-1 - DESCRIPTION RECORDING APPARATUS AND RECORDING
METHOD, PLAYBACK APPARATUS AND PLAYBACK METHOD,
RECORDING/PLAYBACK APPARATUS AND RECORDING/ PLAYBACK
METHOD, AND PROGRAM Technical Field [0001] The present invention
relates to a recording apparatus and a recording method, a playback
apparatus and a playback method; alrecording/playback apparatus and a
recording/playback method, and a program, and particularly relates to a
recording apparatus and a recording method, a playback apparatus and a
playback method, a recording/@%@ﬂi&@?'ﬁmaratus and a
recordin g}/pla back method, and a ram, whereby processin relating‘A
TUS
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anincrease |n capém cor ng media such'as a mémory
cards empleying Ronvelatilcanemary Miard sisksaenving GsHRagnetic

disks, and so forth, the number of image files which can be recorded in a
recording medium has increased markedly. [0003] - 2

Technical Field

[0001]

The present invention relates to a recording apparatus
and a recording method, a playback apparatus and a playback
method, a recording/playback apparatus and a
recording/playback method, and a program, and particularly
relates to a recording apparatus and a recording method, a
playback apparatus and a playback method, a
recording/playback apparatus and a recording/playback method,
and a program, whereby processing relating to a file to be
recorded in a recording medium can be readily performed, for
exanple.

Background Art
[0002]

In recent years, for example, along with an increase in
the capacity of recording media such as a memory cards
employing nonvolatile memory, hard disks serving as magnetic
disks, and so forth, the number of image files which can be

recorded in a recording medium has increased markedly.

[0003]



Now, in order to play a desired image file from many image files recorded
in a recording medium, it is necessary to search the desired image file
thereof, and the search time necessary for this search increases along
with an increase in image files recorded in the recording medium. [0004]
Consequently, a management method of image files has been proposed
wherein a directory is created on aregording medium based on a
shooting date when an image of an image file was photographed, and the
image file of the image photographed on the corresponding shooting date
is stared innthemirectary théreof fe.de seedhtentadecument H)rfo00biny
. According to this management method, a user can readily search a
imafEairéd iMagE PaREEYh 43h8othRf @4te 18Ad BRO! BAn réddifyeHurRts Sary
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Invention [0007] Incidentally, as described in Patent Document 1, in the
inevenatthal a direstery 9 treated basetkon arshdoting elate; d thegnumabenof.

directories on a recording medium increases in - 3
[0004]

Consequently, a management method of image files has
been proposed wherein a directory is created on a recording
medium based on a shooting date when an image of an image
file was photographed, and the image file of the image
photographed on the corresponding shooting date is stored in
the directory thereof (e.g., see Patent Document 1).

[0005]

According to this management method, a user can readily
search a desired image based on a shooting date, and also
can readily perform operations such as creating index images
(thumbnails) in photographed order, and displaying these.
[0006]

[Patent Document 1] Japanese Unexamined Patent
Application Publication No. 2004-96582
Disclosure of Invention
[0007]

Incidentally, as described in Patent Document 1, in the

event that a directory is created based on a shooting date,

the number of directories on a recording medium increases in



a scattered manner, so along with the increase thereof, the load of
processing relating to image files also increases. [0008] That is to say, for
example, in the event that a directory is created for each shooting date,
and an image file of still images photographed on each shooting date is
recorded in a directory corresponding to the shooting date on a recording
medium, when displaying a list of the 3thumbnails of all the still images, it
is necessary to search all the directories on the recording medium to find
image files of still images. [0009] Further, for example, with a
a gestidimy/playpank rapparatas cofigired tblperfonateasrlingasgot, the
playback of an image file, different types of image files, i.e., for example,
Loafhage MeSGPTages difctaielit MifttPa Cobing® hethods arhiedin-
[Od'@% girectory created for each shooting date in some cases. [0010]
Specifically, in the event that a certain recording/playback apparatus

includgs, fos exampde; a gedece ganfigured 10 peHermnaJBREG (it a

Photographic Experts Group) encoding/decoding, and a codec configured
dite pedformiMREG{MevintrRicraeExpeas Gnsup)etencadidy/dacddinge
fifgﬂg?egggggﬂT%ggggagigggg?ggﬂggﬁﬁg’%ggga%%ggziég date 1is
recorded in a directory corresponding to the shooting date
on a recording medium, when displaying a list of the
thumbnails of all the still images, it is necessary to
search all the directories on the recording medium to find
image files of still images.
[0009]

Further, for example, with a recording/playback
apparatus configured to perform recording and playback of an
image file, different types of image files, i.e., for
example, image files of images encoded with different coding
methods are mixed in the directory created for each shooting
date in some cases.

[0010]

Specifically, in the event that a certain
recording/playback apparatus includes, for example, a codec
configured to perform JPEG (Joint Photographic Experts
Group) encoding/decoding, and a codec configured to perform

MPEG (Moving Picture Experts Group) 2 encoding/decoding,

with the recording/playback apparatus thereof, an image file



of still images JPEG-encoded, and an image file of moving images
MPEG2-encoded are recorded in a recording medium in a mixed manner
in some cases. [0011] In the event that a recording medium is detachable
from the recording/playback apparatus, with the recording/playback
apparatus, an image file of still images JPEG-encoded, and an image file
of moving images MPEG2- encoded are-recorded in a recording medium
in a mixed manner, following which the recording medium thereof is
mounted on another recording/playback apparatus in some cases. [0012]
of I8 this casea incthe IvERt that anetheraretosdingfplayback appamtus cang
play only an image file of stillimages JPEG-encoded, and when
imigsialiRg & listiot dee dhambnaksefrpladable image fifdsl e Sifsther in a
. recording/ Iaybacka paratus, it is necessary to determine whether or not
SR e to'he Ef/’eocégr?ﬁe played, i.e., whether or not an image

oéieﬂjo be played is an image file of still images JPEG-encoded, by
checking the image files within all the directories on the recording

mediunt Heourtegdherespon oneatraitime, Aasd capsequentlydldsable from
necessary to spend a great amount of time for displaying the list of
thehymbpaisijodpdjaydack apparatus, with the
recording/playback apparatus, an image file of still images
JPEG-encoded, and an image file of moving images MPEGZ2-
encoded are recorded in a recording medium in a mixed manner,
following which the recording medium thereof is mounted on
another recording/playback apparatus in some cases.
[0012]

In this case, in the event that another
recording/playback apparatus can play only an image file of
still images JPEG-encoded, and when displaying a list of the
thumbnails of playable image files, with another
recording/playback apparatus, it is necessary to determine
whether or not an image file to be played can be played,
i.e., whether or not an image file to be played is an image
file of still images JPEG-encoded, by checking the image
files within all the directories on the recording medium
mounted thereupon one at a time, and consequently it is
necessary to spend a great amount of time for displaying the
list of thumbnails.

[0013]



Now, generally, the suffix of the file name of an image file of still images
JPEG-encoded is "jpg", and also the suffix of the file name of an image
file of a moving image MPEG2-encoded is "mpg", so in the event that an
image file of still images JPEG-encoded, and an image file of a moving
image MPEG2-encoded are only mixed on a recording medium, it can be
determined whether or not a certatn image file is an image file of still
images JPEG-encoded, or an image file of a moving image
MPEG2-encoded by referencing the suffix of the file name of the image
filexbereofdA8L4]1 Hpweves, eventwith atlifferenttype ofamage filegtheémage
same character string is employed as the suffix of the file name thereof in
£1lspmd casds: Thamadwssalf ferearasiedini the' 'evedht thamolivg ikaR)e

subjected to MPEG4 (MPEG4 Visual (MPEG rt 2)). encoding, and a
g ImbGE. Sub]SotEETS AVC TP part 10f (MPEGARVETS *Hage
mprAsvanced Videos Coging)) encoding are siored,in a flleformat confarming,,

to ISO/IEC14496-partl2; 14, and 15, generally, "MP4" is employed as the
of suffixof a filerame rede betvd0a]5laAccerdinghs dr thel everithat amving

image file of a moving image MPEG4-encoded, and an image file of a
i mageviNg HRagenAvC 4. 2614A VO )-Entddediare regortrein Glg oigiag um, 1t
caén%%ugg@é%??ﬁﬁ@“%ﬂ@%%éﬂ“gyrggﬁegg2%2¥2?gﬁ§£ige file is an
image file of still images JPEG-encoded, or an image file of
a moving image MPEG2-encoded by referencing the suffix of
the file name of the image file thereof.
[0014]

However, even with a different type of image file, the
same character string is employed as the suffix of the file
néme thereof in some cases. That is to say, for example, in
the event that a moving image subjected to MPEG4 (MPEG4
Visual (MPEG4 part 2)) encoding, and a moving image
subjected to AVC (MPEG4 part 10) (MPEG4 AVC (Advanced Video
Coding)) encoding are stored in a file format conforming to
ISO/IEC14496-partl2, 14, and 15, generally, "MP4" is
employed as the suffix of a file name as to both.

[0015]

Accordingly, in the event that an image file of a

moving image MPEG4-encoded, and an image file of a moving

image AVC(H.264/AVC)-encoded are recorded in a recording

medium in a mixed manner, simply referencing the suffix of



the file name of an image file recorded in the recording medium makes it
difficult to determine the type of the image file thereof, i.e., whether the
image file thereof is an image file MPEG4-encoded or an image file
AVC-encoded. [0016] That is to say, in this case, it is hecessary to
actually open the image file thereof, and reference the management
information of the image file thereof wkitten in the image file. [0017] In the
event that a recording medium is mounted on a recording/playback
apparatus, in order to display a list of the thumbnails of image files which
thdhe tecordingéplayback appaeatds tan pycfdmagefilesrecoedssiiaithe
recoding medium thereof, it is necessary to determine each of the types
me f ik the lrrage filedireEdrelettin the Asdordingnmetlivin famedeterrmie image

_ whether or not each of the i files is playable. A ingly, in th
3 Eeht Gt eortiig ML HCHIBOLTES ok o AEhy Cnd haf)

imdpage files aesrecorded in.such.a large;capacisy recording mpedivm, even

Ifreferencing the suffix of the file name of an image file, or even if
[ 0 veferencing the management information of an image file, the load
regarding processing wherein the type of an image file is determined, and

det8tpination fsomads , whatheh be notthe imigeifife tftestis playable,

and the 7 ) ,
actually open the image file thereof, and reference the

management information of the image file thereof written in
the image file.
[0017]

In the event that a recording medium is mounted on a
recording/playback apparatus, in order to display a list of
the thumbnails of image files which the recording/playback
apparatus can play of image files recorded in the recoding
medium thereof, it is necessary to determine each of the
types of all the image files recorded in the recording
medium, and determine whether or not each of the image files
is playable. Accordingly, in the event that a recording
medium increases up to large capacity, and many image files
are recorded in such a large-capacity recording medium, even
if referencing the suffix of the file name of an image file,
or even if referencing the management information of an
image file, the load regarding processing wherein the type
of an image file is determined, and determination is made

whether or not the image file thereof is playable, and the



amount of processing relating to the other image files becomes great.
10018] The present invention has been mace in light of such a situation,
and it an object of the present invention that even in the event of files
being recorded in a large- capacity recording medium, processing relating
to the files thereof can be readily peyformed. [0019] In accordance with a
first aspect of the present invention, there is provided a recording

apparatus configured to record data employing a coding method arranged
amotnéncede oPHeE6as Hata Whetdih Bieodédclast arrdhigedto eddeRy the 1S

bec|EJ)Ienrformance+.,of a codec configured to encode or decode data, and a

cobec I%T?glas“e'rving as a group of said one or more codec classes whose
[ooupper compatibility is ensured, are based on the stipulated specifications,

said apparatus comprising: encoding means configured to encode data
withisaidopregeterminattadding nisthodpitd codétPdata afight of such a

. .predetermined cadec,class within a predetermined ¢ % I .an
S+ r%%g%acfﬁlg cgﬁt?ollr%eér?s %lnflog%?gé: ?o Pe%oe%l %ai%rgc% 33; dg\t{?gr?lc‘%%% that

evdily said encpdingmaeans ¥ a recokging vaediym esa fileawhose file name-ge -
represents the codec level of said coded data. 7a 002C

capacity recording medium, processing relating to the files

thereof can be readily performed.

[0019]

In accordance with a first aspect of the present
invention, there is provided a recording apparatus
configured to record data employing a coding method arranged
to encode or decode data wherein a codec class arranged to
classify the performance of a codec configured to encode or
decode data, and a codec level serving as a group of said
one or more codec classes whose upper compatibility is
ensured, are based on the stipulated specifications, said
apparatus comprising: encoding means configured to encode
data with said predetermined coding method into coded data
of a predetermined codec class within a predetermined codec
level; and recording control means configured to record said
coded data encoded by said encoding means 1in a recording
medium as a file whose file name represents the codec level

of said coded data.



In accordance with a second aspect of the present invention, there is
provided a recording method arranged to record data employing a coding
method arranged to encode or decode data wherein a codec class
arranged to classify the performance of a codec configured to encode or
decode data, and a codes level servifig as a group of said one or more
[0 eoglec classes whose upper compatibility is ensured, are based on the
stipulated specifications, said method comprising: an encoding step
arranged tocencobiendata withi hsaid presleterrhinedceding afethodantgresent
. _coded data of a_predetermined codec class within a predetermined codeg
INT&H L 3R aTRRbiding coHtol St arfanged o é@grdnéea"rg‘oc%rziga Hgee o
re&9egded insaidencoding step-ina recarding -medivm.as adile whese fle or
name represents the codec level of said coded data. 8 ]0021] In
deacderddace witherthird aspect @ thepdresenta inventien, there ¢ provided the
%ﬁrogram arranged to cause a computer to execute recording procgssigg
Pl ata 75 récord&tE enfisiGying HESHIfG metial Srdfgetfoods eta
angncpde i-decpdedata,whersin a codes class.yranged 1o glassify thg- more
performance of a codec configured to encode or decode data, and a
codedes dévet sepvingrassa group efrsaidoone. or imbte tIgodecsclassesiuhdse are
upper compatibility is ensured, are based on the stipulated specifications

bagngpn%ﬂamthe stipulated specificatilons, sai method
comprising: an encoding step arranged to encode data with
said predetermined coding method 1into coded data of a
predetermined codec <class within a predetermined codec
level; and a recording control step arranged to record said
coded data encoded in said encoding step in a recording

medium as a file whose file name represents the codec level

cf sald coded data.



comprising: an encoding step arranged to encode data with said

predetermined coding method into coded data of a predetermined codec

class within a predetermined codes level; and a recording control step

arranged to record said coded data encoded in said encoding step in a

recording medium as a file whose file name represents the codes level of

said coded data. 9 X0022] In accordance with a fourth aspect of the
[o@resent invention, there is provided a playback apparatus configured to

play data employing a coding method arranged to encode or decode data

whergin & e6a&c efass arfahiged t6 classify$he JrerREmaneé of Bitodeeresent
1ngenfioured ta encode or decode data, and a codec level sening asa .

group ofns’aidtone or more" codec classeswiose upper com%a ibility is
cogpsitied, are based-gndhestipuladed spesifications. sqid appatdus data is

comprising: decoding means configured to decode coded data encoded
regitkh desredSBrhinedcbdé: chrSithims thredetémiined eodécle@ 9ite  or
aeid predetermined cod=ing method, and.also enable coded data.of &

codec class having compatibll?ty With said predeferm?ned codet ciass t
pebe decoded; egdec-leveldetermimingyreans eondiguerkioodetganedheata,

file of coded data of said predetermined codec level with which said
andecddifig ¥acanssire compatiblebaséed en afilenarné fromiflesoWherein more
OJQ§§OQ%QE%E%Pf%%8@gm%J ibilid i r

pper compatibility 1s ensured, are

£y th
0y ©

based on the stipulated specifications, sald program
comprising: an encoding step arranged to encode data with
salid predetermined coding method into coded data of a
predetermined codec class within a ©predetermined codec
level; and a recording control step arranged to record said
coded data encoded in said encoding step in a recording
medium as a file whose file name represents the codec level

of said coded data.



codec class within an optional codec level is recorded in a recording
medium as a file whose file name represents the codec level of the coded
data thereof; and codec-class determining means configured to
determine the file of coded data of a codec class which said decoding
means can decode from files of coded data of said predetermined codec
level with which said decoding means are compatible. [0023] 10 in
roocacgordance with a fifth aspect of the present invention, there is provided a

playback method arranged to play data employing a coding method
arrafnged fCeACEIECEr décblle datalffereih aToREE Elasdtarrafiged BFesent

inglassify the performance,of 3 codgc copfigured 1o 9%08%‘%2{% £co0e daldy req

and a codec level serving as a group o salgone or re codec classes

toWhDSe UppEk cempatifilitygs £nsuted arendiased onrthenstipulatedencode or
specifications, said method comprising: a decoding step arranged to
deggadse dedading aHeans 1 deedde codeddatal Whithste EBnfigtiédidy the

decode codedfiata encoded with a predetermined ¢ % c class within. a, _,
peﬁ?@dé?@ﬁﬁ%& co&ecvl%(\%icwi%ﬁrslafd%gagteﬁ%ineérc]icc% %ngg?neaiﬁg ,é{aénddata’

analsa enable €oded-dataf avcadec £lass havag conpatibility Withesaisk more
predetermined codec class to be decoded; a codec-level determining
cogdrp afaRGES Sto "HEEANINECPRTile GTEBdEd datd 6 saitpretfetethfifed 2re

ba%%%?c%ﬁe'Wﬁ%“”@%&%%?é%%@d"ggQg% %gg%%%ggaﬂmgaid apparatus
comprising: decoding means configured to decode coded data
encoded with a ©predetermined codec class within a
predetermined codec level with said predetermined coding
method, and also enable coded data of a codec class having
compatibility with said predetermined codec class to be
decoded; codec-level determining means configured to
determine the file of coded data of said predetermined codec
level with which said decoding means are compatible based on
a file name from files wherein the coded data of an optional
codec class within an optional codec level is recorded 1in a
recording medium as a file whose file name represents the
codec level of the coded data thereof; and codec-class
determining means configured to determine the file of coded
data of a codec class which said decoding means can decode
from files of coded data of said predetermined codec level
with which said decoding means are compatible.

[0023]



based on a file name from files wherein the coded data of an optional

codec class within an optional coder level is recorded in a recording

medium as a file whose file name represents the codec level of the coded
data thereof; and a codec-class detegmining step arranged to determine

the file of coded data of a codec class which said decoding means can
decode from files of coded data of said predetermined codec level with
which said deeddieemeansiare zondpatible. 0024711 mfacddtfanggesent

s 125N agpeet of Ine presentipvention, Nere i ROVILEd aR0giay <o
arranged’to cause a” computer to execute ybacCK processing wnerein

p1datasis: playag empleying acedingymethogarrangedrigencede @ncode or
decode data wherein a codec class arranged to classify the performance
de g decodiet xorfiguredrto encoder decode dufd2afd @ doteEtevetify the

serving as a group of said one ormore codec classes whase uppe 4
pe%zo?nrﬁna%%ﬁﬁy?)s er%u?g§e§re”8§§éoggﬁ ?hd(e) sﬁpu%jt%ags%egl iczciltJTcg%s(,%ai pea
and®rogramaeemprisied: asdecoding step arrangadto cause decasting meansore

to decode coded data, which are configured to decode coded data
cogpeodedafitita predets minel TodeeEIRss-Withinla- Ypretietehined todeca L e

level with said predetermined co%ing method, and also enable cogded dat
ba%?%l?coaélc clgs}gehavﬁ?cgl%%?napta% iIitys\ﬁi?hcég%jcpareégt%?mineg Todec ¢ z%glw

coit@ besdecpded; a gadectleve! determining:steparanged @ause decoding
means to decode coded data, which are configured to decode
coded data encoded with a predetermined codec class within
a predetermined codec level with said predetermined coding
method, and also enable coded data of a codec class having
compatibility with said predetermined codec class to be
decoded; a codec-level determining step arranged to
determine the file of coded data of said predetermined
codec level with which said decoding means are compatible
based on a file name from files wherein the coded data of
an optional codec class within an optional codec level is
recorded in a recording medium as a file whose file name
represents the codec level of the coded data thereof; and a
codec-class determining step arranged to determine the file
of coded data of a codec class which said decoding means
can decode from files of coded data of saild predetermined

codec level with which said decoding means are compatible.

[0024]



determine the file of coded data of said predetermined codec level with

which said decoding means are compatible based on a file name from

files wherein the coded data of an optional codec class within an optional
codes level is recorded in a recordipg medium as a file whose file name
represents the codec level of the coded data thereof; and a codec-class
determining step arranged to determine the file of coded data of a codec
class which saidadezadintiineans cahidedodeafomdites 6f codéddatarssent

invg%igipéedet mined COdeCrlg¥?_l (\évcliththICPOS%}%Ige%OJg]!’%%mee$n grecause a
compaﬂlble.%[%aﬁg] 1717 accorgance with 8 Seventh aspect of the present

comibyertion;there jsprovideda secording/playbacksapparajus: configuredto  is
perform recording and playback of data employing a coding method
plagangedie LALodE ordecoddidiia WhieksiAl a eddes €lass arfangetrede  or

clgssifg the pegormance of a %odec %nfigured to encgdetor delcode. ta,,
deco 5 aaa eﬁeln.a codec ¢ %s arrange O Cclassi g the
and a codec level serving as a group of said one ormore codec ciasse

pe rWhose Hppercompatibiity-_s-ensurgdr-are hasedondbe sipulatedae data,
specifications, said apparatus comprising: codec means configured to
andenegodedata intototed datala predetermifietl dodeé class #itliina or more

predetelrmined codec level with said gredetermine coding method, and
cod m

Aiso decode said "oued. dakd, Gnd Sle0 ehabie coded data of & ggéeeéi roare
baselass having-eempatibility; with said psgdeterminegicadec classta  program
comprising: a decoding step arranged to cause decoding means
to decode coded data, which are configured to decode coded
data encoded with a predetermined codec class within a
predetermined codec level with said predetermined coding
method, and also enable coded data of a codec class having
compatibility with said predetermined codec class to be
decoded; a codec-level determining step arranged to
determine the file of coded data of said predetermined codec
level with which said decoding means are compatible based on
a file name from files wherein the coded data of an optional
codec class within an optional codec level 1is recorded in a
recording medium as a file whose file name represents the
codec level of the coded data thereof; and a codec-class
determining step arranged to determine the file of coded
data of a codec class which said decoding means can decode
from files of coded data of sald predetermined codec level
with which said decoding means are compatible.

[0025]



be decoded; recording control means configured to record said coded
data encoded by said cedar means in a recording medium as a file whose
file name represents the codec level of the coded data thereof;
codec-level determining means configured ~o determine the file of coded
data of said predetermined codec lével with which said decoding means
are compatible based on a file name from files recorded in said recording

megiymand cadec-class;determiningyagans configured determipe tﬂ%esent
file of coded data of a codec class which said codec means can decode

invieornifites oftdoeled data gf said gredetermined doded Heévelwittkwhicharatus
said. codec means are_compa=ible. [0026] In accordance with an eighth

CONLJIBEE Of the esétit “hvéfition” tieteds Provided a rdeording/playbdek  92t2

emd1€ aganged to;performrecording and p’&‘ybéﬁ‘&%‘%@téﬁm%ﬂg Hata
coding method arranged to encode or decode data wherein a codec class

wheareanged classify thelpesformamee obd codecc lconfigtired thengodeformance
decode data, and a codec level serving as a group of said one or more

oF &deliissas Whodk™ Gfper tompatibiiit’is erstrétf aré based'on the ©©9°C
1@\,%iPU|§é%§p§CngaﬁQn§,§ﬁlg> methad.GeMpHsing: 2 CRMING SIeRlec classes
arranged to cause codec means to encode data into coded data of a
whaeredeteypied codee tlass within alpredetermined codee lelvelswith said the
stfgggggggﬁnggé¥§¥¥%2¥§gggiang§$%)qg%gggatus comprising: codec
means configured to encode data into coded data of a
predetermined codec class within a predetermined codec level
with sald predetermined coding method, and alsc decode said
coded data, and also enable coded data of a codec class
having.compatibility with said predetermined codec class to
be decoded; recording control means configured to record said
coded data encoded by said codec means in a recording medium
as a file whose file name represents the codec level of the
coded data thereof; codec~level determining means configured
to determine the file of coded data of said predetermined
codec level with which said decoding means are compatible
based on a file name from files recorded in said recording
medium; and codec-class determining means configured to
determine the file of coded data of a codec class which said
codec means can decode from files of coded data of said
predetermined codec level with which said codec means are
compatible.

[0026]



said coded data, and also enable coded data of a codec class having
compatibility with said predetermined codec class to be decoded; a
recording control step arranged to record said coded data encoded by
said cosec means in a recording medjum as a file whose file name
represents the codec level of the coded data thereof; a codec-level
determining step arranged to determine the file of coded data of said
prebleterpsifiedcesgec levdiwitrivhichisaigieodeenfighns @fe cohfpatiBresent
.__based on a file name from files recorded in said _recordli edium; an
lnV(glncgolcjje]n(,‘-cIzitsisledre?err’r:%i%ingp gf’e%lge;ergonggd to agt%rrréllnnegt%%n@ﬁ:}gbgf%%deg\e%md
arréata-af a-cogesclassiwhicbsaid egdes means vean-gdeeodedfiem filaspobying
coded data of said predetermined codec level with which said codec
a qReany afeEsmpatitie 0027 14 Iracesidande Witk atfinthcdspertsither @
codigsentinvention, et is proviled.a proojarm aranged{a.causes - cogec
computer fo execu?egre(;oré]lng pﬁay%ac‘:l%’ proceséfng wheréin " recording
condnd;playback ©f data isiperfermede eaypioying @ codingameshod aarangeteve 1
to encode or decode data wherein a codec class arranged classify the
serperfsimanceé offd edilec Eorfigufe @t eftodBoF decodedatal angas whose

codec level . s rVLpg as a gro%[l) of said one or more 8]odenc Qé%sesestwhos&ted

upp&prpe?%%ﬁ]ap%%i il y ityenéure : are baged or thke) asﬁSu ated speciflscajfi%ﬁs,

speAid PrOGragheQMprising: a eeding stepcargrged topgause cogdee MeANSstep
to encode data into coded data
arranged to cause codec means to encode data into coded data
of a predetermined codec class within a predetermined codec
level with said predetermined coding method, and also decode
sald coded data, and also enable coded data of a codec class
having compatibility with said predetermined codec class to
be decoded; a recording control step arranged to record said
coded data encoded by said codec means in a recording medium
as a file whose file name represents the codec level of the
coded data thereof; a codec-level determining step arranged
to determine the file of coded data of said predetermined
codec level with which said codec means are compatible based
on a file name from files recorded in said recording medium;
and a codec-class determining step arranged to determine the
file of coded data of a codec class which said codec means
can decode from files of coded data of said predetermined

codec level with which said codec means are compatible.

[0027]



of a predetermined codec class within a predetermined codec level with

said predetermined coding method, and also decode said coded data,

and also enable coded data of a codec class having compatibility with

said predetermined codec class to decoded; a recording control step
arranged to record said coded data encoded by said codec means in a
recording medium as a file whose file name represents the codec level of
theIcoded-datacthereof; & codecdevel detdrminipgstép arrangedeto present
determine the file of coded data of said predetermined codec level with

INVGRIEAYAId (Ot SmdanstAre ContiatiBlethased™Bh & fif RETE from figs=S @
confgceuded insaidrecording“tediumy nand @ cadec-glass determaining stePerein

arranged to determine the file of coded data of a codec class which said
respdétnmeansdcan decodefromtfileddfcoded dater 6Psaid predetaraminddiy  a

codec level with which said codec means are compatible. [Q028; 15 With,

CO%hBYedbTding AppArati¥and reRordiig Methdd, ahdtheirst programn s+ @

codxample embodiments,with regard 40 &, ceding methed aHarged o 5 codec
encode or decode data, a codec class arranged to classify the

cormperformancetof a endesiconfiguredto@ncodetor decode data, apder  level
codec level serving asrgﬁroup of the one or more codec classées whose
e

SeLIHHT compatibiity IPerduréd e BaSed on MHestiptatsd spedifications ©S®
updiata isgncoded with-the;predetermined goding methodsinto-geded:daia of + e

a predetermined codec class

specifications, said program comprising: a coding step
arranged to cause codec means to encode data into coded data
of a predetermined codec class within a predetermined codec
level with said predetermined coding method, and also decode
sald coded data, and also enable coded data of a codec class
having compatibility with said predetermined codec class to
be decoded; a recording control step arranged to record said
coded data encoded by said codec means in a recording medium
as a file whose file name represents the codec level of the
coded data thereof; a codec-level determining step arranged
to determine the file of coded data of said predetermined
codec level with which said codec means are compatible based
on a file name from files recorded in said recording medium;
and a codec-class determining step arranged to determine the
file of coded data of a codec class which said codec means
can decode from files of coded data of saild predetermined
codec level with which said codec means are compatible.

[0028]



within a predetermined codec level, and the coded data is recorded in a
recording medium as a file whose file name represents the codec level of

the coded data thereof. [00291 With the playback apparatus and

playback method, and the second program in example embodiments,

with regard to a coding method arranged to encode or decode data, a

codec class arranged to classify the performance of a codec configured

to @nc¢ddetdradecede datayand rreodecevelrserving as@igroupietthed, and
one or more codec classes whose upg%%c%éné%atibility i%gr%%ured, are

theoagé_a Bn thé SHpRAtet” spEcHitations: BRd HekoHing' méans. whichs® t© @
co 'Q{E'g%ggﬁgddegﬁ?@%&&g@d data encoded with a predetermined codec codec

class within a predetermined codec level with the predetermined coding
clamethosly and @dsb enablecoriedidara of Azodee classmhaviag compatibilipdec
with the predetermined codec class to 16 be decoded, decode ggg

d
Conatd "SR the GthePRERASthe fie SPESHE dati 6 the™t defiermlnegC tevel
se5pdgg level withwhigh the degeding, means gie.compatible is detesainedhose

based on a file name from files wherein the coded data of an optional
uprsadec classtwithin anyoptienalcodee dovehiserebereled irra reberdingipulated
medium as a file whose file name represents the codec level of the coded,

SPfatd tigteof Ehd theits of cotled“datadta ccttet tlass Whick iig == <
co p}egd}!?&éﬁ%niﬁ% degode;isydetermined from files-of,caded dataofthe ass

etermined
within a predetermined codec level, and the coded data is
recorded in a recording medium as a file whose file name
represents the codec level of the coded data thereof.
[0029]

With the playback apparatus and playback method, and
the second program in example embodiments, with regard to a
coding method arranged to encode or decode data, a codec
class arranged to classify the performance of a codec
configured to encode or decode data, and a codec level
serving as a group of the one or more codec classes whose
upper compatibility is ensured, are based on thé stipulated
specifications, and decoding means, which is configured to
decode coded data encoded with a predetermined codec class
within a predetermined codec level with the predetermined

coding method, and also enable coded data of a codec class

having compatibility with the predetermined codec class to



codec level with which the decoding means are compatible. 100301 With
the recording/playback apparatus and recording/playback method, and
the third program in example embodiments, with regard to a coding
method arranged to encode or decogle data, a codes class arranged to
classify the performance of a codec configured to encode or decode
data, and a codes level serving as a group of the one or more codec
be ctissedsrhosdeppee compatbilidgiscenstredi are based o eiedstiptilagedtile

specifications, and codec means, which is configured to encode data.into . .
ot dgc?é(?edg a%ﬁg of & %re%?%?en%%%%%&%%% gsgs V\%%Fr?% prféed\é?(eirm\idnleg which

t h€odee leyeh withdhe predetermingsheading methode-and also-decpdedhe on =

coded data, and also enable coded data of a codes class having
f1 lcompatibilitywith the predeterminéd cédec clastt! béadecodéd,ancodd 1onal
é:ﬁata info coded g%ta, and the coded data 17 is rﬁcordfd ina recordigg ,
COMm&diim e a e Whdsefile & le(:)rrleapreé:é)n Sthe Codec level %?ﬁwoercoodedm &
reddathereqf.Qnithe other hand, the file of codeddatangfthe cpresents the

predetermined codec level with which the decoding means are
cogemphatibfelisodeterrmineddaged orea fileavané froanfiles hecorded incthecoded
J recording medium, a;{ud furtheér,the fi]%of %oded data of a codec clas code 1
A Which the odetméeatscan’ é(%ldetisede eerﬁ%)lﬁléé1 S iles oftoded““°c *+°
dedaia ofthe predgtermined-codes level avithyuhich the codes meaBs&F@ rmined

compatible.
codec 1level with which the decoding means are compatible.

