for
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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 coefficients
are small values compared with DCT coefficients before they

are subject to frequency characteristic conversion.




502, and the truncati-on order becones snall
accordingly. [0350] The variabl e-length encoding
section 503 generates thunbnail data conpressed and
encoded as an | picture by encoding the quantized DCT
coefficients into variable-length code and supplies
t he generated thunbnail data conpressed and encoded
as ad | picture to the buffer 504. [0351] The buffer
504 tenporarily stores the thunbnail data conpressed
and encoded as an | pictur¥! The buffer 504 outputs
the stored thunbnail data conpressed and encodedS88P1173
an | picture. [0352] Since high-frequency conponents
Thefrefhee DA Inefdd ciuabbs of npat daxfffieibnpsciiutle a value
encodi ng section 453 have been renpbved or attenuated,
oft Reekipt clanr eeenpeditngatécthilon %53 queahivat pot section
t hunbnai | data with a smaller amount of data. [0353]
- 20gy gandothe ek REr PTEET UGG §TEAdt hRECHFBEEEY -of
[Oggﬁzrating t hunbnail data. In step S361, the I|-picture
ction and decodi ng section 451 extracts (sel ects)
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which i s an program stream rea

thihbNgi AadtLBdpecdtel and 2 codfddPhL73n4D pliSteERy
S362, the I-picture selection and decodi ng section

enédbdine ciloe spidne iextr act e€bd r fii iteite 8t OGlariable-length

code and supplies the generatéd thumbnail data compressed

and encoded as ad I 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 pictureT
[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 step-8361, the I-picture

selection and decoding section 451 extracts (selects) an I

. picture from each GOP of moving image data, which is an

.MPEGZ2 prbgram stream, read out by the drive 44 from the disk




coefficients. [0354] 1In step 5363, the
.frequency-characteristic conversion section 452
renoves hi gh-order conponents of the decoded DCT
coefficients to convert the frequency characteristic
of the DCT coefficients. In step 5364, the |-picture
encodi ng section 453 conpresses and encodes the DCT
coefficients whose frequency characteristic has been
converted as an | picture. In step 5365, the
file-format conversion sect¥dm 305 adjusts the file
format of the thumbnail data conpressed and enc§8681173
as an | picture, and the flow returns to step 5361,
45vherla shep ahdee- descliHpédtpreceskidig drs andpeateding
[0355] Fig. 53 is a flowhart illustrating the process
sesftiogoAbl ofie¢todp e Hdicagstimechbed chdul diyaneh&oc BATr ol
sectign 501 for each | picture. In step 5381, the
Cog&dt-FoFmER8cti on 501 assigns the amount of code to the
“ﬂ%iﬁure. For exanple, in step S381, the contro
Séction 501 assigns the anmobunt of code to the picture
t akj ' nsideraf.d boit. o0 ;
Aot OF ade T oret he Bt Ur sYaRge et Pl gitsjon
se@BLghN4 b At hedovdiahiReotaé fedonkiné@ t@f offhehe a@HeODCT
code for the picture. Mire specifically, in step
cck381cithies contaamvesecthonf Bduass gharhetebespl etaf ehe
the - 123 SO05P1173 anount of code of a value
DEEbeathttchsnsubt dacestay $hed g T -Plespre hencppiary

limt of the anmount of code. o
section 453 compresses and encodes the DCT coefficients

whose frequency characteristic has been converted as an I
picture. In step $365, 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. In step S$381, the control section 501
~assigns the amount of code to the picture. For example, in
step 8381, the control section 501 assigns the amount of
code to the picture taking into consideration 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

S381, the control section 501 assigns to the picture the




[0356] This is done to guarantee the restrictions

described in VBV for continuous pl ayback of

t hunbnai |l s, as descri bed above, because the amount of

t hunbnai | data conpressed and encoded as an | picture

may results in exceeding the setting in step S321.

