- 1 - DESCRI PTI ON RECORDI NG APPARATUS AND RECORDI NG
METHOD, PLAYBACK APPARATUS AND PLAYBACK METHOD
RECORDI NG PLAYBACK APPARATUS AND RECORDI NG PLAYBACK
METHOD, AND PROGRAM Technical Field [0001] The
present invention relates to a recordi ng apparatus

and a recordi ng nethod, a playback apparatus and a

pl ayback nethod, a recordifnglplayback apparatus and a
recordi ng/ pl ayback nmethod, and a program and
particularly relates to a recording apparatus and a
recordi ng nethod, a playback apparatus and a pl ayback
nmet hod, a recording/ pl ByBatkER ggratus and a
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nonvol atile nenory, hard di sks serving as nmagnetic
di sks, and so forth, the nunber of inage files which

Tec%g?ﬁgglggggﬁgggg]i? g recordi ng nedi um has increased
[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
example.

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 nedium it is
necessary to search the desired imge file thereof,
and the search tine necessary for this search

i ncreases along with an increase in imge files
recorded in the recording nmedium [0004]
Consequent |y, a managenent sethod of inmage files has
been proposed wherein a directory is created on a
recording nedium based on a shooting date when an
image of an inmage file was photographe and_t he
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Docu Japanese Unexam ne
(0068 Ilcatlon Publ i cati on No. 2004-96582 Di scl osure of
Invention [0007] Incidentally, as described in Patent
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based on a shootlng da t he nunber of &?rectorles
beeANp2ohBeHILWASr8BHI HMHE PEREBEQSikNcleated 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




3 a scattered manner, so along with the increase
thereof, the | oad of processing relating to i mage
files also increases. [0008] That is to say, for
exanple, in the event that a directory is created for
each shooting date, and an image file of still inages
phot ogr aphed on each shooting date is recorded in a
directory corresponding to the shooting date on a
recordi ng nmedi um when displaying a list of the
thunbnails of all the still inmages, it is necessary to
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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




4 of still imges JPEG encoded, and an image file of
nmovi ng -imges MPEQR2-encoded are recorded in a
recording mediumin a m xed manner in sSome cases.
[0011] In the event that a recording nediumis
detachable from the recording/pl ayback appar at us,
with the recording/playback apparatus, an inage file
of still images JPEG encadgd.. and an inmage file of
novi ng i mages MPE&X- encoded are recorded in a
recording mediumin a m xed manner, follow ng which
the _recordi ng nedi umthereof is nounted on_ anot her
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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] .




5 Now, generally, the suffix of the file name of an
image file of still inmages JPEG encoded is "jpg", and
also the suffix of the file nane of an image file of
a noving i mmge MPEQR-encoded is "npg", so in the
event that an image file of still images
JPEG encoded, and an inmage file of a noving inage
MPEG2- encoded are only m xeg on a recording nmedium it
can be determ ned whether or not a certain image file
is an image file of stiII I mges JPEG encoded, or an
e file of . _a npving i nage MPEQR2-encoded by
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a moetlhgninaga MPRed-gRooeed BiynpéyereheifGCtng s0€fix of
thesgiigxngge 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
name 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
ISC/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




- 6 the file nane of an image file recorded in the
recording nediumnmekes it difficult to determ ne the
type of the image file thereof, i.e., whether the
image file thereof is an inmage file MPEG-encoded or
an imge file AVC-encoded. [0016] That is to say, in
this case, it is necessary to actually open the inage
file thereof, and referencegthe nanagenment
information of the image file thereof witten in the
|nage file. [0017] In the event that a recording
umis nmounted on a recording/playback apparatus,
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[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 1f 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




- 7 amount of processing relating to the other inage
files becones great. [0018] The present invention
has been nade in light of such a situation, and it is
an object of the present invention that even in the
event of files being recorded in a |arge- capacity
recordi ng nedi um processing relating to the files
thereof can be readily pecferaoed. [0019] A recording
apparatus according to the present invention, which
enploys a coding nethod arranged to encode or decode
erein a ,codec_class arranged to classify _the
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bec L2 and,a codec | evel serving as a group of the one
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cojprises encodi ng neans configured to encode data
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[0019]

A recording apparatus according to the present
invention, which employs 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 the one or

- more codec classes whose upper compatibility is ensured, are

based on the stipulated specifications, comprises: encoding
means configured to encode data with the predetermined
coding method into coded data of a predetermined codec class
within a predetermined codec level; and recording control
means configured to record the coded data encoded by the
encoding means in a recording medium as a file whose file
name represents the codec level of the coded data.
[0020]

A recording method according to the present invention,

which employs a coding method arranged to encode or decode




8 data wherein a codec class arranged to classify the
performance of a codec configured to encode or decode
data, and a codec |evel serving as a group of the one
or nore codec classes whose upper conpatibility is
ensured, are based on the stipul ated specifications,
conprises: an encoding step arranged to encode data
with the predeterm ned cadigng nethod into coded data
of a predeterm ned codec class w thin a predetern ned
codec level; and a recording control step arranged to
record the coded data encoded in the encodln% step in
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name represents the codec level of the coded data.

[0021]

A first program according to the present invention,
which employs 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 the one or more
codec classes whose upper compatibility is ensured, are
based on the stipulated specifications, comprises: an
encoding step arranged to encode data with the predetermined
- coding method into coded data of a predetermined codec class
within a predetermined codec level; and a recording control
step arranged to record the coded data encoded in the

encoding step in a recording medium as a file whose file

name represents the codec level of the coded data.




9 - [0022] A playback apparatus according to the
present invention, which enploys a coding nethod
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
| evel serving as a group of the one or nore codec
cl asses whose upper conpatibilLity is ensured, are
based on the stipul ated specifications, conprises:
decodi ng neans configured to decode coded data
oded with a predeterm ned codec class within a
[Ooggjdeternined codec level wth the predeterm ned
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coded data of the predeterm ned codec |evel with which
meahbecodétqgdrag teadscade codpdt dbte. ¢h00338H with =z
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 be decoded; codec-level
determining means configured to determine the file of coded
data of the predetermined codec level with which the
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 codec-class determining means
configured to determine the file of coded data of a codec
class which the decoding means can decode from files of
coded data of the predetermined codec level with which the
decoding means are compatible.

[0023]




- 10 A playback nmethod according to the present
i nvention, which enploys a coding nmethod 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 |evel serving as a
group of the one or nore codec classes whose upper
conpatibility is ensured,_ arg . based on the stipul ated
speci fications, conprises: a decoding step arranged
to cause decodi ng neans to decode coded data, which
are configured to decode coded data encoded with a,
pr%dB YRPREdMEbhee eraesdingnta Bheppeaaerk nipsantion,
hi dec lLevel wth,the prgpeternlned codi ng nethod, and
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encoded with a predetermined codec class within a

ec

predetermined codec level with the predetermined coding
method, and also enable coded data of a codec claés having
compatibility with the predetermined codec class to be
decoded; a codec-level determining step arranged to
determine the file of coded data of the predetermined codec
level with which the 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 the decoding means can decode
from files of coded data of the predetermined codec level
.with which the decoding means are compatible.

[0024]




- 11 A second program according to the present
i nvention, which enploys a coding nmethod 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 |evel serving as a
group of the one or nore codec classes whose upper
conpatibility is ensured,_ are _ based on the stipul ated
speci fications, conprises: a decoding step arranged
to cause decodi ng neans to decode coded data, which
are configured to decode coded data encoded with a
pradeeer neaoaéa%caEFagélmﬂth@nt%e pregerer fveEtion,
dec Level wth.the gpeternlned codi n nmet hod, and
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nmeans are conpati bl e. [0025]
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 be
decoded; a codec-level determining step arranged to
determine the file of coded data of the predetermined codec
level with which the 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 the decoding means can decode
from files of coded data of the predetermined codec level

with which the decoding means are compatible.

[0025]




- 12 A recording/ pl ayback apparatus according to the
present invention, which enploys a codi ng nethod
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
| evel serving as a group of the one or nore codec
cl asses whose upper conpatijpility is ensured, are
based on the stipul ated specifications, conprises:
codec neans configured to encode data into coded data
of _a re etern;ned codec class wthin a predeterm ned
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baséacahdeﬁelBtﬁb@lé@@@rQp@glﬁﬁgbﬂansan@oﬁﬁgﬁgeﬁLa§§dec
determi ning neans configured to determne the file of

meafnodedndataretl aocedesdel assawhheb tbeeBodgea HEAAS can
decode fromfiles of coded data of the predeterm ned
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conpati ble. [0026]
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; recording control means configured to record the
coded data encoded by the 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 the predetermined
codec level with which the codec means are compatible based
on a file name from files recorded in the recording medium;
and codec-class determining means configured to determine
the file of coded data of a codec class which the codec
means can decode from files of coded data of the
predetermined codec level with which the codec means are
compatible.

[0026]




- 13 A recording/ pl ayback nethod according to the
present invention, which enploys a codi ng nethod
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

| evel serving as a group of the one or nore codec

cl asses whose upper conpatifpjlity is ensured, are
based on the stipul ated specifications, conprises: a
codi ng step arranged to cause codec neans to encode

da éa into fe data of a predeterm ned codec cl ass
i hFﬁcgrdngza aYrrpEdreblied peverding nte hghe present
1nvRt det er g codlng nethéd and Iso decode t he 4
V%&%éandaw LCHnFMRILLY SeRabPEL NEoBEG 8Qt3r69ﬂaeéoaecenco e
I h tibilit det .
or BR300, HIBELL B ELUCI D Lne B et ELogdy ey
enelpEROERaLA.! 8305 bR cadad, fataaReodRd L bheagasse

ans 1 n a recoral

_datﬁepaﬁaeat%obae 38@@9 Leyeh ngf akhg 998gd9§t &hSESOEr

codec- | evel etermning Step ar ang et erm ne

morbh@oﬁbbeleEs@QdﬁHog@t@pﬁért@Smﬁﬁggﬁﬁﬁﬁgynfg Qﬁgﬁfed are
| evel with which the codec meahs are conpati bl e baséed

basef anfihe Bampulikean Epbesrieserdad, IeoﬁFﬁlgggorglegdlng
medi um and a codec-class deternlnlng step arranged

stepoadebayauneot Beukkl eoc8kccpdads €3t anebaa ggdgcigtass
whi ch the codec neans can decode from files of coded

decddtd ditthefpaedeteetenetneadesdkevellavst hitMbhch the
codec nmeans are conpatible. [0027]
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; a recording control
step arranged to record the coded data encoded by the 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 the predetermined codec level with which
the codec means are compatible based on a file name from
files recorded in the recording medium; and a codec-class
determining step arranged to determine the file of coded
data of a codec class which the codec means can decode from
files of coded data of the predetermined codec level with

which the codec means are compatible.

[0027]




- 14 A third programaccording to the present

i nvention, which enploys a coding nmethod 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 |evel serving as a
group of the one or nore codec classes whose upper
conpatibility is ensured,_ afg - based on the stipul ated
speci fications, conprises: a coding step arranged to
cause codec means to encode data into decoded data of
a 5r§ rm ned codec class wthin a predeterm ned
cotet FEGePTRPEAMt AECPF EHBY e fi RRE BHEFRYE HRYRBEICANd

decode the code d_al bl
anifie B0 pEetP s SRl tng EaRgst) brI FhyoreL AT Hgcode

aatl GAigtent ned godec,glass g be decoded, at ecording

rol ep arrarge
b
rocBRREARHT ) eSO RN AR, B! BECLERTE TR,

and! Beceeded1data EESQ?H ' a8 atEgSPP:S¥GkPQGB§ nbgaﬁgre

step arranged to determ ne a of

codbﬁecQé@gébehﬁbB@duF9Q§Ccbﬁﬁgk1Bﬁ§9t9hh§hengﬂ§e80d§9e
nmeans are conpati bl e based on a file name from fil

baséGC@thHelBt&ﬁﬁlé@@@rgpgglﬁﬁghﬁﬂbnﬁndc@mﬁggggsc|§S§od1ng
determining step arranged to determ ne the fil

stepodedandatiatof causedesdetamsanhi €B theogedastaeansscan
decode from files of coded data of the predeterm ned

decodddcdberebfwat bredbtebntihedceddecneaassawéthin a

conpati ble. [0028]
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; a recording control
step arranged to record the coded data encoded by the 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 the predetermined codec level with which
the codec means are compatible based on a file name from
files recorded in the recording medium; and a codec-class
determining step arranged to determine the file of coded
data of a codec class which the codec means can decode from
files of coded data of the predetermined codec level with

which the codec means are compatible.

[0028]




- 15 Wth the recordi ng apparatus and recording
met hod, and the first program according to the
present invention, with regard to a codi ng net hod
arranged to encode or decode data, a codec cl ass
arranged to classify the performance of a codec
configured to encode or decode data, and a codec | evel
serving as a group of the gne or nore codec cl asses
whose upper conpatibility is ensured, are based on
the stipulated specifications, data is encoded wth
h@.gﬁedetern1ne codi ng net hod |nto coded data of a
Heb el HF nEYCRBAERY cPRRET 21 E hARd al pFeE@t &Y Mekod, and

| d th ded
el BLaP4i R CHEARURPHS TAL T EoWhbGoPFPPE RaREY SPERPBs HiLE™

reaitenBng sayBacRepeG &2 dsggﬁgtgpggsgs Ens%hgactgﬁddataf
a cbigcsesdad RLodhaRLareoLdhig. kg Lhe BLessphahavent on,
o] ge

regar ng ne arra 0 encode or

cod@%cegﬁfgahﬁed @oceﬂesd%'6§SQQEBGE98QtBO ghgsglgg Egeéevel

perfornﬂnce of codec con Igured to encode or
ser®3dhg, aand r6Q996f|§M§|on§65¥'ﬁgrésc@dQEoHPaQEeEhﬁhBQ@
or nore codec classes whose upper conpatibility is

uppe@subﬁgatabglba§eﬂsoangﬁ@eatIayéabsgedSB§CtBéC§£hgﬁ§ated
and decodi ng nmeans, which is configured to decode

specodedadabaspnaatediwi theadpaedet Br thaegreadesrat asa
within a predeterm ned codec |evel wth the

codpnedeéthaiinedtocodiad drthodf andrelisocenahée coded ciass
data of a codec class having conpatibility with the

withirdet preailetdrombded cbdss 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 according to the present invention, 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 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 alsoc enable coded data of a codec class

having compatibility with the predetermined codec class to




- 16 be decoded, decode coded data. On the other
hand, the file of coded data of the predeterm ned
codec level with which the decodi ng nmeans are
conpatible is determ ned based on a file name from
files wherein the coded data of an optional codec
class wthin an optional codec level is recorded in a
recording mediumas a file jwhase file name represents
the codec level of the coded data thereof, and the
file of coded data of a codec class which the

d d df fil f
e S55BJu00, TEARS candecade [ deLBLTLDRE IO Lgs oL,
t.i bl 003
o W et gy eam is comatib e 090 M,
l / t hod dt t
et SEB5(: R/ ALYDackTEL e 100 LDCCAPLEGREGSESRL op <
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codec cl ass arrange classi he pertormanc
cod@@d@QaEQn@hgHiﬁdaBOOEEQSHSlOEonECQ%QegaEQ réggraed in a

codec level serving as a group o e one

rec6@defigChagses ¥HogeryPReyneQa AL b hiky kép§8§éﬁ€§ the
are based on the stipul ated specifications, and codec

codgeansvel Wof chhésce@alli gutedeherepepdgndatRei BLPe of coded
decoded data of a predeternm ned codec class within a

datprefleb ecotigedcTadecwherrl thwi HBcbhenyrrdeher shRedecode is
codi ng net hod, and al so decode the coded data, and

detaltsinedabtemcbilbds dafacofleda dadecof| tlss phadébgrmined
conpatibility with the predeterm ned codec class to

codpe develeditknebilehdbha datodindededas aarandompet toted
dat a

[0030]
With the recording/playback apparatus and

recording/playback method, and the third program according

to the present invention, 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 is 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 alsoc 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




- 17 is recorded in a recording nediumas a file
whose file name represents the codec |evel of the
coded data thereof. On the other hand, the file of
coded data of the predeterm ned codec |level wth
whi ch the decodi ng neans are conpatible is determ ned
based on a file nane fromfiles recorded in the
recording medium and further the file of coded data
of a codec class which the codec neans can decode is
determined fromfiles of coded data of the
predeterm.ned codec l.evel wth Mhlcgﬂh odec ans
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grams OWI ng eac C aSSI |ca I on exarrp e
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i's a diagram Showi ng exanpl es 0
.detb%ﬁ§h§d aageeoeﬁc aClra %eﬁaﬁﬁgggghn 1ﬁ¥§-r5b8 %d'inathe

di agram showi ng exanples o eve codec

rec@k@iﬁ@sméﬁﬂahd'Qﬁdwgﬁgﬁheg'9he4fh§eao?|QQEeQ'QQEQbe a
illustrating a configuration exanple of one

codefbedbreniyhothatedesdeanReankocuhi gRcbhe iBr @8€Btmined
invention is applied.

from files of coded data of the predetermined codec level

with which the codec means are compatible.

[0031}

According to the present invention, processing relating
to files recorded in a recording medium can be readily
performed.

Brief Description of the Drawings
[0032]

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

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 block diagram illustrating a configuration
example of one embodiment of a video camera to which the

present invention is applied.




- 18 Fig. 5is adiagramillustrating a directory
configuration exanple of a recording nedium10. Fig. 6
is a flowhart describing recording processing. Fig.
7 is a diagramdescribing a state in which managenent
information is recorded in a managenent file
collectively. Fig. 8 is a flowhart describing |ist
~display processing. Fig.-9ids-a diagramillustrating
an exanple of a list screen. Fig. 10 is a flowhart
describing pl ayback processing Fig 11 is a diagram

f
neF gt 1 e B aaaE 38kAfch ?iﬂggﬁiﬁ%ls 9268%*5?62{ s
d t t
coﬂ%ﬁ?ufﬁ%l I%Xa%% naf%bnl%%%%g?gﬁtrﬁgrﬁﬁggggﬁe gzeiggs
R 3
uﬁ??g‘en%?,b%f FR R a0 Ak Cr ERTRG 2 rbka2n 6 2R 8: Bolng.

opeigti ngiunit qi 4gkel QQQEEQELSQ 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
6 operating unit

7 LCD controller




- 19 - 8 LCD 9 external interface 10 recording nedi um
11 optical block 12 CCD 13 pre-processing circuit 14,
15 driver 16 timng generating circuit 21

aut onechani smcontrol unit 22 codec 23 SDRAM
controller 51 CPU 52 RAM 53 flash ROM 54 cl ock
circuit 55 systembus 101 network 102 video canera
103 conputer 104 disc recorgger— 105 TV Best Mde for
Carrying Qut the Invention [0034] Description will be
made bel ow regardi ng an enbodi nent of the present
ingentiEEDmﬁth reference to the draw ngs.