[0030]

With the recording/playback apparatus and
recording/playback method, and the third program in example
embodiments, with regard to a coding method arranged to
encode or decode data, a codec class arranged to classify
the performance of a codec configured to encode or decode
data, and a codec level serving as a group of the one or
more codec classes whose upper compatibility is ensured, are
based on the stipulated specifications, and codec means,
which 1is configured to encode data into decoded data of a
predetermined codec class within a predetermined codec level
with the predetermined coding method, and also decode the
coded data, and also enable coded data of a codec class
having compatibility with the predetermined codec class to

be decoded, encode data into coded data, and the coded data



[0031] In example embodiments, processing relating to files recorded in
a recording medium can be readily performed. Br-e- Description of the
Drawings [0032] Fig. ? is a diagram showing each classification example
of a video data format, and an audio,data format conforming to ?'VC. Fig.
2 is a diagram showing examples of codec levels and codec classes
regarding AVC. Fig. 3 is a diagram showing examples of codec levels

. and codec classes regarding. MPEG4, Fig. 4 is a black diagram .
lsifﬁ&ﬂﬁ§%ﬁ.&%oﬁMﬁ%&%%? % a l%@ % ose,file name

le%(%mnb?éi%?one embodiment of aVideo

reSAMRIALC which the, present inveption is.applied. - 18- Eig: Rds aHagam «he

illustrating a directory configuration example of a recording medium 10.
ot Hdg. 6Haadlowehart destebirg recording ptecessing. Figpe/ ipaddiagranmined
describing a state in which management information is recorded in a
cogfgnagerrentvile- tolidétivelyt iy, 898 CridWeHBREdEscABIRg fstdiRprayLe 13

de eg(?:?nelsnseizn 'k')zé%egdisgndi%gr%r{]ligusrtﬁaarggg ?Poen)l(a@{)ieegf arleizsc;[o%cg n'in the
recording medium, and further the file of coded data of a
codec class which the codec means can decode 1s determined
from files of coded data of the predetermined codec level
with which the codec means are compatible.

[0031]

In example embodiments, processing relating to files
recorded in a recording medium can be readily performed.
Brief Description of the Drawings
100321

Fig. 1 is a diagram showing each classification example
of a video data format, and an audio data format conforming
to AVC.

Fig. 2 1is a diagram showing examples of codec levels
and codec classes regarding AVC.

Fig. 3 is a diagram showing examples of codec levels
and codec classes regarding MPEG4.

Fig. 4 is a block diagram illustrating a configuration
example of one embodiment of a video camera to which the

present invention is applied.



Fig. 10 is a flowchart describing playback processing. Fig. 11is a
diagram illustrating a configuration example of a home network system to
which the present invention is applied. Fig. 12 is a diagram illustrating a
display example of information representing playable devices. Reference
Numerals [0033] 1 camera unit 2 camera DSP unit 3 SDRAM 4 medium
interface 5 control unit 6 operating-unig 7~-LCD controller - 19 - 8 LCD 9
external interface 10 recording medium 11 optical block 12 CCD 13
pre-processing circuit 14, 15 driver 16 timing generating circuit 21

autgmechanism conyolunit 22 69d8G rating a directory

configuration example of a recording medium 10.

Fig. 6 is a flowchart describing recording processing.

Fig. 7 is a diagram describing a state in which
management information is recorded in a management file
collectively.

Fig. 8 is a flowchart describing list display
processing.

Fig. 9 is a diagram illustrating an example of a list
screen.

Fig. 10 is a flowchart describing playback processing.

Fig. 11 is a diagram illustrating a configuration
example of a home network system to which the present
invention is applied.

Fig. 12 is a diagram illustrating a display example of
information representing playable devices.

Reference Numerals

[0033]
1 camera unit
2 camera DSP unit
3 SDRAM
4 medium interface
5 control unit
0 operating unit

7 LCD controller



23 SDRAM controller 51 CPU 52 RAM 53 flash ROM 54 clock circuit 55
system bus 101 network 102 video camera 103 computer 104 disc
recorder 105 TV Best Mode for Carrying Out the Invention ]0034]
Description will be made below regarding an embodiment of the present
invention with reference to the drawings. 20 - [0033] Now, the present
embodiment is premised on the e’xié‘tgnc"e of new specifications relating to
an apparatus which encodes data into coded data, and stores this in a
recording medium, or plays coded data recorded in a recording medium,
i.e.8reads-6&t and decodes coded data (hereafter, referred to as new

apparatus specifications as %thropriate). Now, description will be made
U

first regarding® I hed Bpparatus specifications. [0036]

10 recording medium

11 optical block

12 CCD

13 pre-processing circuit

14, 15 driver

16 timing generating circuit

21 automechanism control unit

22 codec

23 SDRAM controller

51 CPU

52 RAM

53 flash ROM

54 clock circuit

55 system bus

101 network

102 video camera

103 computer

104 disc recorder

105 TV
Best Mode for Carrying Out the Invention
[0034]

Description will be made below regarding an embodiment

of the present invention with reference to the drawings.



With the new apparatus specifications, with regard to a coding method
arranged to encode or decode data, a codec class arranged to classify
the performance of a codec -configured to encode or decode data, and a
codec level serving as a group of the one or more codec classes whose
upper compatibility is ensured are stipulated. [0037] Now, let us say that
moving image data including video- daga and audio data (moving image
data with audio) is- assumed as data, and also two types of AVC (H.264)
and MPEG4 are assumed as a coding method arranged to encode or

[Oggg?de moving image data. [0038] First, taking interest in AVC, with the
new apparatus specifications, a codec class arranged to classify the - 21
perfosmanea of prcodesn cosfigurette encode or datedel movingémage
data with audio is stipulated. [0039] Now, with AVC, a profile is defined

exjvhersina roupf EorMPoRdiis ohodrsalgerithd Pégarlinge apparatus

LSS, o 2. OB Lol PN SO
reBflG .%%%giﬁmjleo§n%93?%('[%@&@@[@5@51@@&8@35 igefined
recording medium, i.e., reads out and decodes coded data
(hereafter, referred to as new apparatus specifications as
appropriate). Now, description will be made first regarding
the new apparatus specifications.

[0036]

With the new apparatus specifications, with regard to a
coding method arranged to encode or decode data, a codec
class arranged to classify the performance of a codec
configured to éncode or decode data, and a codec level
serving as a group of the one or more codec classes whose
upper compatibility is ensured are stipulated.

[0037]

Now, let us say that moving image data including video
data and audio data (moving image data with audio) is
assumed as data, and also two types of AVC (H.264) and MPEG4
are assumed as a coding method arranged to encode or decode
moving image data.

[(0038]

First, taking interest in AVC, with the new apparatus

specifications, a codec class arranged to classify the



The baseline profile is a profile made up of a combination between an
AVC basic tool and an error-proof tool, for example, an
application-oriented profile by which two-way communication in real time
is requested, such as a so-called videophone and so forth. [0041] With
the main profile, a basic tool, and a high- efficiency coding too' whose
coding efficiency is high are emplayegd, The main profile is, for example, a
broadcasting- media or accumulation-media oriented profile. [0042] With
the extended profile, a basic tool, a part of high-efficiency coding tool, and

pe REIA/MIRG (B¢ for Stgaming At gmployed, The extended flS|s anoving
so-called streaming application oriented profile. 22 - [0043] With AVC,

imfiythefaa devel istipidated whichi peprasents a range supporting the
tools stipulated by each profile of the baseline profile, main profile, and
[0BRtéhded profile. The level stipulated with AVC corresponds to

complexity of coded data (bit stream) which a decoder. can decode, and
Wit BTG 16Vl Prdr paranAars rofating (8 endbeing (iekaiaf al oo ©F

coripufiateds Thgre are providedia, n %5%8'055@58§‘?§§%'@$%’i\9{?9h0r a
represents the number “of macro blocks to be" decoded fof one second,

grangsefortbols (component technology) necessary for decoding

data is stipulated. There are provided a baseline profile,

a main profile, and an extended profile as the profiles

defined with AVC.

[0040]

The baseline profile is a profile made up of a
combination between an AVC basic tool and an error-proof
tool, for example, an application-oriented profile by which
two-way communication in real time is requested, such as a
so-called videophone and so forth.

[0041]

With the main profile, a basic tool, and a high-
efficiency coding tool whose coding efficiency is high are
employed. The main profile is, for example, a broadcasting-
media or accumulation-media oriented profile.

[004é]

With the extended profile, a basic tool, a part of
high-efficiency coding tool, and a streaming tool for
streaming are employed. The extended profile is a so-called

streaming application oriented profile.



as the parameters stipulated with the level of AVC. [0044] The profiles of
AVC can be regarded as a partial group of a group of the tools stipulated
with AVC, and with an apparatus conforming to AVC, it is not necessary
to implement all of the tools stipulated with AVC (may be implemented),
it is sufficient to implement only the tool of a profile with which the
apparatus thereof is compatible, whereby complexity of the apparatus
(configuration of the apparatus, or processing performed by the
apparatus) can be reduced. [0045] The concept of such a profile is
[ogmployed, for example, with MPEG2 and so forth as well as AVC. There
are provided a simple profile, a main profile, and a high profile as the - 23
profiies defined withMREG?2, shd sivaqle profie ipmthided, imthéahain
profile, and the main profile is included in the high profile. [0046] Thus,
EP\‘éeﬁr@ﬂF'e% Gf MPEG? I$aRP& Trichdsive fel&foht fehié*ﬁa#@rﬁéaltﬁﬂjéwreeach
?Ied as |o r|n Whereln th j§|mple rofile is ipcluded i |n ain
OESTorS e o

e SRS Brofiis |spn8Iu ded in ﬁ\ & high profite, <o e coecféde“ded
prdata; of thelﬂ@pi%g@lf”% (data MREG2:enaodeddn accardance with. the

simple profile) can be decoded by a decoder
complexity of coded data (bit stream) which a decoder can

decode, and with this level, many parameters relating to
encoding (decoding) are stipulated. There are provided a
max macro-block processing rate, which represents the number
of macro blocks to be decoded for one second, and so forth
as the parameters stipulated with the level of AVC.

[0044]

The profiles of AVC can be regarded as a partial group
of a group of the tools stipulated with AVC, and with an
apparatus conforming to AVC, it is not necessary to
implement all of the tools stipulated with AVC (may be
implemented), it is sufficient to implement only the tool of
a profile with which the apparatus thereof is compatible,
whereby complexity of the apparatus (configuration of the

apparatus, or processing performed by the apparatus) can be

reduced.
[0045]

The concept of such a profile is employed, for example,
with MPEG2 and so forth as well as AVC. There are provided

a simple profile, a main profile, and a high profile as the



corresponding to any of the simple profile, main profile, and high profile.
Also, the coded data of the main profile can be decoded by a decoder
compatible with any of the main profile and high profile, of decoders
conforming to MPEG2. [0047] On the other hand, the profiles of AVC
have no inclusive relation such as the profiles of MPEG2. Accordingly,
even with apparatuses conforming 6 V", in the event that the
compatible profiles differ, there is no compatibility (compatibility is not
ensured). For example, data recorded in a recording medium at an

profadaranie EorpatBEWit BER a cEitsin Do of RV iatg td Het playBged

. an be played but not ensured) at an apparatus. compatible wi ly.
+h acrrmlc?thrélra 6r%fi?er8 ,&\}8 [(ﬁ)%g] -)rﬁ I&%ﬁ%ea)ureon%/?%iﬂgghg ﬁgv\;[v&gp%%rétﬁsthe

higPPeefications, in order to secure compatibility between apparatuses,
firstly, with regard to a coding method such as AVC and so forth, a codec

[00class arranged to classify the performance of a codec configured to
encode or decode moving image data is stipulated. [0049] That is to say,

forBXafmIé ke PEFbirhance bf YRBEEC BBHRIMhgLAVE itk pelation

classified. with the format of moving image data with audio which a codec
(h%ﬁﬁﬁ&éiﬁﬁﬁleég%ruCture caf%éd é% an onion r1n&3 VASPIES the

€
simple profile is included in the main profile, and the main
profile is included in the high profile, so the coded data
of the simple profile (data MPEG2-encoded in accordance with
the simple profile) can be decoded by a decoder
corresponding to any of the simple profile, main profile,
and high profile. Also, the coded data of the main profile
can be decoded by a decoder compatible with any of the main
profile and high profile, of decoders conforming to MPEG2 .
[0047]

On the other hand, the profiles of AVC have no
inclusive relation such as the profiles of MPEGZ.
Accordingly, even with apparatuses conforming to AVC, in the
event that the compatible profiles differ, there is no
compatibility (compatibility is not ensured). For example,
data recorded in a recording medium at an apparatus
compatible with only a certain profile of AVC fails to be
played (can be played but not ensured) at an apparatus

compatible with only another profile of AVC.

[0048]



I.e., a video data format or an audio data format which a codec can
encode/decode. [0050] Fig. 1 shows a classification example of each of a
video data format and an audio data format which are conforming to AVC.
[0051] The upper side of Fig. 1 shows a classification example of a video
data format conforming to AVC, and the lower side of fia. 1 shows a
classification example of an audio-daga fermat conforming to AVC. [0052]
Six types of AVC video formats AVC_Videol, AVC_Video2, AVC Video3,
AVC Video4, AVC Videos, and AVC Video6 are shown at the upper side

of Fignkagyideo dataforpatsiconfeiming p25at0AVebereaftes- ions, in
referred to as AVC video formats as appropriate). [0053] The AVC video

ordematA\E Mideoldsmpatpatibleiwith et leveh 1ppkthethaseline piofid 1y,
of AVC (Profile is baseline, and Level is 1.2), and the picture size of video

Wit RIEHTFo 8205 SAT pREISEHERE xVerlica® (Pibturd Sz R 3% h, @
40). Alsq, with the AV

R GG AR B e RS
configured to encode or decode moving image data is
stipulated.

[0049]

That is to say, for example, the performance of a codec
conforming to AVC can be classified with the format of
moving image data with audio which a codec can encode/decode,
i.e., a video data format or an audio data format which a
codec can encode/decode.

[0050]

Fig. 1 shows a classification exémple of each of a
video data format and an audio data format which are
conforming to AVC.

[0051]

The upper side of Fig. 1 shows a classification example
of a video data format conforming to AVC, and the lower side
of fig. 1 shows a classification example of an audio data
format conforming to AVC.

[0052]
Six types of AVC video formats AVC Videol, AVC_VideoZ,

AVC Video3, AVC Video4, AVC Videob5, and AVC_Video6 are shown

at the upper side of Fig. 1 as video data formats conforming



synchronization frequency) is 15 Hz (Frame Rate is 15 p), and the
maximum bit rate is set to 5 Mbps (Max bit-rate is 5 Mbps). [0054] The
AVC video format AVC Video2 is compatible with the level 3.0 of the
baseline profile of AVC, and the picture size of video data is set to 640 x
480 pixels. Also, with the AVC video format AVC Video2, video data is set
to 30 p, i.e., data of a progressive-mgthod whose frame rate is 30 Hz,

and the maximum bit rate is set to 8 Mbps. [0055] The AVC video format
AVC Video3 is compatible with the level 3.0 of the main profile of AVC

to (Rrafile isshaiis ang, Levealds 3L), aad the picture sizerfvideg.dataads set
to 720 x 480 pixels. Also, with the AVC video format 26 AVC Video3,
apyidgordathds set to 60 i, i.e., data of a interlaced method whose field rate
qSr\gﬁertical synchronization frequency) is 60 Hz (Frame Rate is 60 i), and the
2dmum_ bit rate is set to 10 Mbps. [0056] The AVC video format AVC

Vld 4 | atble th thel .of th maln rofile of VC andé[h
plctuir%e s?%e o? (t)ar f%aset%/c? !:72&? 480 plxels ﬁ%%a\?n the Ene

lev@ﬁolfoﬁn@EAMQeV@@é)élWH@O atrisiset4g 6Avandp3Q p; e, ﬁ@y one

of data of a interlaced method whose
baseline, and Level is 1.2), and the picture size of video
data is set to 320 x 240 pixels (lateral x vertical)
(Picture Size is 320 x 240). Also, with the AVC video
format AVC Videol, video data is set to 15 p, i.e., data of
a progressive method whose frame rate (vertical
synchronization frequency) i1s 15 Hz (Frame Rate is 15 p),
and the maximum bit rate is set to 5 Mbps (Max bit-rate is 5
Mbps) .
[0054]

The AVC video format AVC VideoZ is compatible with the
level 3.0 of the baseline profile of AVC, and the picture
size of video data is set to 640 x 480 pixels. Also, with
the AVC video format AVC Video2Z, video data is set to 30 p,
i.e., data of a progressive method whose frame rate is 30 Hz,
and the maximum bit rate is set to 8 Mbps.

[0055]

The AVC video format AVC Video3 is compatible with the
level 3.0 of the main profile of AVC (Profile is main, and
Level is 3.0), and the picture size of video data is set to

720 x 480 pixels. Also, with the AVC video format



field rate is 60 Hz and data of a progressive method whose frame rate is
30 Hz, and the maximum bit rate is set to 15 Mbps. [0057] The AVC
video format AVC Videos is compatible with the level 4.1 of the high
profile of AVC (Profile is high, and Level is 4.1), and the picture size of
video data is set to 1280 x 720 pixels. Also, with the AVC video format
AVC Videos, video data is set to 60 £&nd 60 p, i.e., any one of data of a
interlaced method whose field rate is 60 Hz and data of a progressive
method whose frame rate is 60 Hz, and the maximum bit rate is set to 40
AVOQVIBpsi0058) Nowpwith 28/ C sresehtly,an @ddition to ¢he abever of a
mentioned baseline profile, main profile, and extended - 27 profile, a high

IntRehRIRES Bedn Siburieasthe fourth tprofilecThe Figh ot with 12200
£ hbrest, (G361 ThETAVE vites Tobrat AVE Videot 4 Sompati™
biwithithe laveld2 efdhedighyprofile of AVC, and the picture size of video
data is set to 1920 x 1_080 pixels. Also, with the AVC video format
[O®C_Video6, video data is set to any of 60 i and 60 p, and the maximum
bit rate is set to 50 Mbps. [0060 ’

The AVC video format AVC Video4 is compatible with the
level 4.0 of the main profile of AVC, and the picture size
of video data is set to 720 x 480 pixels. Also, with the
AVC video format AVC Videod4, video data is set to 60 i and
30 p, i.e., any one of data of a interlaced method whose
field rate is 60 Hz and data of a progressive method whose
frame rate is 30 Hz, and the maximum bit rate is set to 15
Mbps.

.[0057]

The AVC video format AVC Video5 is compatible with the
level 4.1 of the high profile of AVC (Profile is high, and
Level is 4.1), and the picture size of video data is set to
1280 x 720 pixels. Also, with the AVC video format
AVC Video5, video data is set to 60 1 and 60 p, i.e., any
one of data of a interlaced method whose field rate is 60 Hz
and data of a progressive method whose frame rate is 60 Hz,
and the maximum bit rate is set to 40 Mbps.

[0058]

Now with AVC, recently, in addition to the above-

mentioned baseline profile, main profile, and extended



Note that the picture size (Picture Size), frame rate (Frame rate), and
maximum bit rate (Max Bit-rate) of the AVC video formats shown in Fig. 1
are examples of the parameters relating to encoding, which are also
stipulated with the level of AVC. The values of the picture size, frame
rate, and maximum bit rate of an AVC video format shown in Fig. 1 are
values within a range supported with-the AVC level with which the AVC
video format thereof is compatible, and in the event that the values of the
picture size, frame rate, and maximum bit rate of an AVC video format

prsbowa in Fig, | areppek@f@tiﬁalstoggse{a@@%q@a@é%d_MhéR%A%/&mth

level with which the AVC video format thereof is compatible, the values
prof thespictura sizej famertate 1 and; Diaxinpundiit rate ofan AYEadde®d rmat
format shown in Fig. 1 take priority over the values stipulated with the
AVAVE fsebwith vifie el RVE 128 tyilebdoimiat therebt iscompanilé -
0 %061] That is to say, the level of AVC supports (covers) a lower level
[ % n%élll numerical level). Specifically, for example, in Fig. 1, the AVC video

formal AXGcVidegads campatiblgwith,the level 4. 1.afAYC; putwith fhe .y,

level 4.1 of AVC, 50 Mbps is stipulated as the maximum bit rate. With the
1etevel smallertthandhe leyel deb of AYCo thenvalye gh 50+ MbPs 0F 4@85ISsize

stipulated as the maximum bit rate, and thus, the level of AVC supports a
of|gietdevalata is set to 1920 x 1080 pixels. Also, with the
AVC video format AVC Video6, video data is set to any of 60
i and 60 p, and the maximum bit rate is set to 50 Mbps.
[0060]

Note that the picture size (Picture Size), frame rate
{Frame rate), and maximum bit rate (Max Bit-rate) of the AVC
video formats shown in Fig. 1 are examples of the parameters
relating to encoding, which are also stipulated with the
level of AVC. The values of the picture size, frame rate,
and maximum bit rate of an AVC video format shown in Fig. 1
are values within a range supported with the AVC level with
which the AVC video format thereof is compatible, and in the
event that the values of the picture size, frame rate, and
maximum bit rate of an AVC video format shown in Fig. 1 are
not identical to the values stipulated with the AVC level
with which the AVC video format thereof is compatible, the
values of the picture size, frame rate, and maximum bit rate
of an AVC video format shown in Fig. 1 take priority over

the values stipulated with the AVC level with which the AVC



[0062] The AVC video format AV---Videos is compatible with the level
4.1 of AVC, so normally the maximum bit rate is 50 Mbps, but in some
cases, there is the need to set to a different value other than the value
stipulated with the level of AVC. ;0063] Consequently, with the new
apparatus specifications, even in the case of a different value from the
value stipulated with the level of AVEavith which an AVC video format is
compatible, such a different value is permitted as long as it is a value
within a range supported with the AVC level thereof. [0064] For example,

vidsqlessriRed aboyefFigs 1 IbaMG B9evideo format AVC Videos is
compatible with the level 4.1 of AVC by which 50 Mbps is stipulated as

[ 0@lé maximum bit rate, but with the maximum bit rate (Max Bit-rate)
column in Fig. 1, the maximum bit rate is set to 40 Mbps. The value of

this™A5 Mbp? differsom SePMbES WhicklisANE niB@mtm™Git raevers) @
LoghRulpted with (e ![elverlléfr:ll'e%f'%\ég with which th%tﬁév& Adeg format AVC
ov{/eg S 5 C evaﬁj O}Z

. ST . )
ideo5’is compat?b e, but the 50 Mbps' thereof is e within the
exAapdesupportedy and inthis gase, #0Mbps desgribeghin the maximue bit

rate (Max Bit- rate) column takes priority over 50 Mbps serving as the
compatible with the level 4.1 of AVC, but with the level 4.1
of AVC, 50 Mbps is stipulated as the maximum bit rate. With
the level smaller than the level 4.1 of AVC, the value of 50
Mbps or less is stipulated as the maximum bit rate, and thus,
the level of AVC supports a lower level.
[0062]

The AVC video format AVC Video5 is compatible with the
level 4.1 of AVC, so normally the maximum bit rate is 50
Mbps, but in some cases, there is the need to set to a
different value other than the value stipulated with the
level of AVC.

[0063]

Consequently, with the new apparatus specifications,
even in the case of a different value from the value
stipulated with the level of AVC with which an AVC video
format is compatible, such a different value is permitted as
long as it is a value within a range supported with the AVC
level thereof.

[0064]

For example, as described above, in Fig. 1, the AVC



maximum bit rate stipulated with the level 4.1 of AVC. [0065] With the
new apparatus specifications, with regard to the parameters (parameters
relating to encoding) other than the maximum bit rate of an AVC video
format as well, a value different from the value stipulated with the level of
AVC can be employed as long as it is a value within a range supported
with the level of AVC with which the AY¥G-video format thereof is
compatible. This can be also applied to later-described AVC audio
formats. [0066] Now, for example, the AVC video format AVC_Video6 in

vidde. Ei-apmpatiblewitehe level dbaph AMO DUl nith theclevehd2 of .1 of
AVC, 2097152 pixels are stipulated as the picture size (referred to as

AVanaximum ftande sidepixeks) #ti80 1AVE) Hye ploturasizoni®ictuie Sizeye,
of the AVC video format AVC Video6 in Fig. 1 is 1920 x 1080 (= 2073600)
buthigEi§ Wwikish difers i 2087155 pix&le hubista Taite) witRh i arge &9+

1, 2097152 pixels sipylated with (he Jevel. 42,61 G [0067) Note that win
thé new apparatus spemaflcatlons, regarglng the AVC video ormats, the
thP@r@'@emEQtQﬁrﬂb@@sthgﬁﬁa@@tﬁ%&@cw@égeiHaﬁ]%r@ﬁ%ﬁ%m bit

maximum bit rate) shown in Fig. 1 can be stipulated. This can be
rate stipulated with the level 4.1 of AVC with which the AVC
video format AVC Video5 is compatible, but the 50 Mbps
thereof is the value within the range supported, and in this
case, 40 Mbps described in the maximum bit rate (Max Bit-
rate) column takes priority over 50 Mbps serving as the
maximum bit rate stipulated with the level 4.1 of AVC.
[0065]

With the new apparatus specifications, with regard to
the parameters (parameters relating to enéoding) other than
the maximum bit rate of an AVC video format as well, a value
different from the value stipulated with the level of AVC
can be employed as long as it is .a value within a range
supported with the level of AVC with which the AVC video
format thereof is compatible. This can be also applied to
later-~described AVC audio formats.

[0066]

Now, for example, the AVC video format AVC Video6 in
Fig. 1 is compatible with the level 4.2 of AVC, but with the
level 4.2 of AVC, 2097152 pixels are stipulated as the

picture size (referred to as maximum frame size (pixels) in



applied to AVC audio formats which will be described next. [0068] Next,
four types of AVC audio formats AVC_Audiol, AVC Audiol, AVC Audio3,
and AVC Audio4 are shown at the lower side of Fig. 1 as audio data
formats conforming to AVC (hereatfter, referred to as AVC audio format as
appropriate). [0069] All of the AVC audio formats AVC Audiol, AVC Aud
02, AVC Audio3, and AVC Audio4 as® compatible with the level 2.0 of a
high quality audio profile of AVC (Profile is High Quality Audio, and Level
is 2.0). [0070] With the AVC audio format AVC Audiol, the sampling
Avdrequeriey of autiordatais set(®@i24 khz (Sampling FrequentyCisw24)eand
the maximum bit rate is set to 48 kbps (Max Bit - 31 - 48; . rate is [0071]
fomas, Witk te A CHaddio FénatlAVE AkRG?,thé S8mplifig #eqBeRey of

P A the RS 2005 el AU ABIboe the S Foduetoy of S
e e AVC Sl Tareat AVC Autias: T Sampiah Tasuensy”
4 . of aadpvdata is set to 48 kHz, and the maximum

[0067]

Note that with the new apparatus specifications,
regarding the AVC video formats, the parameters other than
the parameters (picture size, frame rate, and maximum bit
rate) shown in Fig. 1 can be stipulated. This can be
applied to AVC audio formats which will be described next.
[0068]

Next, four types of AVC audio formats AVC_ Audiol,
AVC_AudioZ, AVC_AudioB,.and AVC Audio4 are shown at the
lower side of Fig. 1 as audio data formats conforming to AVC
(hereafter, referred to as AVC audio format as appropriate).
[0069]

All of the AVC audio formats AVC Audiol, AVC AudioZ,
AVC_Audio3, and AVC Audiod are compatible with the level 2.0
of a high quality audio profile of AVC (Profile is High
Quality Audio, and Level is 2.0).

[0070]

With the AVC audio format AVC Audiol, the sampling

frequency of audio data is set to 24 kHz (Sampling Frequency

is 24), and the maximum bit rate is set to 48 kbps (Max Bit-



bit rate is set to 256 kbps. [0072] With the new apparatus specifications,
for example, an optional one of the six types of AVC video formats AVC
Videol through AVC Video6 can be combined with an optional one of the
four types of AVC audio formats AVC Audiol through AVC Audio4, and
this combination is one codec class regarding AVC. [0073] That is to say,
with the new apparatus specification$,1 for example, a combination
between the AVC video format AVC Videol and the AVC audio format
AVC Audiol can be setto one codec class. Also, with the new apparatus
ratspeciicatons, for example, a combination between the AVC video format
AVC Videol and the AVC audio format AVC Audiol can be set to another
[0@ddeéc class. - 32 - [0074] Note here that the moving image data with
audiq is set to an object, so a combination between a videg data format

and’ars Qudibdata o ar Fras e setI5 B o de CASE bUF for-dXample,
sarggky%gid??edgag Amoving image, stillimage) format, oronlyag audigy tne

ata format c e set to a codec class, also, for example, a combination
ma Retweena videg-datasfosmat,tan gudigisiasa formatrancha caption dateo

format can be set to a codec class.
format AVC Audio3, the sampling frequency of audio data is
set to 48 kHz, and the maximum bit rate is set to 128 kbps.
Further, with the AVC audio format AVC Audio4, the sampling
frequency of audio data is set to 48 kHz, and the maximum
bit rate is set to 256 kbps.
[0072]

With the new apparatus specifications, for example, an
optional one of the six types of AVC video formats
AVC~Videol through AVC Video6 can be combined with an
optional one of the four types of AVC audio formats
AVC Audiol through AVC_Audio4, and this combination is one
codec class regarding AVC.

[0073]

That is to say, with the new apparatus specifications,
for example, a combination between the AVC video format
AVC Videol and the AVC audio format AVC_Audiol can be set to
one codec class. Also, with the new apparatus
specifications, for example, a combination between the AVC
video format AVC Video2 and the AVC audio format AVC_Audiocl

can be set to another codec class.