[0357] In step S382, the control section 501

determines the final quantization val ue based on the

anmount of code assigned to the picture and assigns

the anount of code to nactoblocks, and then the

processing ends. [0358] Next, a recording and SO05P1173

pl ayback apparatus for reading an MPE& system stream
amoppin thecdidg ko5 redordihyatied NREGUibtspst ény stheamrgin

readi ng thunbnai| data fromthe disk 45 on which
froRurBRalPPeat Bigeherfatss evpwrispohdiasg -t o the MPER

[q%¥%5en1strean1is recorded, and pl ayi ng back thunbnails
i"I'F be described. [0359] Fig. 54 is a block diagram

depi,ct i n t her ucture,.of one_enbodi ment of..a, .

o e R B ST At e et B s ags
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and di spl ayi ng thunbnails based on the - 124 SOSP1173
abbkrapbbachu skattche8 kroanpr 68 seshniith ianeedad cbiip Be£asd aee

with the JPEG technique. The sane conponents as those
enghdefl &4f an I picture may results in exceeding the setting
in step $321.
[0357]

In step S$382, the control section 501 determines the
final gquantization 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
MPEGZ 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 MPEG2
-gystem 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




Fig. 20 are denoted by the sane synbols, and thus a
description thereof will be omtted. [0360] Under the
control of the mcroconputer 31, a file- format
conversion section 521 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 inmage packdye format, a
| ocation-related data file format referred from SOR&E1173
track managenment file 131, or a file format referred
tHumbnbiandébe $bcatrporscebaked ded@ddd lie 24torf@l36d]with
The file-format conversion section 521 converts the
thie |J@Efokeabhnifud.he Theadavat cotpormreid agatho8é¢ simovn in
supplies the thunbnail data 81 with converted file
Figor #ht 28 2°DPRY eddEi Hgsesyoml H22ndrshusxanyl e,

the.file-format _ cqnyersion, section 521 converts the

dersiclrép%b?ﬂa&%rfeotfhé"lﬂhgﬁbﬂﬁ”t ta 81 by extracting

[o5@ thunbnai|l data 81 conpressed and encoded in
accordance with the JPEG technique fromthe thunbnai

dat@nddr ithed cBhErbPromtsna rfiidrecbRpiBLr F€f &f rdeto
fromthe file 101 in PLF format, a static inmge

fopaekagenterdtin sactoeat 5pn-reddd editdaha €hiebiormaiata
referred - 125 S05P1173 to fromthe track managenent
81f whach3has drean friebd bPotnay thefdrived 4do fioontlhdedisk 45
. location-related data file 141.
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.
[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 section7521 converts the file format of the
' thumbnailrdata 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 fo:mat referred




[0362] Under the control of the mcroconmputer 31, the
JPEG decodi ng section 522 decodes the thunbnail data
81 conpressed and encoded in accordance with the JPEG
techni que, supplied fromthe file-format conversion
section 521, and stores in the buffer nenory 35 the
thunbnail data 81, as a baseband i nage, obtained
t hrough decoding. [0363] Fig. 55 is a block diagram
depicting the structure of the JPEG decodi ng section
522. A variabl e-length code?® decoder 541 decodes the
t hunbnail data 81 subjected to variable-length S05P1173
encodi ng, supplied fromthe file-format conversion
tos€ebimonhd 2radnchasizppineas £hee detgded thepbaatfdrmatat a
81 to a dequantization section 542. The dequanti zati on
refestednt 542rage irentliozes ivherd Intdohaialitad & e 814 by
mul ti plying a dequantization coefficient equal to a
[03f&det er mi ned value for each coefficient included in

the_d co% d thunbnail _data 81. The dequanti zati on
sodliGt 555 SOBbEPLSOEHa's MMBRSPIOUEST 0 b1 Ltk 4PRGd
Ml . h : . icients, t
dekBEOHE L AN 2L 0R0eE Ml | Sl 1 CORLL G O Sy 1

cohP¥eES&d pln RiRGRRSl NE 88641+ RhceA3i98Nehat §8EG technique,
unconpressed i mage data, so-called baseband i nage

sugpl fed bfrom k26 £208PEdrdat applwirddohnyetSEoER1, and
conversion to the DCT coefficients supplied formthe

stdegiatn i tZe bod feecnpoorf4? die dhupbnhsilhdata 81, as a

baseband image, obtained through decoding.