9 external interface

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 Qut the Invention
[0034]

Description will be made below regarding an embodiment

of the present invention with reference to the drawings.




- 20 - [0035] Now, the present enbodinent is prem sed
on the existence of new specifications relating to an
apparatus which encodes data into coded data, and
stores this in a recording nedium or plays coded
data recorded in a recording nedium i.e., reads out
and decodes coded data (hereafter, referred to as new
appar atus specifications asypgappropriate). Now,
description will be made first regarding the new
apparatus specifications. [0036] Wth the new
[Ooégﬁaratus specifications, with regard to a coding
hod arranged to encode or decode data, a codec

d I f . f f d
o 5%, L8R L rcL g L b BepLonTms gl g opde
f, d I
oxiSFRYIS 25 0. OLONR 950 S 1 UG SRCSE, SLEBSSRe

whlbgoéEkod@%WdaE%t $£o58%d %nggqgv'ﬁgd' g?egakﬁls 1n a

i ncludi ng video ata an udi o data (nmoving inmg

rec@%ﬁ&n@'h@dﬁﬁ%ﬁObr'%la?%s%gﬁgda@aQ%t%ec%&geal§9 EMD
t ypes “of AVC H. 264) and MPE&4 are assuned as a

recoeding ARUhOM, aklangedehasena@dand qdecads -BEYHNEata
i mage dat a. [0038] First, taking interest in AVC,

(hevetlitthe meweappar 8bUss ﬁ@acabp@abt@@sspac@@ﬂegt@ba§8as
arranged to classify the

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 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
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




- 21 performance of a codec configured to encode or
decode noving inage data with audio is stipul ated.
[0039] Now, with AVC, a profile is defined wherein a
group of components on an al gorithm regarding
encodi ng/ decodi ng, or a group of tools (conponent
t echnol ogy) necessary for decoding data is
stipulated. There are provigied-.a baseline profile, a
main profile, and an extended profile as the profiles
defined with AVC. [0040] The baseline profile is a

I natjion between an AVC basic

fil
verfiGBiaia 2t &r FORp: GOPTIEHGRY o SoraRE 8F dRtods moving

. tiQn-oriented pro (AR whi ch two-way
e W#&%ICE anauﬁ Pedl F ung%gqUested such as a

[0039] cal l ed videophone and so forth. [0041]] Wth the
mai'n profile, a basic tool, and a high- efficiency

Coﬁbﬁg L,90h Mmbsese, C% ?Q}Sf&ECH§§9XeaSwH%QQi§r§ group of

enpl oyed. The nain e is or exanple,

La_dEasbihn a 0 , :
conpoaadeasthngn HbdhdihraceutuabtonuBdinonbephely, or o

groli@obf @opakt @Bmth@hteEEbﬁh%ﬁ%bygOﬁbEQSEQQb f@@dd@codlng
stream ng tooI for stream ng are enpl oyed

datextiendedppnatibe |$har§0a@alb@6v1abaeaﬂbagea@ﬁblgabfame,
oriented 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.

[0042]

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.




- 22 - [0043] Wth AVC, further, a.level is

stipul ated, which represents a range supporting the

tools stipulated by each profile of the baseline

profile, main profile, and extended profile. The

| evel stipulated with AVC corresponds to conplexity

of coded data (bit stream) which a decoder can

decode, and with this |evel, many paraneters rel ating

to encoding (decoding) are stipulated. There are

provi ded a max macro-bl ock processing rate, which

represents the nunber of macro bl ocks to be decoded
[00f8d one second, and so forth as the paraneters

stl ulated with the |evel AVC. [0044 rofiles

Wakke % F%de"ﬂ Ja%"%I p’a?t?%{pﬁ]rao ot o‘f g%r oup
tool s _sti Iate

repasalspﬁﬁug EORRBr ﬁ@ofglﬁ% hp ngfﬁo%Wl fadEsq, by each
profggﬁgggn Eag 1& Ssgggfilét' HﬁtﬁpP%ﬁEQ AYG ggﬁﬁegﬁed

ci ent emenf on

pro%gglat gpg Eég%ilg %bhﬁa%?ﬁcalEﬂegﬁép@&@ké§p5ﬁ@§996 i's

&r b conpl'exity of the apparatus

t f a ) Olzh PERCES8EREd
Com% %EB§ EBBeg g%ggra?gg)gggﬁgge reduced. [Ooig]can

decdhe, CgﬂeeQEtHftﬁH@hl@vBEOfm5ﬁy|§a§Hﬁé@¥@Q rEOhting to
exanple, with MPEG and so forth as wel|l as AVC.

encEHQh@ QE@CBHQM?QegreasﬁhﬁﬂhﬁtéﬂofITﬁeré spenppootded, a
and a high profile as th

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 1is 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




- 23 profiles defined with MPEGQR, the sinple profile
is included in the main profile, and the main profile
is included in the high profile. [0046] Thus, the
profiles of MPE&R have an inclusive relation
(hierarchical structure called as an onion ring)
wherein the [ sinple profile is included in the main
profile, and the main prafibke-is included in the high
profile, so the coded data of the sinple profile
(data MPEG2- encoded i n accordance with the sinple

rofile) can be decoded by a decodi corrispondlngltg g

Progh}eéfd?ﬁé“%ﬂnﬁFEhpMBFg?e thai ALBPOFi PEOT 1 4RdIRi ghctuoe

, ofile. the c data of the. main il.e. can
in BhE e dhehtByL ko deabterne dpaR: BFR ohntAnghot iifd TA ke

hi ga Eéoflle and high profile, of decoders conform ng
19pPRRE * [0047] On the other hand, the profiles of
[004¥ have no inclusive relation such as the profiles

MPEG2. Accordingly, even W th apparatuses

p(rlﬂﬁ %es | f %é o f Nerr@y alvd hal 4 trfk[eltt.f/ﬁnp@tf@i&ion

ere 1S no conpati bi

hlé%?@ﬂbgl"sEi‘ub%uE@tcsM@HeQ% af0bnE¥ANPL By) HAEAcin the
recorded in a recording redi um at an appar a us

sm%@em@&bbwewghlﬁawdédcw 8h8 REOHI beopi18VCahal tBet Rain
e played (can be played but not ensured) at an

pro%%%@r atusnctoaeat i hl enwi hhghnpyocanot hesopthéi tedell 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. BAlso, 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 MPEGZ.
[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]




[0048] - 24 Consequently, with the new apparatus
specifications, in order to secure conpatibility
bet ween apparatuses, firstly, wth regard to a coding
- met hod such as AVC and so forth, a codec class
arranged to classify the performance of a codec
configured to encode or decode noving inmage data is
stipulated. [0049] That i to say, for exanple, the
performance of a codec conformng to AVC can be
classified with the format of nmoving inmage data with
audi o which a codec can encode/ decode, | a vj deo

datan$ ARt by aw%fad%e R IR HEA i e G E orferonen 10
encode/ decode. [ 0050 L shows a cl assificati on
ordggrahfl EGSFrgaEH BRtibi}i goba’éﬁﬁe%?ﬁﬁ?r%ﬁas%ﬁ' dFptly.
, f t f C. [,0051 T
Wltﬁpasgagﬁnﬁ oof EP l%%e@ﬁ‘é&gd%?ﬁ saFf%* t%ﬁ 83 atorEhr a
codg% %l Qegrggﬁé?EoE"aélﬁ si g é aggg ggea codec

I ca Ion exanp
congapsauibotisac ot g@%;{n%%@@gwgg 095
stipV¥EaVhgeo3, AVC Video4, AVC Videos, and AVC Vi deo6 are
Shown
[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
godec can encode/decode.

[0050]

Fig. 1 shows a classification example of each of a
video data format and an audic data format which are
éonforming to AVC.
f0051]

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 Videod4, AVC _Videob, and AVC Videot are shown

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




at the upper side of Fig. 1 as video data formats
conformng -25- to AVC (hereafter, referred to as AVC
video formats as appropriate). [0053] [ The AVC
video format AVC Videol is conpatible with the | evel
1.2 of the baseline profile of AVC (Profile is
baseline, and Level is 1.2), and the picture size of
video data is set to 320 40 pixels (lateral x
vertical) (Picture Size is 320 x 240). Also, with the
AVC video format AVC Videol, video data is set to 15
e., data of a progressive nethod whose frane
to ﬁé{f:e (ppeepifear, spachreni fat ponAlVFeyhdney formats As
Frane Rate is 15 p), and the maximumbit rate is set
aPPEOPEiRGEL -(Max bit-rate is 5 Mps). [0054] The AVC
[Oogggeo format AVC Video2 is conpatible with the |evel
of the baseline profile of AVC, and the picture

i e P REe0i HEERT br RAT- MESRE cboobP AEto bR ATk the
R T o ey 1 St e
bas%glﬁe?b d LQQEE Tﬁe2§ éddﬁgﬁ ?%g%hr Vglyéd8?3vkﬁeo

npa | e W't 'evé € nal n profi 0
datAVEs( Beef khesby QHQEO ﬁﬂgels (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) 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 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 wvideo format




Level is 3.0), and the picture size of video data is
set to 720 x 480 pixels. Also, with the AVC video
format - 26 AVC Video3, video data is set to 60 i,
i.e., data of a interlaced nethod whose field rate
(vertical synchronization frequency) is 60 Hz (Frane
Rate is 60 i), and the maximum bit rate is set to 10
Mops. [0056] The AVC vi de(ﬁf ormat AVC Video4d is
conpatible with the |evel 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
AVCyVdees 3 vivddeodaea a dsseett 60660i iand - 230 pati. ef, aany
. one of data of a_ interlaced nethod whose field rate
intieg lgger, mghdodataose élﬁﬁégﬁfé@@i &erbtiged wHSBropigation
rate is 30 Hz, and the maximumbit rate is set to 15
fregusecyp 0d57p0 ﬁﬁe ,E\?envu gaber demgl Ave wndedei gaximum
ati.ble with | evel 4.1 of the high profile of
bltAQ?g%FPrle PrL t?ltjr gPPSnd Level is 4.1), and the

[00 ture size of vi deo data is set to 1280 x 720
%’ el s. Also vviththe AVCvideoforrrat AVC Vi deos,
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of k9928l data is set to 720 x 480 pixels. Also, with the
AVC video format AVC Video4, 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.
f0057]

The AVC video format AVC Videob 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 i 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




Now wth AVC, recently, in addition to the above-
nmentioned baseline profile, main profile, and extended
27 profile, a high profile has been stipulated as the
fourth profile. The high profile with which the AVC
video format AVCVideo5 is conpatible is the fourth
profile thereof. [0059] The AVC video format AVC
Vi deo6 is conpatible with t | evel 4.2 of the high
profile of AVC, and the picture size of video data is
set to 1920 x 1080 pixels. Also, with the AVC video
format AVC Vi deo6, video data is set to any of 60
progadegOaphighd ptrid idex hagnbbenh satipuilatedt asotbe Fbpzth
[0060] Note that the picture size (Picture Size),
Proﬁ#éﬁe r dhe hGEhaﬁéoﬁaEé)Wlﬁhdwha%hnﬁﬁﬁbﬂﬂcrﬁﬂdepwﬁﬁrmat
t-rate) of the AVC video formats shown in Fig.
AVCaVéd@?énﬁpe§08PaFH@16aF§n§P€r§°UF§PaPFﬁ§lﬂé §H66§Pﬁg,
ghlch are also stipulated with the level of AVC. The
00930 ues of the plcture size, frame rate, and nmaxi num
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bit rate
[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 wvalues 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




of an AVC video format shown in Fig. 1 take priority
over the values stipulated with the AVC |l evel with
which the AVC - 28 - video format thereof is

conpati ble. [0061] That is to say, the level of AVC
supports (covers) a |ower level (small nunerica

| evel ). Specifically, for exanple, in Fig. 1, the AVC
video format AVC Videos is sganpatible with the |evel
4.1 of AVC, but with the level 4.1 of AVC, 50 Mops is
stipulated as the maximumbit rate. Wth the |evel

., smaller than the | evel 4.1 of AVC, the value of 50
Vldsl%’pstjo&mal teddiereod; L5urcameatadiehe maxi mumbit rate,

[00 3 thus, the level of AVC supports a |ower |evel.
%3 62] The AVC vi deo for mat AVC Vi deos is conpatible
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supported with the AVC |evel thereof
the level smaller than the level 4.1 of AVC, the value of 50
Mbps or less i1s 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




[0064] For exanple, as described above, in Fig. 1,
the AVC - 29 video format AVC Videos is conpatible
with the level 4.1 of AVC by which 50 Mops is
stipulated as the maxi mumbit rate, but with the
maxi mum bit rate (Max Bit-rate) colum in Fig. 1, the
maxi mum bit rate is set to 40 Mops. The value of this
40 Mops differs from 50 Mops which is the maxi num bit
rate stipulated with the Iével 4.1 of AVC with which
the AVC video format AVCVi deo5 is conpatible, but the
50 Mops thereof is the value within the range
videgpfpormed, A¥fidVidethi s campatdDl®bpstieskei bedeindt heof
maxi mum bit rate (Max Bit- rate) colum takes priority
AVCobgr wBhchbpS ¥epei hg asipnéatedxkpubhei raxdmem bit rate,
stipulated with the level 4.1 of AVC [00651 Wth the
butnwithpphratasispachitcaptendtay Bhtreghed ¢oluppein Fig.
par anmet er s (garaneters rel ating to encodi ng) other

1 the&nmarhBUReR huRf bt 1PabEtof 0aflAePFi deBN® oY e st
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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 encoding) other than
the maximum bit rate of an AVC videco format as well, a wvalue
different from the value stipulated with the level of AVC
can be employed as long as it 1s a value within a range
supported with the level of AVC with which the AVC wvideo
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




| evel 4.2 of AVC, 2097152 pixels are stipulated as the
picture size (referred to as maxi nrum frane size
(pixels) in 30 AVC). The picture size (Picture Size)
of the AVC video format AVCVideo6 in Fig. 1 is 1920 x
1080 (= 2073600) pixels, which differs from 2097152
pi xels, but is a value wthin a range of 2097152
pi xel s stipulated with theé evel 4.2 of AVC. [0067]
Note that with the new apparatus specifications,
regarding the AVC video formats, the paraneters other
than the paraneters (picture size, franme rate, and
AVCpaxi Bbm bitturat ej zshd®mcinrfi §ize) cah beeskVpulated.
This can be applied to AVC audio formats which w ||
forpatdd¥erVbeachexn. Fipo0ossisNeRE0 kolP8eyfres2of3aWD
audi o formats AVC Audiol, AVC Audi o2, AVC Audi o3, and

pixgler Aihieh ai Efehswhtar 2A871P3weixside BRLFig. a1vadue
ydi o data formats_conformng to, AVC (hereafter

Wltgéfleﬁréan% g5 AVR Aadi Bl%%iﬁaﬁta@uéﬁb%épwsbe}ﬁe level
i 2[086%% Al'l of the AVC audio formats AVC Audiol, AVC
AVC Audi 03, and AVC Audi 04 are conpatible
[Ooﬁﬁiﬁ the level 2.0 of a high quality audio profile of
VC (Profile is High Cpality Audi o, and Level is

2. Qce L0070, M 3 N VG, kel 0, oLl AYG Al

regardlng 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_Audio2, AVC Audio3, and AVC Audiod 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 Audio4 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 Fregquency

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




frequency of audio data is set to 24 kHz (Sanpling
Frequency 1is 24), and the maximumbit rate is set to
48 kbps (Max Bit - 31 - rate is 48). [0071] Al so,
with the AVC audio format AVC Audi 02, the sanpling
frequency of audio data is set to 24 kHz, and the

maxi mum bit rate is set to 64 kbps. Wth the AVC audi o
format AVCAudi 03, the sanplipng frequency of audio data
is set to 48 kHz, and the maximumbit rate is set to
128 kbps. Further with the AVC audi o format
AVCAud|o4 t he sanpllng frequency of audio data is
rat&etis 4848 kHz, and the maximum bit rate is set to 256

0 %gﬁs [0072] Wth the new apparatus specifications,
[0 exanpl e, an optional one of the six types of AVC
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exanple, a "conbi nati on” bet ween th
Further, with the AVC audio format AVC_Audloé, 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
opticnal 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 cecdec class. Also, with the new apparatus
specifications, for example, a combination between the AVC
 video format AVC_Video2 and the AVC audio format AVC Audiol

can be set to another codec class.




video format AVC Vi deol and the AVC audio format AVC
Audi ol can be set to another codec class. - 32 -
[0074] Note here that the noving i mage data with audio
is set to an object, so a conbination between a video
data format and an audio data format has been set to
a codec class, but for exanple, only a video data
(moving inmage, still imge);, format, or only an audio
data format can be set to a codec class, also, for
exanpl e, a conbi nati on between a video data format,
an _audi o data format, and a caption data format can
[00gd)set to a codec cl ass. [0075] Next, with the new
ap aratus specifications, in order to secure