[0075] Next, with the new apparatus specifications, in order to secure
compatibility between apparatuses, secondly, a codec level serving as a
group of one or more codec classes whose upper compatibility is ensured
is stipulated. [0075] That is to say, a certain codec class is included in
another codec class in some cases. [0077] Specifically, for example, in
Fig. 1, in the event that a combinatiaibetween the AVC video format
AVC Videol and the AVC audio format AVC Audiol is set to a codec class
#1, and also a combination between the AVC video format AVC Videol
[o@ngthe AVC audio format AVC Audiol is se- to a codec class #2, the
AVC video format AVC Video2 of the codec class #2 includes the AVC
vidé fermat AV E Wideol bt theoI3 ngodEe esS#1a (0078 NowW lsothof set

the AVC video format AVC Video?2 of tf’g codec class #2, an%the AYC
£O ko ForRSEAVE VRSP BPhR Eddet ASSYETArE cBmpatibAwith fifermat

an®aggling profilesal. AVG, spthedype (e.g,, enlropy gngodingds perfguaed
in AVC, and the type of the entropy encoding thereof (CABAC or CAVLC
foor halikelin, A¥R))yofprocessingipedormed-as o eachyef the data ofthge)

AVC video format AV-- Video2, and the data of

format, or only an audio data format can be set to a codec
class, also, for example, a combination between a video data
format, an audio data format, and a caption data format can
be set to a codec class.
[0075]

Next, with the new apparatus specifications, in order
to secure compatibility between apparatuses, secondly, a
codec level serving as a group of one or more codec classes
whose upper compatibility is ensured is stipulated.
[0076]

That is to say, a certain codec class 1s included in
another codec class in some cases.
[0077]

Specifically, for example, in Fig. 1, in the event that
a combination between the AVC video format AVC_Videol and
the AVC audio format AVC Audiol is set to a codec class #1,
and also a combination between the AVC video format
AVC Video2 and the AVC audio format AVC_Audiol is set to a
codec class #2, the AVC video format AVC Video2 of the codec

class #2 includes the AVC video format AVC Videol of the



the AVC video format AVC Videol is the same. Also, the value of a
parameter such as the picture size or the like of the AVC video format
AVC Videol is equal to or smaller than the value of the same type of
parameter of the AVC video format AVC Video2. [0079] Accordingly, with
between the AVC video formats AVC Video2 and AVC Videol, the type of
processing performed as to data is thé same, but the values of a
parameter differ, i.e., the grades of processing only differ. With between
the AVC video formats AVC Video2 and AVC Videol, the value of a
codpacameteyofihe AVC video format AVC_Videol is equal to or smaller
than the value of the same type of parameter of the AVC video format
[OAAG Video2, and such a -relation between the AVC video formats AVC

Video2 and AYC Videol is referred.to as_ "the V%}\\/i eg farmat AVC

Vidggi’ Q%Stm%agéeg%@%\?he %\%9id£8?6nré§ncat C—{zﬁgeeo } ﬁ) SBTe
coddE ANG audio format of the gedes glagses#l and #2ve the sage AYCine

Audiol. [0081] Accordingly, in the event of comparing the whole of the
codedec tliasses #land #2nthea chdee classH2tneludes thel wedpe classetlo £

and in this case, a codec including performance capable of processing
AVéhe 8statdfahd WA Videg -+ entropy encoding is performed in AVC,
and the type of the entropy encoding thereof (CABAC or CAVLC
or the like in AVC)) of processing performed as to each of
the data of the AVC video format AVC Video2Z, and the data of
the AVC video format AVC Videol is the same. Also, the
value of a parameter such as the picture size or the like of

the AVC video format AVC Videol is equal to or smaller than
the value of the same type of parameter of the AVC video
format AVC VideoZ2.
[0079]

Accordingly, with between the AVC video formats
AVC Video2 and AVC Videol, the type of processing performed
as to data is the same, but the values of a parameter differ,
i.e., the grades of processing only differ. With between
the AVC video formats AVC Video2 and AVC Videol, the value
of a parameter of the AVC video format AVC Videol is equal
to or smaller than the value of the same type of parameter
of the AVC video format AVC Video2, and such a relation
between the AVC video formats AVC Video2 and AVC Videol is

referred to as "the AVC video format AVC _Video2 encompasses



format AVC Videol, and the data of the AVC audio format AVC Videol of
the codec class #2 includes performance capable of processing the data
of the AVC video format AVC Videol, and the data of the AVC audio
format AVC Videol of the codec class #1. [0082] In other words, for
example, if the CPU of a computer can operate with a reference clock of
a certain frequency, aside from re’ga?éing whether or not a function
arranged to operate the CPU thereof with a clock whose frequency is
lower than that of the reference clock is installed in the computer, as with
thehd P itssreof inehriind Perfdimiameto operate with a clock whose
frequency is lower than that of the reference clock, a codec including
[Oopge(?f]ormance capable of processing the data of the AVC video format

AVEyYidee2 ang fhe AYG, audigdormat AXGAudia afdhe codes clasg #2; o
- 35 includes the performance capable of processing the data of the AVC

theidegdermat ANGYisteol, aside from regarding whether or not a function
arranged to process the data of the AVC video format AVC Videol and

[0@%e AVC audio format AVC Audiol of the codec class #1 has been actually
installed. [0083] Accordingly, in the event of a certain codec class

endSTsHESTParother codbt G36E T Educt MBI TnctbiP e of the
co@g@”g?gég&@g@fsgﬁg %@YIHQﬂga%%Qgt@ Q/iq?é)s #2 includes the

codec class #1, and in this case, a codec including
performance capable of processing the data of the AVC video
format AVC Video2, and the data of the AVC audio format AVC_
Videol of the codec class #2 includes performance capable of
processing the data of the AVC video format AVC Videol, and

the data of the AVC audio format AVC_ Videocl of the codec

class #1.
[0082]

In other words, for example, if the CPU of a computer
can operate with a reference clock of a certain frequency,
aside from regarding whether or not a function arranged to
operate the CPU thereof with a clock whose frequency is
lower than that of the reference clock is installed in the
computer, as with the CPU thereof including performance to
operate with a clock whose frequency is lower than that of
the reference clock, a codec including performance capable
of processing the data of the AVC video format AVC VideoZ

and the AVC audio format AVC Audiol of the codec class #2



data and audio data) of the certain codec class can be required to install
a function capable of processing the moving image data of another codec
class. According to this requirement, if another codec class encompassed
in a certain codec class is referred to as a lower codes class, and also a
codec class encompassing a lower codec class is referred to as an upper
codec class, upper compatibility betw&en- codec classes can be ensured.
[0084] Subsequently, with the new apparatus specifications, a group of
codec classes whose upper compatibility is ensured is stipulated as a
incodee evehd0085] diowy with theprew appdratuscspecHicationsdandlaea of
event of a certain codec class encompassing another codec class, a
Lheolde havinga fuiiehsh afrdngdd 46 proceds tRE - 36 CmovRaRfageMata
wh gL% Eg:](:artglirn codcecac!gss can be regléired tﬁ}incstall a function cﬁ?gagle of

@) unction nge O _nprocess t ata of
processing the moving image data’ot aRother cotlec c%ss, which onffy

thENARies-sugha FeQuiteMarRiopeRlipulatad in the gase of d6e/t@iBrmat
codec class encompassing another codec class, and accordingly, such a

AVeequiréineantds nohiadispeasakie J0086]1 Acaardingdy; evenufsd tertdinstalled.
codec class encompasses another codec class, in the event that such a

[ ORgtirement is

Accordingly, in the event of a certain codec class
encompassing another codec class, a codec including a
function arranged to process the moving image data (video
data and audio data) of the certain codec class can be
required to install a function capable of processing the
moving image data of another codec class. According to this
requirement, if another codec class encompassed in a certain
codec class is referred to as a lower codec class, and also
a codec class encompassing a lower codec class is referred
to as an upper codec class, upper compatibility between
codec classes can be ensured.

[0084]

Subsequently, with the new apparatus specifications, a
group of codec classes whose upper compatibility is ensured
is stipulated as a codec level.

[0085]

Now, with the new apparatus specifications, in the

event of a certain codec class encompassing another codec

class, a codec having a function arranged to process the



not stipulated, upper and lower relations are not caused between the two
codec classes, and accordingly, upper compatibility is not ensured. 0087]
Also, with the new apparatus specifications, in the event of a group of
codec classes whose upper compatibility is ensured, the group thereof
can be only regarded as a codec level, which does not mean that it is
necessary to set a group of codec classes whose compatibility is ensured
to a codec level. The point is only that it is necessary to ensure upper
compatibility between codec classes belonging to one codec level, but
mowbmypatibiity batweerod cadee elassnbelodgingda ascertaim codea leyel, red
and a codec class belonging to another codec level is not ensured (there
to niay Gt ay bé Hot bé @onttibiiby). [0088TC 37 sAésstdinyhy, Blivéng image
lurality of codec clas es W ose co atl ility is ensur d can be regarded
gs on% &0t eohl ass g\‘ gﬁb‘sLt%eergg t%%rc’eoﬁ%% e

avel andalso & pdrt

redgdardgd,as @osqp@r%tgfgggg%%\@' U%%r gach.of,g plrality of ;604G e

classes whose compatibility is ensured can be regarded as a separate

cleaodeestasspl089h dNetadhaidn ordeleto realizssthesprenuse-ot-a group, of
codec classes whose compatibility is ensured, it is
such a requirement is not indispensable.

[0086]

Accordingly, even if a certain codec class encompasses
another codec class, in the event that such a reguirement is
not stipulated, upper and lower relations are not caused
between the two codec classes, and accordingly, upper
compatibility is not ensured.

[0087]

Also, with the new apparatus specifications) in the
event of a group of codec classes whose upper compatibility
is ensured, the group thereof can be only regarded as a
codec level, which does not mean that it is necessary to set
a group of codec classes whose compatibility is ensured to a
codec level. The point is only that it is necessary to
ensure upper compatibility between codec classes belonging
to one codec level, but compatibility between a codec class
belonging to a certain codec level, and a codec class
belonging to another codec level is not ensured (there may
or may be not be compatibility).

[0088]



necessary for the group of codec classes thereof to have a so-called
serial inclusive relation. That is to say, for example, in order that first,
second, and third codec classes belong to one codec level, the first codec
class needs to be encompassed in the second codec class, and also the
second codec class (accordingly, the first codec class as well) needs to
be encompassed in the third codee ck¥ss- Accordingly, for example, in the
event that the first and second codec classes are encompassed in the
third codec class, but one of the first and second codec classes is not

engompasseddn the ather dhedirstithreughtiiirg £odee cclassessayeNaihose
allowed to belong to one codec level. However, in this case, the two of

corive fifgt Bhiltthird 2og8c Wiaskesabr Bre tirgefiie seesndand thiee coderrel,
classes are allowed to belong to one codec level. [0090] - 38 Now, a

angoaet fevel RO Hifﬁé?&ﬁ%%%c%ﬁ?fr?iﬁmethﬁe%?/eft&%%ﬁ d With R9CF cdgar ded
as [%O%Jdpéksé’_té“ LPRELCQUEL glass ﬁ%‘l‘{!@éﬁo%%'% 6890%'”91'81@&?;%’(?9 of

regarding picture size, image quality, the number of image types, an
codith, asscrapargianith adawercedec: €lasss10QQR] rkig. 28h0MS regarded

examples of codec levels and codec classes
as a separate codec class.
[0089]

Note that in order to realize the premise of a group of
codec classes whose compatibility is ensured, it is
necessary for the group of codec classes thereof to have a
so-called serial inclusive relation. That is to say, for
example, in order that first,'second, and third codec
classes belong to one codec level, the first codec class
needs to be encompassed in thé second codec class, and also
the second codec class (accordingly, the first codec class
as well) needs to be encompassed in the third codec class.
Accordingly, for example, in the event that the first and
second codec classes are encompassed in the third codec
class, but one of the first and second codec classes i1s not
encompassed in the other, the first through third codec
classes are not allowed to belong to one codec level.
However, in this case, the two of the first and third codec
classes, or the two of the second and third codec classes
are allowed to belong to one codec level.

[0090]



regarding AVC. [0093] In Fig. 2, the three of AVC A, AVC B, and AVC C
are stipulated as codec levels, and further two codec classes belong to
each of the codec levels AVC_A, AVC B, and AVC_C. Note here that the
two codec classes which are the same number of codec classes belong
to each of the three codec levels AVC A through AVC C, but the number
of codec classes belonging to each ofghe three codec levels AVC A
through AVC C is not restricted to two, and further the number of codec
classes is not restricted to the same number. [0094] Also, in Fig. 2, the

tworcodec glasses belenging to;any Of #he cadec leyrlsopY CAtbroughe
AVC C are indicated with labels #1 and #2, but a codec class belonging

letwea differentl €bddc leveh ih¥ different codec class regardless of such a -
39 - label. [0095] Hereafter, let us say that a codec class is represented
[OQth a 1abel indicating a codec level to which the codec class thereof

bel S angalgbel igdicatn trg:elg%dsec glassrtgereg&%sfggr%onr@t%.in
For exam’ple,rfet Gs gay %Oa%et%e codec class #1 beﬁongm% t6 the codec °
prieVELAYLA IS Japresented as AVC Level#lAiGlags# by EMRIOYIREA number
label "A" representing the codec level AVCA, and a label "#1"
of image types, and so forth, as compared with a lower codec
class.
[0092]

Fig. 2 shows examples of codec levels and codec classes
regarding AVC.
[0093]

In Fig. 2, the three of AVC A, AVC B, and AVC C are
stipulated as codec levels, and further two codec classes
belong to éach of the codec levels AVC A, AVC B, and AVC _C.
Note here that the two codec classes which are the same
number of codec classes belong to each of the three codec
levels AVC A through AVC C, but the number of codec classes
belonging to each of the three codec levels AVC A through
AVC C is not restricted to two, and further the number of
codec classes 1s not restricted to the same number.

[0094]

Also, in Fig. 2, the two codec classes belonging to any

of the codec levels AVC A through AVC C are indicated with

labels #1 and #2, but a codec class belonging to a different

codec level is a different codec class regardless of such a



representing the codec class #1. [0096] Note that of codec classes
belonging to the same codec level, a codec class having greater a
number serving as a label indicating a codec class encompasses a codec
.class having smaller a number indicated with a label than that number.
Accordingly, for example, in Fig. 2, with regard to codec classes #1 (AVC
Level#C Class#l) and #2 (AVC Level$#C €lass#2) belonging to the codec
level AVC C, the codec class AVC_Levell#C_Class#2 encompasses the
codec class AVC Levell#C Class#1. [0097] In Fig. 2, codec classes AVC
1abevell#A Class#l and AVC Levell#A Class#2 belong to the codec class
AVC A. The codec class AVC Levell#A Class#2 is a combination
[Opétwleen the AVC video format AVC Video6, and the AVC audio format -

40 AVC Audio4, which have been described with Fig. 1, and the codec
ClasioAve TR BIHAT a8 PR Y% wﬂﬁmﬁtﬁﬁ%ﬁ/\/é%r? e AVCGilgEGSented

E‘?{”@t NG Vid Oc?xng'gss %AAVC = 8ydio format A%; 2 9'&‘1‘ JTHS codge .

class AVC Levell#A IS an upper codec e codec class

clAYE teyelithk Classtilyis adawer CQ@%Q'@&C&QCWEH@@ apparatysec
capable of processing the data of the codec class AVC Levell#A Class#2,

cléresprobessing of thexgatacgfthe todec Elass #xédbeévellffeClass#say that

needs to be ensured. , ,
the codec class #1 belonging to the codec level AVC A is

represented as AVC Level#lA Class#l by employing a label "A"
representing the codec level AVC A, and a label "#1"
representing the codec class #1.

[0096]

Note that of codec classes belonging to the same codec
level, a codec class having greater a number serving as a
label indicating a codec class encompasses a codec class
having smaller a number indicated with a label than that
number. Accordingly, for example, in Fig. 2, with regard to
codec classes #1 (AVC Level#C Class#1l) and #2
(AVC Levell#C Class#2) belonging to the codec level AVC C,
the codec class AVC Levell#C Class#2 encompasses the codec
class AVC Levell#C Class#l.

[0097]

In Fig. 2, codec classes AVC Levell#A Class#l and
AVC Levell#A Class#2 belong to the codec class AVC_A. The
codec class AVC Levell#A Class#2 is a combination between

the AVC video format AVC Video6, and the AVC audio format



[0098] Also, codec classes AVC Levell#B Class#1 and AVC Levell#B
Class#2 belong to the codec class AVC_B. The codec class AVC
Levell#B Class#2 is a combination between the AVC video format AVC
Video4, and the AVC audio format AVC Audio3, and the codec class AVC
Levell#B Class#l is a combination between the AVC video format AVC
Video3, and the AVC audio format AMC -Audio2. The codec class AVC
Leve' I#B Class#2 is an upper codec class, the codec class AVC
Levell#B Class#1 is a lower codec class, so with an apparatus capable of

avPracessing the,data of4he cedes, cdassAYEdevel#B Glass#2) theind the

processing of the data of the codec class AVC Levell#B Class#1 needs to
codrecensired. ;0099 &wethe# Ah€ Laded tlasses AMGnbevel i CoC|dss#ivars
AVC Levell#C Class#2 belong to the codec class AVC _C. The - 41 codec
the|dséavedas eligemeihs$5is e €6mbinatidR behfedY thé AVAC viteb™a t

ormat AVC Video2, and the AVC al{g'!;%f mat AV, iol, and the
Avéeé?élé %Pa%é A gei_ec\:/% §5 ﬁggs% iSa %%Vbema #)%—be \?vcség%r%hel i\\fé‘

uppideodgrpat AVGVideot anddhe AVCaudiafermal AVG MdiolaBg1 is a

codec class AVC Levell#C Class#2 is an upper codec class, the codec
loglassadded evel#C Class# iz a laweraggdecatiass, sewuthl ancpparatus

capable of processing the data of the codec class AVC Levell#C Class#2,
Pfﬂﬂ?éﬁﬁ%@sﬁ@%ﬁ@ﬁé@a&ﬁoﬁhe codec class AVC Levell#A Class#2,

the processing of the data of the codec class
AVC Levell#A Class#l needs to be ensured.
[0098]

Also, codec classes AVC Levell#B Class#1 and
AVC Levell#B Class#2 belong to the codec class AVC_B. The
codec class AVC Levell#B Class#2 is a combination between
the AVC video format AVC Video4, and the AVC audio format
AVC_Audio3, and the codec class AVC_Levell#B _Class#l is a
combination between the AVC video format AVC Video3, and the
AVC audio format AVC Audio2. The codec class
AVC Levell#B Class#2 is an upper codec class, the codec
class AVC Levell#B Class#l is a lower codec class, so with
an apparatus capable of processing the data of the codec
class AVC Levell#B Class#2, the processing of the data of
the codec class AVC Levell#B Class#1 needs to be ensured.
[0099]

Further, the codec classes AVC Levell#C Class#1l and

AVC Levell#C Class#2 belong to the codec class AVC_C. The



the codec class AVC Levell#C Class#1 needs to be ensured. [0100] Note
that with the present embodiment, a codec capable (including a function)
of processing the data of an upper codec class belonging to a certain
codec level is required to process (install a function capable of
processing) the data of a lower codec class belonging to the codec level
thereof, but processing subjected to this requirement may be all of the
processing of the codec, i.e., not only both of encoding and decoding but
also only decoding. In this case, with a codec capable of decoding the

codiata of andipper cedes class balanding to & certaineadea level, Weeqdiag
of the data of a [ower codec class belonging to the codec level thereof is

theerisuted: {0:01]f AsrdescAlyed dbhdee,2a cedel lelel méétisaosdatisfcarmd2
condition of a group of codec classes whose upper compatibility is

AVGsifE® lan Bt dgtnaPRmposetfe AdtheF Edriditdits whithsdré ngt 2
o cgntrag gt)etdecondltlon hergg.f [OlO%AO tls tqas%(a %Odfc Irfvela%ag the

€s |pu a t%r examfﬁe by appllca ion of @n apparatus

avdresordino/playback arpatatis)1whichiacludes.a cedegconfigured to
perform recording or playback of data.

AVC Levell#C Class#2 is an upper codec class, the codec
class AVC Levell#C Class#l is a lower codec class, so with
an apparatus capable of processing the data of the codec
class AVC Levell#C Class#2, the processing of the data of
the codec class AVC Levell#C Class#1 needs to be ensured.
[0100]

Note that with the present embodiment, a codec capable
(including a function) of processing the data of an upper
codec class belonging to a certain codec level is re@uired
to process (install a function capable of processing) the
data of a lower codec class belonging to the codec level
thereof, but processing subjected to this requirement may be
all of the processing of the codec, i.e., not only both of
encoding and decoding but also only decoding. 1In this case,
with a codec capable of decoding the data of an upper codec
class belonging to a certain codec level, decoding of the
data of a lower codec class belonging to the codec level
thereof is ensured.

[0101]

As described above, a codec level needs to satisfy a



[0103] Specifically, for example, a certain codec level can be stipulated
as a group of one or more codec classes whose upper compatibility is
ensured, which can handle a great picture size (image size), handle any
one of interlaced and progressive scan methods, and handle any entropy
encoding of CABAC (Context-based Adaptive Binary Arithmetic Code) of
complex but high encoding performange,-and simple but CAVLC
(Context-based Adaptive Variable Length Code) of encoding performance
of a certain level. Such a codec level can be stipulated as an application

coriPPged 8 display.a.highs imaggquality.HOJEigh, Deliniigp).image, for
so-called FD compatible equipment. [0104] Further, another codec level

comanthesstipitated as«n grewpl of ane ot Mare coged classes whospappet he
compatibility - 43 is ensured, which can handle a middle (not great but not

otkpialypietiireisres Hand any BnBOF iMteidcedtahd progressivedehnon

th methads, and handle any entropy encoding of CABAC and CAVLC. Such
A'¢vdlet level can be stipulated as an application arranged to display a

[O§@1pard-image-quality SD (Standard Definition) image, for so-called SD
compatible equipment. [0105] Also, yet another codec level can be
stipuladed as ato say, a codec level can be stipulated, for

example, by application of an apparatus (recording/playback
apparatus), which includes a codec, configured to perform
recording or playback of data.

[0103]

Specifically, for example, a certain codec level can be
stipulated as a group of one or more codec classes whose
upper compatibility is ensured, which can handle a great
picture size (image size), handle-any one of interlaced and
progressive scan methods, and handle any entropy encoding of
CABAC (Context-based Adaptive Binary Arithmetic Code) of
complex but high encoding performance, and simple but CAVLC
(Context-based Adaptive Variable Length Code) of encoding
performance of a certain level. Such a codec level can be
stipulated as an application arranged to display a high-
image—-quality HD (High Definition) image, for so-called HD
compatible equipment.

[0104]
Further, another codec level can be stipulated as a

group of one or more codec classes whose upper compatibility



group of one or more codec classes whose upper compatibility is
ensured, which can handle a small picture size, handle only the
progressive scan method, and handle only CAVLC. Such a codes level
can be stipulated as an application for so-called mobile equipment, which
is not allowed to employ a great display screen since portability is thought
as important. [0106] Note that a eodex level can be also stipulated by the
category of a recording/playback apparatus, i.e., an application for a
moving image apparatus (e.g., hard disc recorder) configured to perform

i s reserdingang playbask of am@vingdmagedneludingraughie,or asuaudiot
apparatus (e.g., MD (Mini Disc) (registered trademark)) configured to

smaketformi racordingiarg plagbadkeofeandicvicd). [0107F 144<Théaeddec
level shown in Fig. 2 is stipulated by an application of a

ProgEsfigislayhack pparatts: TRAFisBTSHY it Bih. 2 BSu&te08i "9 of
cag¥C s anappication [r HD.compatible efuipient, agd 199,699, a5 an
eveliﬁﬁcag1A ) ficati §% the

IsTan application for compatible equipment. Also,

ap0des devel AVe L iean applicationdgr mobile eauipmental9d08hality sD
Accordingly, the HD compatible equipment conforming to the new
(Sappdeatds Bpédifications)in Figuzneddsrtodye-called SD compatible

eguipment.
[0105]

Also, yet another codec level can be stipulated as a
group of one or more codec classes whose upper compatibility
is ensured, which can handle a small picture size, handle
only the progreésive scan method, and handle only CAVLC.
Such a codec level can be stipulated as an application for
so~called mobilé equipment, which is not allowed to employ a
great display screen since portability is thought as
important.

[0106]

Note that a codec level can be also stipulated by the
category of a recording/playback apparatus, i.e., an
application for a moving image apparatus (e.g., hard disc
recorder) configured to perform recording and playback of a
moving image including audio, or an audio apparatus (e.g.,
MD (Mini Disc) (registered trademark)) configured to perform
recording and playback of audioc (voice).

[0107]



compatible with the codec level AVC A, and the SD compatible
equipment conforming to the new apparatus specifications in Fig. 2 needs
to be compatible with the codec level AVC B. Also, the mobile equipment
conforming to the new apparatus specifications in Fig. 2 needs to be
compatible with the codec level AVC C. [0109] However, the codec
classes AVC Level#A Class#1 and- AMC tevel#A Class#2 belong to the
codec level AVC A as described above, of the HD compatible equipment
conforming to the new apparatus specifications in Fig. 2, the HD
conmpadible-aguipment reqitiwe-fof therspeacifications rcarpatide with the
codec class AVC Level#A Class#2 needs to be compatible with the codec
applass AVCL eVél#A Criss#2 iihnariba Capallesproedssing tHehddtaisf to
the codec class AVC Level#A Class#2 is required), but the HD,

Sa¥ompatibk 45 equifm&EMIRT reGuifed fof thé* specifichtiong tofiffatible £0*
rpWBARE Cofet class AYG Levelith Clags#2 needs 1o.be ;compatble with,

the codec class AVC Level#A Class#l, and does not need to be
apgampatiblenwitvthestodesglass AYE leyelphédass#2nThis,catmle codec

applied to the SD compatible equipment and mobile equipment
leyerdfoRiigltoithe anew Rpparstts spedifications ia Fig @2 {@1KI} tThe
[anézé)]rding/playback apparatus conforming to the new

Accordingly, the HD compatible equipment conforming to

the new apparatus specifications in Fig. 2 needs to be
compatible with the codec level AVC A, and the SD compatible
equipment conforming to the new apparatus specifications in
Fig. 2 needs to be compatible with the codec level AVC B.

Also, the mobile equipment conforming to the new apparatus

specifications in Fig. 2 needs to be compatible with the

codec level AVC C.
[(0109]

However, the codec classes AVC Level#A Class#l and
AVC Level#A Class#2 belong to the codec level AVC A as
described above, of the HD compatible equipment conforming
to the new apparatus specifications in Fig. 2, the HD
compatible equipment required for the specifications
compatible with the codec class AVC Level#A Class#2 needs to
be compatible with the codec class AVC Level#A Class#2
(function capable of processing the data of the codec class

AVC Level#A Class#2 is required), but the HD compatible



apparatus specifications needs to be compatible with any codec class
within (belonging to) any codec level stipulated with the new apparatus
specifications, so compatibility between the recording/playback
apparatuses compatible with the same codec class of the same codec
level can be ensured. [0111] Further, the recording/playback apparatus
compatible with any codec class withip any codec level stipulated with
the new apparatus specifications needs to be compatible with a lower
codec class of the compatible codec class belonging to the codec level

eqtherrehneeds todaclude 8 fungtian, capable of progessing thedaia obae

lower codec class), so upper compatibility is ensured wherein a
witécardingiplaghackl apparsiids CempatibleClitisa t2rtamecbelecdevel can
process the data of lower a codec level than the codec level thereof.

CofpRIZt UE 'Shekifiehify, oP #% réthrdifgAay e apphrdidsest 1, and

conforming to the new apparatus, specifications, for ex le, .the
do?éscor%ai%g%g)%e{:& }pepaggf%a&ﬁgﬁibwéal h%ﬁlg cgﬁ)gi(r:g %Iébs%ass

AvAVIGeVeRA: (Clasyt2 belggg@gctgr{h%gog%% levebAYE Arcansplay the

data of the codec class AVC Level#A Class#2 thereof, and further can
coplaytihe date gtithedewer sademcttaSs=AYGu L prel#A Class8ipiieighas the
upper compatibility. [0113] However, the recording/playback apparatus
negompafletus specifications in Fig. 2.
[0110]

The recording/playback apparatus conforming to the new
apparatus specifications needs to be compatible with any
codec class within (belonging to) any codec level stipulated
with the new apparatus specifications, so compatibility
between the recording/playback apparatuses compatible with
the same codec class of the same codec level can be ensured.
[0111]

Further, the recording/playback apparatus compatible
with any codec class within any codec level stipulated with
the new apparatus specifications needs to be compatible with
a lower codec class of the compatible codec class belonging
to the codec level thereof (needs to include a function
capable of processing the data of a lower codec class), so
upper compatibility is ensured wherein a recording/playback

apparatus compatible with a certain codec level can process

the data of lower a codec level than the codec level thereof.

[0112]



with the codec class AVC_Level#A_Class#2 belonging to the codec level
AVC-A does not need to have compatibility exceeding the compatible
codec level AVC A. That is to say, with the new apparatus specifications,
the recording/playback apparatus compatible with the codec class
AVC_Level#A Class#2 belonging to the codec level AVC A is not
required of processing the data of a cggec class belonging to the codec
level AVC B or AVC C other than the compatible codec level AVC A.
[0114] This is, for example, as described above, because in the event

that %Ceoéjffi!@éel'i??ti%@aﬁ‘?ebyréﬂ898@%%‘&%198&@55 cording/playback

apparatus, it Is not realistic to require proce fhe dafa of a codec

ctlaEss-helenging tenthencadesdpuel AVe Bdei-SP compalible equipmetnpie,
or the codec level AVC C for mobile equipment from the HD - 47

theompatiblel eggippientisanking sahe targetofithe todée fevehAYEaA codec
and also requests for such a demand are not frequent. [0115] Note that it

< lig permittedfree) idr-thé SretbrdiRGiREBAER abpardiifs [PHE Eorpafble VC_A
cfihachtlly geades ouRe L0ALS B pRucohpreTRin fuk RATLLe

ecor ayback apparatus to be compatibte with the-eode
tHdasoAY CalRVelth Gass#2an play the data of the lower codec

class AVC Level#A Class#l, i.e., has upper compatibility.
[0113)

However, the recording/playback apparatus compatible
with the codec class AVC Level#A Class#2 belonging to the
codec level AVC A does not need to have compatibility
exceeding the compatible codec level AVC A. That is to Say,
with the new apparatus specifications, the
recording/playback apparatus compatible with the codec ciass
AVC_Level#h Class#2 belonging to the codec level AVC A is
not required of processing the data of a codec class
belonging to the codec level AVC B or AVC C other than the
compatible codec level AVC A.