[0363]

Fig. 55 is a block diagram depicting the structure of
~the JPEG decoding séction 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 inrthe'decoded thumbnail data
81. The dequantization 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




baseband i mage data. [0365] Fig. 56 is a block
di agram depi cting another structure of one enbodi nent
of a playback block in a recording and playback
apparatus, according to the present invention, for
pl ayi ng back and di spl ayi ng thunbnails based on the
thunbnail data 81 conpressed and encoded as a stream
of I pictures. The sanme conponents as those shown in
Fig. 20 are denoted by the same synbols, and thus a
description thereof wlT bebomitted. [0366] Under
the control of the microconputer 31, a file- for®PPLL73
conversi on section 561 reads out the thunbnail data
ar@l wihigc hntiassdekiT readreoat obyte heha Qe obé fffiometbe
disk 45 into the buffer nenory 43, where the file
Slm@rlﬁrﬁti épr@h*‘ehe tdnavendizathon Sactiom SHIZFandr eatputs the
e format ferred to fromthe file 101 in PLF
bafsé? Frﬁfl llﬁa%efa 3% mage package format, a

d tion-related data file format referred from the

[ 9%§-k managenent file 131, or a file. fornat referred

to pig or@é he l0gabbRNa] &) Ake e g%%lh Endfler [A388k ure

The fi1l e-format conversion secfion 5 converts the

off bhe &abo@imedt tdfe ar padypatk thsdaind adatac8diddithnd
supplies - 127 S05P1173 the thunbnail data 81 with

pleghuekt spbdidtmisf,ormabritnantd -t ginesendedodengion, for
section 562. For exanple, the file-format

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. 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
81l which has been read out by the drive 44 from the disk 45
into the buffer memoxy 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 froﬁ
the track management file 131, or a file format referred to
from the locatien—related data file 141.

[0367]

The file-format conversion section 561 converts the

file format of the read-out thumbnail data 81 and supplies




conversion section 561 converts the file format of the
t hunbnail data 81 by extracting the thunbnail data 81
conpressed and encoded as a streamof | pictures from
the thunbnail data 81 in a PLF format, a file format
referred to fromthe file 101 in PLF format, a static
i mge package fornmat, a location-related data file
format referred to from the track managenent file
131, or a file format referred to fromthe
|l ocation-rel ated data fiTel441: [0368] Under the
control of the microconputer 31, the 1- picture SO5SP1173
decodi ng section 562 decodes the thunbnail data 81
th@oﬁpnebeeﬁlaﬁﬂxeﬁ@od@dhasoavetteﬁuﬁﬂﬂe [fopingt Ur@sqan I-
upplied fromthe file-format conversion section 561,
pl&rwret gereeding savdionf PEE - meho¥ yer3Brlive r:hanﬁhherrf@maet

C%@éé?ogpg%gﬁso?l”%él o R e e

t d 56
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encoding and is supplied from the file-formt

thembues 5i @5 exdt 11N a561F anthsupprl ifas et Aermaat ve ofrddie to
decoded | picture to a dequantization section 582.
fréhetidegfiald i 126t iion PEEcfouma 82 deqiidnt inege thwcidaten of
- 128 SO05P1173 the | picture by nultrEIyrng a
fogmabant i Xetatowrcsefpredefta dgdd Tesmat prekritadritsedrom

val ue for each coefficient included
the track management file 131, or a file format referred to

from the location-related data file 141.
[0368]

Under the centrol 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 structure of
the I-picture decoding section 562. A variable-length code
decoder 581 decodes data of the I 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




in the data of the decoded | picture. The

dequanti zation section 582 supplies the data of the |

pi cture obtained through dequantization, that is, DCT

coefficients; to an inverse-DCT processing section

583. [0370] The inverse-DCT processing section 583

generates unconpressed i nage data, so-called baseband

i mage data, by applying inverse-DCT conversion to the

DCT coefficients supplied formthe dequantization

section 582 and out puts th&28 baseband i nage dat a.