Bei BEFet Bkt R Maphad atnaee, dake onititly, audieobiecset
Ieveg serV|n as a groug of one or nnye_codec cl asses
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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 is 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




codec class #2, the AVC video format AVC Vi deo2 of the
codec class #2 includes the AVC video format AVC
Vi deol of the - 33 - codec class #1. [0078] Now, both
of the AVC video format AVC Vi deo2 of the codec class
#2, and the AVC video format AVC Vi deol of the codec
class #1 are conpatible with the baseline profile of
AVC, so the type (e.g., entyppy encoding is perforned
in AVC, and the type of the entropy encoding thereof
(CABAL or CAVLC or the like in AVC)) of processing
perfornmed as to each of the data of the AVC video
COdFSrﬁéﬁsﬁvﬁ Vi deo2, and the data of the AVC video
[Oogg nat AVC Videol is the sane. Also, the value of a
aneter such as the picture size or the like of the
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format AVC Vi deo2, and such a relation
the data of the AVC video format AVC Video2, and the data of
the AVC videoc format AVC Videol is the same. Also, the
value of a parameter such as the picture size or the like of
rthe 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 smallexr than the value of the same type of parameter
of the AVC video format AVC Video2, and such a relation
between the AVC videc formats AVC Video2 and AVC_Videol is

referred to as "the AVC video format AVC Video? encompasses




bet ween the AVC video fornats AVC Vi deo2 and AVC
Videol is referred to as "the AVC video format AVC
Vi deo2 enconpasses - 34 - the AVC video format AVC
Videol". [0080] The AVC audio format of the codec
classes #1 and #2 is the same AVC Audiol. [0081]
Accordingly, in the event of conparing the whol e of
the codec classes #1 and #2, _the codec class #2
i ncludes the codec class #1, and in this case, a
codec i ncludi ng performance capabl e of processing the
a of the AVC video fornat AVC Vi deo2, and the data
theo£Vphg1§gg 0dmatt BVraViAdvel"vi deol of the codec cl ass
§§ i ncl udes performance capabl e of processing the
[0048%a of the AVC video format AVC Videol, and the data
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operate with a reference clock of a
thecg?pgl &Eﬁéﬂ éﬁ% asi de from regarding whet her or
[OO@?t a function arranged to operate the CPU thereof

'gh a clock whose frequency is |ower than that of
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her eof i ncl'udi ng perfornmahce to operate
cod@htBlés%égcﬁlmﬁﬁéetéregH@”E%déé E9$§§ Lhaphthalie8f the

he reference cloc a codec including performance

- codeapabb8s #1, and in this case, a codec including
performance capable of processing -the data of the AVC videoc
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_ 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 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 1s 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 Video2

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




of processing the data of the AVC video format AVC
Vi deo2 and the AVC audio format AVC Audi ol of the
codec class #2 - 35 includes the perfornance capabl e
of processing the data of the AVC video format
AVC Vi deol, aside fromregarding whether or not a
function arranged to process the data of the AVC
video format AVC Videol andg4he AVC audio fornat
AVC_Audi ol of the codec class #1 has been actually
installed. [0083] Accordingly, in the event of a
ertain codec cl ass enconpassi ng anot her codec cl ass,
incjudsgethenEradPaBaacer GAEAPSR QﬁrHﬁ@@@sﬁén§r§éés§aFﬁe0f

dat d d t d di dat f th
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ec class i's referred  to as an upper co
[oo¥pper conpatibility between codec classes can be
ensured. [0084] Subsequently, with the new apparatus
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conpatibility is ensured is stipulated as a codec

encbRpebsih§08hbthdeVeorkthcl Aesnew apRacaiHéluding a
specifications, in the

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




event of a certain codec class enconpassing anot her
codec class, a codec having a function arranged to
process the - 36 noving inmage data of a certain codec
class can be required to install a function capable
of processing the noving image data of another codec
cl ass, which only enables such a requirenent to be
stipulated in the case of_ ertain codec class
enconpassi ng anot her codec class, and accordingly,
such a requirenent is not indispensable. [0086]
Accordingly, even if a certain codec class enconpasses

MOVARGt KERICodedacicds @, Ciertend epdac chasssgeh e required
requi renment_ is not stipulated, upper and | ower

to dgsdeildng dMacHdrnc #8988 lebefwesRCeRE 1fo thedBeving image
cl asses, _and accordin%Iy, u%per conpatibility is not
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[ooR@gessary to ensure upper conpatibility between codec

cl asses belonging to one codec |evel, but
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certain codec |evel, and a codec class belonging to
ano@Retrhebdeedegakeyelni $hBobkveAsULREt (ENBheaMB¥quirement 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 compatibllity 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]




or may be not be conpatibility). [0088] - 37
Accordingly, all of a plurality of codec cl asses whose
conpatibility is ensured can be regarded as one codec
| evel, and also a part thereof and the rest thereof
can be regarded as a separate codec |evel. Further,
each of a plurality of codec classes whose
conpatibility is ensured ¢ be regarded as a
separate codec class. [0089 Note that in order to
realize the premse of a group of codec classes whose
conpatibility is_ensured, it is necessary for the
gr%ﬁﬁ°6§l€6é§@ elassésat Rénsat ity miveodecseleappadwhose
seri i,nclusive relation. That is to say, for
ComQ?gﬁgﬁél Uvn 16y GBS YRSk CRPY BE, regesREd asd onki £edesddevel,
sses bel % to one codegglevel the first codec

and anBEFE thAFECincofhibisedesh thersedordncb8egeyarded

o 8030, B ST A B o

cod?%cgﬁgggggdwh% %o%gatl & EEZE%FP§F 3%8% g%c%ﬁgarded

exanple, in “t e ven

as %OgégaQBQ%S%%d% Eggnpassed in the third codec

cl as but one of € first and second codec cl asses
[00BS]NOt enconpassed in the other, the first through
third codec classes are not allowed to belong to one

FrHgteL el IoumLe o rebl e L LU o o1
codeecendsasd Whokd cofpEteha3$€§ 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 the second codec class, and alsc
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 is 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]




are allowed to belong to one codec level. [0090] - 38
Now, a codec level is a different concept fromthe
| evel stipulated with AVC. [0091] Al so, an upper
codec cl ass requires conplex encodi ng processing
regardi ng picture size, imge quality, the nunmber of
i mge types, and so forth, as conpared with a | ower
codec class. [0092] = Fig. & shows exanples of codec
| evel s and codec cl asses regarding AVC. [0093] In
Fig. 2, the three of AVC A, AVC B, and AVC C are
stipul ated as codec_levels, and further two codec
cl HS¥esa BefiBfigleBedath af dihéeeppbeoproers AvanALhavc
B,. and QXC C.. Note here that the two codec cl asses
Levgi SfhiRrdatRe ¥dkd ANGnber of codec cl asses belong to
[00§3ﬁh of the three codec |evels AVC A through AVC C
t the nunber of codec classes belonging to each of
the ggreg cqodec Ievgls VC A through AVC.E IS not .
reStPPEtad PBPtho Cdnd PPt hef SEHETRENBEFELES RRgReEing
[ restri to_the.sane nunber. [0094
pro%%%%?ﬁgnrgggghi%%fhécg&%gcgéég’cﬁgg 8sq8gﬁéﬁgfngg?oLHMber

of #MMgeOkyhle, CadRC sbe¥BLEnVasAtREAAR (WenCa?iBuer codec

I ndi cat
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 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 of the three codec levels AVC A through
AVC_C is not restricted to two, and further the number of
codec classes 1is 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




| abel s #1 and #2, but a codec class belonging to a

different codec level is a different codec cl ass

regardl ess of such a - 39 - |abel. [0095] Hereafter,

l et us say that a codec class is represented wth a

| abel indicating a codec |evel to which the codec

cl ass thereof belongs, and a | abel indicating the

codec class thereof as appﬁfpjiate. For exanple, |et

us say that the codec class #1 belonging to the codec

| evel AVC A is represented as AVC Level #l A C ass#1 by

enpl oying a |l abel "A" representing the codec |evel
labgyc A, and a | abel "#1" representing the codec class

#1. [0096] Note that of codec classes belonging to
[00PRd same codec level, a codec class having greater a

nunber serving%as a label indicating a codec class

en%%ﬁﬁﬁggﬁg'a bded %@%S%haﬁa@iﬁ@dgﬁa?}%?sa?%uﬁ%%?esented
withtd G3bed) Ihtlc8ei86% LR Takern thovhigholRe  sodst
clafh EALeer s Bl Gk oS aEa) aonrbRbC A TCERAOANE SraEe
cLaRy e Y e o BB Ep ERE P RS R ekl 88 orChEl R ay phat
eneAVGabevel1ea Piapsiloands AXC Levelles CLass#zvbehosg

to the codec ass
represented as AVC _Level#lA Class#l1 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
labei 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#1) and #2
(AVC_Levell#C Class#2) belonging to the codec level AVC C,
the codec class AVC Levell#C Class#2 enccompasses 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




codec class AVC Level | #A C ass#2 is a conbi nati on
between the AVC video format AVC Vi deo6, and the AVC
audio format - 40 AVC Audi 04, which have been
described with Fig. 1, and the codec class AVC
Level | #A C ass#|l is a conbi nati on between the AVC
video format AVC Vi deo5, and the AVC audio format AVC
Audi 04. The codec cl ass Aygcpgyell#A Cl ass#2 is an
upper codec class, the codec class AVC Level | #A
Class#l is a |ower codec class, so with an apparatus
capabl e of processing the data of the codec class AVC
AVCLé\véIlP#A whisbyhavet heepr desssithgdofitheFdat alof anflethe
codec class AVC Level | #A O ass#1 needs to be ensured.
Codﬁﬁogé]asm 8YC_LeueslEraSiagshlcipererPrBiuphsgn1bahyeen

AYC Levy g I#? Cl ass#2 bel ong to the codec class AVC B.
therRdC ghdge CPaBeTAG¥CLEVEPPER endskhe RYCa2UduBi hatTah

AVCo R B hor mine AV RuBBSS ARd-LRESLLUBcC bR ASE2 b A1
nat i

uoppf E00EE CLERRUC bR (BagS TR R R e B R T A G Al A
LowbldL8aecThE 80000 ClLash ANCLBYPLLAR CLRsRIZ L8 an

upper codéc ¢ éss eve

prog£§§§ﬁ tﬁead59$55fceggcc ééésclggfmﬁﬁe @Qefffﬁréiggs#Z

capabl & of processing the data o he Cﬁ

the/WEabeust hiB 6l aaetdachherpEageesiog ofathe data of
e codec class AVC Level G ass#1 needs to be
avcensverdyn €099941 needs to be ensured.

[0098]

Also, codec classes AVC Levell#B Class#l 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#l needs to be ensured.
[0099]

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

AVC_Levell#C_Class#2 belong to the codec class AVC C. The




Furt her, the codec cl asses AVC Level | #C C ass#|l and
AVC Level | #C O ass#2 belong to the codec class AVC C
The - 41 codec class AVC Level | #C C ass#2 is a
conbi nati on between the AVC video format AVC Vi deo?2,
and the AVC audio fornmat AVC Audiol, and the codec
class AVC Level | #C Class#1 is a conbi nati on bet ween
the AVC vi deo fornat AVC_\ﬁﬂeo_I , and the AVC audio
format AVC Audi ol . The codec cl ass AVC Level | #C
Cl ass#2 is an upper codec class, the codec class AVC
Level | #C Class#1 is a | ower codec class, so with an
codggpalargs AY&pabelaf Cpfdessdilng st hecdubanstiphebesueen
class AVC Level | #C_C ass#2, the processi ng of the data
theofVC: FddegdéererasSVAEIerar | #edatagsﬂcnééé@t gopmat
ensured. [0100] Note that with the prese
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to a certain codec level, decoding o data o
clabQWRVchgeélQ#@S§1B§E929'EHetBrbaés§QH§Coke¥ﬁE data of

t hereof is ensured.
the codec class AVC_Levell#C Class#l 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 reguired
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 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




[0101] As described above, a codec |evel needs to
satisfy a 42 condition of a group of codec classes
whose upper conpatibility is ensured, and it is
optional to inpose the other conditions which are not
contrary to the condition thereof. [0102] That is to
say, a codec level can be stipulated, for exanple, by
application of an apparatus,{recording/playback
apparatus), which includes a codec, configured to
perform recording or playback of data [0103]
Specifically, for exanple, a certain codec |evel can
Conﬁét1§P|§§I§t6§O&§ Qfgﬁ@ﬁﬁcoﬁl@ﬁéeﬁrwhﬁﬁé vopec cl asses
upper. conpatibility is ensured, which can
Comﬁ’a‘ﬁ&Pélétéjr 4t enﬁﬂl&eaipeaélﬁz ét( llﬁa@EtéP?é)l tRaABPEsgnfhe
one of interlaced % ressive scan nethods,  and
Othizn §PBILhY OBt WEW eﬁ‘E&dPﬁ’g 6PNt EABKCEPChREe£PRBAS AN
éda%tlve Binary Arithnetic Code) of conplex but high
&nce di ng performance, and sinple but CAVLC
[Olbgﬁntext-based Adaptive Vari abl e Length Code) of
encodi ng perfornmance of a certain |level. Such a codec

lefﬁ £ CAD gg%§§'pglééggcaf?95¥t@¥£H§%t%§§? Q@edfég

di splay a qual 1 |on7
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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 eguipment.

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

group of one or more codec classes whose upper compatibility




Furt her, another codec | evel can be stipulated as a

group of one or nore codec cl asses whose upper

conpatibility - 43 is ensured, which can handle a

m ddl e (not great but not small) picture size, handle

any one of interlaced and progressive scan nethods,

and handl e any entropy encodi ng of CABAC and CAVLC

Such a codec | evel can be s&%pulated as an

application arranged to display a

standard-i mage-quality SD (Standard Definition)

i mge, for so-called SD conpatible equipnment. [0105]
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apparatus, I.e. I'i cati on
equdpRandtus (e.g. hard di sc recorder) conflgured to
perforn1record|ng and pl ayback of a noving inmage
[010B¢l udi ng audi o, or an audio apparatus (e.g., MD
(Mni Disc) (registered trademark)) configured to

peﬁiéwﬁnyet 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
. iny the progressive scan method, and handle only CAVLC.
Such a codec 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 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 audio (voice).

[G107]




recordi ng and pl ayback of audio (voice). [0107] - 44
The codec level shown in Fig. 2 is stipulated by an
application of a recording/playback apparatus. That is
to say, in Fig. 2, the codec |level AVC A is an
application for HD conpatible equi pnent, and the
codec level AVC B is an application for SD conpatible
equi pment. Al so, the codec 4} evel AVCC is an
application for nobile equi prent. [0108] Accordingly,
the HD conpati bl e equi prent conformng to the new
apﬁgratus specifications in Fig. 2 needs to be

co
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specifications i g conpat e equi pnment
roloequired for the specifications conpatible with the

codec plass AVC Level #A Cl ass#2 needs to be
conpab ol egW i hthbensodsfp st 885 AVGuLENELhEACLhBSSHEZng 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




(function capable of processing the data of the codec
cl ass AVCLevel #A Cl ass#2 is required), but the HD
conpati ble 45 equi pnent not required for the

speci fications conpatible wth the codec class AVC
Level #A Cl ass#2 needs to be conpatible with the codec
cl ass AVC Level #A O ass#1, and does not need to be
conpati ble with the codec. cjass AVCLevel #A Cl ass#2.
This can be applied to the SD conpati bl e equi pnent
and mobil e equi pnent confornming to the new apparatus
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codec class within any c stipula W th

comphe iBaW 2BRAPALUS éaacmbbgqblaaﬁlgﬁ%ﬁ% E8nP8rming to the
conpatible with a | ower codec cl ass of the conpatible

newCegparaltass spekofigcagiohe therggdee | evel thereof
(needs to include a function capable of processing

[01.hAé data of a | ower codec class), so upper

conpatibility is ensured wherein a recordi ng/pl ayback

applae at esocdimpal p b gbadt heppaest as nceofleeml @y eto Caile new
appg;ggﬁzsspecifications 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
é 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]




the data of |ower a codec |evel than the codec |evel
thereof. [0112] - 46 Specifically, of the
recordi ng/ pl ayback apparatuses conform ng to the new
appar atus specifications, for exanple, the
recordi ng/ pl ayback apparatus conpatible with the codec
cl ass AVC Level #A O ass#2 bel onging to the codec | evel
AVC A can play the data of,the codec class AVC
Level #A Cl ass#2 thereof, and further can play the
data of the | ower codec class AVC Level #A O ass#l1,
i.e., has upper conpatibility. [0113] However, the
re§8?8ﬂﬁ@FBEgyba@ﬁ apparacosdépapat apbeckippatatuses
codec class AVC Level #A C ass#2 bel onging to the
condodar NG +& t)&@cﬂﬁWu@@@ﬁﬁétt%e@@epéfﬁgﬁél@aﬁpaﬁpm pregple,

h exceedln Eﬁ atlble codec |level AVC A. That is to
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by an application fhe 'rééording
[olapparatus, it is not realistic to require processing
of the data of a codec class belonging to

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 class
AVC_Level#A 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




t he codec | evel AVC B for SD conpati bl e equi pnent, or
the codec level AVC C for nobile equi pnent fromthe
HD - 47 conpati bl e equi pment serving as the target of
the codec Ilevel AVC A and al so requests for such a
demand are not frequent. [0115] Note that it is
permtted (free) for the recording/playback apparatus
to be conpatible with a plgrality of codec |evels.
That is to say, for exanple, it is permtted for the
recordi ng/ pl ayback apparatus to be conpatible with
t he codec class AVC Level #A Cl ass#2 bel onging to the
compgdde Liee P ipyEns, sgayiadsdscshgatpbpetwPththehecesdec
cl.ass. AVC Level #B C ass#2 bel onging to the caodec
Leviedy &Veade BPdHSQEQeF?qPﬁétFe§8Fd?ngpﬁagﬁﬁéRdaﬁﬁﬁrBPES
needs to process the data of the | ower codec class AVC
Tregielit#a O ass#1 of the codec class AVC Level #A
[019 ss#2, and the data of the |ower codec class AVC
[&Vel #B O ass#l of the codec class AVC Level #B
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or exanple, 1n the event that recoding or playback
is pkridtacasrbe andetachabliagypeaydhpe ABEhYATLS 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 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 codec level AVC_B.
[0116]

