13 January 2006 1 DESCRIPTION Video Information Recording Device and

Repr oduci ng Device Technical Field This invention relates. to a video
information recording device and reproducing device, andi3padubdyeulsarly to a
video information recording device and a vi deo |nfornat|on r epr oduci ng
‘devi ce whi ch enabl e proper managenent of copy control on a recording

medi um Background Art Various optical discs such as DVR have been proposed
as disc-like recording nedia that can be | oaded on and unl oaded from a

recor di ng/ r epr oduci ng devi ce. ﬁECFHLT]@N di scs as such recordi ng nedi a
have been proposed as nedia with a large capacity of several gigabytes or

nor e t 0,.he dia f rdin audi o/ vi sual (AV) signals
such (Pe&?aii]SB 6 ﬁgcm&mg dF%@“@@%ﬁPé‘?ﬁ)%P g? %l |y conpressing AV
signals, there is an MPEG (Mving Picture Experts G oup) 2 system This
MPE& is a dynam c inmage conpression format of an international standard
ai med at realizing higher image quality by using conpression techniques

such Bechmitaldfieckbnpensati on prediction, DCl (discrete cosine transform,
quanti zation and variable-length coding. The MER syst em is appl ied al so

in the ca f SV l; 2
medi um Fgﬁgigééﬁmﬂm%%ﬁéecoﬂg?ﬁgf%ﬁg 8éﬁ§| cfgm%?%vr{g? reco di ng
medi Wevice, and particularly to a video information recording device and a video

information reproducing device which enable proper management of copy control on

a recording medium.

Background Art
Various optical discs such as DVR have been proposed as disc-like recording
media that can be loaded on and unloaded from a recording/reproducing device. The
optical discs as such recording media have been proposed as media with a. farge
| capacity of several gigabytes or more and are expected to be media for recording
- audio/visual (AV) signals such as video signals.
As a coding system for digitally compressing AV signals, there is an MPEG )
| (Moving Picture Experts Group) 2 system. This MPEG2 is a dynamic image
compression format of an international standard aimed at realizing higher image
, qﬁality by using compression techniques such as motion compensation prediction,
DCT (discrete cosine transform), quantization and variable-length coding. The

MPEG?2 system is applied also in the case of recording AV signals to a recordihg




-the video signals are encoded in accordance with the MPEG2 system and the
coded bit streamis recorded to the medium In the digital television

- broadcast, which has started recently;, an AV streans codehndy R8s0r dance
with the MPEQ systemis transmitted in a format called transport stream
When recording the digital broadcast to a recording nedium it is
considered that digital signals of .a2ransport streamare directly
recorded wi t hout bei ng decoded and re-encoded. In the case where AV signals

are renmdier. dioraxaspde,diiien rexdirding anatoghidieb 3ignald @@ redordiid! metlium,s
possi ble to copy the AV signals to another recordi ng nmedium w thout

deteri ] ' : ; [ ' i RUS blemto
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si gnal s, _copy . control .infor I on 1 ),.indi cati.ng " Co Free’, i ch
nmeans ﬁ‘ﬁgfmg%lpv Tpeor grt‘r"nrt]]ﬁ 8 ,lumcﬁéﬁgﬂg(%véﬂgwéﬂgxw&w ’Géi\;ﬁ]aéf only
one generation is permtted), "No Mre Copy (which neans that copy of this
and f usterted rgesmthatanoAd streams cqstednin aceprdancs: witbothe MBEGE system(ishi ch

- means that copy is prohibited) may be provided for AV signals. For

exanpl teansmittedtin mfohait ¢adlednagispott|staean) SWhentrepordsmnthe digitaMbroadomy
Cenerati on Managenent System for video signals. The CGV5is a systemfor
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The CGVB for ahalog interface i's ca : 1 gital
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signal format, it is possible to copy the AV signals to another recording medium
without deteriorating the signals at all. However, this raises a serious problem to copy
right holders of AV signals. Thus, in order to limit copying of AV signals, copy
control information (CCI) indicating “Copy Free” (which means that ‘copy is
permitted), “Copy Once”{which means that copy of only one generation is permitted),
“No More Copy (which means that copy of this and further generations is not
permitted)”, or “Copy Prohibited” (which means that copy is prohibited) may be

) provided for AV signals.

| For example, a system that is practically used at present is. CGMS (Copy

Generation Management System) for video signals. The CGMS is a system for

controlling the number of times copying Is permitted, on the software side. The

CGMS for analog interface is called CGMS-A, and the CGMS for digital interface is

called CGMS-D. The analog CGMS-A is also called VBID because it superimposed




met. hod of coding a descriptor having copy control information is used.
Descriptors of such a types may be DTCP descriptor prescribed by DTLA

- (Digital Transm ssion Licensing Adm nistrator) and 13 January 2006

di gital _copy_control descriptor prescribed by ARIB (Association of Radio -

I ndustries and Busi nesses) and used in-the Japanese BS digital broadcast.
Recently, in order to enforce further3 copy control, a system for enbedding -
copy control information called watermark (WM into base-band "signals or
MPEG TAY aat a &4B% (verticalnbladkirggint¥iiat)y. nithis i stalirdized ey BIAINGP-1204.
standardi zed, and a mllennium system and a gal axy system are proposed.

- When rpRRrecierd if\orddionA hansRiccd %H&Bgri] 'ﬁﬁbnriﬁcmﬁﬂggoﬁogwa% qust be

accur at er carried out in accor nce w e COopy contro nior nat I on- of

I nput . si | .n_geperal, in the case re.user, recorded AV signals to a

recor dﬁﬁgﬂ’?eﬁ?ﬂd‘%%@??f@pmﬁhﬁg%‘&?RYQC(H)Q%C'B?OMIO%WSE m[f%F"P Srmation

- of the AV streamon the recording mnediumis either "Copy Free" (which
means Qirachadypes maydenDTFodessriptoiopmsenbedop PTLA(DigitabTransutission opy  of

this and further generations is not permtted). "No Mre Copy" results

f r om Upidensing Admiristratopyambdigitil ¢ojfyo cohtrob Mevbigptof \presditaldsby KARIBopy

Once" (which neans copy of only one generation is permtted) are recorded.

Meangi i P R: ' i B)ci j npdi ecof di ng of
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the user_.n to,cCo sj red. dat f the AV streans recorded aon the
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streans havi ng copy control information of "Copy Free". The increase ini )

r ecor §PRY centsakinfermptioncalied waiermaank4{ VéMB intedasc-band dovisignals or MPEG

AV streams is considered. Watermarking (WM) is now being standardized, and a

millennium system and a galaxy system are proposed.
When recording AV signals to a recording medium, recording control mustbe
accurately carried out in accordance with the copy control information of input signals.
- In general, in the case where user recorded AV signals to a recording medium by using
a recording device, the copy control information of the AV stream on the recording
~ medium is either “Copy Free” (which means that copy is permitted) or “No More
Copy” (which means that copy of this and further generations is not permitted). “No = -/
More Copy” results from updating of the copy control information when AV signals
of “Copy Once” (which means copy of only one generation is permitted) are recorded.
Meanwhile, the increase in capacity of recording media enables recording of
more AV streams to the recording media, as described above. In this case, the user

- needs to copy desired data of the AV streams recorded on the discs, from the




recordinng of AV streans for a longer tine than before. In such a case, it
Is considered that a streampart of "No Mdre Copy" and a stream part of
. "Copy Free" exist in one AV streamnore often. For exanub@muaMienst wo
prograns are continuously recorded, it nmaybe considered that the first
programis a material of "Copy Free" and the second programis a materi al
of "Copy Once". Conventionally, in thge case where a "No Mdre Copy" stream
part and a "' Copy Free" streampart exist in one AV stream the user
- cannot 286V Miseop ' | [ l&g if a
R oy U MRS oo A HrediS BRI TR O TR FEERR e
user cqégﬁigﬁggy a "Copy Free" streampart at a halfway-part in the AV
stream 'S 'because it is difficult to know that plural pieces of

control information exist in one AV stream that is, to know that a "No
More Copy" LB iBgieasmAR TaeRrding capacity of reenrdingrijashia caablesi¢ongHuony
stream To know this, the wuser nust read -out the AV streamfromthe

" begi nniecgrdingtofie\ ¥ stteams fam@lopger tie thap peforonin such aéaseniis considiaegver ,
this analysis is tinme-consumng. Particularly with an AV streamof a |ong
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presence of cont I nformati on. " Di scl osure the Invention anuary

2006 5 N ' esent invention na rovi de ew

o deo AV et T S apld AT L hegeng o PRt Redid p oper
managenment of co control _information of videg information, and to

provi d&mé'Y\hed‘é’é‘Sf%ﬁﬂfrhaf thefirstprogaamiing mascaidof “Gopydaee cent thegecond, fi r st
caspect of the present invention, there is provided a video information
“recor dirngrain\is a enateripk o5T@gpy Once”. :

Conventionally, in the case where a “No More Copy” stream part and a “Copy

Free” stream part exist in one AV stream, the user cannot properly copy these to
‘»another recording medium. For example, if a “No More Copy” stream part exists at

the beginning of one AV stream, the user cannot copy a “Copy Free” stream partata

halfway part in the AV stream. This is because it is difficult to know that plural pieces

of control information exist in one AV stream, that is, to know that a “No More Copy™

- stream part and a “Copy Free” stream part exit in one AV stream. To know this, the
| D - user must read out the AV stream from the beginning to the end and analyze the copy

control information. However, this analysis is time-consuming. Particularly with an

~ AV stream of a long time, it is difficult to read out all the AV stream and grasp the

presence of control information.