[0371] If the thunbnail data 81 is subjected toS05P1173

frequency characteristic conversion such that, for
texanphecubé gby fiEGUNEY ngOaPANR 0kt B LHBEL @t

renmoved and is conpressed and encoded as a stream of
eduai tbus esredsteand neld vhbhuabhed | & dmy:de £ Bi 8e di tltuded
_for display. [0372] Fig. 58 is a block diagram
indépiecliphy of ittHe gsorded Ispicitng.e Gheodegemboiliatsnn

of .a playback block in a recording and pl ayback

seghhanat s, SURRIGES hhet Satpechridiedt Pichvent Prpimast

| ayi ng_ back .and .di sp ing th nai l.s.based an the
el S AR 1 S e PR Oy T 53482880 o i
; | _ S nts as those shown in
ln%%a%equggﬁ§§€€é%%?3gggtgre enoted by the sane
rogyunibol s, and thus a description

The inverse-DCT processing section 583 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.
103727

| Fig. 58 is a block diagram depicting still another
structuré cf cne embodiment of a playback bleock 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.




thereof will be omtted. [0373] A pixel-thinning
section 591 thins out pixels at predeterm ned
positions fromanong pixels of the thunbnail data 81
as baseband i mage data, supplied froman |-picture
decodi ng section 562 and stores the thunbnail data 81
whose pixels have been thinned out in the buffer
menory 35. For exanple, the pixel-thinning section
591 classifies the pixels of the thunbnail data 81
into sets of four pixels™ E&hposed of two pixels in
the vertical direction and two pixels in the S05P1173
hori zontal direction and renoves three pixels from
S5@acte sehooédflourtipt xehe kgmbble, catd pilel & Heedripeion
t hunbnail data 81. [0374] |If the thunbnail data 81 is
tharisiodcwéedltloe foregumatty characteristic conversion such
t hat hi gh-frequency conponents of the imge are
[%3d¥dved and i s conpressed and encoded as a stream of

| pjct . t.he i ' ' t, duced. Thus, th
pi b IE I a8 FORCSO1 Tan DEPFOPHE BIATHE A to

g sedt FEA-S91 T e . |
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dathaBact 8¢ iisdd oS 1Reg8 §oryerdgsbliSMChrbiabn 1-picture
hi gh-frequency conponents of the inage are renoved, -

det30inS0SRIAH t962 pndektbhéanting t3RGibnen1594tgadl whose

~ sinply thin out pixels.

pixels have been thinned out in the buffer memory 35. For

 example, the pixel-thinning section 591 classifies the

pixels of the thumbnail data 81 into sets of four pixels

composed of two pixels in the vertical 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 1s 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 compenents of the image are removed,




If there is a problemof aliasing, the pixel-thinning
section 591 should preferably restrict the band of
i mage data through a | owpass filter before thinning
out pixels. [0376] If a picture according to a noving
i mage is generated as described above, the picture
according to the noving imge can be recorded on a
data recording medium Furthernore, if one picture is
extracted froma unit in which a noving inmage is
encoded where the unit is %%%pbsed of a constant
nunber of pictures; the amount of information of%Hkél73
extracted picture is reduced; the picture whose
thampiselot himf brgreteadii ohas 9beesn reduded tihd nenubdetkdls .a
redeterm ned encodi ng schene; the encoded picture is
Iﬁﬁl@éﬁaﬁ-édav@mﬂ% ofniptl1ffHRY nhileh Rilkelpitbinréndas