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




performed with a recording/pl ayback apparatus, even if
the recording nediumis cyclically used between 48
recordi ng/ pl ayback apparatuses conpatible with the
same codec level, the data recorded in the recording
medi um at a recording/playback apparatus conpati bl e
with a |l ower codec class can be of course played with
a recordi ng/ pl ayback apparaf us conpatible with the
same codec class, and also can be always played at a
recordi ng/ pl ayback apparatus conpatible wth a upper
codec class. [0117] Further, with the new apparatus
recopdinpi/ pABYDASK appgradiiagsotompesdbieckash bheasabdec
| evel can be handled easily. [0118] That is to say,
C°d§§ &@geﬁvbéaeaaé§é rﬁC@é&@é dnasej segordapgepedium at a
ed.to classify the performance of a codec, and
recaré&a 6P#éVBPCKSaapaﬁaﬁﬁsopoaﬁétaplﬁoWéteoaeéowﬁasgggec
per. co atlb Lt nsur ed,
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2ppgraLh puo%g%ggbgggggvtpggggcﬁgmgag baRe RIS e Ge Tt alge can
be %E%Eg ﬁp§g889§ta erQQ%réER§9£§gybaLgﬁ%8$%€§% ?kg?ly’

com%ﬁ%lbméeﬁl gdgc %g%ate SoAYC A AYC B, and AVC C have

een al ready st when maki ng a new codec cl ass
[0117]

Further, with the new apparatus specifications,
upgrading of a codec class or a codec level can be handled
easily.
f0118]

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 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




bel ong to any codec level thereof, it is necessary to
stipul ate the upper and lower relations of the codec
cl asses - 49 belonging to the codec |evel thereof
agai n as necessary, and also cause the
recordi ng/ pl ayback apparatuses conpatible wth the
codec |l evel thereof to be conpatible with the new
codec class as necessary,_ gnd accordingly, the
stipulations (contents) of the other codec |evels,
and the recording/playback apparatuses conpati bl e
with the other codec |levels are not affected with the
belﬁ@ﬁ#@@dé@ EhassodepoiguplArberepér agranphe, naseshowM, and
in Fig in the event that the three codec |evels
alSﬂvéaﬂse/wbeBresﬁadAve:/elﬁabéckbégﬁaaﬁizéaay §Pmaarabéa

gh stl uIa ew codec | evel maki n
wit EBEE | @8V%ﬁgfgaiﬁﬁ£ ﬁ@mpﬁoﬂa@PFE%QFe wmsgeahe new
AVC A C
- codg®glg E\”/é%t 'fl%ﬁ%sgﬁﬁgfrfgetahEgﬁgﬁggwgéevegﬁﬁaraﬁaﬁéaé\}/ﬂs
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ove eve new co
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class, and the other codec levels are not affected
[01%D¢ reby for each codec | evel upper conpatibility
betmeen codec classes belonging to the codec |evel

t hereof £an Heaigld) |ys 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]




mai ntai ned. [0122] - 50 That is to say, if codec

| evel s are not stipulated, and wupper conpatibility
needs to be ensured regarding all of the codec

cl asses, when attenpting to add a new codec cl ass,
there is a case wherein all of the codec classes
havi ng been already stipulated are affected, and
consequently, it beconmes difficult to add a new codec
class in sone cases. On the other hand, with the new
apparatus specifications, codec Ievels each serving
as_a group of one or nore codec classes whose upper

cdweet|b$|t@ysagrehguee@e%abevek%naretm@tn%ﬁtﬁpl@ﬁﬁd and
when attenpting to add a new codec class, on
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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]
Cedec levels and codec classes have been thus described

with AVC as an example, but with the new apparatus




Codec | evel s and codec cl asses have been thus
described wth AVC as an exanple, but wth the new
apparatus - 51 specifications, with regard to the
ot her coding nethods other than AVC as well, codec
| evel s and codec cl asses can be stipulated. [0125)
Fig. 3 shows exanpl es of codec |evels and codec
classes regarding MPEG4 ass@a coding nethod other than
AVC. [0126] In Fig. 3, two of MM A and VM B are
stipulated as codec |evels. Two codec cl asses bel ong
to the codec level Mi A and three codec cl asses
spegdifdRgtionshe vdddled oyl thytBe Jthez7roNsre meahods
Fig. 3, as wth Fi.,g. 2, the_codec classes belonging
otheg™ Fhgho A Cop st W@lgod@@dﬁé‘—véﬁéfew ANgn§oNBCBCARESEs” can
b indicated with | abels such as #1, #2, and #3 for the
& §iREUSPATEonveni ence, but a codec class bel onging to a
[Olgifferent codec level is a different codec class
géardless of such a |l|abel. [0128] Also, in Fig. 3,

and an audi o na descri ption equlv
oo NRERREERT R SPRL 405 AU ICLE, L FR) B0
[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#A Class#l {codec

class #1 belonging to codec level M4 A) and




In Fig. 3, the codec classes M4 Level #A C ass#l (codec
cl ass #1 belonging to codec level M4 A) and - 52
MiLevel #A C ass#2 (codec cl ass #2 bel onging to codec
|l evel M4 A) belong to the codec Ievel M4 A The codec
class M _Level #A O ass#2 i s an upper codec cl ass, the
codec class M Level #A C ass#1 is a | ower codec
class, so with an apparatus, capabl e of processing the
data of the codec class M Level #A Cl ass#2, the
proceSS|ng of the data of the codec class M4 Level #A
needs to be ensured. %0130£ Al so, the codec
M4_&ﬁa§§é§_ﬁﬁaﬁé\#8| #BOCrPasSA2SEcBdebedPRI&NTHTOhEPERGI AEVel
ec level M4 B), M4 Level #B_Cl ass#2 (codec_ cl ass
'M4mﬁg %@ ShGi 1§ FBec88€80|é9¥P1NM BR: ahfe codec class

M4 E%&%ﬁ%ﬁﬁ%l%séz %035539?8%2%85%0?5 @Pg:]nggteof%%%?iz class
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ma_LRTed9aetiBsR3l 18 A CulR, ShRRY datdr i Sa s oEh S0he”
| #
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ata o ec” cl ass Leve ass#2
claﬁéoﬁﬁsﬁnglﬁﬁ thgsgﬁian@édE“@oCBQe@nsﬁkéés MA Level #B
Cl ass#1 needs™to be ensured. Al's with an apparatus

[oi1eapabl e of processing the data of t he codec cl ass
M4 _Level #B_Cl ass#3, the processing of the data of the

Cale€o, the codec classes M4 Level#B Class#l (codec class
- #1 belonging to codec level M4 B), M4 Levelf#fB 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




class M4 Level #B O ass#2, and further the processing
of the data of the codec class M4 Level #B C ass#1l
need to be 53 - ensured. [0132] Note that in the
above-nenti oned cases, codec levels and codec classes
have been stipul ated separately regarding each of AVC
and MPEG4 which are different codi ng nethods, but
codec | evel s and codec cl.a s do not always need to
be stipulated separately for each codi ng nethod,
whi ch can be stipulated regarding a plurality of
codi ng nethods. [0133] That is to say, for exanple,
enspiyeche event that five codec |evels #A, #B, #C, #D,
and #E have been stipulated, the codec |evel #A may
[0153 the codec level AVC Ain Fig. 2, the codec |evel
be the codec |evel AVC B in Fig. t he codec
ngg#@%yl%et%ea%%wa%d“%%?n%é/c%sg% P2, 1o thes
cod 8¢ | eye be the ode level M4 A i s
 ando 3558 8{GasE " Bote Betaptortinsctoneb FayeIy MR Fling
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[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) is 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.




upper conpatibility is made ensured are stipul ated as
to the codec level thereof. - 54 - [0135] That is to
say, for exanple, in Fig. 2, the codec level AVC A is
stipulated so as to be conpatible with the high
profile of AVC, the codec level AVC B is stipulated so
as to be conpatible with the main profile of AVC, and
the codec level AVC Cis s§jpulated so as to be
conpati ble with the baseline profile of AVC, and
further, codec classes whose upper conpatibility is
e ensured are stipulated within each range of the
[Olﬁgjh profile, main profile, and baseline profile.
npatibility_ is nmade

L wh
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apparatus specifications. [0137] In Fig. 4, avid

uppeRNBLAPEONPLLSES BsCAHBEAeHBlutked, aBe stipulated w1th1n
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
belong to the codec level AVC A, codec classes whose upper
compatibility is made ensured within the rarige 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




canera DSP (Digital Signal Processor) unit 2, SDRAM
(Synchronous Dynam ¢ Random Access Menory), a nedi um -
55 interface 4, a control unit 5, an operating unit
6, an LCD (Liquid Crystal Display) controller 7, an
LCD 8, and an external interface 9. Also, with the
vi deo canera, for exanple, a recording nmedium10 is
detachabl e, such as a nenoyy card enpl oyi ng
sem conduct or nmenory, an optical recording nmedium
such as recordable DVD (Digital Versatile D sk),
or dahbl e %Co act D sc) and the |like,  a
lntﬁﬁ REFT &7 dPskONETRagRBLite Oor ap®, °RRAAESNPOPPAL F188] LCD
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optical block 11, and subjects this to phot oel ectric
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as an electric signal, and supplying this to t he
magheeipr ageksi agmeyheuit t3pel 0348) 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 subsequent 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 elebtric signal, and supplying this to the
pre-processing circuit 13.
[0140]

The pre-processing circuit 13 subjects the image signal

from the CCDb 12 to CDS (Correlated Double Sampling)




The pre-processing circuit 13 subjects the image
signal fromthe CCD 12 to CDS (Correl ated Doubl e
Sanpling) - 56 processing to elimnate noise, and
subjects this to AGC (Automatic Gain Control)
processi ng, thereby controlling gain. Further, the
pre-processing circuit 13 subjects the inmage signa
fromthe CCD 12 to A/D (Analgog-to-Digital)
conversion, and supplies video data serving as a
digital signal obtained as a result thereof to the
canera DSP unit . 2. 0141] The driver n resp e
PrOFSSFIHEchﬂt ?EllmePéi"het haisEonfPol SHHDFC§S Ebbfﬁl ngggg

Au%r'vk Engndht FelR BrockeeeSrkpl; " Ephacast Febr raPboRS
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control fromthe <control unit 5, generates a timng

[o18ngnal representing predetermned timng, and

supplies this to the CCD 12 and the driver 15. Here,

t MEn O ize it S14l) | V@Nrdypdhiee dfd iy congnal firam tihe

driver 15, perfornms photoelectric conversion in
conaeodrdahtesw khppheeti i dgisiggaki§nain thefignrad 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.




generating circuit 16, and supplies an inage signa
obtained as a result thereof to the pre-processing
circuit 13. - 57 - [0143] The canera DSP unit 2
conpri ses an automechanism control unit 21, a codec
22, and an SDRAM controller 23. [0144] The
aut onechani sm control unit 21 generates a contro
signal configured to controfy automechani smsuch as AF
(Auto Focus), AE (Auto Exposure), AWB (Auto Wite
Balance) and so forth based on video data supplied
?n1(the pre-processing circuit 13 of) the canera
[Olﬁﬁ a measured val ue of brightness of a subject
actinoneter, and so forth,

gglled fronbﬁp uns h0£n
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[Olhg 45] The codec 22 encodes or decodes data in
accordance with the codec class of the codec | evel
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as a result thereof to the control unit 5.

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 contreol unit 54 controls the driver 14 based on the

control signal from the automechanism contrel unit 21.

[0145]

The codec 22 encodes or decodes data in accordance with
the codec class of the codec level with which the wvideo
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,

[0146]

The video camera in Fig. 4 includes an unshown




[0146] The video canera in Fig. 4 includes an unshown
- 58 m crophone, and speakers, and audi o data
obtained fromthe mcrophone is arranged to be
supplied to the canmera DSP unit 2. The codec 22 of
the canera DSP unit 2 is configured to encode the
video data supplied fromthe canmera unit 1, and also
encodes the audio data suppld ed fromthe m crophone,
i.e., encode an noving inmage with audi o. Al so, the
codec 22 is configured to performdecoding of the
coded data of a npoving image with audio, and th

micEoR n&até“&népﬁé&ﬁ6sdaﬁad 65@&Pn€6tﬁﬁPﬁtﬁhaeaeééamnﬁhe
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regarding video dafa, and description will be omtted

is bed@higunedavdi pedabam §0448ingThe §QBA%eeat aothesr23
controls readihg/witing of gata as to the SDRAM 3.

moving image with audio, and the video data and audio data
obtained with the decoding thereof 1s supplied toc the
control unit 5. The control unit 5 displays the video data
from the cocdec 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




[0149] The SDRAM 3 stores data in accordance with the
control - 59 of the SDRAM controller 23. That is to
say, the video data supplied fromthe canera unit 1
to the canera DSP unit 2, and the coded data supplied
fromthe control unit 5 to the canmera DSP unit 2 are
arranged to be stored in the SDRAM 3 tenporarily, the
codec 3 encodes the videq a stored in the SDRAM 3,
and al so decodes the coded data stored in the SDRAM
3. [0150] Note that the video canmera in Fig. 4 is
conform ng to the new apparatus specifications, i

of F§QC§PB§M|BP€tWP@ﬁe§ 2@ert APAtcHdBetOCcFaEs Bheavééﬁﬁaﬁﬁta
dec | evel gf t he new agparatus speci fications,  and
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SDRﬂQCQQ|ng respectively. [0151] The mediuminterface 4
perfornms reading/witing of data

[0150]

Note that the video camera in Fig. 4 is conforming to
the new apparatus specifications, i.e., i1s 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 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]




as to the recording nmedium 10 nounted on the video

canera in Fig. 4 in accordance with the control of

the control unit S. [0152] - 60 The control unit 5

is a mcroconputer configured by a CPU (Centra

Processing Unit) 51, RAM (Random Access Menory) 52,

flash ROM (Read Only Menory) 53, and a clock circuit

54 being connected via a §t§n1bus 55, and controls

each unit of the video camera in Fig. 4. [0153] That

is to say, the CPU 51 executes a programstored in

the flash ROM 53, thereby controlling the

pr DBr 6eREEPAGUNLRI B 18, 2dRigEPCAMPLES T PR fhgierad by a

circuit 16 whi ch nake up the canmera unit 1, canera
CPUpdpenfire ! 2Prﬁ§aﬁaﬁpsnpaﬂ¢acél4 RAMCHREBAPROPFERSE, Mamary)

t Furth th CPU 51 trol
L o e
h di Ly thi h d
oo h® R S v gy e B, BUSoesaconi conhrans "ERgh chaLt
of gaecggaégl aﬁg§?”Eg' n1|n%erface 4 to record the coded

supplre rom ﬁg codec 22 in the recording
glun110 Al so, the CPU 15 receives the supply of
the vi deo data decoded by the codec 22, supplies this

t ol o] t 8 :
Agglﬁ%]?ojﬁ%ﬁf/%%e %E’éu %EZ)LE§ p%% %%ﬁ%@&’%gﬁ o%]lgo%g%ésﬂ?red 0

thePEQEEESROM b, r@ﬁ@@@gg Eentbe1opgyathen, b pLBSeSSlng

oper at i ng uni t
unit 13, driver 14, tlmlng 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 RAM 52 tenporarily stores data and so forth
necessary for the operations of the CPU 51. The fl ash
ROM 53 stores a program executed by the CPU 51, and
the data - 61 necessary for being held even if the
power of the video canera is turned off. The clock
circuit 54 counts point-in- tinme in sync with a
predeterm ned clock, therehy, providing the
i nformati on of the current &ate and day of the week,
the current point-in-tine to the CPU 51. The CPU 51
recogni zes a shooting date when shooting by the video
NeCEHPELY WRS PEANSr Medd &YeNsd If Gheh PhHsEd oén thige video
i nformati on fromthe clock circuit 54. [0155] The .
cangiar afi h§raRct o6 i-s IPEr slegkoFiacudér S4am@unsgpprips-in-
an .oper at i nal correspon to an operation

ti n c ng f—;l %I ng th ,of
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curQBALALLORL AL 0 1L L OUNLORLY! 3P) aYRA ORpHNG, LR 8,620
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t her eof .