Disclosure of the Invention




detection neans for detecting copy control information frominputted video
I nformati on; change point information acquisition neans for acquiring
change point information of copy control information corpigspgphstiopg to
video information to be recorded on the basis of said copy control

I nformati on detected by said detection nmeans; nmanagenent information
generation neans for generating managenent information for rmanagi ng said
copy control information on the basis of said change point information
acquired by said change point inforn®&tion acquisition neans; and recording

means for r ?Cﬂfﬂp%nﬁblgeﬁ@mﬂgﬁ%%t |h\féf1ﬁbrnq@aty'p%'31dgg HQ\KI ﬁ&&%f@%aﬁ&.‘ d
management the vid

i nf or mat fe(gﬁrldm? ﬁe"ég@B?E?ﬁ%g'Eg&'ngﬁ"ﬁé)‘gh gg%gﬁﬁprﬁg%ma%f“ef‘ﬁ?éc‘f?? ég’}érﬂ't i nventi on,
t her e i sinfarpation evidgo infadmation| anfl ¢ premidecrvidee nfaniation nepradiesingdevicenpr i si ng:

recogni tion ”ﬂ%ﬂ&)r&aﬁée\Kumlagdeﬂlgafﬁ’ﬁe%ﬁe%&ﬁfﬁ\laﬁw tehAl plo@edfiidegPi €d from a
stream nmedi um on the basis of nmnagenent

|nfornatV%ﬁmgg?“ﬁ%ﬁﬁﬁgﬂﬁmggBVw ontrol information; and data stream
prepar at i on nesigegorf meanp fae detedtingcapy n@ﬂmlsimfprﬁamrtf@nvmw@h Wieodiformationparts of a
section to becrapg Riht mfbﬂnéﬂb@a&ﬂﬁih&w Adank kb@a&fuﬁ’tﬁ@gﬂaﬁéer Boirtk iﬂ%?meﬁl@ﬁ‘ofbe copi ed,

the. pr es Y STHIENPmHS HaPa S BFE0 Ml ioT 600 AT AL HER HOE Cpr | o1 ng:
i nspect i ﬁ@y\ﬁmérph@fpmtah@ Q?Gﬁfiteéms&ﬁdett@w reegntr ol i nformation or a waternmark
in-an i nput t eﬂana@érﬂélﬁ-lnfdﬁﬁﬁloﬁ B@HaEA6h MEanB ®r gerRfdliHg ﬁwbﬁ&erﬁ@ﬁfﬁﬂﬁnﬂ@h fUi'
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contr ol §E]rlﬁ Qﬂamgo@hm@fm@g_n @pqu:smon means; and
o recording means for recording said management information generated by said
management information generation means together with the video information.
In accordance with a second aspect of the present invention, there is provided a video
information reproducing device comprising:
recognition means for recognizing a stream part that can be copied from a stream
recorded on a recording medium, on the basis of management information for managing copy
control information; and
data stream preparation means for preparing a new stream composed of stream parts of
" a section to be copied, on the basis of the stream part that can be copied, recognized by said
recognition means.
In accordance with a third aspect of the present invention, there is pmwded arecording -
method compnsmg
inspecting whether the content of copy control information or a watermark in an inputted
" signal has changed or not;
acquiring change point information of said copy control information or said watermark that
has changed; and
" preparing management information for managing said copy control information or said
. watermark on the basis of said acquired change point information. '
In accordance with a fourth aspect of the present invention, there is provided a recording
method comprising:
inspecting whether the content of EMI {encryption mode indicator) in an isochronous
packet of an inpufted signal has changed or not;




wat ermark on the basis of said acquired change point information. In
accordance with a fourth aspect of the present invention, there is provided
a recording method conprising: inspecting whether the cqgggﬂéygﬁ6EM
(encryption node indicator) in an isochronous packet of an inputted signal
has changed or not; 13 January 2006 6 acquiring change point information
of said EM that has changed; and preparing managenent information for
managi ng copy control information on the basis of said acquired change
point information. In accordance withba fifth aspect of the present

I nvention, thsf.rq@.r.hgschaﬁga\ﬁoﬂﬁﬁfoﬁnaﬁ&péf@a@Emmgﬂﬂagbr%eéd B4 a programto be

| . executed b a ut er nner that read the
- program’ szu dprﬁ?agg? ﬂﬁqa@ﬁ'ﬂﬁrﬁ H‘g‘“ 'P%'@ b MPTRYEE PRy °8Qt§’i i?[rg'“at'ﬁ? ?R:'SE B f or
det ect i negicangyiredshange pointiffgmetieni on from i nputted video information,

processi.ng f Ol a@é‘o@déhéé vmm,a tth dPe&idt fle fREEE me&u&P ﬁﬁéreqmw.&ld a smréyermt I on,
change poin nf o nf or rocessi ng

in mat |
for genefld “lmﬁato'f"ré’ aap I ram ° ber?f(%’F{"ergPY 6&3/@%1?& f?asﬁg{bﬁ' W@“rﬁgﬁﬁ "E:eocﬁ?p'étS'n‘lgPol
i nf or mat {ea#hthg Rrogisen, b@%@fsgf@f' caisind thecquibyterdo efeawtege poi nt i nformation. In

. -accordance vm;srbceas.@fzsrtdatea@@es,sy@mraz RRMRABS B6th inbie8 NMidbORsoridigs.€ i s provi ded
a program for cau on to detect copy

contr ol |nforp”-’(ifessm ?'gacﬁ‘]"mﬁpuci"} (f ‘{'/alg')ea{egc?pr’ffc8r|’t??§f'gow%°rhc?f‘lﬁ’ﬂ%?cf nto acquire,
f rom sai foreatieteieaid cegyrortvhintomatiomeed mat i on, change point information of

sai d copy corgrédbsingThrajeh@hting MandtRehed uff&ﬁﬁiidn%} nZPa @) Rldosy dBRidgenment
i nf or mat |l1fannaft|9r{ orﬁﬁ@ g&%s%gsa?oa écgwregpxan%g Bgul;t information.

' In accordance with a sixth aspect of the present invention, there is provided a program

“for causing a computer to realize:

a function to detect copy control information from inputted video information;

a function to acquire, from said detected copy contro! information, change point information of
-said copy conirol information; and

a function to generate management information for managing said copy control
information on the basis of said acquired change point information.

In-accordance with a seventh aspect of the present invention, there is provided a
recording medium read by a signal processing device, the recording medium having an
information recording area in which, of a clip having a pair made up of one stream and attached
information of the stream as one object, a clip stream file as a stream file and a clip information
file as the attached information are recorded,

wherein said clip information file contains management information for manéging a
change point in copy control information of said stream.

In accordance with an eighth aspect of the present invention, there is provided a video
information recording device comprising:

an updating unit operable tc output copy control infarmation updated on the basis of copy
control information detected from inputted video information;

a controller operable to generate change point information indicatiﬁé a positic;n where the
value of the copy control information outputted from said updating unit changes; and
a recording unit operable to record said change point infarmation together with said video
information to a recording medium.

In accordance with a ninth aspect of the present invention, there is provided a video
information recording device comprising:




I nformati on on the basis of said acquired change point information. In.
accordance with a seventh aspect of the present invention, there is
provided a recording nediumread by a signal processing geviue®zodshe
recordi ng medium having an :information recording area in which, of a clip
having a pair made up of one stream and attached information of the stream
as one object, a clip streamfile as a streamfile and a clip information
file as the attached information are recorded, wherein said clip
information file contains nmanagenent 7nformation for nanaging a change

pOi nt in COpya%&%l&?operﬁ qu n@n Ira(’?e ch%ggsr{)%angtﬁf%ma?gn mdlca%# déca;ltl ﬁ%'ea wi th an

ei ghth aspect esent 1 nven
i nf or mat PEY CP@ES’HF'%H‘EH'@& gt plEsamdobRYeP gt phanghs: @ﬂﬁ@ﬂ"ﬁﬁlj’&ﬂ"i??" dgirtsBRe t o
out put cpRYetadiitet algoritithh bisa® b S dhaaRipaat Bfrmidien;Basi s of copy control

| nformat | on deleahilull BLbERILLES I AER. L SITR L LaBARLRLeT oper abl e

to generate c or nat | on tion where the value
of the 06?5?‘3'@69?(906!""f°ﬁ1‘%’P'i‘ri?tai'6??rWW%d from sai d updating unit changes;
-and a recor di mgcttrdahceogitraaiiltieadpect obe pidsadintenédha g imovidediavides mat i on

t oget hermY&rMhoﬁPécgrdM%%modé&ﬂfgﬂ& tion to a recording nedium . In

accordance wt B the present invention, there is provided
a video i nf of‘iRHNS AORY SEBTP Pfﬁ@""t‘j‘éﬂ/‘i’pééte‘é@?ﬂi? P%ﬁ'ﬁfﬁmpm"’ﬂfghﬁaf"i?“%% 7 a
cont r ol | eetectqpiroalihmtiédvidpe irdsrabnchange point information indicating a

posi t1 0n Whe! Gurgrafifiha RRBLA AlioFRE ikt diAbRuat RATML duiforigg or ded changes,

and generating check data using a predetermne orithm based on said

change pB{PHET FfPY FoRIES '?f?fma%?c?h%f‘gre%@ﬁi’ ding unit operable to record said
check data t ogedrdiay said dhiings bidt icfatratiet togginer aitidsaid video information to a

recording medium.

In accordance with an eleventh aspect of the present invention, there is provided a video
information recording method comprising:

generating change point information indicating a position where a copy control mode in a
data stream to be recorded changes, and génerating check data using a predetermined algorithm
based cn said change point information; and

recording said check data together with said data stream and said change point
information to a recording medium.

In accordance with a twelfth aspect of the present invention, there is provided a video
information recording device comprising:

a controller operable to generate change point information indicating a posatlon where a

. copy conirol mode of video information fo be recorded changes; and

a recording unit operable to record said change point information together with said video
information {o a recording medium.

In accordance with a thirteenth aspect of the present invention, there is prdvided a video
information recording method comprising:

generating change point information indicating a position where a copy control mode of
video information to be recorded changes; and

recording said change point information together with said video information to a
recording medium.

In accordance with a fourteenth aspect of the present invention, there is provided a video
information recording device comprising:

a controller operable to generate information indicating whether copy is permitted or not
for each section in which the value of copy contro! information is unéhanged, of a series of source




sai d change point information to a recording nmedium In accordance with a
tenth aspect of the present invention, there is provided a video

i nformation recording nethod conprising: outputting copy 180atiP2006

i nformati on updated on the basis of copy control information detected from
I nputted video information; generating change point information indicating
a position where the value of said outputted copy control information
~changes; and recording said change point information together with said
video information to a recording nmedeum |In accordance with an el eventh

aspect OfbadkBeuRELS 88 techo¥fahd ON, there is provided a video information
recordi ng net 0 I Si generatin%ichange point information indicating

hod conpr.i si ng: | !
a position whefE® '"ng’b')f’pﬁrﬁﬂ? FIPCHb e Mpfrogmen) dagmation @gharated ysaidecor ded
changes, centrdilegtogethexwitimgpicsreck padke®. usi ng a predeterm ned al gorithm based

on sai d changm aB&rdshed WhQ! difBdritPRpedBdhd HEhAWABch dthste WGkl 3 Aed 0g€t her
w th said_dat sai d cﬁange point information to a recording