been racted; and recording of the picture_ .
Sea2905: SOOI T HHE TeaAPLY oht S datie GRBE P AgUFRSER um
' h I.ng i i.s to be.recorded js .
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(e be quickly played back when the noving inmage is
to be played back. As a result, the user can view the
contend milctardesceedd Py o iahnlovitBgl Ofafd aydagineabtbbe
nmoving image. [0377] In addition, if the picture

asr deorcdededrelpwiat dher ptotdraamedidimg iteoethe trimeving

_ picture according to the noving - 131 SO05P1173 i nmage,

imager gaf Butreqrdesi eruredakr oriiaiiing MRELIWBYI ng

Furthermore, 1f 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
.asscciated 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 be recorded is controlled, then the picture 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 peoint 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




I mage can be played back. Furthernore, if reading a
picture froma data recording nediumrecording a
‘nmoving imge and the picture is controlled; wherein
the picture is extracted froma unit in which the
noving image is encoded, the unit including a
constant nunber of pictures, the anount of
informati on of the picture is reduced, the picture is
encoded by a predeterm ned encodi ng schenme, the
picture is associated wwth3kach unit, and the reading
Is based on an instruction froma user and a S05P1173
relationship with the unit of the noving imge; the
imagRd- o8t rhgtaltg ithedptedade ansbrddingphaythé hbeing
decoded picture is controlled, then the picture
imageochat bd pldjed headini t Foathdengdegyed bagfingi £kbicture
As a result, the user can view the content at a
frewsipr dgta posenrdipdt madifor reteydiank aofovhed ngvdgry and
i mage. [0378] A technique for conpressing and
- thenparRge t hufnnhiacd Led: Wherein they Rigtike Jppextracted

hnj di [ ) E di hern
exbfiod baE B0 BB BPul ol Bl e sERS O e
inS46RiAS 4 NS RE000B8Rd Lhe, /ot JPEG Ab&nt o

acceptable. In addition, although the encodi ng schene

in@brAat 1Y id¥ thEaee ck 8 rdPESrddudde abavgidesssipion,
the encoding schene of a noving image Is not limted

entod®PBEP . a Qirdeeletcendndid ngnsediane $dheakydthg MREGhand
MPEG/ are also acceptable. - 132 SOSP1173 [0379]
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 meving image.
f0378]

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. In addition, although the encoding scheme of a
moving image is MPEG2Z 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.




The sequence of processing descri bed above can be
i npl emented using not only hardware but al so software.
If the series of processing is to be carried out with
software, a programconstituting the software is
installed froma recording nmediuminto a conputer
built in dedicated hardware or into, for exanple, a
gener al - pur pose personal conputer which can carry out
various types of functions by installing various
types of prograns. [0380% 1lé'shomn in Fig. 3, Fig.
20, Fig. 35, Fig. 40, Fig. 46, Fig. 54, Fig. 56506F1173
Fig. 58, this recording nedium containing the program
[orplbe the disk 45 which is a package nmedium
including a magnetic disk (including a flexible disk),
an @@@isﬂﬁuaﬂq§<o¢ipcbud$$¢pgjadaaMi@€dnphoVeEtsmlﬁ&ad
Menory) and DVD (Digital Versatile Disc),
I‘l?é@ﬁ"@fl§e@p‘t1$3€1w nofi Sly herddrrg) D @S SBfE‘c‘éirqu If
or a sem conductor nmempry. if such a programis

the SETTEE ShgdioReaSIEr A 5O R r0ar Ticghpitell thrpftware,

u into
o PR IR chE B, SRl ekl
reCRFBUHE méd i dnh & OGN BBNERLdN&fi8Gondi H%d%gté&fn Ha?rdware
supplied preinstalled on the conputer. [0381] he