[0114]

This is, for example, as described above, because in
the event that a codec level is stipulated by an application
of the recording/playback apparatus, it is not realistic to
require processing of the data of a codec class belonging to
the codec level AVC B for SD compatible equipment, or the

codec level AVC C for mobile equipment from the HD



belonging to the codes level AVC A, and also compatible with the codec
class AVC Level#B Class#2 belonging to the codec level AVC B.
However, the recording/playback apparatus needs to process the data of
the lower codec class AVC Level#A Class#1 of the codec class AVC
Level#A Class#2, and the data of the lower codec class AVC Level#B
Class#l of the codec class AVC Level#B-Class#2 as well as the data of
the codec class AVC Level#A Class#2 belonging to the codec level AVC
A, and the data of the codec class AVC Level#B Class#2 belonging to the

compdea level AYE Bndt16]AGEDRdINgG $0 the-new apparalys specifieations
thus described, for example, in the event that recoding or playback of
levaia ¥t & detachables recording sitedidiors sperfortnedemithd are not
recording/playback apparatus, even if the recording medium is cyclically
Lr¢gu§BEtween - 48 recording/playback apparatuses compatible with the
codec level, the data recorded in the recording medium at a
recording/playback apparatus compatible with a lower codec class can be

of cpuse played with asreserding/ptayback apparatiisgeapatible with the
same codec class, and also can be always played at a

reeooiding/fadyhdvkdp parata s acompatibl b svithcanppperdot eciclissa

p1hra Ly O oRn g S Coe PP SPECNEAY), for example, it
is permitted for the recording/playback apparatus to be
compatible with the codec class AVC Level#A Class#2
belonging to the codec level AVC A, and also compatible with
the codec class AVC Level#B Class#2 belonging to the codec
level AVC B. However, the recording/playback apparatus
needs to process the data of the lower codec class
AVC_Level#A Class#l of the codec classvAVC_Level#AgClass#Z,
and the data of the lower codec class AVC Level#B Class#l of
the codec class AVC Level#B Class#2 as well as the data of
the codec class AVC Level#A Class#2 belonging to the codec
level AVC_A, and the data of the codec class

AVC Level#B Class#2 belonging to the codec level AVC_B.
[01l1l6]

According to the new apparatus specifications thus
described, for example, in the event that recoding or
playback of data as to a detachable recording medium is
performed with a recording/playback apparatus, even if the

recording medium is cyclically used between



upgrading of a codec class or a codec level can be handled easily. [0118]
That is to say, as described above, a codec class is a concept arranged
to classify the performance of a codec, and a codec level is a group of
one or more codec classes whose upper compatibility is ensured, so for
example, with the new apparatus specifications, in the event of stipulating
anew codec class, the codec levelsagther than the codec level to which
the codec class thereof belongs are not affected. [0119] Accordingly, for
example, as shown in Fig. 2, in the event that the three codec levels AVC

re&ﬂ%@fﬁﬂ@yﬁ\é&%ﬁ%\@%@b@lr@ypﬂmﬂﬂ@d swhen makingiae

new codec class belong to any codec level thereof, it is necessary to
codtipulbter the, upper aledlowes celatiens ofthelcodee olassess 4@dium at a
belonging to the codec level thereof again as necessary, and_also cause

reqRe fecHtdinbAYRISAC kAR attses COmpatibR Rith thé cBdéeTRel codec

Clégesregf to be cg?patlble Wlth(ihae new_cqdec class as necessa %,y%ng

accoraﬁinrlgly,ethe sti%ﬁiéﬁ%ﬁsp coﬁteenté’flo hé other codec feve S, andctﬁe
appacding/piaybackianpargiuses cempatinle withithe ethes codegdevelso can

are not affected with the new codec class. [0120] Also, for example, as
be showayis Fig.23;dnl thecewemtecording/playback apparatus
compatible with a upper codec class.
[0117]

Further, with the new apparatus specifications,
upgrading of a codec class or a codec level can be handled
easily.

[0118]

That is to say, as described above, a codec class is a
concept arranged tolclassify the performance of a codec, and
a codec level is a group of one or more codec classes whose
upper compatibility is ensured, so for example, with the new
apparatus specifications, in the event of stipulating a new
codec class, the codec levels other than the codec level to
which the codec class thereof belongs are not affected.
[0119]

Accordingly, for example, as shown in Fig. 2, in the
event that the three codec levels AVC A, AVC_B, and AVC_C
have been already stipulated, when making a new codec class
belong to any codec level thereof, it is necessary to

stipulate the upper and lower relations of the codec classes



that the three codec levels AVC A, AVC B, and AVC C have been already
stipulated, when stipulating a new codec level, and making a new codec
class belong to the new codec level thereof, the stipulations of the three
codec levels AVC A, AVC B, and AVC C, and the recording/playback
apparatuses compatible with each of the three codec levels AVC_A,
AVC_B, and AVC C are not affectediwith the new codec class and the
new codec level. [0121] As described above, only the codec level to
which the new codec class will belong is affected with the new codec

be 1285 Agddhe otheroges levals are netaffected;avhereby fereaehiry, and

codec level upper compatibility between codec classes belonging to the
al ssodealevel thereot car Bengddile virsintairmek §01223s 66 Tharistdlsay,
if codec levels are not stipulated, and upper compatibility needs to be
witdhshRst RRBFEnG AN thé SdRiet dissdes, WRBRARERMBtNYg 15 AdEEnaRY
odec class, there is a case wherein all of the.codec classes havj
ce a?r%aﬁ;g Stipufated &re affected, an cgn%%%ﬁeﬁﬁlf(,j?ty begéﬁegr%f%%%]%%? s
(c&ddamnew codecplassdnspme,cases; Onethe otherhand: with the new
apparatus specifications, codec levels each serving as a group of one or

redaoréicogép] elasseskwhppe uppeseampatigility idérswetdhavedesnher
codec levels are not affected with the'new codec class.
[0120]

Also, for example, as shown in Fig. 2, in the event
that the three codec levels AVC A, AVC B, and AVC_C have
been already stipulated, when stipulating a new codec level,
and making a new codec class belong to the new codec level
thereof, the stipulations of the three codec levels AVC A,
AVC*B, and AVC C, and the recording/playback apparatuses
compatible with each of the three codec levels AVC_A, AVC_B,

and AVC _C are not affected with the new codec class and the

new codec level.

[0121]

As described above, only the codec level to which the
new codec class will belong is affected with the new codec
class, and the other codec levels are not affected, whereby
for each codec level upper compatibility between codec

classes belonging to the codec level thereof can be readily

maintained.

[0122]



stipulated, so when attempting to add a new codec class, only the range
of the codec level to which the new codec class thereof belongs is
affected, whereby the new codec class can be readily added. [0123] With
regard to the deletion and modification of a codec class as well, the
codec levels other than the codec level to which the codec class thereof
belongs are not affected, and furthers with the addition and deletion of a
codec level as well, the other codec levels are not affected. Accordingly,
with the new apparatus specifications, upgrading of a codec class or a

Cw@%ﬁ’e{ga‘éc?es%%r‘,d?% ecaésé'l(%-c[o %i]\e/ Pagelevels a%@%%ﬁ%%ted, and

classes have been thus described wit as an examp t with the

upPew anhasattis 15l speaifications, Wwith regart-todhe &RSICONG11 of the
methods other than AVC as well, codec levels and codec classes can be

costigulateas f3125] wiign 3 showseExaniplés obdotiet leeels @pdecodetass,
classes regarding MPEG4 as a coding method other than AVC. [0126] In

Ehefe 3L v of MRE A'BR M4 Bdre Stipuldted 48 ¢adet HRISIESTI tHiydcPeen
a1982%%§9%@@9f8%@%°8@%3§¥§£¥@é ', and consequently, it
becomes difficult to add a new codec class in some cases.
On the other hand, with the new apparatus specifications,
codec levels each serving as a group of one or more codec
classes whose upper compatibility is ensured have been
stipulated, so when attempting to add a new codec class,
only the range of the codec level to which the new codec
class thereof belongs is affected, whereby the new codec
class can be readily added.

[0123]

With regard to the deletion and modification of a codec
class as well, the codec levels other than the codec level
to which the codec class thereof belongs are not affected,
and further, with the addition and deletion of a codec level
as well, the other codec levels are not affected.
Accordingly, with the new apparatus specifications,
upgrading of a codec class or a codec level can be handled
easily.

[0124]

Codec levels and codec classes have been thus described

with AVC as an example, but with the new apparatus



and three codec classes belong to the codec level M4_B. [0127] Note
that in Fig. 3, as with Fig. 2, the codec classes belonging to any one of
the codec levels M4_A and M4 _B are indicated with labels such as #1,
#2, and #3 for the sake of convenience, but a codec class belonging to a
different codec level is a different codec class regardless of such a label.
[0128] Also, in Fig. 3, description-of gicombination between a video
format and an audio format (description equivalent to the AVC video
format and the AVC audio format in Fig. 2) serving as a codec class is

spoMmiteds 0129k In g3, %@%%59@6% slasses Malavelify Glassil (eadec
class #1 belonging to codec level M4_A) and - 52 M4 Level#A Class#2
oti{eadatelasa ¥ etongiig to codeclevelv dlbArbelongde the tedeckevebn
M4 A. The codec class M9 Level#A Class#2 is an upper codec class, the
be cpHeB ksS4 Level#A Class#1 is a lower codec class, so with an

[Ogﬁgjratus capable of processing the data of the codec class M4 Level#A
ass#2, the processing of the data of the codec class M4 Level#A

Clags# negdsrig.be ensured J013¢] Al the eedecclassesMddeveltBses
Class#1 (codec class

regarding MPEG4 as a coding method other than AVC.

[0126]

In Fig. 3, two of M4 A and M4 B are stipulated as codec
levels. Two codec classes belong to the codec level M4 A,
and three codec classes belong to the codec level M4_B.
[0127]

Note that in Fig. 3, as with Fig. 2, the codec classes
belonging to any one of the codec levels M4 A and M4 B are
indicated with labels such as #1, #2, and #3 for the sake of

convenience, but a codec class belonging to a different

codec level is a different codec class regardless of such a

label.

[0128]

Also, in Fig. 3, description of a combination between a
video format and an audio format (description equivalent to
the AVC video format and the AVC audio format in Fig. 2)
serving as a codec class is omitted.

[0129]
In Fig. 3, the codec classes M4~Level#AmClass#1 (codec

class #1 belonging to codec level M4 A) and



#1 belonging to codec level M4 B), M4 Level#B Class#2 (codec class #2
belonging to codec level M4-B), and M4 Level#B Class#3 (codec class #3
belonging to codec level M4 B) belong to the codec level M4 B. [0131]
The codec class M4 Level#B Class#3 is the upper codec class of the
codec class M4 Level#B Class#2, and the codec class M4 Level#B
Class#2 is the upper codec class of the codec class M4 Level#B Class#.
Accordingly, with an apparatus capable of processing the data of the
codec class M4 Level#B Class#2, the processing of the data of the codec

M4 Class M4 hevel#B Glass#l needs (g be e@§ur£§>glé\l§s>i%th@ ApRALAYS o 1

Tapable of processing the data of the codec class M4 Level#B Class#3,

M4 the ptosessigg ©f thendatacefdbe vodec clasaM4 Imvel#B Glass#Paasd
further the processing of the data of the codec class M4 Level#B Class#1

M4 nged 3 hé - GRasaristiréd. [OR32PRRte fdas thelalssve-entisregc class

cases, codec levels, and codec classes have been stipulated separately
4 G P K i VSR WP areaifErbin: EBtiy metiode,

ool YA S e e AR DL SR o
M4plusaliey ehcoding sethodsd0p83kessing of the data of the codec
class M4 Level#A Class#l needs to be ensured.

[0130]

Also, the codec classes M4 Level#B Class#l (codec class
#1 belonging to codec level M4 B), M4 Level#B Class#2 (codec
class #2 belonging to codec level M4 B), and
M4 Level#B Class#3 (codec class #3 belonging to codec level
M4 B) belong to the codec level M4 B.

[0131]

The codec class M4 Level#B Class#3 is the upper codec
class of the codec class M4 Level#B Class#2, and the codec
class M4 Level#B Class#2 is the upper codec class of the
codec class M4 Level#B Class#l. Accordingly, with an
apparatus capable of processing the data of the codec class
M4 Level#B Class#2, the processing of the data of the codec
class M4 Level#B Class#l needs to be ensured. Also, with an
apparatus capable of processing the data of the codec class
M4 Level#B Class#3, the processing of the data of the codec
class M4 Level#B Class#2, and further the processing of the

data of the codec class M4 Level#B Class#l need to be



That is to say, for example, in the event that five codec levels #A, #B, #C,
#D, and #E have been stipulated, the codec level #A may be the codec
level AVCA in Fig. 2, the codec level #B may be the codec level AVC_B
in Fig. 2, the codec level #C may be the codec level AVC_C in Fig. 2, the
codec level #D may be the codec level M4_A in Fig. 3, and the codec
level #E may be the codec level M4_Bn Fig. 3. [0134] Also, in the
above-mentioned cases, an arrangement has been made wherein first
codec classes are stipulated, and a group of codec classes whose upper
n S0 gtibility is ensured (upper compatibility is made ensured) is taken as
a codec level, but inversely, an arrangement may be made wherein first
roagodec level is stipulated, and codec classes whose upper compatibility
is made ensured are stipulated as to the codec level thereof. - 54 - [0135]
Thatiistte salyaforiexamae aindrig-21¢thé todec levab #9/C #oidestiplkated: s
so as to be compatible with the ;high profile of AVC, the codec level _
anglveoBeis stibaRted shAE0PEE RorpaiNRAaFthRemarAitie JERgEding

cau IS IS R SRR S0 e o DR Conpatile WIS,

Séiihe broia 6t
aseline profile o er, codec classes whose upper

putomBaiibility is made.gpswed are stipuated within pacrangs of dhethigh pe
profile, main profile, and baseline

stipulated separately for each coding method, which can be

stipulated regarding a plurality of coding methods.

[0133]

That is to say, for example, in the event that five
codec levels #A, #B, #C, #D, and #E have been stipulated,
the codec level #A may be the codec level AVC A in Fig. 2,
the codec level #B may be the codec level AVC B in Fig. 2,
the codec level #C may be the codec level AVC C in Fig. 2,
the codec level #D may be the codec level M4 A in Fig. 3,
and the codec level #E may be the codec level M4 B in Fig. 3.
[0134]

Also, in the above-mentioned cases, an arrangement has
been made wherein first codec classes are stipulated, and a
group of codec classes whose upper compatibility is ensured
(upper compatibility is made ensured) 1is taken as a codec
level, but inversely, an arrangement may be made wherein

first a codec level is stipulated, and codec classes whose

upper compatibility is made ensured are stipulated as to the

codec level thereof.



profile. Codes classes whose upper compatibility is made ensured within
the range of the high profile of AVC can belong to the codec level AVC A,
codec classes whose upper compatibility is made ensured within the
range of the main profile of AVC can belong to the codes level AVC_B,
and codec classes whose upper compatibility is made ensured within the
range of the baseline profile of AVC can helong to the codec level AVC C.
[0136] Next, Fig. 4 illustrates a configuration example of a video camera
serving as a recording/playback apparatus conforming to the new
[O§g|g:jlratus ;pecifications. [0137] In Fig. 4, a video camera comprises a
camera unit 1, a camera DSP (Digital. Signal Processor) unit 2, SDRAM

(Synehyeneus Bynamjc RasdoaAggess Memory)ga medidme 2pdec level
interface 4, a control unit 5, an operating unit 6, an LCD (Liquid Crystal

AVDigpldy) contlién?can ECD:S; drel e exdavmalibbdriaceidhAIShawit tHe
video camera, for example, a recording medium 10 is detachable, such

Prod &l tethoRy Grd ERfHIGHAG SerfidshdtSrrRermdrny GhRopiREFd SO as to
be:gc(‘;%%%ﬁ%i“gﬁ%hﬁs r% Eq)a%?hg)%]qk&(:[)lcgga&\w,sag _dDﬁQ’ codec
(Compact Disc) , and the "like, a magnetic disk, a
1eagngtietape, angksofonthc 438b as to be compatible with the
baseline profile of AVC, and further, codec classes whose
upper compatibility is made ensured are stipulated within
each range of the high profile, main profile, and baseline
profile. Codec classes whose upper compatibility is made
ensured within the range of the high profile of AVC can
beloﬁg to the codec level AVC A, codec classes whose upper
compatibility is made ensured within the range of the main
profile of AVC can belong to the codec level AVC B, and
codec classes whose upper compatibility is made ensured
within the range of the baseline profile of AVC can belong

to the codec level AVC C.

[0136]

Next, Fig. 4 illustrates a configuration example of a
video camera serving as a recording/playback apparatus
conforming to the new apparatus specifications.

[0137]

In Fig. 4, a video camera comprises a camera unit 1, a

camera DSP (Digital Signal Processor) unit 2, SDRAM

(Synchronous Dynamic Random Access Memory), a medium



The camera unit 1 comprises an optical block 11, a CCD (Charge
Coupled Device) 12, a pre-processing circuit 13, a driver (optical block
driver) 14, a driver (CCD driver) 15, and a timing generating circuit 16.
[0139] The optical block 11 includes a lens, a focus mechanism, a
shutter mechanism, an aperture diaphragm mechanism, and so forth, and
condenses 'light emitted from a subjegt op the CCD 12 serving as the
subsequent stage. The CCD 12 receives light from the optical block 11,
and subjects this to photoelectric conversion, thereby obtaining an image

1inSl9Pal, < SerV'”g sicio\s %St{ f[gr%a' ”%ﬁ” WPGIRRIO e 6, an 1cD

pre- process ing “circuit 1 e pre- p cessing circuit 13 subjects
(Lthauinoage-signah fromsthesGCD-12 ta- DS (CorrelatediRoulle Sanapling)

- 56 processing to eliminate noise, and subjects this to AGC (Automatic
exGam &bnimnt)proeessirty, théreby confrollinghgainiBethertsera, for
pre-processing circuit 13 subjects the image signal from the CCD 12 to
exmiﬁnaﬁ)g%@.@ﬁw%dﬁ%% T&hd-supiities vitol fata Seiing 3s
medl(%;thaI %?Cngl obta% ed as asrgrsntilt (t)r}le eof to the camera DSP n%l
4¥L] e driver 2 in r%sponse to the controIInFrom the contr Unit

reSUpRliesA devingsignakgonfigwreddedable DVD (Digital Versatile
Disk), recordable CD (Compact Disc), and the like, a
magnetic disk, a magnetic tape, and so forth.

[0138]

The camera unit 1 comprises an optical block 11, a CCD
(Charge Coupled Device) 12, a pre-processing circuit 13, a
driver (optical block driver) 14, a driver (CCD driver) 15,
and a timing generating circuit 16.
[0139]

The optical block 11 includes a lens, a focus mechanism,

a shutter mechanism, an aperture diaphragm mechanism, and so
forth, and condenses light emitted from a subject on the CCD
12 serving as the subseguent stage. The CCD 12 receives
light from the optical block 11, and subjects this to
photoelectric conversion, thereby obtaining an image signal
serving as an electric signal, and supplying this to the
pre-processing circuit 13.
[0140]

The pre-processing circuit 13 subjects the image signal

from the CCD 12 to CDS (Correlated Double Sampling)



drive the optical block 11 to the optical block 11. Here, the optical block
11, in response to the driving signal from the driver 14, controls the focus
mechanism, shutter mechanism, and aperture diaphragm mechanism.
[0142] The driver 15, in accordance with a timing signal from the timing
generating circuit 15, supplies a driving signal configured to drive the
CCD 12 to the CCD 12. The timing. geperating circuit 16, in response to
the control from the control unit 5, generates a timing signal representing
predetermined timing, and supplies this to the CCD 12 and the driver 1.5.

préi® ’st;E‘E%C(%% 1%1‘%9{5\’5@@[’3/&9&% i,Vi”aqnéigé‘x%f{%‘ttﬁetqﬂ%’gr&é' AGC

performs photoelectric conversion i accordance with the timing signal

(afresnieitiming i geneyting circgit d6=ard suppliesanimagesigpal 1ing
obtained as a result thereof to the pre-processing circuit 13. - 57 - [0143]

gaThe cafheralRSP unit? commprsesas automechanisit dohtrobionigisathe
codec 22, and an SDRAM controller 23. [0144] The automechanism

imggitr A2 d&ritatdia CoRtroF sighafddhfiblifed RPcdiftrdi 91 +al)

Coagftggnechgnisgn guch as AF (Auto ,Facus), AE (Auto, Ex oassu-re) AWB
Auto%ﬁlté Bz:ﬁla\nc%}l,pffnd1 seo foﬁtﬁ1 %se(% %n video é[at suppﬁeg ]ﬁ%m

s16he Prespracessings sireuit 13 9i)dhe camers uRlb 1eameased value Qinit 2.

[0141]

The driver 14, in response to the control from the
control unit 5, supplies a driving signal configured to
drive the optical block 11 to the optical block 11. Here,
the optical block 11, in response to the driving signal from
the driver 14, controls the focus mechanism, shutter
mechanism, and aperture diaphragm mechanism.

[0142]

The driver 15, in accordance with a timing signal from
the timing generating circuit 15, supplies a driving signal
configured to drive the CCD 12 to the CCD 12. The timing
generating circuit 16, in response to the control from the
control unit 5, generates a timing signal representing
predetermined timing, and supplies this to the CCD 12 and
the driver 15. Here, the CCD 12 is driven by the driving
signal from the driver 15, performs photoelectric conversion
in accordance with the timing signal from the timing

generating circuit 16, and supplies an image signal obtained

as a result thereof to the pre-processing circuit 13.



brightness of a subject supplied from an unshown actinometer, and so
forth, and supplies this to the control unit 5. Here, the control unit 54
controls the driver 14 based on the control signal from the automechanism
control unit 21. [0145] The codec 22 encodes or decodes data in
accordance with the codec class of the codec level with which the video
camera in Fig. 4 is compatible. That ig 40 say, the codec 22 encodes
video data supplied from the camera unit 1, and video data supplied from
the control unit 5, and supplies coded data obtained as a result thereof to
[Oihggontrol unit 5. Also, the codec 22 decodes coded data supplied from
the control unit 5, and supplies vide data obtained as a result thereof to
the capireldmit-S. [04A61inthe videesphnesen Gg. 4 dicludes.amn usshown
- 58 microphone, and speakers, and audio data obtained from the
copigrophone is dfanged wibe sdpplictintd the caRRAY DSP bk 12.cthel 3 -
codec 22 of the camera DSP unit 2 is configured to encode the video
[Oaét%]supplied from the camera unit 1, and also encodes the audio data

supglied ‘Z%?oﬁﬂ@éﬁ!&ﬁ% ”c‘?oni@r’oelnc%ﬁ’rq?@”z'l‘o 0gdMage WIth audip. o 1

Also, the codec 22 is configured to perform decoding of the coded data of
s18nAoVisgrimage with aydies and the wideoflatthand audiodatasebtainedauto

with the decoding thereof is supplied to the

Focus), AE (Auto Exposure), AWB (Auto White Balance), and so
forth based on video data supplied from (the pre-processing
circuit 13 of) the camera unit 1, a measured value of
brightness of a subject supplied from an unshown actinometer,
and so forth, and supplies this to the control unit 5. Here,
the control unit 54 controls the driver 14 based on the
control signal from the automechanism control unit 21.
[0145] |

The codec 22 encodes or decodes data in accordance with
the codec class of the codec level with which the video
camera in Fig. 4 is compatible. That is to say, the codec
22 encodes video data supplied from the camera unit 1, and
video data supplied from the control unit 5, and supplies
coded data obtained as a result thereof to the control unit
5. Also, the codec 22 decodes coded data supplied from the
control unit 5, and supplies vide data obtained as a result
thereof to the control unit 5.

[014¢6]

The video camera in Fig. 4 includes an unshown



control unit 5. The control unit 5 displays the video data from the codec
22, for example, on the LCD 8, and also outputs the audio data from the
codec 22 from the unshown speakers. [0147] Note that the flow of
processing performed as to audio data is basically the same as the flow
of processing performed as to video data, and hereafter, in order to avoid
that explanation becomes complicategy description will be made only
regarding video data, and description will be omitted regarding audio
data. [0148] The SDRAM controller 23 controls reading/writing of data as

mlé })E%gRBA 3d [g%%%]k-le_tg% S%Ma%at%e%g‘%@ 'B@&QQW@@C§MW The

the control” oft e SDRAM controller 23. That is to say, the video data

mi SuBplirthonsthecameradinittl kxthegamerdDER uitite?, cane the codedinit
data supplied from the control unit 5 to the camera DSP unit 2 are

2. arrBinged tolbe stérenifintthe SORENES BeMperdrily, 2hé toded BicrHepaes to
the video data stored in the SDRAM 3, and also decodes the coded data

engRied e 'SISRANRS A0 TEBP Noté thik tHe bideo e inBig: 4s °°¢

1%8”%@@5&% the audio data supplied from the microphone,

i.e., encode an moving image with audio. Also, the codec 22
is configured to perform decoding of the coded data of a
moving image with audio, and the video data and audio data
obtained with the decoding thereof is supplied to the
control unit 5. The control unit 5 displays the video data
from the codec 22, for example, on the LCD 8, and also

outputs the audio data from the codec 22 from the unshown

speakers.
[0147]

Note that the flow of processing performed as to audio
data is basically the same as the flow of processing
performed as to video data, and hereafter, in order to avoid
that explanation becomes complicated, description will be
made only regarding video data, and description will be
omitted regarding audio data.

[0148]

The SDRAM controller 23 controls reading/writing of

data as to the SDRAM 3.

[0149]

The SDRAM 3 stores data in accordance with the control



the new apparatus specifications, i.e., is compatible with a certain codec
class of a certain codec level of the new apparatus specifications, and the
codec 22 performs encoding and decoding of the codec class of the
compatible codec level. Here, in the event that the video camera in Fig. 4
is compatible with the codec class AVC Level#A Class#2 of the codec

level AVC A in Fig. 2, the codec 22 pgforms encoding and decoding of
the codec class AVC Level#A Class#2 thereof, and hereafter, as

appropriate, this encoding or decoding is referred to as AVC Level#A

#2 encod v I#A Class#2 decading, i
of [QO(%S%i] OGP ig%:%&&l%keﬁ%. Class %Qe%%w'rgm r%’es gx%"’\?%eo data

he medium interface 4 performs reading f data as to the
sufgoordingsegiuph 20 mewted onthe vides eateergdielig. A4 unit 2,
accordance with the control of the control unit S. [0152] - 60 The control
andnites comictocemputencpifiguied hyma CRU¢CehtrallProcessing tynit)he
51, RAM (Random Access Memory) 52, flash ROM (Read Only Memor
caB8rand 3 fclddkGircuits bRinEGHctél Fa £47steM bus 58 aPRAM 3

cofligderch witolihesidep camerain ig. 4 (01831 A s 9 gk 4

xecutes a program stored in the flash there

+ hEORFAARG the presprocessing WAt 13, ariver d4etiming-genaratiag cireuit e
16, which make
SDRAM 3.

[0150]

Note that the video camera in Fig. 4 is conforming to
the new apparatus specifications, i.e., is compatible with a
certain codec class of a certain codec level of the new
apparatus.specifications, and the codec 22 performs encoding
and decoding of the codec class of the compatible codec
level. Hére, in the event that the video camera in Fig. 4
is compatible with the codec class AVC Level#A Class#2 of
the codec level AVC A in Fig. 2, the codec 22 performs
encoding and decoding of the codec class AVC Level#A Class#2
thereof, and hereafter, as appropriate, this encoding or
decoding is referred to as AVC Level#A Class#2 encoding or
AVC Level#A Class#2 decoding, respectively.
[0151]

The medium interface 4 performs reading/writing of data
as to the recording medium 10 mounted on the video camera in

Fig. 4 in accordance with the control of the control unit 5.

[0152]



up the camera unit 1, camera DSP unit 2, medium interface 4, LCD
controller 7, and external interface 9. Further, the CPU 51 controls the
medium interface 4 to read out coded data from the recording medium,
and supply this to the codec 22 of the camera DSP unit 2 to decode this.
Also, the CPU 51 controls the medium interface 4 to record the coded
data supplied from the codec 22 in therecording medium 10. Also, the
CPU 15 receives the supply of the video data decoded by the codec 22,
supplies this to the LCD controller 7 to display on the LCD B. Additionally,
the %PU 51 I[])erfoims V.acriOéJS.t pes of. processing in response to the

h
operarf%ncocf ﬁwléoopet%gﬁng unit 6. fof54]7 THERRM 52 témporatiy Stor&y @

cpatacand so forh. necessary, fenthe,operationgof the Lbh SA-Ehe daglnory)
ROM 53 stores a program executed by the CPU 51, and the data - 61

52nedessaty obeirrcheld@ven iMbreqrower®f thavidea cameta tsitumed: 54
off. The clock circuit 54 counts point-in- time in sync with a predetermined

bedlpek, haeby Vit theinfdaiatvncoithe cafrncoatmpdapehhenit

fw%g, the currentxﬁoint-in-time to the CPU 51. The CPU 51 recognizes a
“*sh ?inﬁja%?é) whe es%%oﬁﬂg %ﬁ/gthe ideo camera was performed, and so
[Ofﬁ_)gtglbased on the information from the clock circuit 54. [0155]

That is to say, the CPU 51 executes a program stored in
the flash ROM 53, thereby controlling the pre-processing
unit 13, driver 14, timing generating circuit 16, which make
up the camera unit 1, camera DSP unit 2, medium interface 4,
LCD controller 7, and external interface 9. Further, the
CPU 51 controls the medium interface 4 to read out coded
data from the recording medium, and supply this to the codec
22 of the camera DSP unit 2 to decode this. Also, the CPU
51 controls the medium interface 4 to record the coded data
supplied from the codec 22 in the recording medium 10. Also,
the CPU 15 receives the supply of the video data decoded by
the codec 22, supplies this to the LCD controller 7 to
display on the LCD 8. Additionally, the CPU 51 performs
various types of processing in response to the operation of
the operating unit 6.

[0154]

The RAM 52 temporarily stores data and so forth

necessary for the operations of the CPU 51. The flash ROM

53 stores a program executed by the CPU 51, and the data



The operating unit 6 is operated by a user, and supplies an operating
signal corresponding to an operation of the user to (the CPU 51 of) the
control unit S. Note that the button and so forth of a part of the operating
unit 6 can be displayed on the LCD 8. An operation as to the button
displayed on the LCD 8 can be detected, for example, by a transparent
tablet being provided on the surface ¢fthe LCD 8. [01561 The LCD
controller 7 drives the LCD 8 in accordance with the video data supplied
from the control unit 5. The LCD 8 is driven by the LCD controller 7, and

ne%ié’g's""é’ﬁ an. image coregponding Lo the driving Ehc%%%f- L5/ ThE e

externa ¥nter ace 9is an interface configured to " perform communication

cafdemally. The exterpakinterface 2162 1is €onpected 1a aggisenralpoint-in-
computer, or an external apparatus such as another recording/playback

t iaparatusy sonformiing toothedwsve apparatuscdpeciicatibrs,ablyerebyp theling
video camera in Fig. 4 can receive the supgly of video data (coded data)

thgornthe Eidrhalasfarafifs RBrERIS rétord RRANIRY rédording week, the
oSBT 10,530 Sopl e e (o co0ed 4 0TS L o1z
a shooting date when shooting by the video camera was
performed, and so forth based on the information from the
clock circuit 54.

[0155]

The operating unit 6 is operated by a user, and
supplies an operating signal corresponding to an operation
of the user to (the CPU 51 of) the control unit 5. Note
that the button and so forth of a part of the operating unit
6 can be displayed on the LCD 8. An operation as to the
button displayed on the LCD 8 can be detected, for example,
by a transparent tablet being provided on the surface of the
LCD 8.

[0156]

The LCD controller 7 drives the LCD 8 in accordance
with the video data supplied from the control unit 5. The
LCD 8 is driven by the LCD controller 7, and displays an
image corresponding to the driving thereof.