_ ) strﬁ.am arr11d .Ch
medi um  PIPTICDFEEAHELMEHOHCOMPIRRY f t h aspect of the present invention, there
i's provided agenp@tu informatinnriedidating whether @pniy pewnitted er md fprachisagion @ cont r ol | er
oper abl ewkhigh 86 Ashicr Bopy RMBENBPAAN ib peﬁc‘aar@&,lo%sérﬂasib&%&rb@ﬁacﬁetgeﬁgétb on where a
copy congrol node of video information to be recorded changes; and a

recor di nge aRT edb?)"edr able to record said change point infornmation together

with said vi deeerdingdaiskgeneratethmaagamen infarniation tageiienwith shid seuresqradeetce Wit h a
thirteenth asnrRGtlorfdk ned@mii RSN proghif i deQRecutdd®Y 8 chiipuidr M4l B8 GoRd W deo
_i nf or mat gu%ﬂ a 'ﬁ%%r?err qliaptge E@%pﬁ egca%org?dr thés ;':.ng%m, or a program for causing a computer to
execute various functions.
The recording medium may be read by z signal processing device such as a recording
- medium reproducing device or recording device. In the storage area of this recording medium, for
example, a clip AV stream file as a stream file and a clip information file as atiached information
may be recorded in a clip, which includes a pair made up of one stream, for example, an AV
stream, and attached information of this stream, as one object. This clip information file may
contain management information for managing a change point of copy control information in the
stream.
The clip stream file may contain a "Copy Free" stream part that can be copied and a "No
More Copy" stream part that cannot be copied on this and further generations. The management
information contained in the clip information file may contain information indicating the number of
pieces of copy control information and information of address or time of the change point of the
copy control information. Thus, the copy control information of the stream stored in the récording
medium can be easily grasped. Moreover, the clip information file may contain a code indicating
that the content of the management information has not been falsified. Thus, malicious copying
can he prevented.
Example embodiments and specific advantages provided by the embodiments will be
- further clarified by the following description of an embodiment with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG.1 is a view showing a structure of an application format on a recording medium to
which the present invention is applied.




gener ati ng change point information indicating a position where a copy
control node of video information to be recorded changes; and recording
» said change point information together with said video infgs@ioe to a
recording medium In accordance with a fourteenth aspect of the present
invention, there is provided a video information recording device

. conprising: a controller operable togyenerate information indicating

~ whether copy is permtted or not for each section in which the val ue of

3008 7a. packitTors | ab oW g B CRIARRry BiroPioTy SEPaf pOMIEA o SPRLY

record fsge managenent i nformation generated by said controller together
W th s% " source packets. In accordance with a fifteenth aspect of the
present invention, there is provided a video information recording nethod
conpr i si ng: Figehtsraviengshowmgasiroefuraaf 2mAVigtremetfiler copy is permitted or
not for each section in which the value of copy control information is

unchanged, Bifg.4issevieasshuiwingur omtaaekelprogianifiing Synthe of 8 sehrte ackad
-recordi ng sai d generated nmanagenent infornmation together with said source

packets. - Tng_ssfso‘{ﬁgg,dﬁ?ﬂi,ﬁl?utigﬁ nga‘irbiafprfﬁg{a‘i‘{ﬁﬁﬁge@e executed by a

conputer may be'store manner -t e conputer can read the
cute varipus functions.

program org.a orogram for._causing .a copputer.to e

The recor dil;r‘fg‘ﬁprre?fgumg]rraylﬁ‘g resz;'(?g'ﬂ?ga GnaElPigL o SBTtHSeHey ivabies c Rl as a
recordi ng nedjum reproduci ng device or recording device. In the storage
‘ar ea SOPYLPEIRISHIONdIndicatetpadhmadss designated by these values. :

W

Fig.7 is a view showing a syntax of a clip information file.
Fig.8 is a view showing a syntax‘of ClipInfo().
Fig.9 is a view showing an exemplary CCl-sequence.
- Fig.10 is a view showing a sy.ntax of CCI_sequence_info()x
Fig.11 is a view showing an exemplary syntax of stream_status().
Fig.12 is a view showing another exemplary syntax of stream_status()
Fig.13 is a view showing the meanings of values of recording_mode.
Fig.14 is a view showing the meanings of values of status CCI/EMI,
status_ WM.
Figs.15A and 15B are view for exp-laining the relation between the clip and the
CClI-sequence in the case of copying a “Copy Free” stream part from a copy source .
_ (feproducing device on the oufput side) to a copy destination (recording device on the
. input side). | |

Fig.16 is a view showing another exemplary syntax of CCI_sequence_info().




~exanple, aclip AV streamfile as a streamfile and a clip information file
as attached information nay be recorded in a clip, which includes a pair"”

| . made up of one stream for exanple, an AV stream ‘and atit aaheeooef or mati on

of this stream as one object. This clip information file nay contain
managenent information for managi ng a change point of copy control
information in the stream The clipgtreamfile may contain a "Copy Free"
stream part that can be copied and a "No More Copy" stream part that

cannot . be cpRia% LMhd WE aﬁ%ewg%pg,{ g@ﬁ% ﬁ}gi Wﬁonm?wg&?ﬂ?:%ndftgg mati on

. . S
I nformati on contained 1'n e clip n e my Cco n

I ndi cat,] t he number of | eces of,.Go ontrol informtion and

| nf or rCRaRaBEadk i Be <355 of FREVIDE & HEORY Eicre Ttee PR o1l & Qi) SQYAR ol
information. Thus, the copy control information of the streamstored in the
r ecor direprodusiiig daviesomthecaupuside Hoperdpyninstivetion (teicerding deviceonthei on -
file may contain a code indicating that the content of the managenent

- i nf or ninpupsidefsvhat CEERefneridc! irfd() sivweén inRig.¢6 iaseddpyi ng  can be

prevent ed. Exanpl e enbodi nent s and "speci fi c advant ages provi ded by the

enbodi nent 14d = ; | &l fd 1 he i It of an
crbodi mont Wbt Fof SO Wil Sidyinga bodrifye Beyip (ARAThE P ohe

DRAW NGS FLG 1 is.,a . view showing a structure of an application format on a
r ecor dPXGIHAISARRISD: whi ch the present invention is applied. 13 January
2006 8 Fig. 2 is a view showing an exenplary directory structure prepared
on a DYE. dfigd9 isiagview fog expldinings¢rpy agniokprasessing infthecaso/wherceam fi | e.
Fig. 4 is a view showing a syntax as a programi ng syntax of a source. \
packetinput signal is a video input and/or a TS input of cognizant recording. S

Fig.20 is a view for explaining copy control processing by a controller in the
case where an input signal is a TS input of non-cognizant recording.
Fig.21 is a flowchart for explaining processing of a CClI-sequence in the case -
where an input signal is a video input or a T'S input of cognizant recording.
Fig.22~i‘s a flowchart for explaining processing of a CClI-sequence in the case
where an input signal is a TS input of non-cognizaﬁt recording.
Fig.23 is a block diagram showing a structure in the case of copying an AV
stream file and a related database file on a DVR from a reproducing device of a copy J 7_
| source (output side) to a recording device of a copy destination (input side) via a
-digital bus.
Fig.24 is a flowchart for explaining processing by a reproducing device (copy -
source) in the case of copyinga clip AV stream file from the reproducing device of the

~ copy source (output side) to a recording device of a copy destination (input side).




Fig. 54is a view show ng the syntax of TP extra header. Fig. 6 is a view

showi ng the rel ati on between val ues of copy_perm ssi on_i ndi cat or and

. modes designated by these values. Fig. 7 is a view show ngjausymax of a
clip information file. Fig. 8 is a view show ng a syntax of d i plnfoo.

Fig. 9 is a view show ng an exenplary CCl-sequence. Fig. 10 is a view

showi ng a syntax of CCl sequence infqfy)). Fig. 11 is a view show ng an

exenplary syntax of streamstatus(). Fig. 12 is a view showi ng anot her

exenpl eyt Miodedsr efarstin @Eﬁ@éﬂt ig. 13 is a view show ng the nmeanings
of val ues of re{:orﬁ\gg%zl?l I g. lﬂlFi s a view show ng the meani ngs of

val ues of stat .COl /| E st at us . Figs. 15A and 15B are vje or
expl ai ni ng hh fﬁ%gllgﬁrm?vgi& W&&ﬁakﬂﬂem%?% aﬂﬂ&epﬁéuc -E‘é‘&ﬁéﬂc‘@hl%\{ 1Ihﬁe case
of copying a "Copy Free" streampart froma copy source reproduci ng
devi cePiﬁSeﬂbri@VQEﬁ%ﬂS applied will aowdhs dercstiedawito meferencertaithe deawings. on t he
i nput side). Fig. 16 is a view showi ng anot her exenplary syntax of CCl

sequence i nBefdre explahpingarsysd0strcturé gswhich theprdseit snventionVs applied,
-explaining the relation between the clip and the CCl-sequence in the case

o, VOB RSO T SR BIEHIPUAES gpec 10
TP 5 S A METGE o NP b o ket 191
- which the present invention is applied. This format has two layers for management of
L AV streams, that is, a play list layer 101, which is approximate to'a user interface (user
I/F), and a clip layer 102, which is approximate to a system. Volume information 100
manages all the clips and play list within the disc.
A pair made up of an AV stream and its attached information is assumed to be
one object, which is called clip. An AV stream file is called clip AV stream film, and
| its attached information is called clip information file. One clip AV stream file stores
data in which MPEG2 transport streams are arranged in a structure prescribed by a
DVR application format.
" ) _ In general, a data file used in a computer or the like is handled as a byte string.
However, the content of a clip AV stream file is expanded on the time base, and a play
list designates an access point in the clip mainly by using a time stamp. When a time
stamp for an access poinf in the clip is given by the play list, the clip information file

is useful for finding address information at which decoding of a stream should be

started in the clip AV stream file.




inyention is applied. Fig.19 is a view for explaining copy control
processing in the case where an input signal is a video input and/or a TS

. input of cognizant recording. Fig.20 is a view for expl aiipiaagncmpy contr ol

processing by a controller in the case where an input signal is a TS input
of non-cogni zant recording. Fig.21 is a flowhart for explaining processing
of a CCl-sequence in the case wherejgn input signal is a video input or a
TS input of cognizant recording. Fig.22 is a flowhart for explaining

processi ng Pk HPa WRREL @ﬂitﬁ . S » TS

I nput of non_%@lgﬁ?g&%ﬁﬂ?ﬁiﬁrﬂ&ggwﬁtg%?sggecitS a %?oc Q%lpgr%gs o%mhﬁgga
structyre, | C f _copyi an Ay  stre Jle and rel at ed. dat abase
it e oliSabdehslB St hellse SR Pihedlar bt S STestipn e Seprhichd pitioBs o) o
a recording device of a copy destination (input side) via a digital bus.
Fi g. 24nithe £lip. AR gepradycing peetion iya wedausslipds bglled play @@uniwgldtemi ce
(copy source) in the case of copying a clip AV streamfile fromthe

r epr odepresgnigd\ycesedfof INepoind(in-tine) skl QUT-peint{odelinie) oh thetimebae. devi ce
of a copy destination (input side).” 13 January 2006 10" Best Mode for

Car'ryi’l!‘lﬁa_t%itaagle? Hsﬂyse@&'g?é(}ﬁ&t%v%pﬁ%yiifglﬁ mation recording device and

repr oduci ng ceto esent. invention is applied will now be
structure OO0 pfn RS oE ey Iloe RoRE R ne s & bt rIaY i v B SREE o0 wni ch
‘the present invention is applied will be described first. Fig.1 shows a
‘st r uctvistealglaylista grhe real play lisbisrcansistered testnre stteamypartsin the clip which
it refers to. That is, the real play list occupies the data volume in the disc equivalent .= ° )
to stream parts of the clip which it refers to. When an AV stream is rec-ordedr as a new
clip, a real play list referring to the reproducible range in the entire clip is
: 'autométically produced.. If a part of the reproducible range in the real play list is
- erased, data of the stream part of the clip which it refers to will be erased. The virtual
« play list is considered not to share the data of the clip. Even if the virtual play listis -
-changed or erased, the clip will not be changed at all.
In the following description, the real play list and the virtual play list are
generally referred to as play list. J
As a necessary directory on a DVR disc, first, a root directory including a
“DVR” directory is provided. The “DVR” directory includes a “PLAYLIST”
directory, a “CLIPINF” directory, a “STREAM?” directory and a “DATA” directory.