[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




[0157] The external interface 9 is an interface
configured to perform conmunication externally. The
external interface 9 ................ - 62 is
connected to a personal conmputer, or an externa
apparatus such as anot her recordi ng/ pl ayback appar at us
conformng to the new apparatus specifications,
whereby the video canera is Fig. 4 can receive the
supply of video data (coded data) fromthe externa
apparatus thereof to record this in the recording
~ medium 10, or can supply the video data (coded data)
is cepprEEEJi Kot RePREEBRAILNGOMPYEGM 10Tt 8Nt RELEERESr na
paratus. [0158] Also, the external interface 9 can
aPPBEaEBﬁnéBFEdaﬁoanPBPere%ﬁﬁﬁr@lna/ﬁé@mbﬁ@ksaEﬁaagtvﬁe
ternet or Lhe | i ke, whereby the video canera
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stored in the_recordin um 10, or ca

vicgPaRaNakra T et hd PATeFREPLT PBEQPPPRVSPEnviAEe data
R e P B e

it LSOty ML gy i

datsxgsaagﬁsggﬁg | 8680 200BY1 00 Be CROLEral R ChEAEEN Y6 L85t he

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]




El ectroni cs Engi neers) 1394, USB (Universal Serial
Bus), cable LAN (Local Area Network), and so forth,

or may be a wreless interface such as wirel ess LAN
[0160] - 63 In the event that filmng is perforned
with the video canera thus configured, the canera
unit 1 receives light externally emtted froma

subj ect, and supplies the vwideo data corresponding to
the light thereof to the canera DSP unit 2. The
canmera DSP unit 2 subjects the video data from the
camera unit 1 to necessary signal processing, and

suBTBI tes eNWeBttBhaheltbRiRG| iorperSormee bl rohe unldeo
plies the video data fromthe canmera DSP unit 2
Camﬁaatﬁ us| epnédAtrsy efhe £8MaE3plaktt hi e6R1VAE LEDhS.
% 1& Also in the event that the user _has oHerated
extppaa peFat ﬁ&duﬁFPmﬁat8upﬁ§FFuanﬂe§HPHFﬁSS the video
trol I ner a t 2. Th
dat%ﬁgoqégﬁé?’%@gu FBrEbS LunPE FRFRAL, PhcbPaaraTRFanPS?
h I
s 8, RSB L gSEESeLy Ll e T
d
they B hn o B e 5 aE For P ahes "B RS B3, B«

oupfL BUERhy S e SOESLdpL ot ol espoegc ot le
suppli8si BnkNgide8CQRELNGrBRILHE d0nasadpkbl £n1£0262) 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 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. 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




On the other hand, in the event that the video data
recorded in the recording nmedium 10 is played at the
video canera, the control unit 5 controls the nedi um
interface 4, thereby reading out the coded data
recorded as a file from- 64 the recording nedium 10
and supplying this to the codec 22 of the canmera DSP
unit 2. The codec 22 deCQd%% the coded data fromthe
control unit 5, and supplies video data obtained as a
result thereof to the control unit 5. The contro
unit 5 supplies the video data fromthe codec 22 to
thet gecpetisgniesiler 19, t gndi sPPRy Yinds thast ke top godec 22
%0163 As descri bed above, with the video canera in
of Efg camerg 465 4aLL Ps emBBdEAdrAt 42cHaEATAS: AheaRaded
gorded in the ecordlgg me |un11g as a.file. Also,
dat?h ToBdEHSdSCR T P BPUED SHER FaFnﬁlﬂﬁauﬁﬁFﬂo as

d ded d dat
obtEibedSas® ar BaguTY" Fﬁs?geﬁt§9|§ﬁ°tﬁ8n%3%3r§#ﬁ Onedi e

con%%oisugﬁka%hgegg é%g thr data %B% %geacgggg 22 to

ereinthé re nedr n1 i'S nount €

therEEBrgbﬂg Bra¥ aqktgpggggggg) f tBﬁr he LCD 8.

recor |ng pl ayback appar er t e video
[p16afera in Fig. 4, and a file such as a noving inmage
and so forth is recorded in the recording/playback

ApRAT b 481 1 58A eRbovd NUSith | thé h\el@é/@néarﬁ@@é iherig. xy

recording medium 10 in which a file was recorde
vidapother KecehdbBelphaybackdapparabysahd 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 is decocded into videc data (played).
[0164]

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 sco 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 is

necessary for the video camera in Fig. 4 to determine

whether or not the file recorded in the recording medium 10




nounted on the video canera in Fig. 4, and the file
recorded in the recording nmedium 10 thereof is
pl ayed, it is necessary for the video canera in Fig.
4 to determine whether or not the file recorded in
the recording nmedium 10 - 65 - can be played. [0165]
In order to facilitate processing arranged to
determ ne whether or not_thie file recorded in the
recording medium 10 can be played, with the new
apparatus specifications, a nanagenent nethod
arranged to manage the files recorded in the

Canr@@opgﬁﬁﬁ daedi um 10 is stipul ated. [0166] Description
g be made regarding a file managenent et hod

[01 P]pulated with the new apparatus specifications with

illustrates
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[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 ROCT directory
{(hereafter, referred toc as ROOT directory) of the recording
medium 10,

[0169]

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




(hereafter, referred to as ROOT directory) of the
recording nedium 10. [0169] Now, the DCIMdirectory
is referred to as a DCF (Design 66 rule for Canera
File systen) imge ROOT directory, and the DCl M of
the directory name thereof is the abbreviation of
Digital Canera IMages. Still inage files and so forth
are recorded under the DCIM directory. [0170] Moving
image files are recorded under the MOVIE directory.
However, the directory whose directory nane
represents the codi ng nethod of coded data stored in
rulgppPhg CRREge Fiile ﬁ§5éeeété@agﬁnB@PEtepyeaﬁaévrtﬁ@d the
MOVIE directory. In Fig a directory

DCIH. PécEBFyIRERETPEY Teeﬂvébfreﬁér éaf +8F, Ypkrevrentes as
OAV 1d t d t d
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[0 i prectory nanme of the 100AVCOl1 directory represents
V encodlng In the 100AVCO1 directory a file

fﬁgétod ré%ho r%;%%gg%?g%£§?$ﬁﬁhq&%q9%%01" se?C|k;
dir8stbhe, d' H@Gé%i‘, nape HheeeebriSywhesar d¢decLBL9CREhe
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
100AVCO1l (hereafter, referred to as 100AVCO01l 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 M"100AVCOLl" which is the directory name of the
100AVCO]l directory represents AVC encoding. In the 100AVCO1
directory a file storing coded data subjecfed to AVC
encoding which is the cocding method represented with
"100AVCO1" serving as the directory name therecof is recorded
{placed).

[0172]

"M4P" of "100M4PO1" which is the directory name of the
100M4P01 directory represents MPEG4 encoding. In the

100M4P01 directory a file storing coded data subjected to




[0172] " MAP" of "100M4PO1" which is the directory
name of the 100MAPO1 directory represents MPEGA
encoding. In the 100MAPOl directory a file storing
coded data subjected to - 67 ME& encoding which is
the coding nethod represented with "100MAPO1" serving
as the directory nane thereof is recorded. [0173]
Now, for exanple, in the evyent_ that recording of a
file as to the recording nedium 10 is performed with
a file format conformng to | SO | EC14496-partl| 2, 14,
' a file nanme whose suffix is the sane (MP4) needs
MPE@& @eceﬁﬁpay@alae 160 thEt CORALPIaethedorepsaEq B8 1th

1 ~AV goded hereaft referred to as AVC file as

1095‘5?@3“ &Y nsutasartga LHGAF VY fed et 1S recorded.

{01§P§GA encoded (hereafter, referred to as MPE&A file
appropriate) In this case, it is difficult to

SR oot 1070 U8, AP o e
as €8”%BQU§@EB¥dlﬂbtHeaﬁgmp&@sggtgggﬁggh Nt,s A gh%gggory

whose "direc ory name represent ing e
forﬁgge@ongékﬁlﬁ E@V@ chB4 6 FPgoi mage fkle,ig;ie
created 1 me |ate y under t I'E directory, and In

nameh@hes@egaeryx &Berﬁefsaméllﬁpeﬁ fedgd datpeeBppisPed as
h the codi ng net hod represented with the directory

to ﬁaﬁEOhm9reotlr5 becepded. datQ1Z9t-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 recorxded.
[0175]

That is to say, for example, as described above, in the
100AVCO1l directory whose directory name represents AVC

encoding an AVC file storing coded data AVC-encoded is

recorded. Also, in the 100M4P01 directory whose directory




That is to say, for exanple, as described above, in
the 100AVC01l directory whose directory nane
represents AVC encoding an AVC file storing coded
data AVC-encoded is recorded. Also, in the 100M4PO1
directory whose directory - 68 nane represents MPEXA
encoding an MPE&4 file storing coded data
MPE&4- encoded i s recordeq:({ 176] In this case, even
if afile whose file nane includes the sane suffix as
anot her file, the coding nethod of coded data stored
in the file thereof can be determ ned (recognized)
namﬁr éﬁpﬁfﬁéeaﬁ:ﬁe%‘ﬂ%ﬁﬂ gagedanst pa YPEE4t iy ewlsepesingheoded
le is recorded. Specifically, for exanple, with
datPe§§F§4f8n§ﬁd§9C1ﬁlF@C@ﬁgegﬁ MPEX file whose suffixes
the sane, it can be recogni zed whether a file
[Olggjorded in the recording medium 10 is an AVC file or

T S Wil
0177 Fig.. 5 AVC
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atAVER0004 VRl a0 ANCHN0S VPE 2l ecored.o
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AV000003. MP4 file, AVCB0O004. VP fl
regA¥EABE0an MRYCT El @cr 8aREEHI MEOE¥4 8%31e 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
100AVCOl directory or 100MP401 directory.
[0177]

In Fig. 5, AVC files whose file names are AVCA(001l.MP4,
AVCAQ002.MP4, AVCCO0003.MP4, AVCB0O004.MP4, and AVCAQ005.MP4

are recorded immediately under the 100AVC01l directory. Now,

‘hereafter, the AVC files AVCA0001.MP4, AVCA(Q002.MP4,
AVCCO0003.MP4, AVCB0O004.MP4, and AVCA0005.MP4 are refefred to
as AVCAO001.MP4 file, AVCAO002.MP4 file, AVCCO003.MP4 file,
AVCB0004.MP4 file, and AVCAQ0005.MP4 file respectively, as
appropriate,
[0178]

The suffixes of the file names of the AVC files

recorded immediately under the 100AVC0l directory are set to




appropriate. [0178] The suffixes of the file nanmes of
the AVC files recorded i medi ately under the 100AVCO1l
directory are set to - 69 M4, which conformto
| SO | EC14496-partl 2, 14, 15. [0179] Also, in Fig. 5,
the portion other than the suffix of the file name of
an AVC file includes characters (character string)
representing the codec |ev of coded data stored in
the AVC file thereof. That is to say, in Fig. 5, the
fourth character fromthe top of the portion other
than the suffix of the file nane of an AVC file
MP4Weﬁbé@@np§nﬁﬁgnb6@eé5p€¢@pl46966@@é@16até4stéﬁed in
the AVC file thereof. [0180] In Fig. 5 the AVC file
014fdse fourth character fromthe top is "A" is an AVC
f||§53t0[|n the_coded data of an codec class of the
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regar di ng
of the file name of an AVC file represents the codec level

of coded data stored in the AVC file thereof.
[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 AVCA0001.MP4 file,
AVCA0002.MP4 file, and AVCAQ0005.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]




AVC encodi ng. Accordingly, in Fig. 5, the AVCB0O004. MP4

file is an AVC file storing the coded data of any

codec class of the codec level AVC B. [0182] - 70

Further, in Fig. 5, the AVC file whose fourth

character fromthe top is "C' is an AVC file storing

the coded data of any codec class of the codec |evel

AVC C (Fig. 2) regarding _ AYC encoding. Accordingly,

in Fig. 5 the AVCO0003.MP4 file is an AVCfile

storing the coded data of any codec class of the

codec | evel AVC C. £0183] In Fig. 5 the portion

ot ReFCRAAEN tReFsuffrx BREtAEC file whmeeofountAchirjeter

i ncludes, i.n addition to the character representing
from&heodep fevel of ScaBedVHatalst 6tedingn thge caveds fpga of

ereof, _characters ggHaracter striig) representing
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heSEEYERT 185 4N oding nmethod of coded data stored in
t ethe AVC ?i?g gxgrgof. [0184] Further, in Fig. 5 a

ro1kaeyr-digit nunber (decinmal nunber) is enployed as the
four characters fromthe top to the fifth character

otherridanst hensubdixi Of dheef i418aNd e 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 number (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 afe a number to be applied
to a file (hereafter,Areferred to as file serial number)
within the 100AVC01l directory, which is incremented by one

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




of an AVC file. The four digits are a nunber to be
applied to a file (hereafter, referred to as file
serial nunmber) wthin the 100AVCO1l directory, which
is incremented by one at a tinme each tine a new AVC
file is created, for exanple, - 71 0001 serving as an
initial value through 9999. In the event that 0001

t hrough 9999 can be enpl oy as a file serial nunber,
9999 AVC files can be recorded at the maxi mumw thin

t he 100AVC01 directory. [0185] Note that in Fig. 5,
assum ng that the maxi mum nunber of characters of the
000dosarai st 76y arhdmitie lskilive dhrpugh @9%9%ane Ins the event
restricted to ei ht characters for exanple, the

thate P0RImth s ber b 19vgid @5 ar &idspiseyéalas
f|| er|al %nber whi ch can be represented with
G r Aertd 1evc &p P61 TEROTSIRE @ftarther @pximum within

repr odec level, and the three characters
th@r@@Pgégﬁti I§C%8&Nng method (AVC) fromthe eight
[01 Ejracters serving as the maxi mum nunber of
racters of the portion ot her than the suffix of

thﬁ gg ﬁhgaggn%l rﬁinggEhaE Eﬁg ev)%ﬂtnuthaltémger

arac ers grea an el ra&?er
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renBUIBEL ek B U 5 tha 8y L ST
maxSANRS Aulmbeli 8f 4igeREONFLAY HQg&E% Ne@We 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 is recorded in the recording




apparatus specifications, file managenent is thus
performed. [0187] That is to say, with the video
camera in Fig. 4, in the event that a noving inage
file is recorded in the recording - 72 nmedium 10,
(the CPU 51 of) the control unit 5 searches the MWIE
directory imedi ately under the ROOT directory of the
recordi ng medium 10 via Lhengegiun1interface 4, and
further searches the directory whose directory nane
represents the coding nethod of coded data stored in
a file to be recorded (hereafter, referred to as
dﬂ@Ebﬁ@ed (&hiee EFUf Plle 044 é@ﬁr@@ﬁﬁé@é)upﬁﬁeélé?ék?h@ﬁdéhe
e VOVIE directory Specifically, in the event that
MOV&Er @E&F&é?&rabjl@e‘ﬁdfl@ltélﬁs undeg; tEgaRPPE, daFeaveryi pé, the
contral, unlb 5 sea ches the 100AVCO1 directory
rechRQiny PRe el THat Lo BEE 1ORFELACS: i eond, Histher

I .VPE I t 5 h
oo o ShirOL T SV o PO TARE - RBYe PR rsai?e%‘%%a%iﬁpe
! t d
coding HESROR: PL PR roERe SRt By Smbar e o1BE ¢ REorded
t di at el
e e Fho REBT a1 r 681 a7y | A Eae) SHREL R el

appEBﬁE@at% nQmﬂba§5£ei¥0g§e§§d@hée&59&ﬁ ARECESR esent s

he codi ng et hod of ata stored’ in a’recorded
Spe@@EQ@bll&'|$n'HHEdé§E§£YtHQgeE B o MK E, HPESEt9§Xe is,

the control unit 5 creates the directory thereo
fori arefipatel ynuader ribhe, MNEEcontrol unit 5 searches the
100AVCO1l 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 contreol 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

1s an AVC file, the control unit 5 records an AVC file




directory. [0189] For exanple, now, assum ng that a
recorded object file is an AVC file, the control unit
5 records an AVC file - 73 serving as a recorded
object file in the 100MAPOL directory. At this tine,
the control unit 5 sets a file nane obtained as the
file name of the recorded object file by appending a
file serial nunber to thesfsing of characters
representing the coding nethod of coded data to be
stored in the AVC file thereof, and a character
representln ec_|.evel %égendlng a file ser

Se¥die P %t Rert Grdﬁ FdEctert i &Pﬁglﬁﬁw4ﬁﬂéréeee&§ory
ff 90 th t t
at At e hod® #O%&éfd Uta ¢ a@%éeéf’ gﬁggf FAan cRyaLied

file "AVC' when, a s t he code
as th\?elf%l% SR CE LI L A RN SRR

fll %e%ﬁ%qph%mbgqe %O%%% E%&ﬁlgAgg éha& CQFI% géggégptlng

character representlng the'c Cevef

thet%o@%nﬁt%%%ﬂoﬁnokh%oégg sk kY E@;stEQEPhgﬁ RQ%?WVCa§1le

shown iI'n when assum ng t the five

thefrelogs %ﬁMC60Q9$rQ8ﬁeE'E% ré¥gﬁQQQ§ Bpéoﬁbhelevel
AVC00003. MP4  file, AVCBO004. MP4 e,

appAYEABG03. WE&efbb@lamaﬁﬁmbégnth@&%@@dyahac@ﬁﬁﬁﬂekn t he
100MAPOL directory, the file serial nunmber of an AVC

appkhbéngoMpe raeeededaBext sugrtike maxi mum file serial
nunber of the already recorded AVC files, i.e.,
[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 (AVCAQ001.MP4 file, AVCA0002.MP4 file, AVCCO0003.MP4
file, AVCB0004.MP4 file, and AVCA0Q05.MP4 file) have been
- already recorded in the 100M4P01 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]




in Fig. 5 0006 obtained by increnmenting 0005 serving
as the file serial nunmber of the AVCA0005. MP4 of the
five AVC files by one. [0191] 74 The control unit 5
searches the maximumfile serial nunber (0005) of the
al ready recorded AVC files within the 100AVCO1
directory, and determ nes 0006 which is a val ue
obt ai ned by adding one ta tte file serial nunber
thereof as the serial nunmber of an AVC file serving
as a recorded object file. Subsequently, the contro
unit 5 obtains 0006. VP4 as the file n of an
AVEMF| FeNSE? |%@l%§?‘Se?@%%?ﬂeﬁh%UT%%%m¥Wlgfﬁ? serial

B {ONSE NG, EReSLRaRast B CGE LGP YA i ’ié%?%égﬁftt ngee

-100%@%0%0g§%e| g%! AgC Ade%n%mggog Q%Ingl flbglue
serial "nu e vh of 8e hefed and “appen i A ?h
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code ata stored in't e thereo

objéﬁﬁnﬁhﬁe theulQRAYERL 19 I e6LOEY @01 1IQAMIPEL o bt ains
dlrectory, so wth a recordlng/playback apparatus on

avcwbool. ke recondi Rg1aedbie 4@ be AVANEede kArihAgeMenh
of determ ning whether or not a file recorded in the

recbedetdobgectedi ue B) aarabenpl ayedchhtabBenesessagy"AVC”
only to determ ne

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]

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 100AVC01 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 recocrding

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.




whet her pl ayback can be perforned regarding only a
file within a directory whose directory nane
represents the coding nethod of coded data which the
recordi ng/ pl ayback apparatus thereof can decode
(play) as an object. - 75 - [0193] That is to say, for
exanple, in the event that the recording nmedium110 is
mounted on the video canerggn Fig. 4, and the codec
22 is a codec configured to perform AVC encodi ng and
decoding, it is necessary for the video canera only
det er m ne whet her pl ayback can be perforned
[Olﬁgéarding only a file within the 100AVC01 directory
whose_directory name r

which di t t
AVERRE Th TBjBRY; Tahde4eBor o nbﬁlyth%r%‘é%@é FEREEhe®

oo B Palol 8 0 Bl 1352 rspag.L Bt o
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rectorres on the recordlng ects.
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eac I Ng I rector ose r ectory

on1RPaEB dé@@fﬁ§ﬁ@t§héhﬁe90§&89bﬁgkhegntB@rSQEfb§mgﬁeated
and in the directory thereof a file storing coded

regH2bangf ohlg goding wiehhAadthepresanted WitBctBey which is
directory nane of the directory thereof is recorded

a diegatdkeswheket bie reedesy ewale argreededs @vassHfad Mbject,
coded data thereof, but an arrangenent may be nade

andwaeterdiaglliyy eptoty¥sksngr eakefgéar teacbteoning wrtbndr 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.