[0157]
The external interface 9 is an interface configured to

perform communication externally. The external interface 9



Also, the external interface 9 can be connected to, for example, a network
such as the Internet or the like, whereby the video camera in Fig. 4 can
transmit the video data (coded data) stored in the recording medium 10,
or can receive video data from the Internet to record this in the recording
medium 10. Further, the video camera in Fig. 4 can download a program
executed by the CPU 51 from the ntggnet via the external interface 9 co
install this in the flash ROM 53. [0159] Note that the external interface 9
may be a cable interface such as IEEE (Institute of Electrical and

1 s Blegironics kngineers) 1394, USE (Upiversal Sgral Bus), cable AN

(Local Area Network), and so forth, or may be a wireless interface such

appsitalessLAN. §3160] o 63 in thewyvent thptdilnainiods pedpraed with
the video camera thus configured, the camera unit 1 receives light
corkiernalyermitteéchffomex salsjeetr ahd suppkesithecaddoiata whereby the
corresponding to the light thereof to the camera DSP unit 2. The ¢camera

VI BEP Gl 2" Subidets 1k videG Hatd G Tive ERMeRYBMEY 18 hedesSdty @22
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5 supplies the video data from the cam DSP unit 2 to the LCD

theantiellerstordisplay thig andhe s 8, or can supply the video
data (coded data) recorded in the recording medium 10 to the
external apparatus.

[0158]

Also, the external interface 9 can be connected to, for
example, a network such as the Internet or the like, whereby
the video camera in Fig. 4 can transmit the video data
(coded data) stored in the recording medium 10, or can
receive video data from the Internet to record this.in the
recording medium 10. Further, the video camera in Fig. 4
can download a program executed by the CPU 51 from the
Internet via the external interface 9 to install this in the
flash ROM 53.

[0159]

Note that the external interface 9 may be a cable
interface such as IEEE (Institute of Electrical and
Electronics Engineers) 1394, USB (Universal Serial Bus),
cable LAN (Local Area Network), and so forth, or may be a

wireless interface such as wireless LAN.

[0160]



[0161] Also, in the event that the user has operated the operating unit 6
to instruct recording, the control unit 5 controls the camera DSP unit 2.
Thus, the camera DSP unit 2 subjects the video data from the camera
unit 1 to necessary signal processing, following which encodes the video
data thereof at the codec 22, and supplied coded data obtained as a
result thereof to the control unit 5. Thescantrol unit 5 supplies the coded
data from (the codec 22 of) the camera DSP unit 2 to the medium
interface 4 to record this in the recording medium 10 as a file. [0162] On

the giherhand, J he guent ihalihg video date.egoided, e dreording. o
medium 10 is played at the video camera,the control unit 5 controls the
camediumrntertace otheseby raading puithe coded data recpided as gitle
from - 64 the recording medium 10, and supplying this to the codec 22 of
extle-pamera BSR orid 2f The cadec22aietodes thescgded: ¢katd frenwthes o

control unit 5, and supplies video data obtained as a result thereof to the

daBnfFOIRFEE OTRE KOntdl GRiE 5 stpphed ifrGiddo bt REMIABTHAEST
onff 3 e 0 STl P S LR UG e von
thinte goded data.«and issecrdedddry signal processing, and
supplies this to the control unit 5. The control unit 5
supplies the video data from the camera DSP unit 2 to the
LCD controller 7 to display this on the LCD 8.
[0161] |

Also, in the event that the user has operated the
operating unit 6 to instruct recbrding, the control unit 5
controls the camera DSP unit 2. Thus, the camera DSP unit 2
subjects the video data from the camera unit 1 to necessary
signal processing, following which encodes the video data
thereof at the codec 22, and supplied coded data obtained as
a result thereof to the control unit 5. The control unit 5
supplies the coded data from (the codec 22 of) the camera
DSP unit 2 to the medium interface 4 to record this in the
recording medium 10 as a file.
[0162]

On the other hand, in the event that the video data
recorded in the recording medium 10 is played at the video
camera, the control unit 5 controls the medium interface 4,

thereby reading out the coded data recorded as a file from



the recording medium 10 as a file. Also, the coded data recorded in the
recording medium 10 as a file is read out, and is decoded into video data
(played). [01641 Incidentally, the recording medium 10 is detachable, so
for example, there is a case wherein the recording medium 10 is mounted
on a recording/playback apparatus (another recording/playback
apparatus) other than the video camera in Fig. 4, and a file such as a
moving image and so forth is recorded in the recording/playback
apparatus thereof. Thus, in the event that the recording medium 10 in

thé’\”ligiééleﬁ%n‘%aﬁxé%%ﬁeq@t, anethergaordingplayback apparatus.isiec 22

mounted on the video camera in Fig. 4, and thefile recorded in the
of reperdingnmesdiurs 1O0dheredt is prayed dbise necessaey-totdhe videocoded
camera in Fig. 4 to determine whether or not the file recorded in the
datacdramy fediupenbrEs Lgdri-be played. foIes] 1A DraeeJacififate

' dtaod ' heth t the fjl ded i
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recorded in the recording medium 10 is stipulated. [0166] Description will
théernmade segardingea fite managemealy this on the LCD 8.

[0163]

As described above, with the video camera in Fig. 4,
video data is encoded into coded data, and is recorded in
the recording‘medium 10 as a file. Also, the coded data
recorded in the recording medium 10 as a file is read out,
and 1is decoded into video data (played).

[0164]

Incidentélly, the recording medium 10 is detachable, so
for example, there is a case wherein the recording medium 10
is mounted on a recording/playback apparatus (another
recording/playback apparatus) other than the video camera in
Fig. 4, and a file such as a moving image and so forth is
recorded in the recording/playback apparatus thereof. Thus,
in the event that the recording medium 10 in which a file
was recorded at another recording/playback apparatus is
mounted on the video camera in Fig. 4, and the file recorded
in the recording medium 10 thereof is played, it 1is
necessary for the video camera in Fig. 4 to determine

whether or not the file recorded in the recording medium 10



method stipulated with the new apparatus specifications with reference to
Fig. S. [0167] Fig. 5 illustrates a directory (file) configuration example of
the recording medium 10 configured in accordance with the file
management method stipulated with the new apparatus specifications.
[0168] In Fig. 5, a directory whose directory name is MOVIE (hereafter,
referred to as MOVIE directory), and@sdirectory whose directory name is
DCIM (hereafter, referred to as DCIM directory) are created immediately
under the ROOT directory (hereatfter, referred to as ROOT directory) of

cadhg Lecordingymedium 10. [0169] Now, the DCIM directory is referred to
as a DCF g)esign - 66 rule for Camera File system) image ROOT
[0 D@eTtory, and the DCIM of the directory name thereof is the abbreviation
of Digital Camera IMages. Still image files and so forth are recorded
under tifs BBIMEdirdcaer,] {01708 MBviIRG SMane fifdsraredeeofdedisiorrmine
the MOVIE directary. HQwever, the irectog/ v%gose director%/ name
S

WhebBate R tHe cotihy rhetfod st coddatat &d TiFEMovINg iftiage e 1
caﬁs9@33¥£?¥B?d@¥%xuﬁﬂgrHﬁwwgéﬂﬁratus specifications, a

management method arranged to manage the files recorded in
the recording medium 10 is stipulated.
[0166]

Description will be made regarding a file management
method stipulated with the new apparatus specifications with
reference to Fig. 5.

[0167]

Fig. 5 illustrates a directory (file) configuration
example of the recording medium 10 configured in accordance
with the file management method stipulated with the new
apparatus specifications.

[0168]

In Fig. 5, a directory whose directory name is MOVIE
(hereafter, referred to as MOVIE directory), and a directory
whose directory name is DCIM (hereafter, referred to as DCIM
directory) are created immediately under the ROOT directory

(hereafter, referred to as ROOT directory) of the recording

medium 10.
[0169]

Now, the DCIM directory is referred to as a DCF (Design



directory. In Fig. 5, a directory whose directory name is 100AVCO01
(hereatfter, referred to as 10CAVCOL1 directory), and a directory whose
directory name is 100M4POI (hereafter, referred to as 100M4P01
directory) are created immediately under the MOVIE directory. [0171]
"AVC" of "100AVCO01" which is the directory name of the 100AVCO01
directory represents AVC encoding. kxthe 100AVCO01 directory a file
storing coded data subjected to AVC encoding which is the coding
method represented with "100AVCO01" serving as the directory name

rutBereot istgrordeds (placed)s {Q142] AR iCIPMARRL wwhigh isHie the
directory name of the 100M4PO01 directory represents MPEG4 encoding.

DC1n ther OOMAB 0T elirectoyy adite stdringecoilietsdaté subjebtesitoattion of
MPEG4 encoding which is the coding method represented with

DigigeM4Pareservintpas the difddtdry HaME thdrédfis regsrdea. JorH) are

Now, fqor example, in the nt that recording of a file as to the recording
t ecr“r?erdiﬁl% 10 %egger ohr%;bdc \% éﬁfﬁg Cf%rorﬁéft'conforming to

[01$@4IEC14496-partl2, 14, 15, a file name whose suffix is the same (MP4)
needs to be employed as to not only a file of coded data AVC-encoded
(heresfteng rafered ta a5V G fite as appropdiate)deut alse aMiley oF

directory. However, the directory whose directory name
represents the coding method of coded data stored in a
moving image file is created immediately under the MOVIE
directory. In Fig. 5, a directory whose directory name is
100AVCOl (hereafter, referred to as 100AVCOl directory), and
a directory whose directory name is 100M4P01 (hereafter,
referred to as 100M4P01 directory) are created immediately
under the MOVIE directory.

[0171]

"AVC" of "100AVCOl1l"™ which is the directory name of the
100AVCO1 directory represents AVC encoding. In the 100AVCOl
directory a file storing coded data subjected to AVC
encoding which is the coding method represented with
"100AVCO1l" serving as the directory name thereof is recorded
(placed) .

[0172]

"M4P" of "100M4PO1l" which is the directory name of the

100M4P01 directory represents MPEG4 encoding. In the

100M4P01 directory a file storing coded data subjected to



coded data MPEG4-encoded (hereatfter, referred to as MPEG4 file as
appropriate). In this case, it is difficult to determine whether the file is an
AVC file or MPEG4 file only by referencing a file name. [0174]
Consequently, with the present embodiment, a directory whose directory
name represents the coding method of coded data to be stored in a
moving image file is created immediately under the MOVIE directory, and
in the directory thereof a file of coded data encoded with the coding
method represented with the directory name thereof is recorded. [0175]

vpERAtds t,san Jorexamples as klesedrthgbes: itbther d4p0AYEDIed with
directory whose directory name represents AVC encoding an AVC file

"1 (givirmy tddeck datarnyV Esericoded is eetordgd nAIBe, ihltlke 200MyPOIecorded.
directory whose directory - 68 name represents MPEG4 encoding an

[0MPEGA4 file storing coded data MPEG4-encoded is recorded. [0176] In

th| case, even if a file Whose f|I e,53m
notheér flle Cthe"Codii rﬁ)g fethod }{1 r%%dg}gjs:tiggt%tr%d in th%%lﬂg ?gofa fle
as C@@ ke, detepnined (recogizad) from the disecterymame of thexdirectery

where the file is recorded. Specifically, for example, with regard to an
f o AE fitsoarfd an MIBEGY flle Whse suffMesmaret12, 14, 15, a file
name whose suffix is the same (MP4) needs to be employed as
to not only a file of coded data AVC-encoded (hereafter,
referred to as AVC file as appropriate), but also a file of
coded data MPEG4-encoded (hereafter, referred to as MPEG4
file as appropriate). In this case, it is difficult to
determine whether the file is an AVC file or MPEG4 file'only
by referencing a file name.
[0174)]

Consequently, with the present embodiment, a directory
whose directory name represents the coding method of coded
data to be stored in a moving image file is created
immediately under the MOVIE directory, and in the directory
thereof a file of coded data encoded with the coding method
represented with the directory name thereof is recorded.
[0175]

That is to say, for example, as described above, in the
100AVCO0l directory whose directory name represents AVC
encoding an AVC file storing coded data AVC-encoded is

recorded. Also, in the 100M4P01 directory whose directory



the same, it can be recognized whether a file recorded in the recording
medium 10 is an AVC file or MPEG4 file by determining whether the file
thereof is recorded in the 100AVCOL1 directory or 100MP401 directory.
[0177] In Fig. 5, AVC files whose file names are AVCA0001.MP4,
AVCA0002.MP4, AVC00003.MP4, AVCB0004.MP4, and AVCA0005.MP4
are recorded immediately under the @0AVCOI directory. Now, hereafter,
the AVC files AVCA0001.MP4, AVCA0002.MP4, AVCC0003.MP4,
AVCB0004.MP4, and AVCA0005.MP4 are referred to as AVCA0001.MP4

nari€ AVGA0002 Miedbfile, AVOOQQO3 MB4, files rAMCBO0Q4 MR4 filey apdged
AVCAOD005.MP4 file respectively, as appropriate. [0178] The suffixes of

da the filenmines 0bthetAVE filee aedertied immediately under the
100AVCOLl directory are set to - 69 MP4, which conform to
[01SOlNEC14496-partl2, 14, 15. [0179] Also, in Fig. 5, the portion other than
the suffix of the file name of ar%eA%/ng includes characters (charac
vel

|
striftg) rEBPeSsgﬁ?iﬁﬁ thé& Eolled f c%de@&a%g sl%olreﬁ in e A%Lﬁredes
endhelept Thatis;to say, %E@hért%f%5thtﬁ@aregt§£$ég%@@q@a f e oded

portion other than the suffix of the file name of an AVC file represents the
datadeg level of codrd data stored incthe AME fitectheeefrmined
(recognized) from the directory name of the directory where
the file is recorded. Specifically, for example, with
regard to an AVC file and an MPEG4 file whose suffixes are
the same, it can be recognized whether a file recorded in
the recording medium 10 is an AVC file or MPEG4 file by
determining whether the file thereof is recorded in the
100AVCO1l directory or 100MP401 directory.
[0177] |

In Fig. 5, AVC files whose file names are AVCAOQO1.MP4,
AVCAQ0002.MP4, AVCC0003.MP4, AVCB0004.MP4, and AVCA0005.MP4
are recorded immediately under the 100AVC01l directory. Now,
hereafter, the AVC files AVCA0001.MP4, AVCAO0002.MP4,
AVCC0003.MP4, AVCB0004.MP4, and AVCA0O005.MP4 are referred to
as AVCA0001.MP4 file, AVCAQ002.MP4 file, AVCC0003.MP4 file,
AVCB0O004.MP4 file, and AVCAQ005.MP4 file respectively, as
appropriate.
[0178]
The suffixes of the file names of the AVC files

recorded immediately under the 100AVCOl directory are set to



[0180] In Fig. 5, the AVC file whose fourth character from the top is "A" is
an AVC file storing the coded data of any codec class of the codec level
AVC A (Fig. 2) regarding AVC encoding. Accordingly, in Fig. 5, the
AVCAO0001.MP4 file, AVCA0002.MP4 file, and AVCAO0005.MP4 file are
AVC files storing the coded data of any codec class of the codec level
AVC A regarding AVC encoding. [018%] ‘Also, in Fig. 5, the AVC file
whose fourth character from the top is "B" is an AVC file storing the
coded data of any codec class of the codec level AVC B (Fig. 2)

mpde0Rding, A¥G £aeRding. Aseoreingly, 41 Fig, o the AVEB00D4.MP4 file

is an AVC file storing the coded data of any codec class of the codec
[01ensl AVC B. [0182] - 70 Further, in Fig. 5, the AVC file whose fourth

character from the top is "C" is an AVC file storing the coded data of any

codetstassiof thetodee lévet AN TLEEy. Diregareiig: AVE efgdding. of

A dingly, in Fig. 5, the AVCC0003.MP4 fijle i AVC file storing th
thd e N E it caedined L ShaboUbe frol ROPC Eftsal T EIg o

stPi%g?ft%b%t@é%}b@f&!}eéf{gixc%f&@@ file pame.of anAVE fedacludes.da 1y
addition to the '

the AVC file thereof. That is to say, in Fig. 5, the fourth
character from the top of the portion other than the suffix
of the file name of an AVC file represents the codec level
of coded data stored in the AVC file thereof.

(01801

In Fig. 5, the AVC file whose fourth character from the
top is "A" is an AVC file storing the coded data of any
codec class of the codec level AVC A (Fig. 2) regarding AVC
encoding. Accordingly, in Fig. 5, the AVCA0001.MP4 file,
AVCAO002.MP4 file, and AVCAO0005.MP4 file are AVC files
storing the coded data of any codec class of the codec level
AVC A regarding AVC encoding.

[0181]

Also, in Fig. 5, the AVC file whose fourth character
from the top is "B" is an AVC file storing the coded data of
any codec class of the codec level AVC B (Fig. 2) regarding
AVC encoding. Accordingly, in Fig. 5, the AVCB0004.MP4 file
is an AVC file storing the coded data of any codec class of
the codec level AVC B.

[0182]



character representing the codec level of coded data stored in the AVC
file thereof, characters (character string) representing the coding method
of the coded data thereof, i.e., AVC encoding. Specifically, in Fig. 5, the
three characters "AVC" from the top through the third character of the
portion other than the suffix of the file name of an AVC file represents
AVC encoding serving as the coding-method of coded data stored in the
AVC file thereof. [0184] Further, in Fig. 5, a four-digit number (decimal
number) is employed as the four characters from the top to the fifth

chagagter, gther E'}xarkﬁtkg sujfix of the,le name, of,Ag &qucfpll?rgmeéﬂg&acter

digits are a number to be applied to a file (hereafter, referred to as file
fr&Rriakhruraber) iwithipthe  09AVIGQ1 direetosy avhielyistneresaeieddyta of

one at a time each time a new AVC file is created, for example, - 71
anp00tserving asandhitishgaloedrroubhBob AW tHe eMehy -thdt 00Gparding

through 9999 can be employed as a flle serial number, 9999 AVC file
RV afi BeYetBiied ATRS st within® e 1G0AVES 17 3 [dvi%%] file

Note | ) t Xl n ct
lSthgell;lp(%{rit)%l’gano%!?eért gﬁ%ﬁmggﬁlx of%ﬂggnéglﬁlg%s #egt%%%gd to elg% 85%8
thgh@@@@fsj@@gamm@ the maximum number of digits (four digits) are

employed as a
[0183]

In Fig. 5, the portion other than the suffix of the
file name of an AVC file includes, in addition to the
character representing the codec level of coded data stored
in the AVC file thereof, characters (character string)
representing the coding method of the coded data thereof,

i.e., AVC encoding. Specifically, in Fig. 5, the three
characters "AVC" from the top through the third character of
the portion other than the suffix of the file name of an AVC
file represents AVC encoding serving as the coding method of
coded data stored in the AVC file thereof.

[0184]

Further, in Fig. 5, a‘four—digit numpber (decimal
number) is employed as the four characters from the top to
the fifth character other than the suffix of the file name
of an AVC file. The four digits are a number to be applied
to a file (hereafter, referred to as file serial number)
within the 100AVCOl directory, which is incremented by one

at a time each time a new AVC file is created, for example,



file serial number, which can be represented with four characters except
for the one character representing a codec level, and the three characters
representing a coding method (AVC) from the eight characters serving as
the maximum number of characters of the portion other than the suffix of
the file name of an AVC file, but in the event that a number of characters
greater than eight characters can be'employed as the maximum number
of characters of the portion other than the suffix of a file name, numbers
of a greater number of digits can be employed as the file serial number.

0049186 With-thg video camera in kiga 4 conforainghtodthenew mpparaiusvent
specifications, file management is thus performed. [0187] That is to say,

thanithOthe vidéor camier® FPBigc dnintthe cevein Yieat eamowinglibrmagedite ésl
recorded in the recording - 72 medium 10, (the CPU 51 of) the control

nuigpf 5y sékteledife MOVIE GiBcldfy MfReddtdly ahdéMtheROETIM Within

thdirg@t@&*%@ed_{e%ocrgg] medium 10 via the medium interface 4, and
further ‘searches fhe dire tory whose directory name represents the

[ 0€8ding method of coded data stored in a file to be recorded (hereafter,
referred to as recorded object file as appropriate) immediately under the
MONE direntory.i SpEcifically, ir tHwueven thatatrecoedethabjecttfile iwgyber
for example, an AVC file, the control unit 5 searches the

of characters of the portion other than the suffix of a file

name 1is restricted to eight characters for example, the

maximum number of digits (four digits) are employed as a

file serial number, which can be represented with four

characters except for the one character representing a codec
level, and the three characters representing a coding method

(AVC) from the eight characters serving as the maximum

number of characters of the portion other than the suffix of

the file name of an AVC file, but in the event that a number
of characters greater than eight characters can be employed
as the maximum number of characters of the portion other
than the suffix of a file name, numbers of a greater number
of digits can be employed as the file serial number.

[0186]

With the video camera in Fig. 4 conforming to the new
apparatus specifications, file management is thus performed.

[0187]

That is to say, with the video camera in Fig. 4, in the

event that a moving image file i1s recorded in the recording



100AVCOL1 directory, and in the event that a recorded object file is, for
example, an MPEGA4 file, the control unit 5 searches the 100M4PO1
directory. [0188] Note that in the event that there is no MOVIE directory
immediately under the ROOT directory of the recording medium 10, the
control unit 5 creates the MOVIE directory immediately under the ROOT
directory. Also, in the event that theré4s no directory whose directory
name represents the coding method of coded data stored in a recorded
object file immediately under the MOVIE directory, the control unit 5
megienmed the dirbetoBPthebéofdmmddigtefrunderthaMOVIE sredrgs the
0189] For example, now, assuming that a recorded abject file is an AYC

MOWHEE 1196 £6ArSIuhit BRESHTES BhAVEHREF - 785G ad'd fscorded ©F the

regg'%e&mﬁ indhe 100 P%% di{ﬁ%%d%miaH@gdr@aec%on&r,ol YR SSeS e r
a ast e

file name obtaine e file name of the recorded object file by

seapperRdNga: filg sevial srnhat de dheisringtef charactersrepresesting the
the coding method of coded data to be stored in the AVC file thereof, and

codicharactehrepresentingeal codecleveh appehding affilé sefial mgmbercorded

thereto, and further appending MP4 thereto as a suffix. LO,190]
(hereafter, referred to as recorded cobject Ifile’as

appropriate) immediately under the MOVIE directory.
Specifically, in the event that a recorded object file is,
for example, an AVC file, the control unit 5 searches the
100AVCO1 directory, and in the event that a recorded object
file is, for example, an MPEG4 file, the control unit 5
searches the 100M4P01 directory.

[0188]

Note that in the event that there is no MOVIE directory
immediately under the ROOT directory of the recording medium
10, the control unit 5 creates the MOVIE directory
immediately under the ROOT directory. Also, in the event
that there is no directory whose directory name represents
the coding method of coded data stored in a recorded object
file immediately under the MOVIE directory, the control unit

5 creates the directory thereof immediately under the MOVIE

directory.

[0189]

For example, now, assuming that a recorded object file

is an AVC file, the contrel unit 5 records an AVC file



Now, the characters representing the coding method of coded data to be
stored in an AVC file are "AVC". Also, when assuming that the codec
level of coded data to be stored in an AVC file is, for example, the codec
level AVC_A (Fig. 2, the character representing the codec level of coded
data to be stored in the AVC file is "A". Further, now, as shown in Fig. 5,
when assuming that the five AVC {iles3 AVCAO0001.MP4 file,
AVCAO0002.MP4 file, AVCC0003.MP4 file, AVCB0004.MP4 file, and
AVCAO0005.MP4 file) have been already recorded in the 100M4P01

seditactgna dhe file-serial numberefarcAYE filg te he recayded mextistbetory .
maximum file serial number of the already recorded AVC files, i.e., in Fig.

At5;:0066 obteened:-by inorernentingi0005 Sepdng as thel Tike sena nuintlsermed
of the AVCA0005.MP4 of the five AVC files by one. [0191] - 74 The

ascdnitfol Lt BaaIRheS thd MakffGidie seRar Rtmber fodos) PR ding a

fi lereeaédeyrrleac rded évl(f: ﬁclgs %ithins he, r]iOOA Ccof]i dri§8£0g¥’ ande egsenting
etermines anﬁlch IS a va?ue O%Jfalﬁea ) ad%llng one FO fﬁepfﬁe serial
thRUmbEr thergaf-as, dhe seral qumberof anANE file sewing as aecardedr: 1o

object file. Subsequently, the control unit 5 obtains AVCA0006.MP4 as
t htbedile pnaareloban AV Cafileservieg as semédorded objett filellprarkaying
the character string "AVC" representing the coding method, the character
apRfiRgiAay @ file serial number thereto, and further
appending MP4 thereto as a suffix.
[0190]

Now, the characters representing the coding method of
coded data to be stored in an AVC file are "AVC". Also,
when assuming that the codec level of coded data to be
stored in an AVC file is, for example, the codec level AVC A
(Fig. 2), the character representing the codec level of
coded data to be stored in the AVC file is "A". Further,
now, as shown in Fig. 5, when assuming that the five AVC
files (AVCA0001.MP4 file, AVCAO002.MP4 file, AVCC0003.MP4
file, AVCB0004.MP4 file, and AVCAO005.MP4 file) have been
already recorded in the 100M4P0O1 directory, the file serial
number of an AVC file to be recorded next is the maximum
file serial number of the already recorded AVC files, i.e.,
in Fig. 5, 0006 obtained by incrementing 0005 serving as the
file serial number of the AVCA0005.MP4 of the five AVC files

by one.

[0191]



representing the codec level AVC_A, and 0006 serving as a file serial
number in order thereof, and appending the suffix MP4 thereto. [0192]
As described above, with the recording medium 10, a file is recorded in a
directory whose directory name represents the coding method of coded
data stored in the file thereof, for example, the 100AVCOL1 directory or
100M4PO1 directory, so with a reeording/playback apparatus on which
the recording medium 10 is mounted, in the event of determining whether
or not a file recorded in the recording medium 10 can be played, it is

necpssayRRy &a determine yhetberplaybackcarhepedomederial

regarding only a file within a directory whose directory name represents
nurtie rcotiriy fethdd oheodedrdatdwhiels thelmtordifg/Playbackithin the

apparatus thereof can decode (play) as an object. - 75 - [0193] That is to

10QAyCt QQ&ﬁfb‘Fé% W the é\?’@ntC%ﬁétetﬁ]@iFFc%r&H& ﬁwé‘ﬂ?&fﬁ}loi@ fodReds
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a u .
perform AVC “encoding and decaoding, it IS necessary for the video

tngamera anly todeterpinewhather playbagk san e pesformeddegaeding
only a file within the 100AVCO1 directory which is a directory whose

obtlisectofyt hame represeats=AVCyas aheobjert,t and agcordiriglyplprecessing
arranged to determine whether a

AVCAO006.MP4 as the file name of an AVC file serving as a

recorded object file by arraying the character string "AVC"

representing the coding method, the character string "A"

representing the codec level AVC A, and 0006 serving as a

file serial number in order thereof, and appending the

suffix MP4 thereto.

[0192]

Ls described above, with the recording mediﬁm 10, a
file is recorded in a directory whose directory name
represents the coding method of coded data stored in the
file thereof, for example, the 100AVCO0l directory or
100M4P01 directory, so with a recording/playback apparatus
on which the recording medium 10 is mounted, in the event of
determining whether or not a file recorded in the recording
medium 10 can be played, it is necessary only to determine
whether playback can be performed regarding only a file
within a directory whose directory name represents the
coding method of coded data which the recording/playback

apparatus thereof can decode (play) as an object.



file can be played can be readily (rapidly) performed as compared with
the case of processing all the files of all the directories on the recording
medium 10 as objects. [0194] In Fig. 5, an arrangement has been made
wherein for each coding method a directory whose directory name
represents the coding method thereof is created, and in the directory
thereof a file storing coded data of-thexoding method represented with
the directory name of the directory thereof is recorded regardless of the
codec level and codec class of the coded data thereof, but an

[0 Bgrapgement may be made wherein a directory is created for each coding
method, a directory is created for each codec level, and further a

direttary is ereated for eathrcoeleangidss, and atfile stoeng coded dateeof
a certain codec class of a certain codec level is recorded in a directory

re¢epdsBRtintPhe 6 CobihdiRetHRE codeCloGely ARG Cod@RRRRs ™ Fig- 4.

and'§rR0" 103951 lpthis. case. with & recording/playback AppRIAlS 5y
compatible wﬁh a certain coéllng metﬁo , a certain cod%c Ieveﬁland a

enC8HanLodes clrss, aifilg reqarded within.a <diractary represeqting e anera
coding method, codec level, and codec class thereof can be always

onplayed, wherehyithe ptocessingartarigedito deterimene whétherst not a

file recorded in the recording medium 10 can be played can be
regarding only a file within the 100AVCOl directory which is
a directory whose directory name represents AVC as an object,
and accordingly, processing arranged to determine whether a
file can be played can be readily (rapidly) performed as
compared with the case of processing all the files of all
the directories on the recording medium 10 as objects.
[0194]

In Fig. 5, an arrangemenf has been made wherein for
each coding method a directory whose directory name
represents the coding method thereof is created, and in the
directory thereof a file storing coded data of the coding
method represented with the directory name of the directory
thereof is recorded regardless of the codec level and codec
class of the coded data thereof, but an arrangement may be
made wherein a directory is created for each coding method,
a directory is created for each codec level, and further a
directory is created for each codec class, and a file
storing coded data of a certain codec class of a certain

codec level 1is recorded in a directory representing the



readily performed. [0196] However, in the event that the codec class of
the codec level with which the recording/playback apparatus is
compatible is an upper codec class, the recording/playback apparatus
thereof, as described above, can process the data of a lower codec class
of the same codec level, i.e., can play a file storing coded data of a lower
codec class of the same codec leveli §0197] Accordingly, in this case, for
example, when attempting to display a list of files (file names) which the
recording/playback apparatus can play, the recording/playback apparatus

codegdsia sgarch filgsvithinacdireciary reprrsenting the eadingsaethod,
codec level, and codec class with which the recording/playback

[OJpparatus is - 77 compatible, and also search files within another
directory, files within a directory representing a lower codec class than

theTodEe Elas3®iane €bHEC fevef Witk WHid H%eaﬁf@é&%i@rfwaﬁﬁ&éks
corpREiXYS 1S.compatig I O] Jhus, ) thesyen! et Bes wnendoei

: Ing pl_ayback apparatus can play ISposéd within a plurality o
1 e Girectosigs, it takesisome timesto display a listof filesrwhichdBe within a

recording/playback apparatus can
directory representing the coding method, codec level, and
codec class thereof can be always played, whereby the
processing arranged to determine whether or not a file
recorded in the recording medium 10 can be played can be
readily performed.
[0196]

However, in the event that the codec class of the codec
level with which the recording/playback apparatus is
compatibleAis an upper codec class, the recording/playback
apparatus thereof, as described above, can process the data
of a lower codec class of the same codec level, i.e., can
play a file storing coded data of a lower codec class of the
same codec level.