Other directorics may be prepared under the root directory but these are neglected in

~ this DVR application format.




whi.ch the present invention is applied. This format has two |ayers for
managenent of AV streans', that is, -a play list layer 101, which is

~ approximate to a user interface (user 1/17), and a clip 13ayesyAdR, which
is approximate to a system Volume information 100 manages all the clips
and play list within the disc. ~ A pair nmade up of an AV streamand its
attached information is assunmed to b# one object, which is called clip. An
AV streamfile is called clip AV streamfilm and its attached information

is called cFignishéws ahteixemplaryadirddieryCitiuetdté piepaad di 4 DVRAliss data in
whi ch NPEQ2 tgr;%nsport stregﬂrrsﬂyare arranged inﬁapstructure prescribed by a

ke 15 handioyt SR6ERY 14T RANGE one BEdholy (RER ARtecPolt E8I0I | 0 AV st v

like is han as a vers ‘the con lip AV stream

file is ex de Lthe -tine base, and I |.i st Si gnat es an, access
point in tﬁgﬂ%l difegtary 158, ‘ﬁﬂe‘a"{ﬁ Wé‘?%‘{)‘ﬁ%h %E‘H’ gﬁfsl ?gﬁ.f? dUeEQRISS f or an
-access point inthe clipis given by the play list, the clip infornmation
file preserdsdiby thy DMR applicatitur faymat miust betstaredat ‘whi ch decodi ng of a
stream should be started in the clip AV streamfile. 13 January 2006 11

The play |iFhe "DVROMirdetbr orl Rindhedest fous diRetoriesd BFdtrigda “PRIAVEESTY
section in the clip and easily edit that section. One p’l ay list is a

o cer R A S ey, 10k £ TUBAMT SO M 8l " '

a certain clipis c pl ay ich I's "represe _
ol oy | DAY Gl o of bl ey Tt ems, There are two typoe of play Iiste
One type is areal play list and the other is a virtual play list. The
~“real play ITha® LAY %Heiiewim@' isitadisectoreandpawhich databesecfiles officeh
play lists and virtual play lists must be arranged. This directory must exist even if
there is no play list.
The “CLIPINF” directory is a directory under which databases of clips must be
arranged. This directory must exist even if there is no clip.
The “STREAM?” directory is a directory under which AV stfeam files must be -
arranged. This directory must exist even if there is no AV streamfile.
The “PLAYLIST” directory 113 stores two types of play list files, that is, the
) : above-described real play list and virtual play list.
A “xxxxx.rpls” file stores information related to one real play list. A file is
prepared for each real play list. Its file name is “xxxxx.rpls”, and “xxxxx” consists
- of five numerals from O to 9. The file extension must be “rpls™.

A “yyyyy.vpls”file stores information related to one virtual play list. A file is

prepared corresponding each virtual play list. Its file name is “yyyyy.vpls”, and.




it.refers to. That is, the real play |ist occupies the data volune in‘the

disc equivalent to streamparts of the clip which it refers to. Wen an AV

- Streamis recorded as a new clip, a real play |ist refensidag:tmot he

reproducible range in the entire clip is automatically produced.. If a
‘part of the reproducible range in the real play list is erased, data of
the stream part of the clip which iti3efers to will be erased. The virtual

play list is considered not to share the data of the- clip. Even if the
- virt udtyyylygy consists of five ham@esls FroR P&, ThoFilé lekfendidd mast bbevpiRanged at

all. Inthe followi ng description, the real play list and the rtual play
list are “@f YINP? ' - directory on
a DVR disc, TI rcgp a l?og{féﬁug%g? %?%/&Jlegélfggff%eg& A\P%ﬁﬁgﬁg‘ect ory is

provi ded. The "DVW . djrectory..includes a ! PlAYLI ST"  director a "CLIPINP
di rectory, ‘& *EFREAN fﬁ‘? iss2 cHpy afionrfjlereogrespending to Q&ehégj 548t or i es
may be_ prepared under the root directory but these are neglected in this
DVR afei(elip iA0v: streamefile ardbridgesclip Astean filg).glts filénameds “ezznzpilpi”y
directory structure prepared on a DVR disc. A root directory 111 incl udes

one diahdCtzryz” ¢SSR offive siuierals ffom 011090." PYEfildibxRasidh miist t “dipect ory
under which all the files and directories prescribed by the DVR

app! | cat | OTHLIERERNE difefh LS ARV o Sashgy 112 et wdes four
1, o 5 TR T TR B S A 7
a clip AV stream file.or bridge-clip AV stream file. Its file name is “zzzzz.m2ts”, and |
“zzzzz” consists of five numerals from. 0to 9. The file extension must be “m2ts”.
One AV stream file and a clip information file corresponding thereto must use the
-same five numerals “zzzzz”,
The other directories and file names will not be described here.
Fig.3 shows a structure of an AV stream file. An AV stream file must have a

DVR MPEG?2 transport stream structure shown in Fig.3. As can be seen from Fig.3,

the DVR MPEG2 transport stream has the following features:

—

1) the DVR MPEG2 transport stream is made up of an integral number of J

aligned units; -
2) .an aligned unit has a size of 6144 bytes (2048x3 bytes); -
3) an aligned unit starts at the first bytes of a source packet;
4) a source packet has a length of 192 bytes. One source packet is. made up of

TP_extra_header and a transport packet. TP_extra_header has a length of 4 bytesand .




play lists and virtual play lists nmust be arranged. This directory nust
exi'st even if there is no play list. The "CLIPINF' directory is, a

. directory under which databases of clips nust be arrangedantiti So0di rectory
must exist even if there is no clip. The "STREAM directory is a directory
under which AV streamfiles nust be arranged. This directory nust exist
even if there is no AV streamfile. {he "PLAYLIST" directory 113 stores two
types of play list files, that is, the above-described real play list and

vVirt ua]la ‘%"‘?ﬁ‘%‘{‘i’ﬁé\k‘?‘ﬁ}aﬂyﬁﬁ@g{@f f§8 éﬂeg gﬁ&)r es information related to one

real pla e 1s repare ot "each real play list. Its file nane
IS " XXXXX. rﬂ)s", .and, " xxxxx" consi of fivl% nunerals fromO to 9. The
file extens?hin Aligped,unk F?)V@'d.‘a“;&@@iwfx‘/’ﬁlpéc ¢1Si e stores information
related to one virtual play list. Afile is prepared correspondi ng each
virtual pl ayhe DVR MPECFZtrenSImrEstir@mw}whamﬂesfcllowmg fatimsuary 2006 13

- "yyyyy" consists of five nunerals fromO to 9. The file extension nust be

vpl s, Theﬁ)‘aﬂ%diﬂeu&'taﬂgne@ﬁﬁmﬂé@vupﬁmfpwé&e%ﬁ grmm&ﬁaefmséﬁ@mfi le. -

A "xxxxx.clpt" fileis aclip information file corresponding to one AV

strear aéléeiseaﬁﬁlip_f‘v strea'r'nfile"or bridge-clip "streamfile). Its file
‘name i zz2zz.clpi", and "zzzzz" consists of five nunerals fromO to 9.

The file extensjon t be "clpi". The "STREAM, directory 115 stores files
A str onhait e Ta s uat Binds nectoctly MG Mt {rensnoth bagkels A JHE ne DV
system This is a clip AV streamfile.or bridge-clip AV streamfile. Its

file napatirgnsport streamy, she argadof ther rendingng biyttssmost bé Filleduwithasaurée om 0 t o
49y The file extension nust be "nRts".

"

packets having null packets (transport packets of PID=0x1FFF).

Figd4 shows a syntax as a programming syntax of a source packet.
TP_extra_header() is a header with a length of 4 bytes. Transport_packet() is an
MPEG?2 transport packet with a length of 188 bytes prescribed by ISOAEC13818-1.

| Fig.5 shows a syntax of TP_extra_header. Copy_permission_indicator is an

+integer representing copy control:of payload of the transport packet. The copy contrel -
‘may be expressed as “copy free”,“no more copy”, “copy once” or “copy prohibited”.

| Arrival_time_stamp _is a time stamp indicating the time when the corresPOIlding
transport packet in the AV stream arrives at a decoder.

Fig.6 shows the relation between values of copy_permission_indicator and
modes designated by these values. Copy_permission_indicator is appended to all the
transport packets. When recording an input transport stream using an IEEE1394
digital interface, the value of copy_permission_indicator may be associated with the

value of EMI (encryption mode indicator) inan IEEE1394 isochronous packet header.




One AV streamfile and a clip information file corresponding thereto.nust
use the sane five nunerals "zzzzz".. The other directories and file nanes
. Wl not be described here. Fig.3 shows a structure. of am AMastzoeamfil e.
An AV streamfile nust have a DVR MPE& transport stream structure shown
in Fig.3. As can be seen fromFig.3, the DVR MPEQR transport stream has
the followng features: 1) the DVR MPEGR transport streamis made up of an
i ntegral nunber of aligned units; 2) an aligned unit has a size of 6144
byt es Wi{eh : ' ' ; LS of a
sour ce pac Eé%@%géé’}g‘ Hrg%% g? k%fﬂﬁ ag%%%%@%&%@@%@%{%@ Eﬁ%}fg%eﬁr ce
packet, i . of TT-extra-header and a transgort cket. TR extra
heade rthh szaﬁﬁg I%g t{L'Dé’tPIX —BFTSH N IGIEO] My ﬁr‘?ﬁﬁ??aégo‘gl@ﬁﬁe & aﬁ'r‘% HE 56PY packet
has a | ength of 188 bytes; and 5) an aligned unit is_made up of 32 source
packet@.ﬂtrnlénbmameé\ﬁ?@b grhsdded in thetranspost packetseWhen seli-enrcadieg ar es:  6)
al so the last aligned unit in the DVR transport streamis made up of 32
sour cevideairqrtt stheaathef dopyt permizsionalindiosior njytbeiassociptedavitb ¢hid valfie | | ed

Wi th transport packets of the input transport stream the area of the

remai HFROGRIS F thd fdouPSidnal | €d Wi th source packets having null packets
(transport packetsﬁ@f Pll%g()d FFF). Fig.4 shows a syntax as a progranm ng

syntax of A ARMAbase fg)?’ﬁ]lﬁﬁdr managing reproduction information of an AV stream file

will now be described.