[01%4]

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 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 is recorded in a directory representing the




a directory is created for each codec |evel, and
further a directory is created for each codec cl ass,
and a file storing coded data of a certain codec
class of a certain codec level is recorded in a
directory representing the - 76 coding nethod, codec
| evel , and codec class thereof. [0195] In this case,
with a recording/pl ayback. apparatus conpatible with a
certain coding nmethod, a certain codec |I|evel, and a
certain codec class, a file recorded within a

di rectory representing_the codi ng nethod, codec |evel,

coding MESHOL cISR8E S HEVEDF EaR KORCWSYSSH &edFSAkher eby

[0 t%ﬁ processi ng arranged to determ ne whether or not a
Ple recorded in the recordi ng nmedi um 10 can be

I b il f d., [0196 Ho L
P Bl e R FIFhL Y PSLLSETRS oL SIEL Fotever i
conflsk B €151 LS00l AYPCK BRPELALUS 8 0 codec

lev%ﬁ?oﬁghng/%%§¥%§%kco@%%aE§%%§6tgg%ﬁg&éggggggggrhq%ﬂigfa

above, can process the data of cl ass

dirb@%o%?”%e%%@%%n&%ﬁ%lthE-%odiﬁ?nmeEh ¥, achbike i%@%g?gand

coded " data of a Iomer_codec cl"ass o the same codec
codkeVeh ask0t8ékeACeahdbRILY wak/B bﬁh?eﬁ??%he&%%g?%ﬁ@ple’

when attenpting to display a Iist of files ile
proBaBBshgWAireBnBE 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
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 level.
f0197]

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




recordi ng/ pl ayback apparatus can play, the

recor di ng/ pl ayback apparatus needs to search files
within a directory representing the codi ng nethod,
codec |l evel, and codec class with which the
recordi ng/ pl ayback apparatus is - 77 conpatible, and
al so search files within another directory, i.e.,
files within a directory representing a | ower codec
class than the codec class of the codec level with

whi ch the recording/playback apparatus is conpati bl e.

019 Thus, i.n th t_.that f.il whi t he .
ComPg R Al Atk SERrATaldd Senl ey APEtArEpgisgCtory,
i ém tghg a w&l%ﬁ%!it%fo% _irectories, it takei sone thne
Ct6 Afray T & BFSFTPES WRPCHSEREInY @ lower codec
cla%gcgﬁgth%%|%ﬁ%%%kcﬁ%%%r%%u%h%a%oﬁ%ba&e%%lc%q%%r%ﬁich the
W th a case erein files which tThe

recbEOnd/BIRLARACKAPARIA! Y3 Fgggg%a£+%te di sposed

i rectory alone. hat is to say,
[o1oBjthe event of displaying a list of files, with the
list thereof, the request of making the list of files

i mteusheirege obeheCOREL| 81 hbghynhSuRseguently, for
exanple, as shown in Fig. 5, when assunming that for

recegahingdplagback apbbkatﬁgrbéh_@Qﬁﬁeérbsdﬂﬁpgﬁgadwiﬁhin a
the file nane of a file within the directory thereof,

plukelieyangl direntbheesevent thkak abhet Remki kesdotptaged
data AVC-encoded are recorded in the 100AVC01

lisdi pécfolgswihdhhi sheneedbrdihgryplayback 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




the order of record of the files of coded data
AVC-encoded is identical to the ascendi ng order of
the file serial nunbers represented with the file
nanes thereof, so the order of record can be
i mredi ately recogni zed by referencing 78 - the file
serial nunbers. [0200] On the other hand, in the
event that files to be displayed on a list are
di sposed within a plurality of directories, with
regard to files within each directory of the
plyrality of directories, the order of record can be
the, dddgnise&d ady WBPEEENci ng the file serial nunbers
{Ozr%qresented with the file nanmes thereof, but it is
d%ficult to recogni ze the order of record of files

i thip dif [ tori b ' the fil
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recogni zed y reférencing date a Ime Oor recor

thetBQuEQQQ%?iBQ medimbi0eand s geegg becerdedqasan pe
managenen I nformation arranged to manage the files,

recWBheRebiakes rbirBBent9nfeeaanirze ot Be rordenypbetrgcord of
the files.: [0201] In"Fig. 5, an arrangenent has been

repifegenwbar @iahf £a @i1ki gupReknthekespeediungibpief difficult
display of the list of files, a directory is created
to terceathecotengroethed, randral 868 foles 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 for
each codec class but for each coding method alone.

[0202]

Note that in the above-mentioned case, characters




each codec level, and further a directory is created
not for each codec class but for each codi ng nethod
al one. [0202] Note that in the above-nentioned case,
characters - 79 (string) representing the coding
met hod of coded data stored in a file (e.g., "AVC
representi ng AVC encoding, or the |ike) are arranged
to be included in the file name of the file thereof,
but a file of coded data of a certain coding nethod
is recorded in a directory whose directory nane
represents the coding nethod thereof, so the coding
Stﬁépﬁédre@FeééééénaaFgesF@ﬁé@glWeﬁﬁ@dfpﬁecédﬁdbéata stored

determ ned from di rectory nane of the director
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representing the codec class of the coded data thereo

dlrﬁayor?enhﬁ§|@ﬁeﬁhe[@ggéktokgmﬁﬁe%hlbﬁ the eyeptthbator is
t he maxi mum nunber of

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 is restricted to small number of characters such as
eight characters described above, upon characters

. representing a codec class being included in the portion




characters of the portion other than the suffix of a
file name is restricted to small nunber of characters
such as eight characters descri bed above, upon
characters representing a codec class being included
in the portion - 80 other than the suffix of a file
name, it is necessary to reduce the digits of a file
serial nunber for the amoungg equivalent to the nunber
of characters thereof, and consequently, the nunber
of file names which can be used for files on the

rec d|n nmedi and caonsequent |, the nunber of
Othﬁ% %é‘ éﬂ#@&é C&cGr ddd S RaMe A&cdPdRRGESFadV P
cor eferable to

d A
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so- cal [ ong nane)

num@@QV%fwﬁﬁHb@n%ﬁlﬁﬁs%antB@ E@Eb?ﬁ%ﬁg1HEEH8dreb§rd1ng
enpl oyed as a managenent nethod arranged to nmanage a

-mediMi N9 i@Bgedhicka.onatheryeagn ¢ ngrmedi Eme%@rabi)e to
| medi atel y under the ROOT dlrectory,

furdheectacyuide vhbehc@ciBViregreBBaeihyl 8 £6d8b0E8Hssi $n the
di sposed. (2) Immedi ately under the MOVIE directory,
portacnerahpkethan 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 100AVCOl directory and 100M4P01 directory each serving
as a directory whose directory name represents a.coding

method are disposed, and in the 100AVC01l directory or

100M4P01 directory a file storing coded data of the coding




the 100AVQ01 directory and 100MAPO1 directory each
serving as a directory whose directory namne
represents a coding nethod are disposed, and in the
100AVCO1 directory or 100MAPOl1 directory a file
storing coded data of the coding - 81 nethod
represented with the directory nane of the directory
thereof is recorded. (3) Axgihe suffix of the file
name of a file of coded data a suffix conformng to
| SO | EC14496- part 12, 14, 15 is enployed, and

racters representing the coding nethod of coded
metﬁaﬁa §P6F§8n|ﬁdaWPFPet%§ dizecharicrerer efr ésendingetory

the t he codec | ev of the coded data thereof, and a file
§$P|aﬂs A& gre included in the portion other than
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exanpl e, such as AVC encoding or the [ike is stored,

numbbe ﬁréesntmaa@aflﬁaﬁhbepokegaﬁd@éheiOﬁhsﬁaﬂnbesufflx of
i medi ately under the ROOT directory. However, in
a fihesnemse, the file name of a file to be

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]




recorded in imedi ately under the ROOT directory needs
to include a character representing the codec |evel

of coded data stored in the file thereof. [0207] - 82
Next, description wll be nade regardi ng recording
processi ng arranged to encode video data filned with
the video canera in Fig. 4 to record this in the
recording medium 10 with rgference the flowchart in
Fig. 6. [0208] Now, let us say that the MOVIE
directory has already existed imredi ately under the

gir ctory of the, recording nedium10. [0209]
Foﬁeé angﬁa?rﬁthoa VédddPRgMBHEEt BRIRRSENGhBRAPTARREH
al | ows a_user to instruct recordin% on the openatin%
PrOSRSE 189 BeiRGIGHerat GBSt e d89e A2 ten Tddagdswitpnshe
- U of) .the. control unit 5 controls the nmediym
Vld%ﬁt&?#%é@ &ntolgfegtgoaregp ch%ﬁﬁ WHoiEedFPESFG%yg
eptese in thod. b whi ch the codec 22
mEdgggE%Pngagﬁc%%?ﬁge%%ecg Fggfoﬁﬁ%ggﬁa%gl§lgunger t he

[o2b@yl E directory of the recording medium 10, and
proceeds to step S2. Specifically, in the event that
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encoding is, for exanple, AVC e contr
exi608Hr OhfctingtBRY UAHekNEBES ABBTA4E PcEEBRLCokNeY

100AVQ01 directory (Fig. 5) imed ately under the
recbEMiEgdinegctiar yoof the recording
[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 is,

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




medi um 10. [0210] Here, with the video canera in Fig.
4, or another recording/playback apparatus conform ng
to the new apparatus - 83 specifications, a directory
whose directory nanme represents the codi ng nethod by
whi ch the codec 22 performs encoding has been already
created imedi ately under the MOWIE directory in sone
cases. In this case, the prgpgessing in step Si is
ski pped. [0211] |In step S2, the control wunit 5
controls the medium interface 4 to create a file

se file nanme represents a codec |l evel wth which

Spﬁ%élea&éenfz iPs AAERGACY #hosensdiraCdoF YURGBE &epresents

name resents the codin
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_Steévginge s s#2 of the codec |evel AVC A, the

= contr ol un|P ? first recognizes the maxinmumfile

[o2g¢ni al nunber by referencing the file names of the
files within the 100AVCOl1l directory (Fig. 5) which is
a ﬂmrgﬁépryzwheﬁé c&ht 861 OhYi PaBB-ELPFE5ENE Be A¥Lai @R
increments t file

~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 methed 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 wvalue 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




serial nunber thereof by one to obtain this value as
the file serial nunber of the recorded object file.
For exanple, as shown in Fig. 5, in the event that
with the 100AVCO1 directory, 0005, which is the file
serial nunmber of the - 84 AVCA0005. M4 file, is the
maxi mum file serial nunber, 0006 is obtained as the
file serial nunber of the rgcarded object file.
[0213] Further, the control unit 5 creates a file
name " AVCA0006. MP4" obtai ned by arraying the
C " AVC' resenting the codi ng_nethod
aveiBoRt e Sidde 35 tgerweﬁﬁeuené&&enéerﬂﬁé BHRDAEE 2POOS
r.epr.esen e codec. |lev with whic
is ghactas re %bﬁpéﬁ b1 §STafd 69 e b e TBSOR At PPaect
erial nunber of the recorded object flle i n order
thereof, and further appending the suffix "MP4"

ro2tRgreto, as the file name of the recorded object file,
and creates (opens) the file (recorded object file) of

theyrfhde, nane &Qﬁff&i Lipia L §a%QQAQ“¥419'ﬁ§@é°fy

[0214] ~Subsequent the contr unit 5 proceeds to

"Aveh@po@BMp4whebeaeﬂeadb aQEagEﬁngﬂgocﬂQEﬁcﬁéEgl“EQC"
fromthe canera unit to the Camera DSP unit S

repgstaehedngt thBeceadag RAdrhoandyt RBieaANthel cHRAEE 52
proceeds to step S4. In other words, the codec 22

peréncmdGSnthalmgde@hdabﬁeSHQﬂékedAﬁr@éFkbgeﬁ@ﬂﬁﬁathéntbdec
1 to the canera DSP unit 2, and supplies coded data

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 100AVCO1 directory.

[0214]

Subsequently, the control unit 5 proceeds to step 83,
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. 1In 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 contrels the medium

interface 4 to record the information (class information} of




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 85 the codec class with which the
codec 22 is conpatible, and so forth in the recording
medi um 10 as the managenent information of the
recorded object file, and fggther, the control unit 5
starts recording of the coded data supplied fromthe
codec 22 as to the recorded object file created in
step, S2. .In other words, in step S3 the codec 22

thegeodee glasspdrdty HhikRelt8En CORECy Pded SdsPRPaGpPLRPedand
fromthe %pera ugi ].to,the éanera DSP unit 2 is
so gﬁfgbe&P § C6G8E35PaMCGhPEi Addass ther BanrFeRABEeof
. Li th t r.ol [ 5. but th trol
intblnatHR B LR BB RPTREE: Fllg-4°00 TRECBRE-t hbe
d t i f t.h d 2.in_th .
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In step suppl y of codéd data obtarned as a resi

stegthQOfIhothﬁr 9898§9|1H”52e5’sQ”QhEGEBngngzoéaéggs an

ecoded data in the recorded object file starte

- opetheieanirhelkelni the bﬂd@&eEat§4s§§?lE§He§Egﬂ'tﬁ@rcamera
exanple, until the user operates the recording button

unieniltbe eperakinBgauUDsP GndgabnNis SHBsGEMENLLY. cHBEA BAEa
operator operating the recording button on the

obtaperedt angaunebubtagheépeothescedppl128dstOPshe 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
recoxrded object file on the recording medium 10.
[0216]

Encoding of video data started by the codec 22 in step
53, 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.




encodi ng of the video data, and also the control unit
5 stops recording of the coded data. Further, the
control wunit 5 controls the nediuminterface 4 to
cl ose the recorded object file, and ends the
recordi ng processing. - 86 - [0217] Note that in the
event that the codec 22 can perform encoding with a
plurality of codec classes,gd.£., in the event that
the codec 22 can perform encoding of different codec
cl asses of the sanme codec level, or in the event that
[Ozgq? codec 22 can perform encodi ng of a codec cl ass of
ferent codec |evels, when recording (a file of)

' h ' di 0,
cnBgEs FBaforanthn et e#f?%hﬂﬁa?ﬁé‘%%?cm%#&g%?ée‘: Srm
I it f I f d
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sel ection nenu where the user sSelects any one o

thepbéﬁéb'QY ebncpdeeochasaesd: pybseayenth¥e HPQQstBE
user performng an operation arranged to select a

difdesehedceadec1eGbass bMeﬁpeé@bkagn§h$aOE§Iétbﬁg HBhkd
6, the control unit 5 controls the codec 22 t

datpethotheeneediragngf méheuselect ede agdgccsha§§o0é8218]
Al'so, in the event that the codec 22 can perform
beforehand whether encoding of which one of the plurality of
codec classes 1s 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 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 plece of coded data obtained by encoding of




encoding with a plurality of codec classes, in
addition to perform ng encoding of one of the
plurality of codec classes, encoding of two or nore
codec classes is perforned in parallel, each piece of
coded data obtained by encoding of - 87 the two or
nore codec cl asses thereof can be recorded in a
separate file. Specificallyg;for exanple, in the event
that the codec 22 is conpatible with the codec cl ass
AVCLevel #ACl ass#2 of the codec |l evel AVC A, the codec
th iy perforns encodigﬁ each of the codec class AVC
eL & BA BCAEs#295Rd LRE SEGWeeE6@dc CePabs recorded in a
se C% %I AC a s#2 %herig %nd the c ntrol unit 5 can
PAEESTd HhE *f i Qegﬁ tfralldded “FarFoBP SacﬁnoF Nehgvesdethat

cl S LAVC LeveI#A ass#l AVC Level #A Cl ass#2 in
thetﬁg%égécér Sngomeditd ﬁ?fOWltR {£hifs COHEE, “WAER t he

Avcr%%Q%g%ﬁg g§g¥§ 0.8 @B%%EeQe% E@Fe—mnFHetHSdec 22

recor |ng yback apparatus

per%%@%% %h%%élﬁM EEKGB%At %%ﬁ%c gggéﬁflle of coded

data of the codec cl ass C Level ass#l can be

AvcplLayed#at ctBeskecandi e%pllem@c%oaeea&@ggg ther eof .
Al so, when the recording nmedium 10 i s nounted on the

AvCr egeedibngtphaybacknhapparat HsqCeRBatbhk e Hhithe ggdec
class AVC Level #A d ass#2 the file of coded data of

recbhe chde€ilel asstAVCchawval #AcE agséidcandratse theekile
of coded data of the | ower codec cl ass

claAvEslLave| #avel 4psé¢lasafilbenpl ayedratel#heclass#2 in the
recordi ng/ pl ayback apparatus thereof. [0219]

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




Next, with the recording processing in Fig. 6, as
described in step S4, in the recording nmedi um 10 not
only coded data is recorded as a file, but also the
information of a codec class with which the codec 22
Is conpatible is - 88 recorded as the managenent
informati on of the coded data file. [0220] The
i nformation of a codec clasg with which the codec 22
is conpatible which is recorded as the managenent
informati on of a coded data file is information by
which the . codec class thereof can be determ ned, an
re°8%§ﬁ§| 85of NGhI"eR2IFReRhal RELERG LS PhgFhe coded data
£ "AVCLevel #AC ass#2". Al so, as for the information of
ile. . ; . .
a‘codec class, the picture size, maxinmum bit rate,
ro2Bb file, or (information representing) the other
paranmeters with which the codec class thereof is

caﬁp@tm&&mmoﬁ o £MP! 0y&d. ([:ng%]wré\ggbﬁ?lc t;ﬁé $8bec

t he managenent T'nf OF nat T on of ~ &
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determ ned (e.g., characters rin

infbenkB) onacEhynbpakl &@tﬁhfh§e31§e§H§5k89t9£nt99 EHEch the
frame of video data obtained by decodi ng coded dat

codebeclegsr drdredat @afanbet HBReOhiRll | 80 @QQmﬁPefQEtthch
can be enployed as well as the i nf ormati on of a codec
is chassctgb222tring) "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




Al so, as for a nethod arranged to record the
managenent information of a coded data file in the
recordi ng medium 10, there are provided a nethod
arranged to store (record) the managenent information
in the file thereof (self-connotation - 89 type), and
a nethod arranged to create a file for managenent
information (hereafter, refgred to as nmanagenent
file) separately froma coded data file, and store
the managenent information of a coded data file on
t he recordin dium 10 in the managenent file
CYPERer 8GF €omﬁggg§v@FﬁanﬁgeFﬁaFreﬁéﬁeﬁeﬁééGtfﬁé)management
t he ent t hat managenent informatio
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e agenent fi.le coIIec
seBrdEEdy' 3bi°s FRRBAURES, ceafe Rca 5%858r§88 BebrerEan:
egar d 1 f rr n
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a coded data file can be rapi aCCessd
reféggg&gngyﬁg ythe pointer wthin the managenent file.