[0197]

Accordingly, in this case, for example, when attempting
to display a list of files (file names) which the
recording/playback apparatus can play, the
recording/playback apparatus needs to search files within a
directory representing the coding method, codec level, and

codec class with which the recording/playback apparatus is



play as compared with a case wherein files which the recording/playback
apparatus can play are disposed within one directory alone. [0199] That
is to say, in the event of displaying a list of files, with the list thereof, the
request of making the list of files into the order of record is high.
Subsequently, for example, as shown in Fig. 5, when assuming that for
each directory a file serial number ig dppended to the file name of a file
within the directory thereof, for example, in the event that all the files of
coded data AVC-encoded are recorded in the 100AVCOL1 directory which

corip Mpeliterctanyd the stder«f recordiof éhe filesiof coded datar directory,
AVC-encoded is identical to the ascending order of the file serial

1. enumbiérsaepraisentat with e fileofamES e 861 56 Me SordeEfreeBREC

can be immediately recognized by referencing.- 78 - the Ie Se I
Clarﬁﬁnﬁé’r%n[otf@%] Biifife otHer hiahd, #}ﬁe %?/ggﬁt thaﬁ'l%s to bggd%% a@%dthe

re T %h%t ﬁ ased wit 'EJQ&Q'H@“D/SOE gtorigs.with regard to files

within e tory of “the plurality of directories, the order of record can
[0 1088 Iecognlzed by referencing the file serial numbers represented with the

file names thereof, but it is difficult to recognize the order of record of files

withihdifferent the event that files which the
recording/playback apparatus can play are disposed within a
plurality of directories, it takes some time to display a
list of files which the recording/playback apparatus can
play as compared with a case wherein files which the
recording/playback apparatus can play are disposed within
one directory alone.
[0199]

That is to say, in the event of displaying a list of
files, with the list thereof, the request of making the list
of files into the order of record is high. Subsequently,
for example, as shown in Fig. 5, when assuming that for each
directory a file serial number is appended to the file name
of a file within the directory thereof, for example, in the
event that all the files of coded data AVC-encoded are
recorded in the 100AVCOl directory which is one directory,
the order of record of the files of coded data AVC-encoded
is identical to the ascending order of the file serial

numbers represented with the file names thereof, so the

order of record can be immediately recognized by referencing



directories by referencing the file serial numbers. Accordingly, in the
event that files to be displayed on a list are disposed within a plurality of
directories, the order of record of the files to be displayed in a list needs
to be recognized by referencing date and time of record on the recording
medium 10 and so forth recorded as management information arranged
to manage the files, which takes tine go ¥+ecognize the order of record of
the files. [0201] In Fig. 5, an arrangement has been made wherein from a
viewpoint of speeding up of display of the list of files, a directory is
rh&reated faeeach cadingdrethod, and also for each codec level, and
further a directory is created not for each codec class but for each coding
[O20éthod alone. [0202] Note that in the above-mentioned case, characters
- 79 (string) representing the coding method of coded data stored_in a file

(e.PPAVE" pddteSeMRfavEerdduainy’ of the- iRE) drbl&Tariged® be

di ;g‘g;'%ﬁgﬁ%gj;” the file name of the ; file thereof, aut a file Ofgﬁd%%%di%gg of

cﬁﬁg method is recorded in a directory whose directory hame

di representsdhe coding-method thereafs se the eeding mathod iofcodedy of
data stored in the file can be determined from the directory name of the
thdinettory inlwhichithe fite thevedfds , recbrdenly dad actondimgly,cchazacters

representing the
recognized by referencing the file serial numbers
represented with the file names thereof, but it is difficult
to recognize the order of record of files within different
directories by referencing the file serial numbers.
Accordingly, in the event that files to be displayed on a
list are disposed within a plurality of directories, the
order of record of the files to be displayed in a list needs
to be recognized by referencing date and time of record on
the recording medium 10 and so forth recorded as management
information arranged to manage the files, which takes time
to recognize the order of record of the files.
[0201]

In Fig. 5, an arrangement has been made wherein from a
viewpoint of speeding up of display of the list of files, a
directory is created for each coding method, and also for
each codec level, and further a directory is created not fdr
each codec class but for each coding method alone.

[0202]

Note that in the above-mentioned case, characters



coding method of coded data stored in a file may not necessarily be
included in the file name of the file thereof. [0203] Also, in the
above-mentioned case, in the portion other than the suffix of the file name
of a file, in addition to a character representing the coding method of
coded data stored in the file thereof, and a character representing the
codec level of the coded data thereo¥, ¢haracters (string) representing the
codec class of the coded data thereof may be included. ;0204] However,
in the event that the maximum number of characters of the portion other
(sthamthe suffix of arfite mameés estriated teesmali numbes o dhakacterstored
such as eight characters described above, upon characters representing
in gacddekecldss Being iAdiGded aPiRSsaHiSN 9 8BVEther ARt the sutfix 6f&

. file name, it is necessary tqQ reduce the digits of a file_serial number for the
oo AHCARHED 1 MRt S s hErebt o o1 £he
£1 £ANSRAYENLlY, the,aumbet ot fils pameswhighcanbe usediof Sfiles opdhe

recording medium 10, and consequently, the number of files which can
me begecardegdndhesecarding ateckian dbyis weducedd Aceardingly ritise

preferable to further include characters representing a codec class in the
repoftisndthet Irarceinudixetafie fdmesathe 8enthe coding method

of coded data stored in the file can be determined from the
directory name of the directory in which the file thereof is
recorded, and accordingly, characters representing the

coding method of coded data stored in a file may not
necessarily be included in the file name of the file thereof.
[0203]

Also, in the above-mentioned case, in the portion other
than the suffix of the file name of a file, in addition to a
character representing the coding method of coded data
stored in the file thereof, and a character representing the
codec level of the coded data thereof, characters (string)
representing the codec class of the coded data thereof may
be included.

[0204]

However, in the event that the maximum number of
characters of the portion other than the suffix of a file
name 1s restricted to small number of characters such as
eight characters described above, upon characters

representing a codec class being included in the portion



that it is allowed to make the number of characters of the portion other
than the suffix of a file name more than a certain amount of numbers
(e.g., in the event that it is allowed to employ a so-called long file name).
[0205] Also, in the above-mentioned case, the following method is
employed as a management method arranged to manage a moving

image file on the recording medium 1)) (1) Immediately under the ROOT
directory, the MOVIE directory in which a moving image file is stored, is
disposed. (2) Immediately under the MOVIE directory, for example, the

ot RAOAVEDT dirgctary and, 100M4P01 diregtory. eagh serving. asasdirectery
whose directory name represents a coding method are disposed, and in

rethect0@ACO1 glirestosy o 1OQM4Relditectoryradide staringteadeshdatat
of the coding - 81 method represented with the directory name of the

S aHikFEbAN théreot [sreBRieri (PTAS R SR bFthe e frafme eiglfile of

ded dat ffi f ing to ISO/IEC14496-partl2, 14, 15
ORI he charo R b Sl R e B o asedigd for

£1$0Led in ajile, And a-ehajgcier sepresenting, dhe cadec leyel efthe goded
data thereof, and a file serial number are included in the portion other
nutftearthe suffix efs aWile BAMean be recorded in the recording
medium 10 is reduced. Accordingly, it is preferable to
further include characters representing a codec class in the
portion other than the suffix of a file name, in the event
that it is allowed to make the number of characters of the
portion other than the suffix of a file name more than a
certain amount of numbers (e.g., in the event that it is
allowed to employ a so-called long file name).
[0205] |

Also, in the above-mentioned case, the following method
is employed as a management method arranged to manage a
moving image file on the recording medium 10:

(1) Immediately under the ROOT directory, the MOVIE
directory in which a moving image file is stored, is
disposed.

(2) Immediately under the MOVIE directory, for example,
the 100AVCO01l directory and 100M4P01 directory each serving
as a directory whose directory name represents a coding
method are disposed, and in the 100AVCO0l directory or

100M4P01 directory a file storing coded data of the coding



However, with the new apparatus specifications arranged to stipulate
codec classes and codec levels, what is indispensable is to include a
character representing a codec level in a file name, and the other matters
are optional. [0206] For example, in the event that only moving image
files are recorded in the recording medium 10, and the moving image
files thereof are only files in which-cagléd-tlata encoded with a specific
coding method, for example, such as AVC encoding or the like is stored,
the files thereof can be recorded, for example, immediately under the

me tRQ Trdiacieryn tewemarhintthés cases theofile nasre:obd fitento ke rectory
recorded in immediately under the ROOT directory needs to include a

thehardctésrepeasarding the codec level of coded data stored in the file

thereof. [0207] 82 Next, description will be made regardi di
proéé?,sn’zi\‘gS ﬁlﬁﬁgé&g‘éﬁcg&:e Vidko %flf?ﬁétbewﬁ :ﬁ;ﬂg}ﬁcor gm%f‘)ded

da i Fg- 4 o record his n ihe tecording, mediym AQqwith teferencedhe; s 5
flowchart in Fig. 6. [0208) NoOw, let us say that the MOVIE dlrectory has

empliregdy exisiad dﬂﬁt&iﬂﬁt@lysuﬁdf{jﬁb@s&ﬂ@ﬂi@re{i@%@ﬁﬁheg reeatdivg of
medium 10. [0209)

coded data stored in a file, and a character representing

the codec level of the coded data thereof, and a file serial

number are included in the portion other than the suffix of

a file name.

However, with the new apparatus specifications arranged
to stipulate codec classes and codec levels, what is
indispensable is to include a character representing a codec
level in a file name, and the other matters are optional.
[0206]

For example, in the event that only moving image files
are recorded in the recording medium 10, and the moving
image files thereof are only files in which coded data
encoded with a specific coding method, for example, such as
AVC encoding or the like is stored, the files thereof can be
recorded, for example, immediately under the ROOT directory.
However, in this case, the file name of a file to be
recorded in immediately under the ROOT directory needs to
include a character representing the codec level of coded
data stored in the file thereof.

[0207]



For example, upon a recoding button (not shown) which allows a user to
instruct recording on the operating unit 6 being operated by the user, in
step Si (the CPU 51 of) the control unit 5 controls the medium interface 4
to create a directory whose directory name represents a coding method
by which the codec 22 performs encoding (decoding) immediately under
the MOVIE directory of the recording@iedium 10, and proceeds to step
S2. Specifically, in the event that the coding method by which the codec
22 performs encoding is, for example, AVC, the control unit 5 controls the
medigat. jntegace dde createithe 1OOAVMEDI dicegtoryi(frig. Bcording
immediately under the MOVIE directory of the recording medium 10.
pr{0x0s Hereapitartie Yided erReREinFges ctahdtigrimed with the
recording/playback apparatus conformircl?g to the new ap aratus - %3
y

vidBacificdiioh, a'irettory Whose difelts ﬁéﬁe rlerbré:segnt:sr ShHe coting
mea%&ﬁﬁog BY which the-cadec 22 performs, eneading Hasieen glready

created immediately under the MOVIE directory in some cases. In this

[02a%g, the processing in step Si is skipped. [0211] In step S2, the control
unit 5 controls the medium interface 4 to create a file whose file name
représentsle todec sevel Withtwitich thO¥eded22 -tompalisle already

existed immediately under the ROOT directory of the
recording medium 10.
[0209]

For example, upon a recoding button (not shown) which
allows a user to instruct recording on the operating unit 6
being operated by the user, in step S1 (the CPU 51 of) the
control unit 5 controls the medium interface 4 to create a
directory whose directory name represents a coding method by
which the codec 22 performs encoding (decoding) immediately
under the MOVIE directory of the recording medium 10, and
proceeds to step S2. Specifically, in the event that the
coding method by which the codec 22 performs encoding 1is,
for example, AVC, the control unit 5 controls the medium
interface 4 to create the 100AVCOl directory (Fig. 5)
immediately under the MOVIE directory of the recording
medium 10.

[0210]
Here, with the video camera in Fig. 4, or another

recording/playback apparatus conforming to the new apparatus



immediately under a directory whose directory name represents the
coding method by which the codec 22 performs encoding as a recorded
object file. [0212] That is to say, in the event that the coding method by
which the codec 22 performs encoding is, for example, AVC, and the
codec 22 is compatible with, for example, the codec class AVC Level#A
Class#2 of the codec level AVC A; tl&8 centrol unit. 5 first recognizes the
maximum file serial number by referencing the file names of the files
within the 100AVCO01 directory (Fig. 5) which is a directory whose

spHECIY YRS fepregems AUz yanthinseemerts dhe file sefial nuphersents
thereof by one to obtain this value as the file serial number of the recorded

thebject file Fertdxagnple, @l showihia Rigdsdn Hie peerteratwigngreding
100AVCO1 directory, 0005, which is the file serial number of the - 84

has\\PERBOGS MBA i FeheStatifin fifc-Sdnal Nhiffber, 0606155 dbtained

a1 25dpe fle perdapumperaidne ragorded ohieck fie. I gl furberdbe,
control tnit 5 creates a file name "AVCA0006.MP4" obtained by arraying
st dhe shamactans"HVEe'. representing the coding method by which the codec

22 performs encoding, the character "A" representing the codec level
[0AMQ A with which the codec 22 is compatible, and 0006

In step S2, the control unit 5 controls the medium
interface 4 to create a file whose file name represents a
codec level with which the codec 22 is compatible
immediately under a directory whose directory name
represents the coding method by which the codec 22 performs
encoding as a recorded object file.

[0212]

That is to say, in the event that the coding method by
which the codec 22 performs encoding is, for example, AVC,
and the codec 22 is compatible with, for example, the codec
class AVC Level#A Class#2 of the codec level AVC_A, the
control unit 5 first recognizes the maximum file serial
number by referencing the file names of the files within the
100AVCO1 directory (Fig. 5) which is a directory whose
directory name represents AVC, and increments the file
serial number thereof by one to obtain this value as the
file serial number of the recorded object file. For example,
as shown in Fig. 5, in the event that with the 100AVCOl

directory, 0005, which is the file serial number of the



obtained as the file serial number of the recorded object file in order
thereof, and further appending the suffix "MP4" thereto, as the file name
of the recorded object file, and creates (opens) the file (recorded object
file) of the file name thereof within the 100AVCO1 directory. [02141
Subsequently, the control unit 5 proceeds to step S3, where encoding of
the video data supplied from the camgra_unit 1 to the camera DSP unit 2
is started at the codec 22, and the control unit 5 proceeds to step S4. In
other words, the codec 22 encodes the video data supplied from the

Av&gtﬁ’bf%@.ﬁ'@iﬁ 1404 e,C"i‘%‘%%?%%i%%&ﬂ%‘if%p@iaeﬁ%ofj%@r 0006

obtained as a result thereof to the control unit 5. [0215] In step 34, the
i s COpHrak vaiy Scontrpls the naedivat aintetfagedd-togecerkthedptormationbject
(class information) of - 85 the codec class with which the codec 22 is
fikempatible, and so forth in the recording medium 10 as the management
information of the recorded obiject file, and further, the control unit 5 starts
[O%éédrding of the coded data supplied from the codec 22 as to the

recorded ojectfie created n sigp 825N ik wards, i sien 53 the

codec 22 stafts an operafion wherein the Vi ata supplied from the
" AGARRIA UMb ] 10 H1e-eamer ByPawiibd imencaded.and geded datavc

obtained as a result thereof is supplied to the control unit
representing the coding method by which the codec 22
performs encoding, the character "A" representing the codec
level AVC A with which the codec 22 is compatible, and 0006
obtained as the file serial number of the recorded object
file in order thereof, and further appending the suffix
"MP4" thereto, as the file name of the recorded object file,
and creates (opens) the file (recorded object file) of the
file name thereof within the 100AVCO1l directory.
[0214]

Subsequently, the control unit 5 proceeds to step S3,
where encoding of the video data supplied from the camera
unit 1 to the camera DSP unit 2 is started at the codec 22,
and the control unit 5 proceeds to step S4. In other words,
the codec 22 encodes the video data supplied from the camera
unit 1 to the camera DSP unit 2, and supplies coded data
obtained as a result thereof to the control unit 5.

[0215]
In step S4, the control unit 5 controls the medium

interface 4 to record the information (class information) of



5, but the control unit 5 controls the medium interface 4 to record the
coded data thus supplied from the codec 22 in the recorded object file on
the recording medium 10. [0216] Encoding of video data started by the
codec 22 in step S3, supply of coded data obtained as a result thereof to
the control unit 5, and recording of the decoded data in the recorded
object file started by the control unit § i step S4 are repeated, for
example, until the user operates the recording button on the operating
unit 6 again. Subsequently, upon the operator operating the recording

£ hdU9RAN thenperating,unit 6agaim.dhe sadec 22 steps ensadingiof fheind
video data, and also the control unit 5 stops recording of the coded data.

so Fisthen, the controlr einiXicontrols tieimetium intétfacend e etoserthe
recorded object file, and ends the recording processing. 86 - [0217] Note

infiodia tiEBVET tREEhBSSRIERSD O&H B&formt EheoBliMg With Bifidralify™e

of codec classes, i.e., in the event that the codec 22 can perform .
. . 3 d
Corén168gmtd%qf dif ergﬁta%gaeg %%%géé %ﬂh%efsa%n%g codec ﬁav(g ,togr in the Lie

fr&yentibat the codec 22 can petform-ensaging ofA eedecglass @fcated in

different codec levels, when recording (a file of) coded data in the
stegcading medionht@, thewser can choese diefdiehandddetier ericodirsg an

of which one of the plurality of

operation wherein the video data supplied from the camera
unit 1 to the camera DSP unit 2 is encoded, and coded data
obtained as a result thereof is supplied to the control unit
5, but the control unit 5 controls the medium interface 4 to
record the coded data thus supplied from the codec 22 in the
recorded object file on the recording'medium 10.
[0216]

Encoding of video data started by the codec 22 in step
S3, supply of coded data obtained as a result thereof to the
control unit 5, and recording of the decoded data in the
recorded object file started by the control unit 5 in step
S4 are repeated, for example, until the user operates the
recording button on the operating unit 6 again.
Subsequently, upon the operator operating the recording
button on the operating unit 6 again, the codec 22 stops
encoding of the video data, and also the control unit 5
stops recording of the coded data. Further, the control
unit 5 controls the medium interface 4 to close the recorded

object file, and ends the recording processing.



codec classes is performed. Specifically, when display of a selection
menu where the user selects a codec class is instructed by the user
operating the operating unit 6, the control unit 5 controls the LCD
controller 7 to display a selection menu where the user selects any one of
the plurality of codec classes. Subsequently, upon the user performing
an operation arranged to select a degjged-codec class by operating the
operating unit 6, the control unit 5 controls the codec 22 to perform
encoding of the selected codec class. [0218] Also, in the event that the
Of?q ¢ 22 can perform encoding with a plurality of codec classes, in
addltlon to performing encoding of one of the plurality of codec classes,
enceding afitwe drmmore: cedemealassestis fiesformeddn Jearabel, eachf orm
piece of coded data obtained by encoding of 87 the two or more codec
enclxdsag therebf ealberedsrded it acselsratel flé SSpecificdly; forn the

example, in the event that. the codec 22 is tible with the
eVelks LeDEHACCRSs#2 of e BSde Cﬁ({:?oerl2 al r\ivée cgdéc ggerent

coBSgo@?@%QQ%%d'BQ each of dhe cadec.clags AVC '—%‘fe'% Glasstzand the,a ¢

lower codec class AVC Level#A Class#2 thereof and the control unit 5
theardaeercthedile of #ier eeded-daiadieach Of the-cadec classes AVC

Level#A Class#1 and AVC Level#A Class#2 in the
different codec levels, when recording (a file of) coded
data in the recording medium 10, the user can choose
beforehand whether encoding of which one of the plurality of
codec classes is performed. Specifically, when display of a
selection menu where the user selects a codec class 1is
instructed by the user operating the operating unit 6, the
control unit 5 controls the LCD controller 7 to display a
selection menu whefe the user selects any one of the
plurality of codec classes. Subsequently, upon the user
performing an operation arranged to select a desired codec
class by operating the operating unit 6, the control unit 5
controls the codec 22 to perform encoding of the selected

codec class.
[0218]

Also, in the event that the codec 22 can perform
encoding with a plurality of codec classes, in addition to
performing encoding of one of the plurality of codec classes,
encoding of two or more codec classes is performed in

parallel, each piece of coded data obtained by encoding of



recording medium 10. In this case, when the recording medium 10 is

mounted on the recording/playback apparatus compatible with the codec
class AVC Level#A_Class#l, the file of coded data of the codec class

AVC Level#A Class#1 can be played at the recording/playback apparatus
thereof. Also, when the recording medium 10 is mounted on the

recording/playback apparatus compatible-with the codec class AVC

Level#A Class#2, the file of coded data of the codec class AVC Level#A

Class#2 and also the file o coded data of the lower codec class AVC
thd-eveltAClass#d candee-played et he ecerdinglelaybackrapparatis in a

thereof. [0219] Next, with the recording processing in Fig. 6, as
sepfesetibed inl step SP 4R id recbiding headiarPIPAGE ol ddtedcdaats that

recorded as a file, but also the information of a codec class with which the
Eh B0 R Aoh TP R L 8B Felr Bid HAhe T i

en(f':\gemesn% information

v 1§ £9¢ed data. file, (02201, The nformation of awedec class Willyec 22
which the codec 22 is compatible which is recorded a5 the management

pe HforRatien eba toged data tile is nformmation by which the codec c'. ass
thereof can be determined, an example of which is characters (string)

AVCAVEVeaVA LE s E#2'aidsd; las fopied irfodeatiohléfse codec class,

the picture size, maximum ,
AVC Level#A Class#2 thereof, and the control unit 5 can

record the file of the coded data of each of the codec
classes AVC Level#A Class#l and AVC_Level#A Class#2 in the
recording medium 10. In this case, when the recording
medium 10 is mounted on the recording/playback apparatus
compatible with the codec class AVC Level#A Class#l, the
file of coded data of the codec class AVC_Level#A Class#l
.can be played at the recording/playback apparatus thereof.
Also, when the recording medium 10 is mounted on the
recording/playback apparatus compatible with the codec class
AVC Level#A Class#2, the file of coded data of the codec
class AVC Level#A Class#2 and also the file of coded data of
the lower codec class AVC Level#A Class#l can be played at
the recording/playback apparatus thereof.
[0219]

Next, with the recording processing in Fig. 6, as
described in step S4, in the recording medium 10 not only
coded data is recorded as a file, but also the information

of a codec class with which the codec 22 is compatible is



bit rate, profile, or (information representing) the other parameters with
which the codec class thereof is compatible may be employed. [0221]
Note that as for the management information of a coded data file, for
example, -information by which a codec level can be determined (e.g.,
characters (string) "AVC_A" and so forth), a thumbnail which is a
reduction of the top frame of video ggta-obtained by decoding coded
data, the recorded date and time of a file, and so forth can be employed
as well as the information of a codec class. [02221 Also, as for a method

re41aNGEA10 r@qgrqﬂ@@a%@ﬂ@%m%kwﬁge@@qp ofra cadedtdatadfiledn a

the recording medium 10, there are provided a method arranged to store
£ i (eecord) the management information in the file thereof (self-connotation -

89 type), and a method arranged to create a file for management
[03@formation (hereafter, referred to as management fiIe) separately from a

coded data file, and, store the managemen t mform acodedd
file Orethe He oMy e dRim 10°H t%e management |Ie ergofd' PR Bec

27 collecti %é%%@%ﬁfgﬁe%e type), 182231 In theevent thatihe «

manag nt information of a coded data file on the recording medium 10
infosteied bhther a coded data file is information by which the

codec class thereof can be determined, an example of which
is characters (string) "AVC Level#A Class#2". Also, as for
the information of a codec class, the picture size, maximum
bit rate, profile, or (information representing) the other
parameters with which the codec class thereof is compatible
may be employed.

[0221]

Note that as for the management information of a coded
data file, for example, information by which a codec level
can be determined (e.g., characters (string) "AVC A" and so
forth), a thumbnail which is a reduction of the top frame of
video data obtained by decoding coded data, the recorded
date and time of a file, and so forth can be employed as
well as the information of a codec class.

[0222]

Also, as for a method arranged to record the management
information of a coded data file in the recording medium 10,
there are provided a method arranged to store (record) the

management information in the file thereof (self-connotation



management file collectively, as shown in Fig. 7, a pointer representing a
recorded position on the recording medium 10 of a corresponding data
file as to the entity of the file thereof can be included in the management
information. In this case, a coded data file can be rapidly accessed by
referencing the pointer within the management file. [0224] In the event of
storing the management information gincluding the information of a codec
class in a coded data file, in order to determine a codec class, it is
necessary to open each coded data file to reference the management

cydafprmation. butdn thesevent thatthe manggement jinformatien,inglydingement
the Information of a codec class is stored in the management file

intollectivedn the eedecclass afachreatiedadata fiteacarpbedetermined by
opening the management file thereof alone to reference the management

s e giferyatforPT0 2251 oTieat 1936 3ay lih the elshtIhatthe hgndgemesiment

. Informatjon including the information .of a codec class is stqred in the .
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in b&@ﬁ%ﬁﬁg%@b@%99@ni99e§e@f_c%eld1@_@ejf%%ﬂpd cgoxdingly, for
example, in the event that the recording medium 10 is a disc-shaped

refecarding raegium such as optical disc or the like, the

[0223]

In the event that the management information of a coded
data file on the recording medium 10 is stored in the
management file collectively, as shown in Fig. 7, a pointer
representing a recorded position on the recording medium 10
of a corresponding data file as to the entity of the file
thereof can be included in the management information. In
this case, a coded data file can be rapidly accessed by
referencing the pointer within the management file.

[0224]

In the event of storing the management information
including the information of a codec class in a coded data
file, in order to determine a codec class, 1t is necessary
to open each coded data file to reference the management
information, but in the event that the management
information including the information of a codec class is
stored in the management file collectively, the codec class
of each coded data file can be determined by opening the

management file thereof alone to reference the management



number of times of seeks, and consequently seek time, can be reduced,
whereby the codec class of each of a great number of files of coded data
can be rapidly determined. [0226] Note that, for example, all of the
management information of moving image (coded data) files on the
recording medium 10 can be stored in the management file, and also a
management file is created for each ggding method, and only the
management information of coded data file of the coding method thereof
can be stored in the management file of a certain coding method

in £6lieatively, In the event of storing all of the management information of
moving image files on the recording medium 10 in one management file,

[ 0 #1b management file thereof is disposed immediately under the MOVIE
directory (Fig. 5) for example. Also, in the evert that a management file is

credted foridadiPcSditig méthbae- oV hé niditgehisht fifd68ea3 doding

in oezgtrh%dcisodise.%sc duc'ﬁr{]rrp ° i%[elyi% St ir'ecrtlorXfN goseoqgrec(:t%r ansastn Gis
represer%ts?he coding méetho ethereo?.r[r(l.}it 7P7AIS6, 85 for itormation by

st Which a godec leyel can hendetermined which is;ipeludedin the. o g class

management information to be stored in a management file, the file name
ofota chrrespenting cadéd tatacfile ¢an hicemployeddinithishease, calistiofg

file names can be displayed only by referencing
each coded data file, and accordingly, for example, in the
event that the recording medium 10 is a disc-shaped
recording medium such as optical disc or the like, the
number of times of seeks, and consequently seek time, can be
reduced, whereby the codec class of each of a great number
of files of coded data can be rapidly determined.
[0226]

Note that, for example, all of the maﬁagement
information of moving image (coded data) files on the
recording medium 10 can be stored in the management file,
and also a management file is created for each coding method,
and only the management information of coded data file of
the coding method thereof can be stored in the management
file of a certain coding method collectively. In the event
of storing all of the management information of moving image
files on the recording medium 10 in one management file, the
management file thereof is disposed immediately under the
MOVIE directory (Fig. 5) for example. Also, in the event

that a management file 1s created for each coding method,



the management file. [0228] Next, with the video camera in Fig. 4, list
display processing can be performed wherein a list of files of (coded data
of) moving images recorded in the recording medium 10 is displayed on
the LCD 8. [0229] Now, description will be made regarding list display
processing with reference to the flowchart in Fig. 8. [0230] In Fig. 8, let us
say that in a coded data file the manggement information thereof has
been stored. [0231] For example, upon a list display button (not shown)
which allows a user to instruct list display on the operating unit 6 being

th@PRIAted by dhe user, the eotohs 92, 4nito contiplsthesL G gonuoller 7

to display a list screen serving as a screen where a list of files'is
imflisplayedion thedeCDB. MNate thatfije frames andrsa-tosthy arasiisplayed

on the list screen, but at the stage immediately following the list display
repyre bEMgtoserandi Nt erstatb o théristasefeen is in a state in which

02‘% file name etc. Ls not displayed. [0232] Subsequently, in step S17.
[ dontrol unit 5 controls

Also, as for information by which a codec level can be
determined which i1s included in the management information
to be stored in a management file, the file name of a
corresponding coded data file can be employed. 1In this case,
a list of file names can be displayed only by referencing
the management file.

[0228]

Next, with the video camera in Fig. 4, list display
processing can be performed wherein a list of files of
(coded data of) moving.images recorded in the recording
medium 10 is displayed on the LCD 8.

[0229]

Now, description will be made regarding list display
processing with reference to the flowchart in Fig. 8.
[0230]

In Fig. 8, let us say that in a coded data file the
management information thereof has been stored.

[0231]

For example, upon a list display button (not shown)

which allows a user to instruct list display on the

operating unit 6 being operated by the user, the control



the medium interface 4 to change the so-called current directory on the
recording medium 10 into a directory whose directory name represents a
coding method by which the codec 22 performs encoding, and proceeds
to step 512. [0233] In step 512, of coded data files within the current
directory, the control unit 5 takes a file, which has not served as a file of
interest, as a file of interest, and determines whether or not a character
representing a codec level with which the codec 22 is compatible is
included in the file name of the file of interest. [0234] In step 512, in the

un£vent that determinationris mads, thata eharacies represeatinga cogdec
level with which the codec 22 is compatible is not included in the file
scnaae ek the filg afsnterestrtbercontrolanid Slreeagnizes thiat thel 93 file of

_interest is unplayable, and proceeds to step 516. [0235] On the other
diphdyircstep 532einthe event tHak cddiemhinafid® iswags thatch so forth

character representing a codec level with which the ¢codec 22 is
ar%o%jps %laeyigﬁ&&dgg i the fileTame of tvréu%le%tfin%lﬁes ,thﬁg%ontrol

1 miiBH B2 PEACEELS 19 SieRpl hyhere the aquit&;%ﬂm%@@n@%@?ated,
interface 4to open the file of interest to read out the management

thinfermpationodf thedile okinteresktherdof, in a state in which any file

name etc. 1s not displayed.

[0232]

Subsequently, in step S11 the control unit 5 controls
the medium interface 4 to change the so-called current
directory on the recording medium 10 into a directory whose
direétory name represents a coding method by which the codec
22 performs encoding, and proceeds to step S12.

[0233]

In step S12, of coded data files within the current
directory, the control unit 5 takes a file, which has not
served as a file of interest, as a file of interest, and
determines whether or not a character representing a codec
level with which the codec 22 is compatible is included in
the file name of the file of interest.

[0234]

In step S12, in the event that determination is made
that a character representing a codec level with which the
codec 22 is compatible is not included in the file name of

the file of interest, the control unit 5 recognizes that the



and proceeds to step 514. [0236] In step 514, the control unit 5
determines, based on the management information of the file of interest
read out in step 513, whether or not coded data stored in the file of
interest can be played, i.e., whether or not coded data can be decoded at
the codec 22. [0237] Now, as described above, the management
information of the file of interest includes the information of the codec
class of coded data stored in the file of interest, and as for the information
of a codec class, there are the picture size, maximum bit rate, profile, and

£1 e gthey pargmeters swﬁ%%évfé‘}}‘a@fec,o"gﬁac'%Sééﬁsree&é IS goropafible I,
step S14, the control unit 5 defermines the codec class of coded data of

[0 2sfile of interest based on such parameters - 94 included in the
management information, and determines whether or not the coded data
storted itiltkke filehefrinterest, cam be derodé at thencdder 22X daperdiag on

whether or not the codec class thereof is a codec class with which the

A LEHBE 23 id BBmpatBRIGr (Hertbwer CHAEEESE of B THABE Lhgsa codec
Lo 02 el incten 14, DROIVOLARS SIS, i
the file name of the file of interest, the control unit 5
proceeds to step 513, where the control unit 5 controls the
medium interface 4 to open the file of interest to read out
the management information of the file of interest thereof,
and proceeds to step Sl4.