N "
N

Fig.7 shows a syntax of a clip information file. The clip information file has
ClipInfo(), Sequencelnfo(), Programlnfo(), CPI(), ClipMark(), and
MarkersPrivateData().

Fig.8shows a syntax of this ClipInfo(). CCI_sequence_info() in ClipInfo() has . -+

“information for managingrcoﬁy control information of a clip AV stream and defines
- information of a CCI-sequence. : %

The CClI-sequence will be described first. A source packet string having a
constant CCI content in the AV stream file is called CCl-sequence. Inthe AV stream .
file, an address where the CCI content changes is stored in CCI_sequence_info(). This J

- -address is indicated by SPN_CCIL_sequence_start. The CCI-sequences except for the
last CClI-sequence in the AV stream file start with a source packet indicated by that
~.SPN_CCI_sequence_start and end with a source packet immediately before a source -
_ packet indicated by the next SPN_CCI_sequence_start. The last CCI-sequence starts

with a source packet indicated by that SPN_CCI_sequence_start and ends with the last




TP extra header() is a header with a length of 4 bytes. Transport_packet ()
is an MPE& transport packet with a length of 188 bytes prescribed by

. | SQJEC13818-1. Fig.5 shows a syntax of TP extra header. 13 january 2006
Copy_perm ssion_indicator is an integer representing copy control -of

payl oad of the transport packet. - The copy control may be expressed as
"copy free "no nore copy "copy once"1er "copy prohibited".

Arrival -tine-stanp is a tine stanp indicating the tine when the

corr esgaide packét'GIEO AV shesietile. N the AV streamarrives at a decoder.
Fig.6 shows the rel ati on between val ues of copy_perm ssion_indi cator and

nodes desi g erifi. 851 L.ndi o g ded to
A1 the t e thabts i By BT < nPE R R R b SR iE E RER, Ui ng
an | EEE1394 diﬁ?il;ﬁslt Jnterface, the val ue of copy perm ssion_indicator may
be assObr S Hie hasgike prrgramssequoncesicvhich“drecrgad “nedner &Py icKishn

| EEE1394 i sochronous packet header. 13 January 2006 15 Wen recording an

i nput Irammiped magmeeam wi t hout using an | EEE1394 digital interface, the
-val ue of copy_perm ssion_indicator nay be associated with the value of copy

control i nfRipNH) §idwd £'5YntaR BIOCE GeijicAdE ikfofiSPOr t packets. Wien

sel f-encoding a video input, theVval'ue of" co perm ssion_indi cator may be

Fosoe ol ed A el pORIR O BEs s SR VB RRBP G,
|t or haneG el (Gelast byte bl scasengedbB et o) Progr i ninf o(). OBl ().
-ChipMark(), and WMarkersPrivateData().
p  Recording_mode is a mode indicating whether the recording of the AV stream
file is cognizant recording or non-cognizant recording. Fig.13 shows the meaning of
the value of recording_mode. Cognizant recording is a recording mode in which when
' recording a transport stream of digital broadcast or the like, CCI coded in the transport
- stream (descriptor or watermark having CCI and called embedded CCI) can be-
analyzed. Non-cognizant recording is a recording mode in which when recording-a
transport stream of digital broadcast or the like, CCI coded in the transport stream
cannot be analyzed. When recording an input transport stream using non-cognizant
' ) recording 'and an IEEE1394 digital interface, limitation to the recording of the
- . transport stream is made on the basis of the value of EMI (encryption mode indicator)
in the IEEE1394 isochronous packet header.
Num_of_CCI_sequence indicates the number of CCl-sequences in the target
AV stream file.

SPN_CCI_sequence_start indicates an address where the CCI-sequence starts




Fig.8 shows a syntax-of this Cliplnfoo. CCl sequence_info() in Ciplnfoo
has information for managi ng copy control information of a clip AV stream
- and defines -information of a CCl--sequence. The CCTsequemnarwichd be
described first. A source packet string having a constant CCl content in
the AV streamfile is called CCl -sequence. In the AV stream file, an
address where the CClI content change37is stored in CCl sequence_infoo .

" This address is indicated by SPN CCl - sequence start. The CCl-sequences

exceptod the AWetrehAsfileOSPN €OE R Guéticd B&rﬁ’épﬁéséﬁﬁ;rﬂ sizd Waselidhithdkdlic@ source
packet indicated by that SPN CCl 'sequénce start and end with a source

ket d ' t. J.ndd A CCl
S equorisKRF RbbeL fe 2FhRbRdRoaRlAE o S as i i VA AR NG T G c ot e
by that SPN CCl t i the |ast 13 J 2006 16
s )c/) urc 2?035%?@'1%?@} gfﬁ’ge&@e Sglse?‘ar efa Fﬂ@e‘p"ﬂﬁﬁsw@é éhﬂmgqig"él!@ﬁﬁFg;;g r@%ﬂ‘ﬁ gdquence.
In the exanple shown in Fig.9, a clip AC streamfile has give
pr ogr dmEEdaequencs_infaf) are afraped inrah asvendingeondepy "Siaxe st defiay. timaiized

" manner. Fi g. 10 shows a syntax of CCl sequence_infoo. "Length" indicates the

nunbemeotsdayy €or b recordin}y Hevicos dnalyleYCEMS of 4 fput 438éd) of ICEKof & t he

| ast byte of CCI sequence infoo. Recording node is a node indicating

el S8t Shd ke hindl RSO Wk ORI eSSl o
- coor dRRBetIBa i veRBiR A Berelsmoned e fiviuhe agtial chunga painf ok Clanthoded n
e U, ¥
Stream_status() shows the conteﬁt of CC] in that CCI-sequence.
Fig.11 shows an exemplary syntax of stream_status(). -
Status_CCI/EMI shows the content of CCI of that CCI-sequence. Fig:14 shows
the meaning of its value. When carrying out self-encoding and MPEG2 recording of
an-input video, the value of status CCI/EMI is decided by analyzing a CGMS signal .-
of the input signal. In the case of cognizant recording, the value of status CCI/EMI
is decided by analyzing a descriptor having CCI in the transport stream. In the case
of non-cognizant recording, the value of status CCI/EMI is decided by analyzingEMI . )
(encryption mode indicator) in the [EEE1394 isochronous packet header.
Asforis_status WM_valid, if its value is 1, the value of status_WM subsequent
thereto isvalid. Ifits value is 0, the value of status_WM subsequent thereto is invalid.

If the value of is_status WM_valid is 1, it is indicated that the watermark was

analyzed and recorded when recording the AV stream. Since standardization of




stream-(descriptor or watermark having CCl and call ed enbedded CCl) can be
anal yzed. Non-cogni zant recording is a recording node in which when

. recordinga transport stream of digital broadcast or the ibideuy %66 coded in
the transport stream cannot be anal yzed. When recording an input transport
stream usi ng non-cogni zant recording and an | EEE1394 digital interface,
limtation to the recording of the tigansport streamis nmade on the basis
of the value of EM (encryption node indicator) in the |EEE 1394

| sochr gatmapkitgels hoAdOmpIdem pht SCproRfitiqag Hfl Nfle Ao e RREofOf

CCl -sequences in the target AV Sstreamfile.” SPN CCl "sequénce start

I ndi caje . -S nce startds, 13 Janua 0p 17 on
the avecrialls SV SATigiabR 508 (A i SRIRRRRy RS imaf QS itebefort n e
source pa%et nujrber SS a unit and,counting fromzero as an initial value
is st aleCREIAE limitation by walgrmarking, inescosingrdevicesdecemes mandata®ye val ues of
SPN CClI sequence start entered in CCl sequence info() are arrayed in an
ascendi ng obtabrs_VEMhskows diet egntentref GChrpresated byrtha watennaikngf tlewi ce to
anal yze CGV5 of an input video or CCl of an input streamand detect its

changeCCBRbEices Tigeshow e MBINiHPYUGAIIRe SOUT e packet that is within

- a predeternined ting fromthe actual “change point of CCl in the AV stream

shove an eximer Rk SastR B R e Ol EML, ST SERRS W Hese
content ,of Cl -sequence. Fig.14 shows the nmeaning of its val ue.

| of that
When dﬁp?ﬁﬁ”%‘lﬂﬁt‘n@@&ede sial, thege hweere supposed tagepresent the same CCI
o, - status, Even if status CCI/EMI and status_ WM represent different CCI statuses, the

recording device can correctly analyze CCI and watermark of the input stream and
record the update thereof in CCI_sequence_info. If status_ CCI/EMI and status WM
have two different CCl statuses, which value has higher priority as CCI of the recorded
AV stream depends on the application provided in the recording device.
- Fig.12 shows another exemplary syntax of stream_status(). Inthis example, -
information of stream_status() is most simplified. |
As for is_free, if its value is 1, CCI of that CCl-sequence represents “Copy
) ~ Free”. If its value is 0, CCI of that CCI-sequence does not represent “Copy Free”. If
- status_CCI/EMI is “00” and status_ WM is “00” (is_status_ WM_valid = 1), is_freeis -
1 |
CCI_sequence_info() shown in Fig.8 is useful for searching for a “Copy Free”
stream part in a clip when recording a clip AV stream recorded in a recording medium

to another recording medium, or for inspecting whether a “No More Copy” stream part




an-input video, the value of status CCI/EM is decided by anal yzi ng a' CQVB
signal of the input signal. In the case of cognizant recording, the val ue
. of status CCI/EM is decided by analyzing a descriptor havingy%06¢ in the
‘transport stream In the case of non-cogni zant recording, the value of -
status CCI/EM is decided by analyzing EM (encryption node indicator) in
t he | EEE1394 isochronous packet headgp. As for is status WMvalid, if its
value is 1, the value of status WM subsequent thereto is valid. If its

val ue arfd 8+ FrebYpaftiexsdtdh usinwdsmaﬁﬁaumhemgr&vcsﬂeani.nR@férﬁn lth the
val ue of is status valid is 1, it is indicated that the waterngrk was

anal yz r r: . s . m_.Si ndar ¢ zati on
o 15 SELAReGHERR0 MBLME R S PasieSuo s bERBpiflchify RREE Fefls' of
June, %\%C:‘% t he value of is status WM valid may be zero for a recording
devi cé Rectiondhismatngeessapetaread i dhachp AV stream banthehegianiagki ng in
recordi ng devi ces becones nandatory. Status WM shows-the content of CCl
- repr esterig@m(bfromﬁemmdmgmctbihm aned araly zsespyesuadtrol Hiformation emiredidbé
meaning of its value. In the syntax shown in Fig.11, status CCl/EM and
stat ush¥Wdigre 1 ndependently managed. In general, these two are supposed to
represent the same CCI status. Even if status CClI/EM and status WV

il yze oot g ornend TPARHERS fof ARploBiREThP 150 BEPRM AR X
0 11 oRdl-Seaence af Hecaseph cipying c Ry Hieghettepm pir fipma copy hrehe
recorded AV stream depends on the application provided in the recording
devi c;{reem@udngsiwiw carthit loatpud sixte) taayoopy iestinations(re eandigg dévie©onltie t hi s ..
T in;,)ut side). Fig.15A shows a clip AV stream file and its CCI_sequence_info()
recorded at the copy source (reproducing device on the output side). This
. CCI_sequence_info() shows that “Copy Free” stream parts and “No More Copy”
stream parts exist in this AV stream. Therefore, it can be understood that the 'Whole
AV stream cannot be-copied to another recording medium. It can be seen that the
- “Copy Free” stream parts are a part having source packet numbers 0 to (A-1) (i.e., part
| @), a part having source packet numbers B to (C-1) (i.e., part @) and a part having
source packet numbers D to the end (part @). The recording device shows the user )
the stream parts that can be copied. If the user agrees, the recording device transmits
only the “Copy Free” stream parts to the recording device at the copy destination. In
Fig.lSA, as information of stream__étatus(), an example of status CCI/EMI,
status_WM and an example of is_free are shown in CCl_sequence_info().