[ 0224] h the event of storing the nmanagenent
[o2pBformation including the information of a codec

class in a coded data file, in order to determ ne a

conectled assent tLhSt NEES SR Ygerhdh 10 PEIF Gasdt Lodeslt dat@ded

file to reference the managenent information, but in
datéhéidgeoh that réberdhnggmedhtm 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, it 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




information including the information of a codec class
is stored in the nmanagenent file collectively, the
codec class of each coded data file can be detern ned
by opening the managenent file thereof alone to
reference the managenent - 90 - information. [0225]
That is to say, in the event that the managenent
information including the igfarmation of a codec cl ass
is stored in the managenent file collectively, the
codec class of each coded data file can be determ ned
ut _opening each coded data file, and

. it

1o 35@@% °Rgly, for exanple, in the event that the
(022 ording nmedium 10 is a disc-shaped recording medium
ugh as optical disc or the |like, the nunber of tlnes
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recordi ng medi um 10 can be store & managenent

of bhkl, cafddabseaari@BaggReERL ku@rh%n%ﬁeﬁﬁ%ﬁoﬁgr ?@ﬁgn
codi ng nethod, and only the managenent i nformatfon o
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stored in the nanagenent file of a certain coding
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t he managenent information of noving inmage
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.
f02261]

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 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. 1In 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 is created for each coding method,




files on the recording nmedium 10 in one managenent
file, the nmnanagenent file thereof is disposed

i mredi ately under the MWIE directory (Fig. 5) for
exanple. Also, in the event that a managenent file is
created for each coding nethod, 91 the management
file of each coding nethod is dlsposed i mredi atel y
under a directory whose dirggtory nanme represents the
codi ng nethod thereof. [0227] Also, as for
informati on by which a codec |evel can be determ ned

hwhich is Hggh%ﬁggéﬁg t he nanagenent information to be
fadh 1eed Jt% YD haife Bfspesed

oJ.res ond| coded data fil e enp In this
cé@@ﬁé& I%Qﬁ% 14ﬂ§?9ﬁﬂﬁ%; éﬁ&i é?y@ﬁgﬁiy by
ferenci t he,.nana ng file. [0228] Next, with
reprr%see i eg@%ar?grdinl H%%rﬂe& thI F§C Ly spl ay pr-ocessi ng
[0 %?#) be perforned mhereln alist of files of (coded

ta of) noving i nmages recorded in the recordlng
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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




[0231] For exanple, 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 - 92 wunit 5 controls the LCD controller 7
to display a list screen serving as a screen where a
list of files is displayed on the LCD 8. Note that
file names and so forth .arg displayed on the |ist
screen, but at the stage inmmediately follow ng the
Ilst dlsplay button being operated, the state of the
% screen is in_a state in_which any file nane etc.
unﬁt ndrodisaéd 2 soptraddseqleta Wispdagt @p 165t
control unit 5 controls the nedlun1|nterface 4 to
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representing a codec level wth icht
naméoBgpat i bkenbs u@gggg§gdLn the file name of the file

of interest. [023
[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
directory 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 512, 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




In step S12, in the event that determ nation is nade
that a character representing a codec |evel with which
the codec 22 is conpatible is not included in the
file name of the file of interest, the control unit 5
recogni zes that the - 93 file of interest is
unpl ayabl e, and proceeds to step 516. [0235] On the
other hand, in step 512, ing4he event that
determ nation is made that a character representing a
codec level with which the codec 22 is conpatible is
..included in the file name of the file of interest,
flleneicdRitediesinids BNPryeddds BaSEPERoSEsS Wees&ephs16.
[023 trol unit 5 controls the nediuminterface 4 to
g n the file of interest to read out the nmanagenent
inforpation of the file of in est thereof, and
pré%eggg ?ghgfeba§ﬁ4_lfo§%%f gi%’s%@ptgf4?v?ﬂ5 EBAEr ol
|t er.ni nes, sed_on, _the managenent _ .
ae kRN i e APRE or CrArarser PerRedcrting g sgdec
Level3ui tAELRGCHON 0L Gaded 20aka ol paq L L ;hihBRl in
I nterest can be played, i.e., WhEether ~or nét ~code
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descri bed above, the managenent |nfornat|on 0
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cl ass of coded data stored in the e of interest,
meda0fl a8tek@hckhe ibfepentiae ef 12 eedeqrelkass, tbheksd out

are the picture
the management information of the file of interest thereof,
and proceeds to step S14.
[0236]

In step 814, the control unit 5 determines, based on
the managemenf 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. In step
-Sl4,rthe control unit 5 determines the codec class of coded

data of the file of interest based on such parameters




size, maximumbit rate, profile, and the other
paraneters wth which the codec class thereof is
conpatible. In step 514, the control unit 5
determ nes the codec class of coded data of the file
of interest based on such paraneters - 94 included in
t he managenent information, and determ nes whether or
not the coded data stored_&ﬁgthe file of interest can
be decode at the codec 22 dependi ng on whether or not
the codec class thereof is a codec class with which
, gg cqodec 22 is conpatible, or the | ower codec class
inc

Sefle 17 SEC "EPASETEREr 45 OTEEISR . APFeFRAEETERGS i n
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code8deg 322 kpocappatible. [0239] That is to say, of the
paraneters of a codec class, for exanple, in the

[o28¢gent of focusing on the maximumbit rate, in step
S14 the control unit 5 detern nes whether or not the
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serving as the codec class information included in
detthminasagiaentr 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 1s 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]




information of the file of interest is equal to or
smaller than the value of the maximumbit rate of the
codec class w th which the codec 22 is conpati bl e.
[0240] 95 Specifically, for exanple, |let us say that
first, second, and third codec cl asses belong to the
codec level wth which the codec 22 is conpati bl e,
and the maximumbit rates of the first through third
codec cl asses are 15 Mops, 40 Mops, and 50 Mops,
respectively Further let us say that of the first
gough t hi ec class S, the codec 22 is, for
allgg 5 PE FrERPLRe $8EOHS E%HeEh%Fagérsﬁhose
say that _the

te 4 t hi
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e managenent
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control unit deternrnes expression
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expression X 40 Mbps 1S not
thaevemt thBatrithe Eﬁk@hbﬁntEQEBE%Bdéc @mgségswbgﬁe'éodec 22
represented with expfession X > 40 Mops, 1n step Sl4

is,deber gkaapien bamgae@buBawlthetﬁedgeceﬁaac§a@&eglh§s
the file of interest is not decodable at the codec 22.

-whop@282} @atthesotberpbpand, Thnthhe eweal thaketB8y that the
expression X

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 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 Mbps, in
- step S1l4 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




40 Mops is satisfied, in step S14 the control unit 5
further determ nes whether or not, for exanple,
regarding the picture size or the other paraneter
other than the maximum bit rate of the paraneters of
t he codec class, the value of - 96 the paraneter of
the codec class serving as the codec cl ass
i nformation included in thegrmanagenent information of
the file of interest is included in the value of the
paranmeter of the codec class wth which the codec 22
, In the event that

[ tible. 0243] Sub tly
thetﬁéggggggkoP%eEEE Cﬁg#ﬁngﬁégggggFﬁénaodéctEPa§§dec class
lnfserwn as tEedCEdec ass |nfornat|og i ncl yded i
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h I f h th
E L Sk Bak R Ehe T e 255 PR RETHE! ph kol Rataffer
h th d d,d
of BhE EHREORmASs Hith MndEh o L e et 2 e CORE R gBLe.

[o2g8glec 22. [0244] In step S14, in the event that the
coded data stored in the file of interest is not

decesladdearat 1 § hei codec @@enéhghagogﬁécﬁaiﬂgtoﬁ ea?h

recogni zes that the file of interest is unpl ayabl e

parandtproseetibet 80868PcPi8s E0Z245hg é%sﬁhe|80§é§pc§4§s
in the event that the coded data™ stored in the fil

infotmbnieneshciaddecodabhe mhnk @méﬁﬁeﬁnﬁarmaEDQnC@BtEHé
unit 5 recognlzes that the file of interest is

file of interest is 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 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 fhe file of interest is
unplayable, and proceeds to step Sl6.

[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




pl ayabl e, and proceeds to step S15, where the contro
unit 5 controls the LCD controller 7 to display the
file name of the file of interest on the list screen
di spl ayed on the LCD 8. That is to say, thus, for
exanple, the file nanme of the - 97 file of interest
is displayed on the next line of the file nane

di spl ayed on the last line on the list screen. [0246]
Note that in addition to the file nanme of the file of
interest, the thunbnail of the file of interest can be

di spl d n the list _screen so_as to acconpany t
fi lF:Sg aﬁiﬁﬁgﬁﬁeﬁéoglS?Héyﬁﬁuﬁﬁnépﬁ B?XFhélPPIQfthe file

|ntere n be e d fromyjideo.data obtained by
namey, 1382836 2°8e58%iﬁﬁs gﬁPeoPntﬁé cg&éa §5€5°8t or ed
[02@% the file of |nterest, when attenpting to display
é t hunbnail thereof on the list screen. Al so, as

doss $ ot ORY Cadk e L8 Y PLhe e (UM SR BhEItite of

t hu S |nc uded hé managenten or mat
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screen oW ng the processing I n st

dlsbh@y@@nbﬁokhénl&st5sﬁkegﬁeg§ 59 sbepcadf aﬂpeﬁﬁ?t@ﬁle
control unit 5 determ nes whether or no

naméogrérdata frhestMikbhAilhercuheent18i KeCLAEYrBaYecan be
been processed as a file of interest. |In step 515, in

genthetedeftohhaiddet eathnabteinkd PRdehéhabdethepeqksoding
file which has not been processed as a file of

partnoérebe obdéHiedevdedtdatd inl eReWFibénotheneureed] 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 $16, 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 S512, 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,




directory, the control unit 5 returns to step S12,
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 newfile
of interest, and hereafter, 98 - repeats the sane
processing. [0248] Also, in step S16, in the event
that determnation is madedhat all of the coded data
files within the current Irectory have been
processed as a file of interest, the control unit 5
ends tﬂe l'ist display processing. [0249] As descri bed
rePERGFe s SaPFaRgeRERELREs been made wherein the coded
[02q§ a files of a codec level with which the codec 22
I'S-conpatible are determ ned based on the file names

ff | th di rectory wh
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[02h6250] Note that in the event of dlsplaylng file nanes
on the 1list screen in the order of record, it is

newessasor Iifed aRshe, (48 Lodat i fid @soabi hiqud he

current directory to
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 bn the
list screen in the order of record, it is 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




a file of interest in the ascending order of the file
serial nunbers thereof. [0251] Also, with the |ist
di splay processing in Fig. 8 an 99 arrangenent has
been made wherein determ nation is nmade whether a
file of interest is playable or unplayable (at the
video canera in Fig. 4), and in the event that
determ nation is nmade thatgdhe file of interest is
pl ayable, the file nane of the file of interest is
di spl ayed on the list screen at that tinme, but
another arran ement may be made wherein determ nation
ared gty By MR6tE é’lhlerteﬁél Aetes miineilen tige made
ayabl.e, fallow ng which
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coded data file withinthe ent directory ma
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case, before starting the”l oop procCessing of S12

detéhmﬁﬁgh18ﬁ61stﬁ@d@HQRQEHEBtoE'h%t'§19p%H%df1§@g hﬂthln
step S14 determi nation is made whet her or not the

thecodededat dirstebeqd hiet Bealbbgedf rbltBlest wﬁlch all the
decodabl e at the codec 22 by referencing the

filpanageseof théopiayublestoled hBetB@splayed 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 812 through S16, the management file is opened, and in
step 514 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




managenent file thereof. [0253] Now, according to the

new appar atus specifications, as described above, a

recordi ng/ pl ayback apparatus conpatible a - 100

certai-n codec class needs to be capabl e of decodi ng

not only the data of the conpatible codec cl ass but

also the data of a |ower codec class of the

conpati bl e codec class bel gaging to the same codec

| evel . Accordingly, in the event that the codec 22 of

the video canera in Fig. 4 conform ng to the new

apparatus specifications is conpatible with, for
CerdgdfpIc0deq e aFFp&afsst teodée capabd ofofa desodding segeenly
th I%égl, the. codec 22 can decode the data of all codec
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deternigﬁgjo can made whether or not the file of
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interest” and the managenent 0, I
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accordance with a plurality of coding neth
codpeogesshRgdetodkepnhsldathr a9l 1918ckRcFdas8ekShelonging

performed as to a coded data file wthin a directory
to wheseodec 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, 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 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




directory name represents each of the plurality of
coding nethods. [0255] Further, in Fig. 8, an
arrangenent has been made - 101 wherein the file
nanes of only the coded data files which the codec 22
can decode are displayed on the |list screen, but both
of the file nanes of the coded data files which the
codec 22 can decode, and_tq% file names of the coded
data files which the codec 22 fails to decode, i.e.,
the file names of all the coded data files within a
directory whose nane includes characters representing
Whetrr?elrbad} S et HRRSST oft 1 loodde Zpdash ded adifspleay el ioh
th he |st screen C{0256 Al so, in the event of
ed. Ity Btk 4% Elen &kss Werdaved kg ddged 14t Sorrieas
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represe c Oy’ SPIk dadded 2 2Sowhiche the
.qQf the cod ata files
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the list screen in F bas cal
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name i ncl udes
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 1ist 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




characters representing the coding nmethod of the codec
22 is displayed in a format wherein a thunbnail is

di sposed i medi ately before the file name thereof.
However, with regard to a coded data file which the
code 22 fails to - 102 decode, in order to display
that the file is not decodable, a question mark is

di spl ayed instead of a thufppail. [0259] That is to
say, with the list screen in Fig. 9, the file nane of
a coded data file which the codec 22 can decode is

d%ﬁglayed a aniMAth a thunbnail, and the file name of
oF fiq SLamla (Hhetcddee Tider disl gotodgsesadle,

i s _.displayed al t h t k. [0260] No
SR B Targed o8 1B df RS P TehenBAoa L -codet

a file mhlch the codec 22 can decode, and the file
nade of a coded data file which the codec 22 fails to

d d,
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[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 $12 of the list




In order to display the |ist screen shown in Fig. 9,
in the event that the character representing the
codec level wth which the codec 22 is conpatible is
not included in the file name of the file of interest

in step S12 of the list - 103 display processing in
Fig. 8 or in the event that determnation is nmade in

step S14 that the coded dayasstored in the file of
interest is not decodable at the codec 22, it is
necessary for the control unit 5 to proceed to not
g step S16 but, step S15 such as shown with a dotted
lqp%%g|3¥q9%§81@ﬁawpnglgwh§reOFhénf¢W@ gyFBtoft hake f|Ie
|nt%rest spl ayed al gng w a question mark
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fails to decode, are displayed in a distinguished
[02@Bhner on the list screen, whereby the

With the list screen in Fig. 9, the file name
"AVCB0005.MP4" is displayed along with a question mark, and
the user can immediately recognize by referencing this
display that the file AVCBO0O05.MP4 is unplayable at the
video 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 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 displaved
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]




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] - 104 Note that
with the list screen, in addition to displaying the
file names of coded data files within a directory
. whose directory nane includes the character

representing the codec nethad of the codec 22, for
exanple, the file names of files within the MOVIE
directory (including files within a |ower directory
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descri bed above le nanes of files within an
of aplional mdvirgt onygef ribesr ecepdhng RN 10-628: K8
medium 10 are displayed on the list screen.
f0265]

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 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])




di spl ayed on the list screen, whereby the user can
recognize files recorded in the recordi ng nedi um 10
in a necessary range. [0267] - 105 That is to say,
for exanple, in the event that the file nanmes of only
the coded data files which the codec 22 can decode,
or the file nanes of only the coded data files wthin
a directory whose directarygsane includes the coding
met hod of the codec 22 are displayed on the I|ist
screen, when a great nunber of files whose nanes are
no% dlsElaﬁg on the list screen are recorded in the
8 dfd
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are di splayed on the list screen, for exanple
on ther 16¢an sekeeh hyeoperat-ued &HetH@eEéEbBelHa'heélum 10,

' the[gi;gL 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 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 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




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 - 106 decode are also
di spl ayed, for exanple, the user can select by
operating the operating unhb66; [0271] Next, in the
event that the list screen"such as shown in Fig. 9 is
di spl ayed on the LCD 8, the user can specify a file
name on the list screen to request elimnation
deceds aficoR) ser diisRyeR roff ortheximpd cof thige Usielre caamselect
. thereof, for exanple, by operating the operating unit
by @PeFﬁﬁ?QP tﬁ@rogﬁéﬁﬁﬂég iURithé-event that the
[02§ iimnation of a file is requested by the user
&ératlng the operating unit 6, the control unit 6
to elimnate the fjle

I th di i f
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-(dngngn§hQEMEEQKM?%SoggggEESEEEaIEkgthé 5394 band hdedor,
forCeRbRBLeUNby 8peeAthAkSthBechbEP-e0RLr Qhher¢7 to
[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 reguested 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




di splay a nessage (warning) to that effect on the LCD
8. [0274] In this case, the file recorded by anot her
recordi ng/ pl ayback apparatus can be prevented from
being - 107 - elimnated accidentally. [0275] Al so,
for exanple, in the event that the playback of a file
IS requested by the user operating the operating unit
6, playback processing gr%gqged to play the file
thereof is perfornmed at t video canera in Fig. 4.
[0276] Now, description will be nade regarding
pl ayback processing with reference to the flowchart
elipgnpitgd agcide@railythe control unit 5 controls the
mediuminterface 4 to read out the file nane of a
[02f/le whose pl ayback was requested (hereafter,
referred_to as playback request file as appropriate)
byt H2s ukeF %ﬁ@?@%?nglPhEh%p%V%FFn5h®ﬁ|Fh% pPiapanthect a

recordi n d|un110 and in step S21 determ nes
£i1GH den e Beaet te WifariRdtoron tadiht thRy %%r%fold& unit 6,

ich the co
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perE EﬁFg[ngghe Levent tha detgrnination i s made

tha Fhe Characte gep ésenting the codec
[Ozbgyel Mﬁth whi ch

Now, description will be made regarding playback
processing with reference to the flowchart in Fig. 10.
[0277]