[0236]

In step S14, the control unit 5 determines, based on
the management information of the file of interest read out
in step S13, whether or not coded data stored in the file of
interest can be played, i.e., whether or not coded data can
be decoded at the codec 22.

[0237]

Now, as described above, the management information of
the file of interest includes the information of the codec
class of coded data stored in the file of interest, and as
for the information of a codec class, there are the picture
size, maximum bit rate, profile, and the other parameters
with which the codec class thereof is compatible. 1In step
S14, the contrel unit 5 determines the codec class of coded

data of the file of interest based on such parameters



of interest can be decode at the codec 22 depending on whether or not
the value of each parameter of the codec class serving as the codec
class information included in the management information of the file of
interest is included in (equal to or lower than) the value of each parameter
of the codec class with which the codec 22 is compatible. [0239] That is
to say, of the parameters of a codec &fass, for example, in the event of
focusing on the maximum bit rate, in step S14 the control unit 5
determines whether or not the value of the maximum bit rate of the code
indclaskeservingtas the codemelass inforpatian imcludeddn dthe management
information of the file of interest is equal to or smaller than the value of
whqhéeﬁa@mmbitm@ mﬁ@@odéééla%gqmﬁmhtm% dotbe 2fisinterest

compatible. 024 5 Spe |f|ca I let t first,
s QR ASAR tifi oot ARBLES Belo e TGSl oVl ich 8

th&O85642 'éfé’géoaéh%er@é‘ﬁ ”BE madmym-bit rales ofthe fist fhroughe
third codec classes are 15 Mbps, 40 Mbps, and 50 Mbps, respectively.

codrtther, lesus say athabokthedirsttheoughibird €odee classes, the cosec
22 is, for example, compatible with the second codec class whose bit
codate is YOMbpseinahis.case, if we say that the value of the maximum bit
0 2r%t8e]of the codec class serving as

Alternatively, in step S14, the control unit 5
determines whether or not the coded data stored in the file
of interest can be decode at the codec 22 depending on
whether or not the value of each parameter of the codec
class serving as the codec class information included in the
management information of the file of interest is included
in (equal to or lower than) the value of each parameter of
the codec class with which the codec 22 is compatible.
[0239]

That is to say, of the parameters of a codec class, for
example, in the event of focusing on the maximum bit rate,
in step S14 the control unit 5 determines whether or not the
value of the maximum bit rate of the code class serving as
the codec class information included in the management
information of the file of interest is equal to or smaller
than the value of the maximum bit rate of the codec class
with which the codec 22 is compatible.

[0240]



the codec class information included in the management information of
the file of interest is represented with a variable X [Mbps], in step S14 the
control unit 5 determines whether or not expression X 5 40 Mbps is
satisfied. [0241] In the event that the expression X <_ 40 Mbps is not
satisfied, i.e., in the event that the relation between X and 40 Mbps is
represented with expression X > 40 MBbps, in step S14 determination is
made that the coded data stored in the file of interest is not decodable at
the codec 22. [0242] On the other hand, in the event that the expression

X S 80Mbps I s3yisfied st 514 the gonttal Wil fyiherdetegines

whether or not, for example, regarding the picture size or the other

sepanametet dtherithan doel srxdhees i ratelehibe parameters akthelevel
~codec class, the value of - 96 the parameter of the codec class serving as
witthe pbdedicleBs iAfoirmation indudemprtheérhanageifettifforarationdf P1t
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codec class information included in the management information of the
thille efintefestis ncluded-nibe valuieref eashqearametsies, the codec 22
is, for example, compatible with the second codec class
whose bit rate is 40 Mbps. In this case, if we say that the
value of the maximum bit rate of the codec class serving as
the codec class information included in the management
information of the file of interest is represented with a
variable X [Mbps], in step S14 the control unit 5 determines
whether or not expression X < 40 Mbps 1is satisfied.
[0241] |

In the event that the expression X £ 40 Mbps is not
satisfied, 1.e., in the event that the relation between X
and 40 Mbps 1is represented with expression X > 40 Mbps, in
step S14 determination is made that the coded data stored in
the file of interest is not decodable at the codec 22.
[0242]
On the other hand, in the event that the expression X £

40 Mbps is satisfied, in step S14 the control unit 5 further
determines whether or not, for example, regarding the

picture size or the other parameter other than the maximum

bit rate of the parameters of the codec class, the value of



of the codec class with which the codec 22 is compatible, in step S14 the
control unit 5 determines that the coded data stored in the file of interest
is decodable at the codec 22. [0244] In step S14, in the event that the
coded data stored in the file of interest is not decodable at the codec 22,
the control unit 5 recognizes that the file of interest is unplayable, and
proceeds to step S16. ;0245] Alse, iB&tep 514, in the event that the
coded data stored in the file of interest is decodable at the codec 22, the
control unit 5 recognizes that the file of interest is playable, and proceeds

thd0stebis.avhere thecopakunit dacenteis thenlCLontwllendde class
display the file name of the file of interest on the list screen displayed on
infbeh&€Dl & That isadesdy; thus) formexanysiacthe filerharmeadfihe -OF filee
of interest is displayed on the next line of the file name displayed on the

£i %i‘stqfiﬁe th.tﬁ}\JéQE’E s&r%eﬁ?fb@ﬁ‘é?%&t@ tﬁgﬁ nlvef?ﬂjﬁﬁ)notg tﬁ@?iléaﬁiﬁléeotfer
or i lle ol nterest, Jne ymbnalk of ineyflle obpletestran be gsplayad on

the fist Screen SO as 1o accompany the file name thereof. The thumbnail

[ 0@k the file of interest can be generated from video data obtained by the
codec 22 decoding part of the coded data stored in the file of interest,
whe&hubsequently, in the event that the value of each

parameter of the codec class serving as the codec class
information included in the management information of the
file of interest 1s included in the value of each parameter
of the codec class with which the codec 22 is compatible, in
step S14 the control unit 5 determines that the coded data
stored in the file of interest is decodable at the codec 22.
[0244]

In step $14, in the evént that the coded data stored in
the file of interest i1s not decodable at the codec 22, the
control unit 5 recognizes that the file of interest is
unplayable, and proceeds to step S16.

[0245]

Also, in step S14, in the event that the coded data
stored in the file of interest is decodable at the codec 22,
the control unit 5 recognizes that the file of interest is
playable, and proceeds to step S15, where the control unit 5
controls the LCD controller 7 to display the file name of
the file of interest on the list screen displayed on the LCD

8. That is to say, thus, for example, the file name of the



attempting to display the thumbnail thereof on the list screen. Also, as
described above, in the event that (the data of thumbnail is included in
the management information, the thumbnail thereof can be displayed on
the list screen. [0247] Following the processing in step S15, the control
unit 5 proceeds to step S16, where the control unit 5 determines whether
or not all of the coded data files withi#i'the current directory have been
processed as a file of interest. In step S15, in the event that determination
is made that there is a file which has not been processed as a file of

f 1 lintevéstiofthe cotled tlath files autih the Glreermedirectanyethafcdnitrol Hihite
5 returns to step 512, where the cgntrol unit 5 takes one file which has

nangy HLeRFEEEsY 58S e BF intdrett BPthe Soded ats fiftsithin the

[Oﬁr%r nt directory as a new file of interest, and hereatfter, - 98 - repeats the
same processing. [0248] Also, in step 516, in the event that determination
is made thatall ohtherodeddata fileshwithin the gurrentodireetoryrhave ot

been processed as a file of interest, the control unit 5 ends the list display
intpoeessing.j6249jumsitestribdd abeve, dscarrhgementdas seun made
di&)hlearggldthgncoggg dfﬁf%‘ylegcorfge%()dseg Ig\éeltvg)ltha\évgl&ggggy the file
name thereof. The thumbnail of the file of interest can be
generated from video data obtained by the codec 22 decoding
part of the coded data stored in the file of interest, when
attempting to display the thumbnail thereof on the list
screen. Also, as described above, in the event that (the
data of) thumbnail is included in the management information,
the thumbnail thereof can be displayed on the list screen.
[0247]

Following the processing in step S15, the control unit

5 proceeds to step S16, where the control unit 5 determines
whether or not all of the coded data files within the
current directory have been processed as a file of interest.
In step S15, in the event that determination is made that
there is a file which has not been processed as a file of
interest of the coded data files within the current
directory, the control unit 5 returns to step S12Z, where the
control unit 5 takes one file which has not been processed

as a file of interest of the coded data files within the

current directory as a new file of interest, and hereafter,



codec 22 is compatible are determined based on the file names thereof
from the files within a directory whose directory name represents the
coding method of the codec 22, and further, the coded data files of a
codec class which the codec 22 can decode are determined from the
coded data files of a codec level with which the codec 22 is compatible,
whereby the processing arranged to gigtermine playable files at the video
camera in Fig. 4 can be readily performed. [0250] Note that in the event
of displaying file names on the list screen in the order of record, it is

r eé}ﬁg@gsacrp{eto Sgﬁ%'g%gg)ec%%%%q] ata files within the current directory to a

of interest in the ascending order of the file serial numbers thereof.
104Q@251] Also, with the list display processing in Fig. 8, an - 99
arrangement has been made wherein determination is made whether a
file bl interest issplayalie @r uhpldyables(atttie tliddo camerzninrFigigy 1is
and in the event that determination is made that the file of interest is

madaydbte: thé filPharhR o fidie OF fteret RuigpaPed of e fstscfden

a1 f fpatime, but another arangement ma bf'"ﬂ%d_ thﬁ%ié‘rest the
determination is made V\%ether or not aﬁt e |ﬁes within “the current

cofirestory, aie piayahles fallowing whichs albthe filekanes ohthe playable
files are displayed on the list
[0249]

As described above, as arrangement has been made
wherein the coded data files of a codec level with which the
codec 22 is compatible are determined based on the file
names thereof from the files within a directory whose
directory name represents the coding method of the codec 22,
and further, the coded data files of a codec class which the
codec 22 can decode are determined from the coded data files
of a codec level with which the codec 22 is compatible,
whereby the processing arranged to determine playable files
at the video camera in Fig. 4 can be readily performed.
[0250]

Note that in the event of displaying file names on the
list screen in the order of record, it 1s necessary to

assign the coded data files within the current directory to

a file of interest in the ascending order of the file serial
numbers thereof.

[0251]

Also, with the list display processing in Fig. 8, an



screen at a time, for example. [0252] Further, with the list display
processing in Fig. 8, assumption is made that in a coded data file the
management information thereof is stored, but as shown in Fig. 7, the
management information of a coded data file within the current directory
may be all stored in one management file. Also, in this case, before
starting the loop processing of step &42-through S16, the management
file is opened, and in step S14 determination is made whether or not the
coded data stored in the file of interest is decodable at the codec 22 by

arPefRfeneing the managemenidnignaation, sigsed iRdhg . Mapagemeni fle
thereof. [0253] Now, according to the new apparatus specifications, as

wheaddseribed Abbwe o recordingfdlayilzagklappairdtas compatibleyab 160 (at the
certain codec class needs to be capable of decoding not only the data of
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. . compatible codec class belonging to the same codec level. Accordingly,
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ot the new; pppgratys specificationss cpmpatibleyth, fer examplec then at
uppermost codec class of a certain codec level, the codec 22 can decode

thdhe dateeof albcodectlassesshelangiagetottheapdee levelitherbet; sbn
determination can be made

determination is made whether or not all the files within

the current directory are playable, following which all the

file names of the playable files are displayed on the list

screen at a time, for example.

[0252]

Further, with the list display processing in Fig. 8,
assumption is made that in a coded data file the management
information thereof is stored, but as shown in Fig. 7, the
management information of a coded data file within the
current directory may be all stored in one management file.
Also, in this case, before starting the loop processing of
step S12 through $16, the management file is opened, and in
step S14 determination is made whether or not the coded data
stored in the file of interest is decodable at the codec 22
by referencing the management information stored in the
management file thereof.

[0253]

Now, according to the new apparatus specifications, as

described above, a recording/playback apparatus compatible a



whether or not the file of interest is playable only by determining whether
or not the character representing the codes level with which the codec 22
is compatible is included in the -file name of the file of interest. That is to
say, determination can be made whether or not the file of interest is
playable without opening the file of interest and the management file.
[0254] Also, in the event that the code,22 can perform decoding in
accordance with a plurality of coding methods, the processing of step S12
through S16 in Fig. 8 is performed as to a coded data file within a

cefegion whase ditectory name {8%”8%63@3 each of i%i %'é‘cr%'& o C%dig%only

methods. [0255] Further, In Fig. 8, an arrangement een made - 1

thwheeein the fileramesoh onlyitbe seded data:files which 1he cedec 22t a of
can decode are displayed on the list screen, but both of the file names of

a fhewesdedidata fildsadichftheheodeo 2@ tadh decodeandthedie hainesging
of the coded data files which the codec 22 fails to decode, i.e., the file

Lonhmies T tHe Lobed At filesAitHRT 4 thetibry WhosBen&igihcliges the
coflas B IR ILE " eain NENaA 51 11° B8R ERERE N che new
apparatus specifications is compatible with, for example,
the uppermost codec class of a certain codec level, the
codec 22 can decode the data of all codec classes belonging
to the codec level thereof, so determination can be made
whether or not the file of interest is playable only by
determining whether or not the character representing the
codec level with which the codec 22 is compatible is
included in the file name of the file of interest. That is
to say, detérmination can be made whether or not the file of
interest 1is playable without opening the file of interest
and the management file.
[0254]

Also, in the event that the codec 22 can perform
decoding in accordance with a plurality of coding methods,
the processing of step S12 through S16 in Fig. 8 is

performed as to a coded data file within a directory whose

directory name represents each of the plurality of coding

methods.

[0255]

Further, in Fig. 8, an arrangement has been made



Also, in the event of displaying the file names of all the coded data files
within a directory whose name includes characters representing the
coding method of the codec 22 on the list screen, the file names of the
coded data files which the codec 22 can decode, and the file names of
the coded data files which the codec 22 fails to decode can be displayed
in a distinguished manner. [0257]-Fig B iHustrates such a list screen.
[0258] With the list screen in Fig. 9, basically the file name of a coded
data file within a directory whose name includes characters representing

whéhe cadipganeting ofdfe codec 331, displayedivba Hrmat MIeseingh i ch
thumbnail is disposed immediately before the file name thereof. However,

thevitte esfarddo @acoderdata file whithsthéaotte 2 fails¢o 1162 devoelen,
in order to display that the file is not decodable, a question mark is

PutyidptdyeLihsteddl ofa thuif. 250 S rRaieth S4) ithithe fistrbdréBnthe
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decode is displayed along with a thumbnail, and the file name of a co
£i tata filp which e sodec22 failstodecededs cdisplayad alongwyth &1 1

guestion mark. [0260]
names of all the coded data files within a directory whose
name includes characters representing the coding method of
the codec 22 can be displayed on the list screen.
[0256]

Also, in the event of displaying the file names of all
the coded data files within a directory whose name includes
characters representing the coding method of the codec 22 on
the list screen, the file names of the coded data files
which the codec 22 can decode, and the file names of the
coded data files which the codec 22 fails to decode can be
displayed in a distinguished manner.

[0257]

Fig. 9 illustrates such a list screen.
[0258]

With the list screen in Fig. 9, basically the file name
of a coded data file within a directory whose name includes
characters representing the coding method of the codec 22 is
displayed in a format wherein a thumbnail is disposed
immediately before the file name thereof. However, with

regard to a coded data file which the code 22 fails to



Now, a method arranged to display the file name of a coded data file
which the codec 22 can decode, and the file name of a coded data file
which the codec 22 fails to decode, in a distinguished manner, is not
restricted to the method employing a thumbnail and a question mark,
such as shown in Fig. 9. That is to say, as for a method other than that
method, for example, the file name 62 coded data file which the codec
22 can decode, and the file name of a coded data file which the codec 22
fails to decode can be displayed in a distinguished manner by changing
dedbhdshating ofidisptay afizqth dile names[261} 1r odderio displayotheo1 e,
list screen shown in Fig. 9, in the event that the character representing
a GHehtiet 1BFE kwitls whicHPthaYcsteb B Rabnipatible s HBt icidded in
[0 g file name of the file of interest in step S12 of the list - 103 display
proéessing in Fig. 8, or in the event that determination is made in step

Sl44hat the coded data jtored (ipdhe fileofdnterest i%HOIEQS;C.Od@P'ec%
the codec 22, it is necessary for the control unit 5 to proceed to not step
il bukstep Slauritasishewr With adottiad ihe incihee dradging awheee-ode

_the file name of the file of interest is displayed along with a question mark
1s ghltir iy Sereehonifhateby tiie istsebeen showmth Fige 9kchhcherame of a

o] gﬂﬁgg%é g%?Z;which the codec 22 fails to decode is
displayed along with a question mark.
[0260]

Now, a method arranged to display the file name of a
coded data file which the codec 22 can decode, and the file
name of a coded data file which the codec 22 fails to decode,
in a distinguished manner, is not restricted to the method
employing a thumbnail and a question mark, such as shown in
Fig. 9. That is to say, as for a method other than that
method, for example, the file name of a coded data file
which the codec 22 can decode, and the file name of a coded
data file which the codec 22 fails to decode can be
displayed in a distinguished manner by changing the shading
of display of both file names.

[0261]

In order to display the list screen shown in Fig. 9, in
the event that the character representing the codec level
with which the codec 22 is compatible is not included in the

file name of the file of interest in step S$S12 of the list



With the list screen in Fig. 9, the file name "AVCBO0005.MP4" is displayed
along with a question mark, and the user can immediately recognize by
referencing this display that the file AVCB0005.MP4 is unplayable at the
-,,idea camera in Fig. 4. Further, the user can immediately recognize that
the files of the other file names on the list screen can be played at the
video camera in Fig. 4. [0263] As.dgsgtibed above, the file name of a
coded data file which the codec 22 can decode, and the file name of a
coded data file which the codec 22 fails to decode, are displayed in a

41 SEgUisReRduaTner orInesle! sgiee, wigretydhe aer qaflieadily

recognize a coded data file which the codec 22 can decode, and a coded

dedatafiteanhioh the; cader-22 nfais &p dggade: {3264 hd 040 Mete that With:- o req
the list screen, in addition to displaying the file names of coded data files

inwitkin aiditectdrylwiicoseeditedtorynnamednciddésltheacharacterodec 22, it
representing the codec method of the codec 22, for example, the file

18 ARTSSSFHIds WithinthE MOVIE Urediohy (hehflif RS St alBiver tep
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names of all the moving image fies recor ed in the recor INg meaium 0
drave figplayed:an thedist s¢keeame of the file of interest is
displayed along with a question mark on the list screen,
whereby the list screen shown in Fig. 9 can be displayed.
[0262]

With the list screen in Fig. 9, the file name
"AVCBO005.MP4" is displayed along with a question mark, and
the user can immediately recognize by referencing this
display that the file AVCB0005.MP4 is unplayable at the
video camera in Fig. 4. Further, the user can immediétely
recognize that the files of the other file names on the list
screen can be played at the video camera in Fig. 4.

[0263]

As described above, the file name of a coded data file
which the codec 22 can decode, and the file name of a coded
data file which the codec 22 fails to decode, are displayed
in a distinguished manner on the list screen, whereby the
user can readily recognize a coded data file which the codec
22 can decode, and a coded data file which the codec 22
fails to decode.

[0264]



[0265] Further, in the event of displaying the file names of the files within
the MOVIE directory on the list screen, as with the case of displaying the
file names of the coded data files within a directory whose directory name
includes the character representing the codec method of the codec 22,
the file name of a coded data file which the codec 22 can decode, and
the file name of a coded data file whighythe codec 22 fails to decode can
be displayed in a distinguished manner. [0266] As described above, the
file names of files within an optional directory of the recording medium 10

cangae displayed,opghe it screen.herehy the, usgfgan igeogpize files

recorded in the recording medium 10 in a necessary range. [0267] - 105
di dihb4 isitocsayh for feixamplemivthe evestbat thecfile rnames wi onlyrthe

coded data files which the codec 22 can decode, or the file names of only
difgetoded dateskles iwkidnerdireans vilvssediesttolyenarhe irchides the

codin%bm,ethod of the codec 22 are displayed on the list screen, when a

LR EAAUMBSH &Wﬁesc\?/ﬂggerﬁeémb%dar%%o Afsprec o%%h_e fistsGgample
tn@re fqcorded inthereeording mMediym 10, thg &mpty capacity,of the

recording medium 10 is reduced as compared with the number of file
(imemesidisplayed onthedish a lower directory of the MOVIE
directory) can be displayed. 1In this case, the file names
of all the moving image files recorded in the recording
medium 10 are displayed on the list screen.
[0265]

Further, in the event of displaying the file names of
the files within the MOVIE directory on the list screen, as
with the case of displaying the file names of the coded data
files within a directory whose diréctory name includes the
character representing the codec method of the codec 22, the
file name of a coded data file which the codec 22 can decode,
and the file name of a coded data file which the codec 22
fails to decode can be displayed in a distinguished manner.
[0266] |

As described above, the file names of files within an
optional directory of the recording medium 10 can be
displayed on the list screen, whereby the user can recognize
files recorded in the recording medium 10 in a necessary

range.

[0267]



screen, which gives an uncomfortable feeling to the user in some cases.
[0268] in the event that the file names of the files within an optional
directory of the recording medium 10 can be displayed on the list screen,
the user can be prevented from being made to feel such an
uncomfortable feeling. [0269] Note that regarding whether the file names
of which directory are displayed an thsslist screen, for example, the user
can select by operating the operating unit 6. [0270] Also, with the list
screen, regarding whether the file names of only the coded data files

whigh the gode 22 can dfsgd%gg%giﬁelﬁy% QUrtbeL rR9arding the file

whether the file names of the coded data files which the codec 22 fails to
namd 6o deceds araalsestisplayrd; forrexamplehtherusatcansetect 23y can

operating the operating unit 6. [0271] Next, in the event that the list
degerden suchtdsshiows indRigso idisplayed bh theded gathe skl ean

specify a file name on the list screen to request elimina(_:&i(L)b édel %on) or

wip atk %%ﬁ?é;ﬁl‘éréf HERREN&E FTdrRoY 157 BRanidie: By Sperafing e "9
me@ﬂgg“@g‘%ﬂ%6dgggg]22 are displayed on the list screen,

when a great number of files whose names are not displayed
on the list screen are recorded in the recording medium 10,
the empty capacity of the recording medium 10 is reduced as
compared with the number of file names displayed on the list

screen, which gives an uncomfortable feeling to the user in

some cases.
[0268]

In the event that the file names of the files within an
optional directdry of the recording medium 10 can be
displayed on the list screen, the user can be prevented from
being made to feel such an uncomfortable feeling.

[0269]

Note that regarding whether the file names of which
directory are displayed on the list screen, for example, the
user can select by operating the operating unit 6.

[0270]

Also, with the list screen, regarding whether the file
names of only the coded data files which the code 22 can
decode are displayed, or further regarding whether the file

names of the coded data files which the codec 22 fails to



For example, in the event that the elimination of a file is requested by the
user operating the operating unit 6, the control unit 6 controls the medium
interface 4 to eliminate the file whose elimination was requested and the
management information of the file thereof from the recording medium 10.
[0273] Note that in the event that the file whose elimination was
requested is a file recorded by anotheyg recording/playback apparatus
other than the video camera in Fig. 4, and is a coded data file which the
codec 22 fails to decode, the control unit 5 controls the LCD controller 7

dedB8disRlaY amessage (wamning) te thatsffect on the LCD,8 [0274] Inthig -«

case, the file recorded by another recording/playback apparatus can be
by pseventedfpm beingo<l(k 1 aliminaied accidentally. [0275] Also, for

example, in the event that the playback of a file is requested by the user
[ 0Dpékrating the operating unit 6, playback processing arranged to play the

file thereof is performed at the video in Fig. 4. [0276] Now,
destFiplion Will b8 &l rEgarding p?fﬁ%orgjg{(% gr]o%lg§§ ﬁb V\ﬁtltlll:l%fgar\%n&gl o

int@inggh§ghﬁfgbﬂ9yed on the LCD 8, the user can specify a
file name on the list screen to request elimination
(deletion) or playback of the file of the file name thereof,
for example, by operating the operating unit 6.

[0272]

For example, in the event that the elimination of a
file is requested by the user operating the operating unit 6,
the control unit 6 controls the medium interface 4 to
eliminate the file whose elimination was regquested and the
management information of the file thereof from the
recording medium 10.

[0273]

Note that in the event that the file whose elimination
was requested is a file recorded by another
recording/playback apparatus other than the video camera in
Fig. 4, and is a coded data file which the codec 22 fails to
decode, the control unit 5 controls the LCD controller 7 to
display a message (warning) to that effect on the LCD 8.
[0274)]

In this case, the file recorded by another

recording/playback apparatus can be prevented from being



[0277] The control unit 5 controls the medium interface 4 to read out the
file name of a file whose playback was requested (hereafter, referred to
as playback request file as appropriate) by the user operating the
operating unit 6 from the recording medium 10, and in step S21
determines whether or not the character representing the codec level
with which the codec 22 is compatibjgis included in the file name of the
playback request file. [0278] In the event that determination is made in
step S21 that the character representing the codec level with which the

elﬁ%ﬁgﬂ@g 'sggglip iglg_aifln}p.t included in the file name of the file of

interest, the control unit 5 recognizes that the playback request file is
[ozmplayable, controls the LCD controller 7 to display a message to that

effect on the LCD - 108 - 8, and ends the playback processing. [0279]

Alsé lindhe Bventthandétermimationss evadetintstey S2ethat ghevack of a

character representing) the codec level with which the codec 22 is

£1 EBmpatibRISFidtidedih theid Hme BFtR piaback eqinsst file: e Uit ©/
ISR A s SR S e

pe FR¥BgeMent infeemation of thelayback regyestdfile

[0276]

Now, description will be made regarding playback
processing with reference to the flowchart in Fig. 10.
[0277]

The control unit 5 controls the medium interface 4 to
read out the file name of a file whose playback was
requested (hereafter, referred to as playback request file
as appropriate) by the user operating the operating unit 6
from the recording medium 10, and in step S21 determines
whether or not the character representing the codec level
with which the codec 22 is compatible is included in the
file name of the playback request file.

[0278]

In the event that determination is made in step SZ1
that the character representing the codec level with which
the codec 22 is compatible is not included in the file name
of the file of interest, the control unit 5 recognizes that
the playback request file is unplayable, controls the LCD

controller 7 to display a message to that effect on the LCD



thereof, and proceeds to step S23. [0280] Note that in the event that the
management information of the playback request file is stored in the
management file (Fig. 7), in step S22 the control unit 5 opens the
management file to read out the management information of the playback
request file from the management file. [0281] In step S23, the control unit
5 determines whether or not the-codeg data stored in the playback
request file can be played based on the management information of the
playback request file read out in step 522, i.e., whether or not the coded

g, data igplayableatthe goder 22-dnthesame way as the case in step S14
in Fig. 8. [0282]. In the event that determination is made in step S23 - 109

[02thad the coded data stored in the playback request file is not decodable at
the codec 22, the control unit 5 recognizes that the playback request file

is driglayalie, ddiftroty e LB EoRiPSIRFY iR aiSay ahBSSiye'td tAAEP

effect on the LCD 8, and ends the playback processing. [0283] Also, j
52 A o et SA A Lo S AR T Al T eES ehivs ho th

whiSiAredhin the playbask requestdils i decadable at the.codss 22,dhe i1 e
control unit 5 recognizes

name of the playback request file, the control unit 5

proceeds to step S22, where the control unit 5 controls the

medium interface 4 to open the playback request file to read

out the management information of the playback request file

thereof, and proceeds to step S23.

[0280]

Note that in the event that the management informatidn
of the playback request file is stored in the management
file (Fig. 7), in step S22 the control unit 5 opens the
management file to read out the management information of
the playback request file from the management file.

[0281]

In step S23, the control unit 5 determines whether or
not the coded data stored in the playback request file can
be played based on the management information of the
playback request file read out in step S22, i.e., whether or
not the coded data is playable at the codec 22, in the same
way as the case in step S14 in Fig. 8.

[0282]

In the event that determination is made in step S23



that the playback request file is playable, and proceeds to step 324,
where the control unit 5 starts playback of the playback request file.
[0284] Specifically, the control unit 5 controls the medium interface 4 to
read out the coded data stored in the playback request file from the
recording medium 10, and supply this to the codec 22 of the camera DSP
unit 2 to decode the coded data Lhelrggf. Video data obtained by the
codec 22 decoding the coded data is supplied to the control unit 5, and
the control unit 5 controls the LCD controller 7 to display the image

ving image) corresponding to the  videog data from the codec 22 on the
b B 0008 S BSB el o e SSa S the PrbAck redagst.®
notfilgbengconapleted; 0L upgadhe piser inglrueting-erd of;n110 splayhackn i zes
by operating the operating unit 6, the control unit 5 ends the playback
theprocéssing.d 086k Nowg ure e évdrd that thecbdga224s compatibleswitine
the uppermost codec class of a certain codec level, the codec 22 can

LCRjeeonE iRe tata 6f APcdediagses BEIsAging fotthetdtied fdwst theéreof: e

LC[§08deterrg|nat|8g can be Tagg we ether or not the playback request file is

playab?élonﬁ/nby determinmyg Whether 6176t the Sharacter representing
10488

Also, in the event that determination is made in step
S23 that the coded data stored in the playback request file
is decodable at the codec 22, the control unit 5 recognizes
that the playback request file is playable, and proceeds to
step S24, where the control unit 5 starts playback of the
playback request file. |
[0284]

Specifically, the control unit 5 éontrols the medium
interface 4 to read out the coded data stored in the
playback request file from the recording medium 10, and
supply this to the codec 22 of the camera DSP unit 2 to
decode the coded data thereof. Video data obtained by the
codec 22 decoding the coded data is supplied to the control
unit 5, and the control unit 5 controls the LCD controller 7
to display the image (moving image) corresponding to the
video data from the codec 22 on the LCD 8.