Fig.15B showsa clip AV stream and its CCI_sequence_info() recorded at the




i nformation of streamstatuso is nost sinplified. - . As for is-free, if
its value is 1, CCl of that CCl-sequence represents "Copy Free". If its

- value is 0, CCl of that CC -sequence does not represent "iGopMarficee”. |f
status CCO/EM is "00" and status WMis "00" (is status WMvalid = 1), is
freeis 1. CC sequence infod shown in Fig.8 is useful for searching for a
"Copy Free" streampart in a clip whgp recording a clip AV stream recorded
in a recording nedium to another recording nedium or for inspecting

whet hegopy dbRiddeion daage Bﬁrtthe]iﬁgﬂtaﬁkl@ .yggggﬁheéga@@, @ 'AE@% Free”

di
part existinamxdmar?#e in the clip AV str erring to

sequen L0t 0@ ' f Iy S~ApSpect i on. e signifi.cantl duced.
o nL W E Rl 13 & ool pRMTCLIRGGAG R0 I B i el AV cam
fromthe begipning tqg the end fromthe recording nmedi um and anal yze copy
cont r ofiram PPHKTeShedded "therein. Figs. 15A and 15B are views for
- explaining the relation between a clip and a CCl-sequence in the case of
copyi ng a "Nopy the descriptioagroes drackfto ahe syntagyofSOUI sequénapinfbly sigvaevi ce
on the output side) to a copy destination (recording device on the input
si de) .infFrig. 7kPA shows a clip AV streamfile and its CCl sequence infoo
recorded at the copy source (reproducing device on the output side). This

CCl seqguen [ nf.o( " . Free" stream parts d s No re Copy"
st f eam par ?@téﬁtgftpﬁé@}? @BQ@%\’{%ﬁ]gﬁlg eqogpgf)rll l%’iwgﬁﬁak}m&?ﬁ@& d that
t he V\/né%(s A%/ ream cannot be .copied to another recording nmedium It can
 be. seé GHhot Chd_sequspoe nptag) has nethsepdalsified.cThisgaa codevaleylated fiom packet
' :n}lnbers 0to (A1) (i.e., part
= an input of data from the first byte of CCI_sequence_info() to a byte immediately
before Integrity Check Value, by using a predetermined cryptographic algorithm.
This cryptographic algorithm may be, for example, an algorithm described in
ISO/IEC9797 (information technology - security techniques - data integrity mechanism -
using a cryptographic check function employing a block cipher-algorithm).
+If a malicious user has rewritten:the content of CCI of CCI_sequence_info()
from “No More Copy” to “Copy Free”, the recording device can detect the
falsification of CCI_sequence_info() by inspecting the value of this
: J o Integrity_Check_Value. When the falsification of CCI_sequence_info() is detected,
CCI_sequence_info() cannot be trusted any more. Therefore, the recording device
. may disable copy of the AV stream using this CCI_sequence_info(). Moreover, in
~order to prevent falsification of the content of CCI sequence_info(),

CCI_sequence_info() may be scrambled or the entire clip information file may be

scrambled.




P), a part having source packet nunbers Bto (Ci) (i.e., part OO and a
part having source packet nunbers Dto the end (part Gs ). The recording’
. device shows the user the streamparts that can be copi Qﬂjanual—yfz(}@d'le user
agrees, the recording device transmts only the "Copy Free" streamparts
~to the recording device at the copy destination. In Fig.15A as
information of stream statusO, an ex@hple of status CCl/EM,; status WM and
an exanple of is free are shown in CCl sequence_info(). Fig. 15B shows a

.cI i p- AV st rEigniGistows sariGthers egieraphay i syin@ax 1of 00CH esbqakndéd 4nfby).) aliv iy 2006
copy destination (recording deV| ce on the input side). ly the parts

10 Q%{Wm S | I d nd: 4 u fo shows
that this m)ofehg%mes?}ga é@i b @E e‘gﬁ5 ?l%or‘i‘ fc escrﬁ%t(:\s?onagogs back
to th of CCl sgquen shown Check
Vel ue Iuf i Sauics 373 la‘iﬁ% B shoa Bertg Poat Biin Bpamdlsraca of
~CCl sequence_info)( has not been falsified. This is a code cal cul ated from
-an i nfimeostaapa for o ehangei painbyoefe GEIcn thequbWcstieamo (s storadbyne

i mmedi ately before Integrity Check Value, by using a predeterm ned

crypt doCRpegaendeg ol j)m Thd hire wtym omra pbé,cf@ eathplemarwyddee or faidiexanpl e,
an algorit hm described in |1SO1EC9 i nformation technol ogy - security

- LeohnitaiE o S g %PWW@% CAS AR ARBHEURREP G 1L o
content of. CCl of

ot e Siarp B oin S TS A il P thd Ci e ansbR st b o6

by inspecting the value of this
7 - ata change point of CCI in the AV stream arrives at the decoder. | »

Figs.17A and 17B show the relation between a clip and a CCl-sequence in the

case of copying a “Copy Free” stream part from a copy source (reproducing device on

+ - .the output side) to a copy destination (recording device on the input side), where
CCI_sequence_info() shown in Fig.16 is used. Similarly to the case shown in
Figs.15Aand 15B, by using CCI_sequence_info(), a “Copy Free” part canbe specified
in the AV stream on the basis of the time stamp and can be transmitted to the
recording device at the copy destination.

In the present embodiment, when recording an AV stream, information of J
CCI_sequence_info() is prepared and recorded togethet with the AV stream, using the
data formats described above in detail. Thus, the status of plural pieces of copy
control information existing in the AV stream can be learned by reading information

-~ of CCI__scquence_info(), without reading out the AV stream from the beginning to the

end for analyzing copy control information.




Integrity__Check Value. Wen the falsification of CCl sequence_info() is
detected, CC sequence info(} cannot be trusted any nore. Therefore, the

- recordi ng device nay di sable copy of the AV strean1usinglgm%§mggb
sequence_info(). Mreover, in order to prevent falsification o ?he
content of CCl sequence-info(), CC sequence_info() may be scranbl ed or
the entire clip information file may2be scranbled. 13 January 2006 21 Fig.
16 shows anot her exenplary syntax of CCl sequence info(). In this. exanple,

Ti me_st anp_AGystenusinedturs & whish the hrossitcimdelion N diplicde@it R Hearl t 10
the syntax shown in Fig.10 That is, in this exanple, time stanp for a
changegp@yipbgof - CCl in the AV stream is stored in CC sequence_info().

The tine stanp may be, for exanple, a video or audio presentation tine
the tine

stanp at a gh e nt. gf CCl in the AV stream Alternatjvely,

stanp may b@gﬁylﬁgﬁ\;‘é‘?k 8}%3%%1,%1]13& resordigs dryies fe Wikish theqrasentor t
packet, at a change point of CCl in the AV streamarrives at the decoder.

" Fi gs. 1inxention 1s7@ppliedy This resbudingrdeyicavhes terntihals Hhd 13 12CH 3sagLighas in t he
case of copying a "Copy Free" stream part froma copy source (reproducing

devi ceinpnt tekiinals!l Mhic rebolding dovice AR Basd MAIRR 16 £ Ukpb 3Wigeoon the

i nput side), where CCl- sequence info() shown in Fig.16 is“used. Simlarly
+ Copy TR ihut G Bt P08 (9 Rt 0. ACOMS R TE Bi1 ), °
et R AR S S SR e o™
'“-—ij] for rlrl?ltltl f7nfoorfanalyzing a watermark of the input video, an MPEG2 AV encoder 18 for
coding the input video/audio signal, and a source packetizer 19 for supplying an AV
- stream made up of source packets. The recording device also has an E_CCI
- analysis/update unit 20 for analyzing CCI (E_CCI or embedded CCI) coded in an input
: transport stream, a WM detection/update unit 21 for analyzing a watermark of input
video, and an IEEE1394 interface (I/F) 22 for analyzing EMI in a leader of an -
isochronous packet. Moreover, the recording device has a stream analysis unit 23 for |
counting the packet number of an input source packet stream, a controller 24 for
f) preparing CCI_sequence_info(), an ECC coding unit 25, amodulation-unit 26, a drive
27, and a recording medium 28, which is 2 DVR.
in the recording device shown in Fig.18, four modes are presented depending
on the input form. The first mode is a mode for recording an AV stream obtained by

self-encoding a video signal of an RF input from the terminal 10. The second mode

- Is a mode for recording an AV stream obtained by self-encoding video and audio




CCl. sequence info() is prepared and recorded together with the AV stream
using the data formats descri bed above in detail. Thus, the status of '
« plural pieces of copy control information existing in therMNrgicheam can be
| earned by reading information of CCl sequence_info(), wthout readi ng out
the AV stream fromthe beginning to the end for anal yzing copy control

I nformation. 13 January 2006 A systeBBstructure to which the present
invention is applied will now be described. Fig.18 is a bl ock diagram

- showi ninpats éomi dhededrinaiell andhlZ.h Tiethit® 386de id AVABHE T0r irScrddg @d. This
recordi ng device has termnals 10, 11, 12, 13 and 14 as input termnals.