The contreol 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 $21 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 $21

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




the codec 22 is conpatible is not included in the file
name of the file of interest, the control unit 5
recogni zes that the playback request file is
unpl ayabl e, controls the LCD controller 7 to display
a nmessage to that effect on the LCD 108 - 8, and ends
the playback processing. [0279] Also, in the event
that determ nation is made g step S21 that the
character representing the'codec I evel with which the
codec 22 is conpatible is included in the file nane
of the pl ayback request file, the control unit 5

8, B téesﬁéﬁYQ@Ek wEecessiageontrol unit 5

029% trols the nmediuminterface 4 to open the playback

[ auest file to read out the managenent information

he playggck request file thereof, and proceeds to

st%fbs%zsm[ 80FVeRbt Eh?ﬁa@erﬁr%%a%%m ignagdehkn step
Ak KRt aansieial IR o
Whl*?ﬁza*l%ﬁf%?%? 2nageranP P pnds: SROORASPnanpthsbELRe
nangoQ#CEhe! b1a r%?@u%.@%uggﬁa?ﬁ%é' mﬁe{lké’??—élmiﬁzési he

pro@@gﬁg g@t§t§b°%§§ | gnkhe phavyhagk quH gikg?ﬁ?glsbghe
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p aye based e manag emrent I n Ormi
medﬂhﬁybﬁﬁgrfggéeﬁttg'bﬁeﬁeﬁﬂeOﬂ&ayﬂaékeﬁeaagst £f®1e to read

whet her or
out the management information of the playback request file
thereof, and proceeds to step S$23.
[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 coded data stored in the playback request file can
be played based on the management information of the
playback request file fead out in step S22, i.e., whether or
- not the coded data is pléyable 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 $23




not the coded data is playable at the codec 22, in the
sane way as the case in step S14 in Fig. 8. [0282]
In the event that determination is nade in step S23 -
109 that 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 unpl ayabl e, cont[oéﬁ the LCD controller 7 to
di spl ay a nessage to that fect on the LCD 8, and
ends the playback processing. [0283] Also, in the
event that determnation is nade in step S23 that the
thagodde dmdedstderted sitwrelde ipl apleack avbauéstreueet fdle is
decodabl e at the codec 22, the control unit 5
- noty gesgickds athahe wedsicayBac kheegoastrofli luaiits 5 recognizes
pl ayabl e, and proceeds to_step 524, where the contro
thafpitfres dEgPespirsghssk ilends pnaybyakbleeqeestrpilpethe
%pecificaILy, the control unit 5 controls the
Ll8Ter’t £Ce 945Pdaye 8d M8 20Ke tP0#Ed tdgLEestoPRythe

in the , playback request file fromthe recording
LCDn@di&ﬁﬁlﬁP n%%esﬁgngaF i §TPGSCR¢ Jodec 22 of the
[Ozéggera DSP unit 2 to decode the coded data thereof.

'deo data obtained by the codec 22 decoding the
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is decodable at the codec 22, the control unit 5 recognizes

ol 02041

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 controls the medium
interface 4 to read out the coded data stored in the
playback request file from the reéording 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




vi deo data fromthe codec 22 on the LCD 8. [0285]
Subsequent |y, upon the playback of the pl ayback
request file being conpleted, or upon the user
instructing end of - 110 playback by operating the
operating unit 6, the control unit 5 ends the
pl ayback processing. [0286] Now, in the event that
the codec 22 is conpatible wisth the uppernost codec
class of a certain codec | ével, the codec 22 can
decode the data of all codec classes belonging to the
codec | evel thereof, so determ nation can be nmade
PlaghaetYornsseting Hhay bRk atdqoestnift 1% itheplapabld unit
only by detern1n|ng whet her or not the character
> eﬁ‘éﬁ&r HilAgherd Peogessiggel with which the codec 22
[02 S conpatible is included in the file nane of the
gléyback request file. Accordingly, in this case, in

h : d , S21_th
§h§°§¥§?§c%5?t?8§$ gfﬁbﬁ?hsoéesdgg L8VePThat bR Ehh
2 t bl t he
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Next , |g 11 11 ustrates a conflguratlon exa e o
whegﬂ%reEQOQbHEEBeOEleBQEE RehwRtk %Xibeﬁg(§X§&gglge8H§y 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 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 S$23,
- 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]




group of a plurality of apparatuses gathered
| ogically, regardless of whether each conponent
apparatus is in the sane casing) to which the present
invention is applied. [0288] - 111 In Fig. 11, for
exanpl e, a video canera 102 serving as a
recor di ng/ pl ayback apparatus conform ng to the new
appar at us specifications,. gjgonputer 103, a disc
recorder 104, and TV (television receiver) 105 are
connected to a network 101 such as a LAN or the I|ike,
Pg naklng UE home network. [0289] Note that
th nyPigo ddnofs 18¥arR1ef op @kgﬁﬂ gamepe 192 deerving as
canera._s e video canera 102,

; r@&%&&@ﬁr}%@%%&i%c %Pé’é‘&fa&é‘rs f@&i Cafid 3V f08 P o m
Digita WO
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recordi ng/ playback apparatuses conform ng
homappatabyg specifications, connected to the network
101, to transmt the information of a codec |evel and
[0289¢0dec class w th which each apparatus is conpatible
via the network 101, and receives the information of

a ogecthevethandi de€0dl@fiera 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 request
thereof.

[02917 .




class transmtted fromthe conputer 103, disc recorder

104, and TV 105 via the network 101 in response to

the request thereof. [0291] - 112 Specifically, with

the video canera 102 (Fig. 4), the information of a

codec level and a codec class which each of the

conputer 103, disc recorder 104, and TV 105 transmts

is received at the exteLn§h2interface 9, and is

supplied and stored in (the RAM 52 or flash ROM 53

of) the control unit 5. [0292] Subsequently, the

recording nedium 10 is nounted on the video canera

1089PeghdlapohY pl vybAckhef védeootametedl eat AFigi | €5, the
. recorded in the recordi ng nedi um 10 t her eof beLn%
InfodgddO8d Ott Re COERET JEVERI £1S deCOARFnELaRFeWhéFhopach of

not th C c 22 can decode the coded data file, and
the r?of“ﬁ’él%&?eﬁrg%of %188 ﬁ&C&’éE‘&&faBI%é,r a8dd&¥ctPBeATPRSELEF 1S

S24 in Fi 10, .the_.vi.deo canera 102 starts ayhack
recBt VERn A PRoWASSE BRdy DAER  TARE Beel Podestal  LFoogsf

t r ~ 1N the ev tshat the .codec 22 .

Sto&%ﬁlg% ggagegg e%ghéﬂﬁo éi%Hgggds of%d ﬁH“?rﬁ????%% unit 5.
[02@@?59 pl ayback has been requested, the control unit 5

references the information of a codec |evel and a

fégﬁss@&aéﬁtﬁw .if‘e% E%ilg%@ %&i%ng({l aﬁ% drﬁigﬁ{léééd on the

e., the information e odec
videbassmerhh19hi chngagBoff pi BgpaeRPHECLNd03f 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 $24 in Fig. 10, the
video camera 102 starts playback of the file whose playback
has been regquested.

[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 contrel 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 codec
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




di sc recorder 104, and TV 105 is conpatible, and
recogni zes a recording/playback apparatus (hereafter,
referred to as playabl e apparatus as appropriate)
capabl e of decoding the coded data stored in the file
whose pl ayback has been - 113 request ed.
Subsequently, the control unit 5 controls the LCD
controller 7 to display LnEg%Pgtion representing the
pl ayabl e apparatus on the 8, for exanple, as shown
in Fig. 12. [0294] In this case, the user can
readi |y recogni ze the recording/playback apparatus
reqeﬁﬁ§§§b|e3555385€0§}Y¢a5§B|@oatrog|apnﬁg5acgé§rpéa the
L bfile &f'&e mgose pLaﬁback_has been requested), and
Chc &A1 89 ERe 'dESi FeaPHRYe 1Y ORBaRL PRgTERESSERESPEI RS
lamsg)iumlo on,the re% rding/gla back agg rat us )
PLlayREr-E0APPROZEBT CRef8S LHE Pri £OFeEBRERGS n2fhghown in
reggrding medium 10 can be transferred fromthe video
camera 102 on which the recording nmedium10 is
[Oz?ngted to the playabl e apparatus via the network
, and is played at the playabl e apparatus i nstead

of 14 hey { £cor i ng: e di um. 1<ga@e£§%%fggnﬁee@o%£@ethe

pl ayabl e apparatus from the vi mer a again to
Bkayngypeafbhex AbBQraths Rhay a a
recdecogg th§codedéb§afg sto?%d ?%B?ﬁeg€?%gé$§ggs %??gée of
plabiag bheeyideq eanerariif2yhand piapsher Mhdegedata
obt ai ned from decodi ng t her eof
requested), and can play the desired file by mounting the

Fig

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




to the video canera 102 via the network 101 to display
this at the video canera 102. [0296] Note that when
recording a file in the recording nmedium- 114 10,
the video camera 102 can recogni ze a
recordi ng/ pl ayback apparatus capable of playing the
coded data stored in a file to be recorded other than
the video canera 102, fraomthe_ information of a codec
| evel and a codec class stored in the RAM52 or flash
ROM 53, and display the information representing t he

reggrdL %/playback agparatus t hereof on the
10, 7V19FR FRM§TEad? CRE 6§€Pg€éﬁedété?ﬁpﬁélﬂﬁéPHéVbaCk
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per ormance of a codec con o) enco e or aecode

rep9akant 24 @heogeeokQXE mEosgbagkaé 2950UR Phe$8LE BRCthe

or nore codec cl asses upper conpatibility 1s
rcpepsured, are stipulated, the nost appropriate file

managenent can be performed wi thout |osing existing
[ozadyant ages even in the

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 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 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 also can be configured of software.




event of the capacity of the recordi ng nmedium 10
i ncreasing. [0299] Note that the codec 22 can be
configured of dedicated hardware, and al so can be
configured of software. - 115 - [0300] Al so,
processi ng steps arranged to descri be a program
arranged to cause (the CPU 51 of) the control unit 5
to performvarious types %ﬁ gprocessi ng do not al ways
need to be processed in the tine sequence along the
order described as the flowchart, so processing
cuted in parallel or individually (e.g., paralle
[03§ﬁjcessing or obj ect- oriented processing) is also
am may be processed

lude%ﬁ£ﬁ0301£ﬁ Furt her, gr
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ata as to a detacha recor d&s*8
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. recordi ng appar at us conf Igure
1ndﬁ@§@ﬁgl@9t4e.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.




enpl oyi ng a codi ng nethod 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 |evel serving as a group of said
one or nore codec classes whose upper conpatibility
is ensured, are based on the stipulated
. specifications, said appar@g@s“conprising: encodi ng
means configured to encode data with said
predeterm ned codi ng nethod into coded data of a
predeterm ned codec class within a predeterm ned codec
| evel ; and recordlng contYlg} MReans configured to

rec rd sai d,.coded data encoded by said encodi ng neans
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directory na represents sai term ned“cods I'ng
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| evel thereof. 3. The recordi ng apparatus accordin
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a directory whose directory name represents sa

stipnedetar gpaedreedicngnppt Badg- aﬁéZrahﬁstH8m§¥§QEn5hat

there is no directory whose directory nanme represents

S adtic gt olg tres 2% s eco g Dk et hoshdddSadghka 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 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
sald 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




recording medium 4. The recordi ng apparatus according

to Cdaiml, wherein said recording control neans

record said coded data, and class information serving

as the information of the codec class of the coded

data thereof in said recording nmedium 5. The

recordi ng apparatus according to Claim4, wherein

said recording control nmeap »record the class

i nformati on of each of said one or nore pieces of

coded data in said recording nediumas one file. 6. A
. recording method arranged to record data enpl oying a
in 68& ﬁfjeﬁ‘%t kodtaih&n§edSt BoeHésgetor YdWbogE daraotory name

rein a ,codec class arranged to classify
repﬁ@??SFﬁaﬁ@éd Pr§d€68é@ln€€nFP8&P§dmFShéﬁcéﬁeséiddecode
and .a codec | evel serving as a group of said
recgﬁglgg B5F&Ufsdec cl asses whose upper conpatibility

based the sti
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arranged to cause a conputer to execute

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




recordi ng processing wherein data is recorded,
enpl oying a coding nethod 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 nore codec classes whose upper
conpatibility is ensured, afg based on the stipul ated
specifications, said program conprising: an encodi ng
step arranged to encode data with said predeterm ned
codin% met hod into coded data of a predeterm ned
codegyd@talass within a predeternined codec |evel; and a
rec rdlngacontrol step arranged to record said coded
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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




enabl e coded data of a codec class having
conpatibility with said predeterm ned codec class to
be decoded; codec-|evel determ ning nmeans confi gured
to determine the file of coded data of said
predeterm ned codec level wth which said decoding
nmeans are conpati ble based on a file nane fromfiles
wherein the coded data of gﬂgogtional codec cl ass
wi thin an optional codec |evel is recorded in a
recording mediumas a file whose file name represents
the codec |evel of the coded data thereof; and
Wlt@o@e@l@ﬂ&@@f@éﬂ@ﬂnﬁﬁﬁﬁ@ mdans vanhigureredeterainede
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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




correspond. 10. The pl ayback apparatus according to
Claim8, wherein said coded data, and cl ass
informati on serving as the information of the codec
cl ass of the decoded data thereof are recorded in
said recordi ng nedium and wherein said codec-cl ass
determ ning neans determne the file of coded data of
- a codec class which said_ q BOQing means can decode
based on said class information recorded in said
recording medium 11. The pl ayback apparatus according
to Cdaim110, wherein the class information of each of
£1lg%e IgCOREE pregeslighciairy vboded ddaeatiosyr semeded in
sai d recordi ng medi um and wherein said codec-cl ass
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codec, cl ass which said decoding neans can decode
cor5§§8@ngn said class information recorded in said one
file
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conprising: display controlF néans ¢onfigured to
di sPhaynérdists®fd 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 salid 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




files wwthin an optional directory recorded in said
recordi ng nedium 14. The pl ayback apparatus accordi ng
to aim8, wherein wth said recording nedium in a
di rectory whose directory nane represents a coding
method, the file of coded data of a codec class
within a codec |evel by which the codi ng nethod
thereof is stipulated is_r rded; said playback
apparatus further conprising: display control neans
configured to display a list of files recorded in a
directory whose directory nane represents a coding
compatiisd®9#i t h whi ch sai d decodi ng neans are conpatible
by di stingui shing between the file of coded data of a
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Wi thin said predetern ned codec |evel with which said
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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 compatible 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




predeterm ned codec |level with said predeterm ned
coding nethod, and al so enabl e coded data of a codec
class having conpatibility with said predetern ned
codec class to be decoded; a codec-|evel determn ning
step arranged to determne the file of coded data of
said predeterm ned codec level wth which said
decodi ng neans are conpathbg based on a file nane
fromfiles wherein the coded”data of an opti ona
codec class within an optional codec level is recorded
ina recording nediumas a file whose file nane
decpdgr 696atlsdeha, wbdeb Revercnfighsedoteddgardet Aededf data
and a codec-cl ass determ ning step arranged to
encgeeer Wihk 2t REefprerpinggdeadast 61efSavéblée &l ass
whi ch said decoding neans can_ decode fromfiles of
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file name from files wherein the coded data of an opticnal
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




decode coded data, which are configured to decode
coded data encoded with a predeterm ned codec cl ass
within a predeterm ned codec |evel with said
predeterm ned coding nethod, and al so enabl e coded
data of a codec class having conpatibility with said
predeterm ned codec class to be decoded; a
codec-1 evel determ ning steps arranged to determ ne
the file of coded data of sald predet er mi ned codec
level wth which said decodi ng neans are conpati bl e
based on a file name fromfiles wherein the coded
spegatacefiansepbrafdabrogoduccempsdsiiighi n an optiona
codec level is recorded in a recording nediumas a
fifelPRdtndi Fechanerapeesent saese deerdtny e%qm%fto
the coded data thereof; and a codec-cl ass determ ni
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said one or nore codec cl asses whose upper
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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 employving 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




speci fications, said apparatus conprising: codec neans
configured to encode data into coded data of a
predet erm ned codec class within a predeterm ned codec
| evel with said predeterm ned codi ng nethod, and al so
decode said coded data, and al so enabl e coded data of
a codec class having conpatibility with said
predet er mi ned codec cl ass be decoded; recording
control nmeans configured to fecord said coded data
encoded by said codec neans in a recording nediumas a
file whose file nane represents the codec | evel of the
groggded sdadaocnkepsofioreodederevébsdetserhiPaEnypreans
configured to determine the file of coded data of
compatdbplédet ésneredreddedreebapedwphhtiii ehipalated
decodi ng neans are conpati ble based on a file nane
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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.
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




group of said one or nore codec classes whose upper
conpatibility is ensured, are based on the stipul ated
speci fications, said nethod conprising: a coding step
arranged to cause codec neans to encode data into
coded data of a predeterm ned codec class within a
predeterm ned codec | evel wth said predeterm ned
coding nethod, and also_d ggde said coded data, and
al so enabl e coded data of “4”codec cl ass havi ng
conpatibility with said predeterm ned codec class to
be decoded; a recording control step arranged to
arrpseerd teaicd acsddy  tlet Reakosdendsy ofaiad coddec crpdaguired
a recording nediumas a file whose file nane
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pl ayback of data is perf orneg %p l'oying a coding
metABHNOEnAr kaBBEdet-@de 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




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 |evel serving as a
group of said one or nore codec cl asses whose upper
conpatibility is ensured, are based on the stipul ated
specifications, said program conprising: a coding
step arranged to cause cgd§§6n§ans to encode data
into coded data of a predeférm ned codec class within
a predeterm ned codec level with said predeterm ned
coding method, and al so decode said coded data, and
recgrsld neh adlsvbasdd e ofess lol ahsudde demsydiag agd playback
conpaLibiIitg wth said predeterm ned codec class to
of petdedsuaPriprEcor @Mrg oY ¢ SR dameihged arganged to
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"evel with which said codec neans are conpati ble.

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 alsc 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
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predetermined codec level with which said codec means are

compatible.