orpiagbantéhadxaild,es guhetdB-rAb=0psesbhel ccﬁ@ﬂit%mce
of processing may be installed in a conputer - 133

wh3@BPta7 3cat iy cugh vawibnt et yeee,ofs foincdd oasr byt Brstmllang

nodem as
various types of programs.
[0380] 7

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-RCM {Compact Disc-Read Only
Memoxy) and DVD (Digital Versatile Disc), a magneto-optical
disk (including MD (Mini-Disc)™), or a semiconductor memory
if such a preogram 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 ocut the above-described

sequence of processing may be installed in a computer




requi red and through a wired or wrel ess comunication
medi um such as a | ocal area network, the Internet, or
digital satellite broadcasting. [0382] In the present
.invention, the steps of the program recorded on the
recordi ng medi um may or may not be foll owed
time-sequentially in order of described steps. _
Furthernore, the steps nay be followed in parallel or
i ndependently from one another. 505P1173 1. A
recordi ng apparatus conpfi%$?HgT extraction means for
extracting an image froma unit in which a novi 8§>F1173
i mge is encoded, the unit including a constant
thmomiger aof integisce,r ettt benaneansef arr redodeng dde
anmount of information of the extracted inmage;
respdagicngnebisoddr s mdadidngr therd Insge cnoseigablen of
information is reduced by a predeterm ned encodi ng
MeGEHBre SUChs3DE I ABERS T BFOHys ddicat PRETEREr et oded
i with.the unit fromwhich the inage is extracted
dlﬁg%%ﬁesaéﬁ%i%ﬁﬁ;%ﬁ?%%&&ﬁ%}ngnd recordi ng control neans
rok@pjcontrol ling recording of the inage associated
with the unit onto a data recording nediumfor
r echi ditieg gk eRBVifgehtt®gs. the EREpEEEHTEHNGraARRPAMAL US
: according to claiml, wherein the association neans
recsrdetlr ax ktlas secicatiddgwnédiian trizac lorofnayt het nbyi figl lowed
i mage and associ ates the encoded image with the

time-sequentially in order of described steps. Furthermore,
the steps may be followed in parallel or independently from

one another.




unit by arranging the encoded inage in a track in a
predetermned file format. 3. The recordi ng appar at us
according to claim1, wherein the association neans
.associ ates the encoded imge with the wunit by
associating a range of tine for playback of the unit
of the noving imge with the encoded i mage. - 135
- SOSP1173 4. The recordi ng apparatus according to claim
1, wherein the recording control neans: controls
recording of the noving Trkéfe onto the data recording
medi um such that the noving image in a predeter BPRBYL73
time for playback is recorded in a first contiguous
area of the data recordi ggamedi um and control s
recording of the imge onto the data recording nedi um
such that the image is recorded in a second
contiguous area of the data recordi ng nmedi um when the
drmoufit TeePrHdich SBPAEREUENEFHREL S Hiie exceeds a

pr edet er mi.ned thre hold if the recordin f the
VPTG ATGE. PREPRETT 1S P oA aRoof oy MRS Fbéo iihgln

whTBH “Enbéalz?&%j‘?r%ge%s@ﬁc&&&@r MY u@ﬁﬁ’:a&ﬁEfﬁdgﬁio{ di ng

to C arm € enco I Ng nmeans €enco

conRRERL bYus SO e8Syes; and encoding scheme for a
- static inmage. 6. The recordlng apparatus according to

cl atgdictivhemnerns fhe Erdodintg theastioent ostesi Hieniafaga

by a conpression and encoding schene for a noving
ofi khgeextaritatindgeedi ng is possible only with the

Iln%ﬁ%oding means for enceding the image whose 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 recording
medium for recording the moving image.

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 -
ﬁnit 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

unit by associating a rangée of time for playback of the unit

of the moving image with the encoded image.