The r | ' lefdin t . | 46 | si gnal
from :fri{QﬁR o?ﬂsf)tg(?d\f% |lﬁput @?%tggmg%éltlﬁgﬁ{ Ce(gg?%l%%ft r&@?dm g’é’t%elgﬁ?)gﬁ/ updat e
unit 16 for . apal yzi of e input videq, a W ermark) .

dot ect RapodtBR b atepgiortaliaa ikt S His Bamoa A Bl @B iAleo, an
MPEG AV encoder 18 for coding the input video/audio signal, and a source
packetiegerding. Inthesgppidingdecice to/which therpresers cmpbadimeat iscappliediethen The
recordi ng device also has an E_CCl anal ysis/update unit 20 for anal yzing

- GO (beCoiding thedee A0E dir€hin) (@ﬁ_@éqﬂ@o%niﬂm@is piepared ahd stéredaifito ahyM
detection/update unit 21 for analyzing a watermark of input video, and an

| EEEL3Q40idth e HicaiEm(2¢.F) 22 for analyzing EM in a header of an
I sochronous %acket. reover, the recording device has a stream anal ysi s

Cont rol | er TF Ik iprfedaTiogan AR otfiried Dyaritenconit vigoond 25, o
nodul ation-unit 26, a drive 27, and a recording nmedium 28, which is a DVR-
I n t hewudia ity frope thectlerminals 11 andi 1@ wil] bealescribetbs are presented dependi ng
The CGMS detection/update unit 16 analyzes CGMS (CGMS-A or CGMS-D)
of input video by a predetermined method and supplies CCI (indicated by CCI_o in
Fig.18) of an AV stream¢o be recorded, to the controller 24. The CGMS
detection/update unit 16 also supplies the input video to the WM detection/update unit
17. The WM detection/update unit 17 .ana]yzes a watermark of the input video by a
predetermined method and supplies WM (indicated by WM_o in Fig.18) of the AV

stream to be recorded, to the controller 24. The WM detection/update unit 17 also

’\h-ﬂ'

supplies the input video to the MPEG2 AV encoder 18.

The controller 24 decides the value of E_CCI (embedded CCI) to be inserted
in an MPEG stream encoded by the MPEG2 AV encoder 18 by a predetermined
method based on the inputted CCI_o and WM_o. The MPEG2 AV encoder 18 codes

- . the input video/audio signal and supplies a transport stream to the source packetizer

19,




on the input form The first node is a node for recording an AV stream
obtai ned by self encoding a video signal of an RF input fromthe termi nal
- 10. The second node is a nmode for recording an AV streannobt.al figd by self
encodi ng video and audi o 13 January 2006 23 inputs fromthe termnals 11
and 12. The third node is a node for recording a transport streaminput
fromthe termnal 13 by cognizant regerding. The fourth node is a node for
recording a transport streaminput fromthe term nal 14 by non-cogni zant

recordi ng. The t &ntfcIka’ 3 nalsdeubitled Oth\é’“kzﬁﬁ'xet e &gﬁ@@@ liR&iChtolr S
appl i.ed, when recordl ng these AV stream CCI sequ Info() s prepared

and st t ecogd] u a FH est, the nmod rec rd| ng an
and ot @ndialel By 0% 1RO B8 15 el inde i 'e shiles i eflf‘ |
termnalg 11 and 12 be descri bed. The CGVS detection/update unit 16
~ anal yzBfé?a el IRasGRet gOérb@G@sf’E)) theofnputisd: Gilieoansy WMrededbensowsee et hod
and supplies CC (indicated by CC _o in Fig.18) of an AV stream-Eto be

r ecor deatketigen ¥bsupplies oh AV sttdam Thad OGBS soleice packets upthetsereani dnalysial so
-supplies the input video to the WM det ectlon/update unit 17. The WM

det ectyfin28pfditke WO cddin ty%es a watermark of the .input video by a
predeterm ned net hod and Supplies WM (indicated by WMo in Fig.18) of the

AV t tect A updat

ni ¢ 17" al ol P ARAVGR unfe33cnlinfia bk uior bl iohice HigkeR C' ©

controller 24 decides the value of E CCl (enbedded CCl) to be inserted in

an nvpistieam and,supplies the, gusrgnt ppeket Muynberc tythe fenb'pllar gftedChe strcasy

m;t hod based on the inputted CCl o. and WM 0. The MPE&R AV encoder 18 codes
analysis unit 23 also supplies the current timing stamp of the input source packet

stream to the controller 24. The controller 24 detects a change in the inputted CCI_o

and WM_o and prepares CCI_sequence_info. The controller 24 also prepares data of
a-clip information file having CCi_sequence_info and supplies it to the ECC coding -

unit 25.

The AV stream and the clip information file inputted to the ECC coding unit 25

| are processed by the ECC coding unit 25, the modulation unit 26 and the drive 27, and

are then recorded to the recording medium as an AV stream.file and a clip information

)  file, respectively.

Next, the mode for fecording an AV stream obtained by self-encoding a video

signal of an RF input from the terminal 10 will be described. The TV tuner 15 takes

out the video signal of the RF input and. supplies it to the WM detection/update unit

17. The WM detection/update unit 17 analyzes a watermark of the input video by a

predetermined method and supplies WM (indicated by WM_o in Fig.18) of an AV




the input video/audio signal- and supplies a transport streamto the source
- packetizer 19. 13 January 2006 24 The controller 24 al so decides the val ue
- of copy_perm ssion_indicator (indicated by c_p | in Fig. 138mdp200e
described in a source packet header by a predeterm ned nethod based on the
i nputted CCI o and WM 0. The source packetizer 19 supplies an AV stream
made up of source packets to the str2fmanalysis unit 23 and the ECC
coding unit 25. The stream analysis unit 23 counts the packet number of the

i nput steeaing ¢o baqkedrded] fei® eowrslliiid. eThe WM detconfsdads uitoRAlsh0 the
controller 24. The stream analysis unit 23 al so suppli'es the current

*cont 1 oM PERCB I R iR BENPRGZAP ncdi Lfe SUBSBY PO EIAE cpar os

CCl seqguence inf The cqntrgller 24 al so prepare aof aclip
ot o ARG SaP A8 the b gorcrdiuneessing ot Dher P EGTRA \:enpedet 48 il erec
coding wunit 25. The AV streamand the clip information file inputted to

t he Edlicsubsagenhstages are processed by the ECC coding unit 25, the
nodul ation unit 26 and the drive 27, and .are then recorded to the

recordi ng Nektytheamods fovreebidinial trardpantstas h@)dt Fdih RS epthinal 13by
respectively. Next, the node for recording an AV stream obtained by

oscr ERALARRLERER PR E e " TR B SR A ARGt PVl a5
o P S A R oy o S o

‘and supplies CCI (indicated by CCI_o in Fig.18) of an AV stream to be recorded, to O

the controller 24. The E_CCI analysis/update unit 20 also supplies the input transport
-stream to the WM detection/update unit 21. The WM detection/update unit 21
- analyzes a watermark of the input video by a predetermined method-and supplies WM
(indicated by WM_o in Fig.18) of the AV stream to be recorded, to the controller 24. -
The WM detection/update unit 21 also supplies the input transport stream to the
source packetizer 19. The subsequent processing is the same as the above-described
processing at the source packetizer 19 and on the subsequent stages.

Next, the mode for recording a transport stream from the terminal 14 by non- J
cognizant recording will be described. The IEEE1394 interface 22 analyzes EMI in
a header of an inputted isochronous packet by a predetermined method and supplies
CCl (indicated by CCI_o in Fig.18) of an AV stream to be recorded, to the controller
24. The IEEE1394 interface 22 also supplies the inpu_t transport stream to the source

packetizer 19. The subsequent processing is the same as the above-described




predet er mi ned net hod and supplies WM (indicated by WMo in Fig. 18) of an
AV' 13 January 2006 25 streamto be recorded, to the controller 24. The WV
. detection/update unit 17 also supplies the input video tigidhwey MBEGSR AV
encoder 18. The subsequent processing is the sane as the above-descri bed
-processing at the MPE&Q AV encoder 18 and on the subsequent stages. Next,

- .the node for recording a transport spgeaminput fromthe termnal 13 by

cogni zant recording will be described. The E CCl anal ysis/update unit 20

o1 et e naE et ko o peClelBREL9 ] e MR SRR % n R 0. 15

pr edetier m ned net hod and supplies 18) of

an AV strea e e o. the caontro]ler 24. The.E CCl

anal ysi s/ up@%@ %nal‘ E’ ?%Iﬁgﬁ g’fP‘él&'ﬂfb& FORY Foirpl Bigeessingin dhease Fhiere ant ne v
detectjon/update unit 21. The WM detection/update unit 21 analyzes a

wat er PRt signakis a videe mpuw o8 aplS inpit of epgrizantreceedingd I@H@géﬂp@ﬁ and\W
‘(indicated by WMo in Fig. 18) of the AV streamto be recorded, to the

cont r oWMr i4statushef iyl esigedl” qapreseitt €CGInidd AWM held dyprspadiviehmpunput
transport streamto the source packetizer 19. The subsequent processing is
the s #§. t he above-described processing at the source packetizer 19 and
on the Subsequent stages. Next, the node for recording a transport stream

fromthe tgtnina g—:ﬂy -~ Ni Zant he2Gr oi i Il be degcribed, The
| EEE1394 i iﬁlggrt;‘%ég& a‘?%?gﬁpégﬁﬁ R OQ ’ﬁgﬁg%(ﬁﬂﬁ d%fﬁ“?‘ﬁ?fﬂ?ﬁ%t& Wg%@r onous
packet b P eterm ned nmethod and supplies CClI (indicated by CCl_o in
"Fig. 'M)ti(ls]?ﬁ_éﬁﬁﬂ%ﬂ yeisapdate wait 20qupwides GGl ione WbhnWisin €CI ofan input
:IEEE1394 interface 22 also supplies the input transport streamto the
sour ceigpd k€0 the CGMShiztetionagquiate upit dGemsthe & iGCT walpsisfapdstet it

above-descri bed

20 provides CCI_o = 01 to update CCI -of the input signal. When CCI of an input

signal is “01” or “11”, the input AV stream cannot be recorded.

Next, when WM of an input signal is “00”, the WM detection/update unit 48 -

or the WM detection/update unit 21 provides WM_o = 00. When WM of an input
-ar ¢ signal is 107, the WM detection/update unit 17 or the WMrdetection/update unit 21 .=
provides WM_o = 101 to update WM of the input signal.- When WM of an input .
signal is “101” or “11”, the input AV stream cannot be recorded.
: ) The controller 24 sets a value of the same meaning as CCI_o into E. CCI
~ described in an AV stream to be recorded, except for the case where an input video is

an RF input. When an input video is an RF input, the controller 24 sets a value of the

same meaning as WM_o into E_CCI described in the AV stream. Moreover, the

controller 24 sets a value of the same meaning as CCI_o in status_CCI/EMI of

CClL_sequence_info() and copy_permission_indicator(c_p_I) of a source packet -




13 January 2006 26 processing at the source packetizer 19 and on the:
subsequent stages. Fig. 19 is a view for explaining copy control processing

~in the case where an input signal is a video input or aidfamafjnebs of

cogni zant recording. In Fig. 19, CO and WMin "status of input signal™
represent CCl and WM hel d by respective input signals. First, when CCl of
an input signal is "00", the CGVs depgction/update unit 16 or the E _CCl
anal ysi s/update unit 20 provides CCl -o = 00. When CCl of an input signal
i s " 10headeeexealYBralahe ehsOwhiRIB! Ripbiid Ofmenal phpiRdate
unit 20 provides CCl o =01 to upgat eI (Q,éﬁsg#'l{ﬁhglpﬁﬁpu SI gnﬁg‘i)j.‘liS en CCl of
an i npt ' s "0L1" "4 the .inp AV stream cannot, . be recorded.
Next , iéhaenn%?fu t’aﬁl"c""l ?%%15{‘9@%‘ &%{56’[?3 V%}BE,O%% SR 0 Breaning Ay 3}5 Qi ¢ 48:
or the WM d(e)‘t(i%li\ﬁn/ tﬁg(d:ate unit 21 provides WM O = 00. Wen WM of an input
si gnal Stads: ¢ I of guencet infe(upah cepy rpermission_inticator(c_p_I) of
VWM , -detection/update unit 21 provides WMo = 101 to update WM of the i nput