[0285]
Subsequently, upon the playback of the playback request

file being completed, or upon the user instructing end of



codec level with which the codec 22 is compatible is included in the file
name of the playback request file. Accordingly, in this case, in the event
that determination is made in step S21 that the character representing the
codec level with which the codec 22 is compatible is included in the file
name of the playback request file, the control unit 5 skips the processing
in steps S22 and S23, and proceeds{g step S24, where the control unit 5
can smart playback of the playback request file. [0287] Next, Fig. 11
illustrates a configuration example of one embodiment of a home network

p1SYSIEM (f¥ptepdneans,g groupof anlutality g appasatuses gathered; uni«

logically, regardless of whether each component apparatus is in the
5 same easing)towhich the persesnt inyention is applied. [0288] - 111 In
Fig. 1.1, for example, a video camera 102 serving as a
[028&arding/playback apparatus conforming to the new apparatus
specifications, a computer 103, a disc recorder 104, and TV (television

recBiv8r) 105 S confidted it ddtfoCHE sdch &S a G DF e fkd? - P
théh?fsgéfﬁl%@@g 8?0%5‘091%%“"6%‘(-408%% Nofe that Lhe yideo,camera

102715, for example, the video camera shown in Fig. 4. Also, the video
co€amera 102n decode the data of all codec classes belonging
£o the codec level thereof, so determination can be made
whether or not the playback request file is playable only by
determining whether or not the character representing the
codec level with which the codec 22 is compatible 1is
included in the file name of the playback request file.
Accordingly, in this case, 1in the event that determination
is made in step S21 that the character representing the
codec level with which the codec 22 is compatible is
included in the file name of the playback request file, the
control unit 5 skips the processing in steps S22 and S23,
and proceeds to step S24, where the control unit 5 can start
playback of the playback request file.
[0287]

Next, Fig. 11 illustrates a configuration example of

one embodiment of a home network system (system means a
group of a plurality of apparatuses gathered logically,
regardless of whether each component apparatus is in the

same casing) to which the present invention is applied.

[0288]



computer 103, disc recorder 104, and TV 105 conform to, for example,
DLNA (Digital Living Network Alliance) specifications. [0290] With the
home network system in Fig. 11, for example, the video camera 102
requests the computer 103, disc recorder 104, and TV 105, which are the
other recording/playback apparatuses conforming to the new apparatus
specifications, connected to the netwark 101, to transmit the information
of a codec level and a codes class with which each apparatus is
compatible via the network 101, and receives the information of a codec

levehangia codec cass anspitled frony the sompiter 1080 disesecardgr as
104, and TV 105 via the network 101 in response to the request thereof.

a {e29Md i@/ Shevlbealy, aytethetvidescarherani0? (Fig. 4))¢heew
information of a codec level and a codec class which each of the

ap%ﬁ?pw@ FOE S R bidE 1042 aRATRAEES trafsmit S r8CeivEF af the”

xtern [ ce9 and.i Jis sup lied and st red in (the RA r,flash
I%S(Fthe contré1 un|t5 85@2] §ubs%§§ent%? tﬁg?gl:e(%r%%é] wa

Wﬂ@lISﬁeﬁnt@g QD theyvideowameradd?, and +oen playback olp a
one of coded data files recorded in the recording medium 10 thereof
hobeingetwork.
[0289]

Note that the video camera 102 is, for example, the
video camera shown in Fig. 4. Also, the video camera 102,
computer 103, disc recorder 104, and TV 105 conform to, for
example, DLNA (Digital Living Network Alliance)
specifications.

[0290]

| With the home network system in Fig. 11, for example,
the video camera 102 requests the computer 103, disc
recorder 104, and TV 105, which are the other
recording/playback apparatuses conforming to the new
apparatus specifications, connected to the network 101, to
transmit the information of a codec level and a codec class
with which each apparatus is compatible via the network 101,
and receives the information of a codec level and a codec
class transmitted from the computer 103, disc recorder 104,
and TV 105 via the network 101 in response to the reqguest
thereof.

[0291]



requested, the control unit 5 determines whether or not the codec 22 can
decode the coded data file, and in the event of being decodable, as
described in step S24 in Fig. 10, the video camera 102 starts playback of
the file whose playback has been requested. [0293] On the other hand,
in the event that the codec 22 fails to decode the coded data stored in the
file whose playback has been requeasted,-the control unit 5 references the
information of a codec level and a codec class stored in the RAM 52 or
flash ROM 53, i.e., the information of a ccdec level and a codec class
wittspbichreach ofthe.computee1Q3.qdiscaererder 184, and IV 105 isthe
compatible, and recognizes a recording/playback apparatus (hereatfter,
infefenetitoras playabielggpdratislas appmpratés capablesofwecotingathe of
coded data stored in the file whose playback has been - 113 requested.
the HrBRYSAY, I0S coﬁ‘&él%rﬁteﬁ:ﬁéﬁ%éls]tﬁé 'LED Cohtfoleér™? ﬁé@ﬁf?ﬁts is

inf tion representing the. pla bIe tus on the LC
re%%(g%%%e,a;s %ﬁ‘o%vr? in %rg 1]2 I‘JJ |s§éase e User e reagll
st égeagnize th@@@@xﬁﬂngml@@aﬁkma@w (Rlayable éﬁga@tﬂﬁalcgpam@it 5.

of playing a desired file (file whose playback has been requested), and
[O2&a blay the desired file by mounting the

and

Subsequently, the recording medium 10 is mounted on the
video camera 102, and upon playback of one of coded data
files recorded in the recording medium 10 thereof being
requested, the control unit 5 determines whether or not the
codec 22 can decode the coded data file, and in the event of
being decodable, as described in step S$24 in Fig. 10, the
video camera 102 starts playback of the file whose playback
has been reguested.

[0293]

On the other hand, in the event that the codec 22 fails
to decode the coded data stored in the file whose playback
has been requested, the control unit 5 references the
information of a codec level and a codec class stored in the
RAM 52 or flash ROM 53, i.e., the information of a cocdec
level and a codec class with which each of the computer 103,
disc recorder 104, and TV 105 is compatible, and recognizes
a recording/playback apparatus (hereafter, referred to as
playable apparatus as appropriate) capable of decoding the

coded data stored in the file whose playback has been



recording medium 10 on the recording/playback apparatus thereof. [0295]
Here, the file recorded in the recording medium 10 can be transferred
from the video camera 102 on which the recording medium 10 is mounted
to the playable apparatus via the network 101, and is played at the
playable apparatus instead of the recording medium 10 being mounted
on the playable apparatus from thejvideo-camera 102 again to play the
file. Also, the playable apparatus can decode the coded data stored in the
file transferred from the video camera 102, and transfer video data

redqiiaiped from nggdg’agﬁtaqgfpf dadhe yidep camerad 02 via the-petwarke
101 to display this at the video camera 102. [0296] Note that when

LChrecomtingpa Tkerinthe secdrsimgamediufo 14 t 1@ rthe edeoseameragl @2 e
can recognize a recording/playback apparatus capable of playing the
PlasteddaARREEd HPatle 10 Delfetorded stheChaRRAE vidtd cifera 10

- 102, from the information of a codec level and a codec class stored in the
?R’AI\JZI 2 or flash ROM 53, and display the information representing the

[oFeeqrding/playback apparatus thereof on the LCD 8. [0297] In this case,
the user can determine whether or not

In this case, the user can readily recognize the
recording/playback apparatus (playable apparatus) capable of
playing a desired file (file whose playback has been
requested), and can play the desired file by mounting the

recording medium 10 on the recording/playback apparatus

thereof.
[0295]

Here, the file recorded in the recording medium 10 can
be transferred from the video camera 102 on which the
recording medium 10 is mounted to the playable apparatus via
the network 101, and is played at the playable apparatus
instead of the recording medium 10 being mounted on the
playable apparatus from the video camera 102 again to play
the file. Also, the playable apparatus can decode the coded
data stored in the file transferred from the video camera
102, and transfer video data obtained from decoding thereof
to the video camera 102 via the network 101 to display this
at the video camera 102.

[0296]

Note that when recording a file in the recording medium



recording is performed at the video camera 102 based on the number of
recording/playback apparatuses capable of playing the file recorded at
the video camera 102. [0298] As described above, as for a coding
method arranged to encode or decode data, by conforming to the new
apparatus specifications wherein a codec class arranged to classify the
performance of a codec configured tp.encode or decode data, and a
codes level serving as a group of said one or more codec classes whose
upper compatibility is ensured, are stipulated, the most appropriate file

10 MANA0SMENt can.be perigrmed ithout losing existing advaniages eyep . o,
in the” event of the capacity of the recording medium 10 increas gp

api@293Note dhatthe C@ﬁeﬁﬁa??ﬂ%b%@nf&%!@@ ofidedicated- bardwarg, ri1e
of s

and also can be configured oftware. - 115 030 01 Also, processing
t o stepsrarcangegbtocdéseribele programvantangech toecauseOihe CRuNSL0f)

~ the control unit 5 to perform various types of processing do not alwaé%s‘
1nHEHA6 bRl pficedseq iF thelfiie seqliende aPAIhE bidet ddseriBed B8 the

Rm%h%gog’%’%h%ri’ass%p%ﬁs%i?g exequtedn parallel, or j“?‘éi%‘daléy (£.0-

parallel processing or objeét-orlentedlSpnr)ogé/ssmg% is &lsdincluded. [0301]

representing the recording/playback apparatus thereof on the

LCD 8.
[0297]

In this case, the user can determine whether or not
recording is performed at the video camera 102 based on the
number of recording/playback apparatuses capable of playing
the file recorded at the video camera 102.'

[0298]

As described above, as for a coding méthod arranged to
encode or decode data, by conforming to the new apparatus
specifications wherein a codec class arranged to classify
the performance of a codec configured to encode or decode
data, and a codec level serving as a group of said one or
more codec classes whose upper compatibility is ensured, are
stipulated, the most appropriate file management can be
performed without losing existing advantages even in the
event of the capacity of the recording medium 10 increasing.
[0299]

Note that the codec 22 can be configured of dedicated

hardware, and alsc can be configured of software.



Further, a program may be processed by one CPU, or may be processed
by a plurality of CPUs. [0302] Also, the present invention can be applied
to, for example, a cell phone and other electronic equipment capable of
recording and playback of data, and particularly, electronic equipment
which performs recording and playback of data as to a detachable
recording medium, besides a video camera, computer, disc recorder, and
TV. - 1-16 - CLAIMS 1. A recording apparatus configured to record data
employing a coding method arranged to encode or decode data wherein

[ 0 Boendec class arranged to classify the performance of a codes configured
to encode or decode data, and a codec level serving as a group of said
oné\dsmpre codes slasges winss eaupper oM patibilitys srefstred raregram
based on the stipulated specifications, said apparatus comprising:

2 I iR g8Mg TRe SRS E6nfigdred $6 Bncdde datatwith ST predetérhtingd t°

o £oding method intg coded dataof 8. predsiermined cpdeg class Wil
P pre&etermined code%pFevef;) and recording Control means con¥igure t
préecdsaid goded dataenseded By saighencodingmeans in adeeqrdiiey as

medium as a file whose file name represents the codec level of said

theodéddateart, so processing executed in parallel or

ato be
0

individually (e.g., parallel processing or object-oriented
processing) is also included.
[0301]

Further, a program may be processed by one CPU, or may
be processed by a plurality of CPUs.
[0302]

Also, the present invention can be applied to, for
example, a cell phone and other electronic equipment capable
of recording and playback of data, and particularly,
electronic equipment which performs recording and playback
of data as to a detachable recording medium, besides a video

camera, computer, disc recorder, and TV.



2. The recording apparatus according to Claim 1, wherein said recording
control means record the coded data of said predetermined codec class
within said predetermined codec level in a directory whose directory
name represents said predetermined coding method as a file whose
name represents the codec level thereof. 3. The recording apparatus
according to Claim 2, wherein said rg@eprding control means creates a
directory whose directory name represents said predetermined coding
method - 117 in the event that there is no directory whose directory name
represents said predetermined cogingrmethod in said recording medium.
4. The recording apparatus according to Claim 1, wherein said recording
lcontd| meansdengrdasaid caded data; anglu ckass informatiordiserving as
the information of the codec class of the coded data thereof in said
eMRbedrEity etiting. T RRDrdingapparattie atberiitty RICRRAAe data

wherein said,recor in% control means record the C|€SS informatiogw of
wherelin a %?dec class arrange %(f aSSl.g the &er 02¥ance
each of said one or more pieces of coded data in said recording medium

of 38 Angyfle. BoAregerping msthad-arianged tp.record datg-employing & ogec

coding method arranged to encode or decode data wherein a codec class
1 eastangedhtorclassify dhe perfprmdncadba cndeo icanfigereddaencote te s

decode data, and a codec level serving as a group of said one or more
whepgeb RREEesWiFgselbility is ensured, are based on the
stipulated specifications, said apparatus comprising:

encoding means configured to encode data with said
predetermined coding method into coded data of a
predetermined codec class within a predetermined codec
level; and

recording control means configured to record said coded
data éncoded by said encoding means in a recording medium as
a file whose file name represents the codec level of said
coded data.

2. The recording apparatus according to Claim 1, wherein
said recording control means record the coded data of said
predetermined codec class within said predetermined codec
level in a directory whose directory name represents said
predetermined coding method as a file whose name represents
the codec level thereof.

3. The recording apparatus according to Claim 2, wherein

said recording control means creates a directory whose

directory name represents said predetermined coding method



upper compatibility is ensured, are based on the stipulated specifications,
said method comprising: an encoding step arranged to encode data with
said predetermined coding method into coded data of a predetermined
codec class within a predetermined codec level; and a recording control
step arranged to record said coded data encoded in said encoding step in
a recording medium as a file whase filte name represents the codec level
of said - 118 - coded data. 7. A program arranged to cause a computer to
execute recording processing wherein data is recorded, employing a

in Godingmethod guanged tq.encode opdecndedafawhereing codes Sassame
arranged to classify the performance of a codec "configured to encode or
reglecodaitatadnt @ cedee enel reeiving dsraygreprofsaichose bd more
codec classes whose upper compatibility is ensured, are based on the
regpipdlated rspdtifieations, said program comprising: an encoding step
arranged to encode data with said predetermined codincgemeth dint

Lol atd SF 5 A RIAGE bBdoe CReE Withh & Brodeternme Bhase
sajeveland g reeording contral step arrangeditasrecard.said ¢oded [ datg,, o

encoded in said encoding step in a recording medium as a file whose file
clHagne repsesents dhe seded leyehef sald information of the codec
class of the coded data thereof in said recording medium.

5. . The recording apparatus according to Claim 4, wherein
said recording control means record the class information of
each of said one or more pieces of coded data in said
recording medium as one file.

6. A recording method arranged to record data employing a
coding method arranged to encode or decode data wherein a
codec class arranged to classify the performance of a codec
configured to encode or decode data, and a codec level
serving as a group of said one or more codec classes whose
upper compatibility is ensured, are based on the stipulated
specifications, said method comprising:

an encoding step arranged to encode data with said
predetermined coding method into coded data of a
predetermined codec class within a predetermined codec
level; and

a recording control step arranged to record said coded
data encoded in said encoding step in a recording medium as

a file whose file name represents the codec level of said



coded data. 8. A playback apparatus configured to play data employing a
coding method arranged to encode or decode data wherein a codes class
arranged to classify the performance of a codec configured to encode or
decode data, and a codec level serving as a group of said one or more
codec classes whose upper compatibility is ensured, are based on the
stipulated specifications, said apparatas -comprising: decoding means
configured to decode coded data encoded - 119 with a predetermined
codec class within a predetermined codec level with said predetermined
codeading method, and also enable coded data of a codec class having
compatibility with said predetermined codec class to be decoded,;

Tcodek-levelddaternainirgnimedns configured 40 detepmmire: the filekefcooded
data of said predetermined codec level with which said decoding means
T eCHBCOMp AR BASEd Bn 4 FilkeRame dHom HiRsTRTetERrthe CHHRHUALR Bf 2
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recording medium as & file whose file nane represen?s e todec 1ével of

codbe codgd data thargely and codesclasy defermipingdprans copfigured igie

determine the file of coded data of a codec class which said decoding
cormhégns ean tecede fram filesaé coded dataeof saidi predetéeminesieddec

level with which said decoding means are compatible.
serving as a group of said one or more codec classes whose
upper compatibility is ensured, are based on the stipulated
specifications, said program comprising:

an encoding step arranged to encode data with said
predetermined coding method into coded data of a
predetermined codec class within a predetermined codec
level; and
a recording control step arranged to record said coded

data encoded in said encoding step in a recording medium as
a file whose file name represents the codec level of said
coded data.

8. A playback apparatus configured to play data employing
a coding method arranged to encode or decode data wherein a
codec class arranged to classify the performance of a codec
configured to encode or decode data, and a codec level
serving as a group of said one or more codec classes whose
upper compatibility is ensured, are based on the stipulated
specifications, said apparatus comprising:

decoding means configured to decode coded data encoded



9. The playback apparatus according to Claim 8, wherein with said
recording medium, in a directory whose directory name represents a
coding method, the file of coded data of a codec class within a codec
level by which the coding method thereof is stipulated is recorded; and
wherein of files recorded in said recording medium, said codec-level
determining means determine the fileja6f coded data of said
predetermined codec level with which said decoding means are
compatible based on a file name from 120 files recorded in a directory

witHheseJieelon, RAME yrepresents acoding method o whigh saidy s neq
decoding means correspond. 10. The playback apparatus according to

codelaim 8ywhexginhsaid icoded clata, candiclass infermatianesatviag asrtbealso
information of the codec class of the decoded data thereof are recorded

engh saidredorting redidng afd dtfereihaaid bededielassBetdriimingty with

means determine the file of coded data of a codec class which said
sa il BEMITHEERAL CaH derBas b‘éi@& %nts%itﬁglagg ﬁw%?ﬁﬁétion recorded in

said recording. ediym. 11 The playhack apparatus acegrding to.Claim:; .

10, wherein the class information of each of one ormore pieces of said
t h&oded datx isoegodethinasaid recording reedivampandavheteiisaid eve 1

codec-class determining means determine the file of coded data of a
witthdebcsssghichdaigpding means are compatible based on a
file name from files wherein the coded data of an optional
codec class within an optional codec level is recorded in a
recording medium as a file whose file name represents the
codec level of the coded data thereof; and

codec-class determining means configured to determine
the file of coded data of a codec class which said decoding
means can decode from files of coded data of said
predetermined codec level with which said decoding means are
compatible.

9. The playback apparatus according to Claim 8, wherein
with said recording medium, in a directory whose directory
name represents a coding method, the file of coded data of a
codec class within a codec level by which the coding method
thereof is stipulated is recorded;

and wherein of files recorded in said recording medium,
said codec-level determining means determine the file of
coded data of said predetermined codec level with which said

decoding means are compatible based on a file name from



decoding means can decode based on said class information recorded in
said one file. 12. The playback apparatus according to Claim 8, further
comprising: display control means configured to display a list of files of
coded data of a codec class which said decoding means can decode,
within said predetermined codec level with which said decoding means
are compatible. 13. The playback-apparatus according to Claim 8, further -
121 - comprising: display control means configured to display a list of files
within an optional directory recorded in said recording medium. 14. The

£ 1 RayhackApRaratys accerding £o Claiph8,suherein withsaid seeording
medium, in a directory whose directory name represents a coding

reymethod; thexfilecsf icoded efaterdf & ccodetdlassawithineccadetleneldns
which the coding method thereof is stipulated is recorded; said playback

COEPAIS further comprising: display control means configured to display

list of. files recorded in a directory whose directory na represents a .
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sa Histingyishing betwegntherfile of caded tlata oha codes clasg whigh said

decoding means can decode, within said predetermined codec level with
infdhielsaich of the codec class of the decoded data thereof
are recorded in said recording medium;

and wherein said codec-class determining means

determine the file of coded data of a codec class which said
decoding means can decode based on said class information
recorded in said recording medium.

11. The playback apparatus according to Claim 10, wherein
the class information of each of one or more pieces of said
coded data is recorded in said recording medium;

and wherein said codec-class determining means
determine the file of coded data of a codec class which said
decoding means can decode based on said class information
recorded in said one file.

12. The playback apparatus according to Claim 8, further
comprising:

display control means configured to display a list of
files of coded data of a codec class which said decoding
means can decode, within said predetermined codec level with

which said decoding means are compatible.

13. The playback apparatus according to Claim 8, further



decoding means are compatible, and the other files. 15. A playback
method arranged to play data employing a coding method arranged to
encode or decode data wherein a codec class arranged to classify the
performance of a codec configured to encode or decode data, and a
codec level serving as a group of said one or more codec classes whose
upper compatibility is ensured, are hased-on the stipulated specifications,
said method comprising: a decoding step arranged to cause decoding
means to - 122 decode coded data, which are configured to decode

congdegidafa encoded with a predetermined codec class within a
predetermined codec level with said predetermined coding method, and

alsoiessibley cadedt dath afencedeneldssyhaving teorapatidility withisaid of

predetermined codec class to be decoded; a codec-level determining
filgspwaiidntedas dekdriring the file st cgdedrgata wisdidipredetetmined

codec level with which said decoding means are compatible based on a
TeSite (ﬁjaﬂ% %alfﬂ@s wherein the coded data of an optional codec class

withinan.optiongl,.codecilsvelis fgeorded dn 4 fecording magdium as,adle ;

whose file nameé represents the codec level of the coded data thereof;
witanda cadeectass dejeminingsteparangedde deteymine dbe filerefctory

coded data of a codec class which said decoding means can decode
narffom difgesksddedadatadiggidnethod, the file of coded data of a
codec class within a codec level by which the coding method
thereof is stipulated is recorded;

said playback apparatus further comprising:

display control means configured to display a list of
files recorded in a directory whose directory name
represents a coding method with which said decoding means
are compaﬁible by distinguishing between the file of coded
data of a codec class which said decoding means can decode,
within said predetermined codec level with which said
decoding means are compatible, and the other files.

15. A playback method arranged to play data employing a
coding method arranged to encode or decode data wherein a
codec class arranged to classify the performance of a codec
configured to encode or decode data, and a codec level
serving as a group of said one or more codec classes whose
upper compatibility is ensured, are based on the stipulated

specifications, said method comprising:

a decoding step arranged to cause decoding means to



predetermined codec level with which said decoding means are
compatible. 16. A program arranged to cause a computer to execute
playback processing wherein data is played, employing a coding method
arranged to encode or decode data wherein a codec class arranged to
classify the performance of a codec configured to encode or decode data,
and a codec level serving as a grolp ©f said one or more codec classes
whose upper compatibility is ensured, are based on the stipulated - 123 -
specifications, said program comprising: a decoding step arranged to
deceause-deratling freansiidctdecade cadeth datacwhich afe codfigareddtd data
decode coded data encoded with a predetermined codec class within a
encsﬁé@@temﬁﬁe@c@er@@%%rwm%@.d:e@@@téﬂrﬁﬁeﬂ ¥ddiRg "method, and

also enable coded data.of a codec ass havin mpatlblllt ith said
PregRtdiminet E65EC IREY to bl aeco d?i aco t_Tevé? Jé%éxrvmlnlﬁaz;
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codec level with which said decoding means are compatible based on a

cordfie hapie frem files whesein the coded tatasnetarcoptienat leadectalass:
within an optional codec level is recorded in a recording medium as a file
deaghiesk file name represents the codec level of the coded data thereof;

and a codec-class determining ste arran ed to determjne
a codec-level determinil arranged to determine

the file of coded data of said predetermined codec level
with which said decoding means are compatible based on a
file name from files wherein the coded data of an optional
codec class within an optional codec level is recorded in a
recording medium as a file whose file name represents the
codec level of the coded data thereof; and

a codec-class determining step arranged to determine
the file of coded data of a codec class which said decoding
means can decode from files of coded data of said
predetermined codec level with which said decoding means are
compatible.

16. A program arranged to cause a computer to execute
playback processing wherein data is played, employing a
coding method arranged to encode or decode data wherein a
codec class arranged to classify the performance of a codec
configured to encode or decode data, and a codec level
serving as a group of said one or more codec classes whose

upper compatibility is ensured, are based on the stipulated



the file of coded data of a codec class which said decoding means can
decode from files of coded data of said predetermined codec level with
which said decoding means are compatible. 17. A recording/playback
apparatus configured to perform recording and playback of data
employing a coding method arranged to encode or decode data wherein
a codec class arranged to classty i performance of a codec configured
to encode or decode data, and a codec level serving as a - 124 group of
said one or more codec classes whose upper compatibility is ensured,
speaherbasad on $he stpulaieto spesifiealiops;isdid @pparatus comprising:
codec means configured to encode data into coded data of a
predetermminedcosicerl@ssnaititind prederpminedecoue feveE #ith saftl
predetermined coding method, and also decode said c dedc(f*lata, a

d
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enc%rgggtevgi ned i%%%%%@é%gi&edd%@cﬁj@@ recording coptrgl means
configured to recor

said coded data encoded by said codec means in a
prdeserding mediurnas-a fleshosetfite pame repeasentsthercatiecdenel of

the coded data thereof; codec-level determining means configured to
me tdretdrmimedthelfile of todéd datalefisald predeiemmined codeé dsel et nNg
which said decoding means are compatible based on a
compatibility with said predetermined codec class to be
decoded;

a codec-level determining step arranged to determine
the file of coded data of said predetermined codec level
with which said decoding means are compatible based on a
file name from files wherein the coded data of an optional
codec class within an optional codec level is recorded in a
recording medium as a file whose file name represents the
codec level of the coded data thereof; and

a codec-class determining step arranged to determine
the file of coded data of a codec class which said decoding
means can decode from files of coded data of said
predetermined codec level with which said decoding means are
compatible.

17. A recording/playback apparatus configured to perform
recording and playback of data employing a coding method
arranged to encode or decode data wherein a codec class

arranged to classify the performance of a codec configured

to encode or decode data, and a codec level serving as a



file name from files recorded in said recording medium; and codec-class
determining means configured to determine the file of coded data of a
codec class which said codec means can decode from files of coded data
of said predetermined codec level with which said codec means are
compatible. 18. A recording/playback method arranged to perform

recording and playback of data empl®4dng a coding method arranged to
encode or decode data wherein a codec class - 125 arranged to classify
the performance of a codec configured to encode or decode data, and a

graigslesieveliserdng asma gseup ebsrid opeydBerecies classes whose
upper compatibility is ensured, are based on the stipulated

comgpetificationy, sesd ersthotdomprisingaaeoding Step asrahged as eduse
codec means to encode data into coded data of a predetermined codec
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a codec class having compatibility with said predetermined codec class to

of he decoded: adeserding gerirol stepsakanged toreserdisaid 6pdedqdalddec

encoded by said codec means in a recording medium as a file whose file
levrmmerigpresents the eddée lovehefthewdded datalthdrecinalcedeclevetode
determining step arranged to determine
said coded data, and also enable coded data of a codec class
having compatibility with said predetermined codec class to
be decoded;
recording control means configured to record said coded
data encoded by said codec means in a recording medium as a
file whose file name represents the codec level of the coded
data thereof;
codec-level determining means configured to determine
the file of coded data of saild predetermined codec level
with which said decoding means are compatible based on a
file name from files recorded in said recording medium; and
codec-class determining means configured to determine
the file of coded data of a codec class which said codec
means can decode from files of coded data of said
predetermined codec level with which said codec means are
compatible.
18. A recording/playback method arranged to perform
recording and playback of data employing a coding method

arranged to encode or decode data wherein a codec class



the file of coded data of said predetermined codec level with which said
codec means are compatible based on a file name from files recorded in
said recording medium; and a codec-class determining step arranged to
determine the file of coded data of a codec class which said codec
means can decode from files of coded data of said predetermined codec
level with which said codec means argscempatible. 19. A program
arranged to cause a computer to execute - 126 recording playback
processing wherein recording and playback of data is performed,

ar2mpleyings eading méékh@qér@@%g%%awd@préi%gg@@a&wb%%ed
ge

a codec class arran to classify the performance of a codec configured
to terencdde or desodeédatatand amddec tevdt serving:as agroiup of saida
one or more codec classes whose upper compatibility is ensured, are
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corffZR aRanged tq cause coder means fo encode, dafa n-1a caded dafa of
& predefLermlﬁ’edl Bodes asS within a preﬁetermine codeti8vél With said

spdredsterninedcoding metbed and alzedecpds said coded data, and
also enable coded data of a codec class having compatibility with said

predetesmined codge class tojkel decoded; serecotiling eentnel step encode
arranged to record said coded data encoded by said codes means in a
datacordiry medrm d3@ of a predetermined codec class within a

predetermined codec level with said predetermined coding
method, and also decode said coded data, and also enable
coded data of a codec class having compatibility with said
predetermined codec class to be decoded;

a recording control step arranged to record said coded
data encoded by said codec means in a recording medium as a
file whose file name represents the codec level of the coded
data thereof;

a codec-level determining step arranged to determine
the file of coded data of said predetermined codec level
with which said codec means are compatible based on a file
name from files recorded in said recording medium; and

a codec-class determining step arranged to determine
the file of coded data of a codec class which said codec
means can decode from files of coded data of said
predetermined codec level with which said codec means are

compatible.

19. A program arranged to cause a computer to execute



file whose file name represents the codec level of the coded data thereof;
a codec-level determining step arranged to determine the file of coded
data of said predetermined codec level with which said codes means are
compatible based on a file name from files recorded in said recording
medium; and a codec-class determining step arranged to determine the
file of coded data of a codec class witfi¢h said codec means can decode
from files of coded data of said - 127 predetermined codec level with
which said codec means are compatible. - 128 - ABSTRACT The

red¥esanidnyantigparelates tr-a seceding appataiusand ad eagrdingimethodack
a playback apparatus and a playback method, a recording/playback

of apparatis apelt seveding/playbackmethot dhid Progiad, whsrehyed to
processing relating to a file can be readily performed. With a video

eneiferawikrertfith fegard 6 £ 284 AV it exantiie. ititR €% cdding
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the performance of a codec configured to encode or decode data,
de @88 erdeC, leyal servingias aigroup of saidieng arsmare eedec elasses d

whose upper compatibility is ensured, are based on stipulated
ongpecifivations; daterisErcoded imoefor exantple, codedtibility is
ensured, are based on the stipulated specifications, said
program comprising:

a coding step arranged to cause codec means to encode
data into coded data of a predetermined codec class within a
predetermined codec level with said predetermined coding
method, and also decode said coded data, and also enable
coded data of a codec class having compatibility with said
predetermined'codec class to be decoded;

a recording control step arranged to record said coded
data encoded by said codec means in a recording medium as a
file whose file name represents the codec level of the coded
data thereof;

a codec-level determining step arranged to determine
the file of coded data of said predetermined codec level
with which said codec means are compatible based on a file
name from files recorded in said recording medium; and

a codec-class determining step arranged to determine
the file of coded data of a codec class which said codec

means can decode from files of coded data of said



data of a codes class #2, for example, within a codec level AVC A by
H.264/AVC. The coded data is recorded in a recording medium, for
example, as a file "AVCA0001.MP4" whose file name represents the
codec level AVC A of the coded data. The present invention can be
applied to, for example, a video camera from which a recording medium
can be detachable. - 127 -

predetermined codec level with which said codec means are

compatible.



- 128 -

ABSTRACT

The present invention relates to a recoding apparatus
and a recording method, a playback apparatus and a playback
method, a recording/playback apparatus and a
recording/playback method, and a program, whereby processing
relatinq to a file can be readily performed. With a video
camera wherein with regard to H.264/RAVC for example, which
is a coding method arranged to encode or decode data, a
codec class arranged to classify the performance of a codec
configured to encode or decode data, and a codec level
serving as a group of said one or more codec classes whose
upper compatibility is ensured, are based on stipulated
specifications, data is encoded into, for example, coded
data of a codec class #2, for example, within a codec level
AVC_A by H.264/AVC. The coded data is recorded in a
recording medium, for example, as a file "AVCA0001l.MP4"
whose file name represents the codec level AVC A of the
coded data. The present invention can be applied to, for

example, a video camera from which a recording medium can be

detachable.