. 7. The recording apparatus according to claim1,
wherein the reduction neans reduces the anount of
informati on of the image by thinning out pixels of
the image. 8. The recordi ng apparatus according to
claim11l, wherein the reduction neans reduces the
anount of information of the inage by renoving a
hi gh-frequency conponent of the inmage. - 136 SOSPI 173
9. A recording nmethod conprising: an extraction step
of extracting an inmage from&a -unit in which a noving
image is encoded, the unit including a constant S05P1173
nunber of inages; a reduction step of reducing the

anDURthe Ot e b QIR YA r a@hist BEcEXAIREtRd i AREe] , Abherein
encodi ng step of encodi ng the i mage whose anount of

thenfrecoBiiiog ¢entwdueednBy a predeterm ned encodi ng
schene; an association step of associating the
encogedrdlmageonirtihnghet urtia rfovimowhingie t dieté ndge daga
extracted in the extraction step; and a recording.

regonei By BIEPUHISUSEN{RBL| Fhy RreEgrdilfg st int e i nage
asspciated wi.th the unit,. onto a data recording, nedium

PrERREFBRHIG g i o RGP RREGE 2007 ASRelBr 81 Myt Fodi um

coﬁ‘c_@gh&‘@s & A LYADCAUSEDT, B0 SATRHILRN LA BRETOrM

. recording processing conprising: an extraction step of
extddifiliolg 2BchbPBYSy f&OPHR YRhbe bRtIRD BUOVLRErding

i mge is encoded, the unit inclfuding a constant
medilhesucH tiH@gede image is recorded in a second
contiguous area of the data recording medium when the amcunt
of data cof the encoded 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.




a reduction step of reducing the anount of information
of the extracted inmage; an encodi ng step of encoding
t he i mage whose anount of . information is reduced by a
predet erm ned encodi ng schene; an associ ation step of
associ ating the encoded image with the unit. from which
the inmage is extracted in the - 137 SOSP1173
extraction step; and a recording control step of
controlling recording of the inage associated with
the unit onto a data recortttg nediumfor recording
the noving i mage. 11. A program causing a conput 8P5Fd173
performrecording processing conprising: an
éxt r acteoordimp mfthexdt cambrhgiadg: i mage froma unit in
whi ch a noving inmage is encoded, the unit including a
congit agrttaaiien stepnafesstmatadige ehonmggepfofm a unit
. reducing the amount of information of the extracted
19 WRgEDR eVt iigost ép ePcedrddithy thdti Aagbudhes e
ampunt of _information is reduced by a predeterm ned
CO&%”%SB nﬂ”lg]%%rﬁeg 39e84soci ati on step of associating

the, e ggtq_rji i th unj t.f.r Lchet '
IS aex%lsfgac ed nlfT%th ﬁ\gﬁeﬁ%@gccltq{lgo%h& g{)p?ﬁg%dg% Ir}{éfc&gg%%gan

ofCORLI 8kt i @RePfink@Rtrol I ing recording of the image
associated with the unit onto a data recordi ng nmedi um

f orant eaddiing thep N®Fidig-ddiRg@e 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 ontc a data recording
medium for recording the moving image.
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 movihg 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



12. A pl ayback apparatus conprising: reading contro
nmeans for controlling reading an image froma data
recordi ng medi umrecording a noving i mnage and the
i mage, the imge being extracted froma unit in which
the noving image i s encoded, the unit including a
constant nunber of images, the anount of information
of the image - 138 SOSPI 173 bei ng reduced, the inage
bei ng encoded by a predetern}ned encodi ng schene, the
i mage bei ng associ at ed Wi t1T° edch unit, and the
readi ng bei ng based on an instruction froma usef058hd73
a relationship with the unit of the noving inage;
exdeoectiing skaps 4ot decoding the read out inmage; and
di splay control neans for controlling display of the
decdFRFhrHEY. cmatrcrh@Wmﬁa@@néﬁpégam%srmmgn@ft 0
claim12 eadi ng control nmeans controls

“HFediHg SRS TA PEoh, lElPiaemaPa Ot r kG REdH HHD

g ﬁp |na e.if ,the user directs a
me? érag?g && ati on orl%gr%ﬁﬁq$ operation. 14. The

phay bﬁ%r@@@aﬁﬁ aﬁalﬂz%lﬁecgr doRgut & Cﬂoa'ﬁ@r%%rm"\@%&h{hngt he

decodi ng neans decodés the imge encoded
preosps essgi asmaridierncodi ng scheme for a statlc I mage.
15. The pl ayback apparatus according to claim 12,
V\herreierx‘arhe:td@oodta]g ot ans metadgs ab hemagmgeceneodedt
, conpressi on and_ encodi ng schenme for the noving
in w*agféh sud gt 1Hee6dihgetredrshsithice uBhtyingt it ing a

congggnt 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 ontoc a data recording
—medium-for-recording the moving image.

12. A playback apparatus comprising:

reading control 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




16. A playback nmethod conprising: a reading contro
step of controlling reading an inage from a data
recordi ng medi umrecording a noving i nage and the
i mage, the imge being extracted froma unit in which
the noving i mage i s encoded, the unit including a
constant nunber of images, the anount of information
~of the image - 139 SO05P1173 bei ng reduced, the inage
bei ng encoded by a predeterm ned encoding schene, the
i mage bei ng associ ated wth3%®ach unit, and the
readi ng bei ng based on an instruction froma useB058hd73
a relationship with the unit; a decoding step of
bed@godkbagcéde MrRadayk b@ﬂ@;eme@bgﬂ SPha¥dSentnkidled
step of controlling display of the ecoded i mage. 17.
enforéagr dehgnaredingmisbgei hging pdogidamteausing aach unit,
conmputer to perform pl ayback processing conprising: a
ande&diengeedmy dieige pastdcont @l Ingigrucdadnn§remi atper
froma_data recordi ng nedi umrecordi ng a novi ng i mage
anéné_r?ﬁ%t%?ﬁﬁﬂip HHED FRGeUBEE M ST FOVERIF BRI uni t
in i C the noving i m i s.encoded, the unit.
it MEahey KY ARG sPY RREdeot et apdor
| nfof JPtd ORQE b Dend JTRIE 0, DRIRY H@ENEE D 418 J BRI
bei ng 'encoded by a predetern1ne5 encodi ng schene, the
detBBEE DRid associated with each unit, and the
readi ng bei ng based on an instruction froma user and
a3r el @he opishaol shpihetunidgcardegodonglsiepl Hf wherein
decoding the read out imge; and
the 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 ope:ation or a rewind
operation. |

14. The playback apparatus according to claim 12, wherein
the decoding means decodes the image enceded 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 iny with the image.

16. A playback method comprising:

a reading control step of controlling reading an image
from a data recording medium recording a moving image and
_fhe 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




a display control step of controlling display of the
decoded image. 18. A program causing a conputer to
perform pl ayback processing conprising: a reading
control step of controlling reading an inmage froma
data recordi-ng nmedi umrecording a noving i mage and -
140 S05P1173 the imge, the inage being extracted
froma unit in which the noving inmage is encoded, the
unit including a constant nunber of inmages, the
amount of information of "th&’itrmge being reduced, the
i mage bei ng encoded by a predeterm ned encodi ngS05P1173
schene, the imge being associated with each unit,
bedmg trhéucedditie Leagg baseqd anaied byt auptédat 4 rmimeal
user and a relationship with the unit; a decoding
ensodpnef sdeeftrli ridiet Hoageadeboy dsmygeataddwibhdeasph apit,
control step aof controlling display of the decoded
aqdwgag_readlng 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.

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,
and the reading being based on an instruction from a user
and a relationship with the unit;

g decoding step of decoding the read out image; and -

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




- 140 -
S05P1173

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,
.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.