‘si gnala svhre pidket headempFurthermbgy)ahe icontdoliet 24 sétd &' valubeof theUdardy stream
-cannot be recorded. The controller 24 sets a value of the sanme neani ng as

e 0 fnBhfinEas M @'ﬁ%rswﬁgwmﬁé@%ﬁ%ﬁgéﬁg? recorded, except for the

case where an input video is an I nput 'npuft video is an RF
£ 001 desciban o ke i SE0Rilng SobY sl BroiSngByohe Spanalerdein vai ue
of the sanme aning.,as CCl _o.in status_ CCI/EM of CCl sequence_info() and
copy (B¢ GASEWHATS #yinpat sigrapis 3 TSringutefinen-qegoiaant 1°cxdingar y 2006
First, when EMI of an input signal is “00”, the [IEEE1394 interface 22 provides | J :
CCL_o = 00. When EMI of an input signal is “10”, the IEEE1394 interface 22
provides CCI_o = 01. When EMI of an input signal is “01” or “117, the input AV
“stream cannot be recorded. The controller 24 sets a value of the same meaning as =
- CCI_o into status_E CCI/EMI of CCI_sequence_info() and
copy_permission_indicator(c_p_I) of a source packet header:: oo
Fig.21 is a flowchart for explaining the processing of a CCI;sequence in the
case where an input signal is a video input or a TS input of cognizant recording. In
preparation of a CClI-sequence, first, whether the content-of CCI or WM of an input ) :
AV signal has been changed or not is checked (step 201). A loop of processing is
tepeated until CCI or WM is changed. When CCI or WM is changed, change point
information of CCI or WM and the content 6f CCI or WM are acquired (step 202).
More specifically, the address of the change point of CCI or WM in the AV stream

and the content of CCI or WM are acquired. Alternatively, the time stamp of the




27, header, except for the case where an input video is an RF input. Wen
an |nput video is an RF input, the controller 24 sets a value of the sane

. meaning as WMo into status CClI/EM of CC sequence_i nf Q} (an@ddhoos

copy_perm ssion_indicator(c_pl) of a source packet header.' Furthernore,
the controller 24 sets a value of the sane neaning as WMo into status VWV
of CCl sequence_info(). Fig. 20 is a28iew for explaining copy control
processing by the controller 24 in the case where an |nput S|gnal i's a TS

Input &t SiROBT TOK of WM & ; \mﬁmﬁé\/&o W
aﬂgé?EElSM |ntgrface ZggeprAchlsgtggm t lggn en EM an |nput

S|gnal e fa rovi des CCl en,EM of

an i npu gl gnaIAi?és} th@EEﬁﬁ&éﬁti& %E ﬁe&%ﬁp%:tq%ﬁ@c%t'sr B‘é‘?ﬂ%%‘ﬁr(%tﬁp #@%g\hﬁg‘i'ded

The con | 1 24 sets vaI e _of the sane - neani ng CCl_ointo

St at uowheterfledgputisae has cgded SEnohE sbegker (step 204)° It the inpii sigal has

copy perm ssi on_indi cator(c p_ 1) of a source packet header:. . Fig. 21 is

f-I oveghemded, the eppsicassing gretinmsptoo steps 204. offf ahé:@hpﬁtemgﬂal:dlais neiided, case
where an input signal is a video input or a TS i nput of cogm zant

r ecor dinfeprity NChBéle PRalakl 6N (AT Yefldncee nt ent
“of CCl or V\k’/l'of an i nput - AV S‘IS‘%& has een F]angeg ()S r's l'tcgiﬁec ed

(step of processing is repeated until CC or V\Mls changed.
When (épéésm%@%ochanged change point information of CCl or WM and the

content of FtCC ar qui red (stet%mzoz More specifically, the
address of HE&2dA RWE ?rﬁtfobPXKi@lﬂ@g pracessingnof 8 (GCEksequangetindhe ont ent
of CCl or WMare. acquired. Alternatively, the tinme stanp of the 13 January

g 2606 Z@se where an input signal is a TS input of non-cognizant recording. In preparation

of a CCI_sequence_info, first, whether the content of EMI of an input AV signal has
been changed or not is checked (step 211). A loop of processing is repeated until EMI
. is changed. When EMI is changed, change point information of EMI and the content
of EMI are acquired (step 212). More specifically, the address of the change point of
EMI in the AV stream and the content of EMI are acquired. Alternatively, the time - W
stamp of the change point of EMI in the AV stream and the content of EMI are |

acquired. After that, information of a CClI-sequence is prepared (step 213), and

) whether it is the last transport packet or not is checked (step 214). If it is not the last

transport packet, the processing returns to step 211. If it is the last transport packet,
Integrity Check_Value of CCI_sequence info is calculated (step 215) and the
processing ends.

In this manner, information of a CCI-sequence of an AV stream to be recorded -

is prepared and recorded together with the AV stream.




change point of CCl or WMin the AV stream and the content of CCl or WM are
acquired. After that, information of a CCl-sequence is prepared (step 203),
- and whether the input signal has ended or not is checkeds{stpoad4). |f
the input signal has not ended, the processing returns. to step 201. If
the input signal has ended, Integrity_ CheckValue of CCl sequence info is
cal cul ated (step 205) and the procesging ends. Fig.22 is a flowhart for
expl ai ning the processing of a CCl-sequence in the case where an input

signal is ib»3 < Io%ARE o NG el A CCl
sequence_ﬁ%’cs)z,3 ﬁo é’l}%éﬁk\ﬂﬁfé@ﬁ@ﬁ%e cgriat %ﬁ?ag#%hegﬁﬁémgﬁgge“gﬁal has
been c ot +1S C ked .(ste ). A |00 f .prqQcessing i s repeated
et TR %ﬂﬁﬁ%&éﬁé“\fﬁ%ﬁ’%ﬁﬁ? OFRYR Siomazatdising devins 5 ORAPBY of EM
and the content of EM are acquired (step 212). Mre specifically, the
addr esiougee (QHEputpidayto parerrding dewice inofi & copy destimatiom (puhsided vieat of
EM are acquired. Alternatively, the tine stanp of the change point of EM -

i n t hadigifakbussam and the content of EM are acquired. After that,
i nformati on of a CCl-sequence is prepared (step 213), and whether it is

e s L TARORRbIiAg A Glced hll rebSr i EE S E Rl bR (o dfyd8f 1 1e

| ast transport pac the processing’returns t . .
car cult8F SRk RS Em e, Toiaaing! mediin o o defodaRatiert Whiinioran FOGr mat i on
of a CCl -sequence of an AV streamto be recorded 1is prepared and recorded
" t oget KEFodingrunih 83aw digitabbus iigerfaoe 4dyfor aommenidatigg2gith the recardingli agr am
.showi ng a structure in the case of copying an AV -
. device 6, a memory 55, a bus controller 56, and a control unit 57 for controlling the A
whole reproducing device 5. The recording device 6 has a digital bus interface 60 for
communicating with the reproducing device 5, a bus controller 61, a memory 62, an
ECC coding unit 63, a modulation unit 64, a demodulation unit 65, an ECC decoding -
unit 66, a control unit 67 for controlling the whole recording device 6, a recording
medium 69, which is a DVR, and a drive:68 for reading/writing data from/to. the
recording medium 69. The reproducing device 5 and the recording device 6 transmit
and receive data to and from each other through a digital bus 7.
First, a copy control command carrying information which designates copy of )
~-a desired play list recorded on the recording medium 50 in the reproducing device 5
- to the recording medium 69 in the recording device 6 is inputted to the reproducing |
device 5 via a user interface, not shown. This command is inputted to the contro] unit

- 57 via the digital bus interface 54 and the bus controller 56.

The control unit 57 decides a stream part of an AV stream that is necessary for




+ streamfile and a rel ated database file on a DVR from a reproduci ng device
5 of a copy source (output side) to a recording device 6 of a copy

~ destination (input side) via a .digital bus. The recordijng.geyi®ee 5 has a
recordi ng medi um 50, which is a DVR, a drive 51 for reading data fromthe
recordi ng nmedi um 50, a denodul ation unit 52, an ECC .decoding unit 53, a
digital bus interface 54 for communiggting with the recording device 6, a
menory 55, a bus controller 56, and a control unit 57 for controlling the

whol e feioadeik e BRYIRPam] inkificisihi ufives 148 YhPold A Visilath bitta i1

i nterface 60 for nicating wt e reproducl ng device

contro . e 2N codi-ng unit 6 a du lon uni.t 64, a
denod u*ﬂaef]iregﬁn]d&?ﬁ {ﬂ%g& &%11%& E&% 4 EE%PHG% aqﬁﬁ‘l F'}Stt%’é’,% glec‘gﬁ‘fer %ﬂ‘b?ﬁa@ @ for
controlli 9 t&% whol e recording device 6, a recording nedium69, which is
a DVR, d%FﬁB s¢ tiles yelatagl todhe playdlist gplailist fily, elipanforomation filsandrthumbaai g

medi um 69. The reproduci ng device 5 and the recording device 6 transmt

and r efils)Vron thearetording nfediwmSac Motdoeer, (e corgholamdi 37 gives by nsfrucfibhst . a
copy control command carrying information which designates copy of a

- desi.r , It | ' ' cin
ovi cods Uy he AV ARG datilhchll ouf 350 156 REmBIIMIB ol 52 4 LRPERSCLS 10

to the l deyise Vi sel- nterface, not_shown. This conmmand
is | np%‘{c?’gdf % {oﬁgitlt ﬁg tggﬁ%{ Idgg?itqi-rhutsa}n%ﬁa\gp a4 AR, ts&qeaghglsq. nterface 54 and
the bus control | gr 5&.& The control unit 57 decides a streampart of an AV
st r eam t hatMganywhesthgrdatabase files saurgsgomting tathe AN straami daja wead puiby | i st
,agd instructs the drive 51 to read out the AV streamdata from the
Lr&cor drom the deconding midtiumas0 ard inpuotied 5 thd sremost $51oiasthehfenisduigtidd t o
read out
unit 52 and the ECC decoding unit 53. On the basis of the data on the memory 55, the
control unit 57 prepares a database (clip information file and play list file) that is
“mecessary for reproducing the AV stream file outputted from the digital bus interface
54. The control unit 57 also prepares a clip corresponding to the AV stream file and
.a thumbnail file to be used:by the play list file. The control unit 57 then gives an
instruction to supply the newly prepared database files (clip information file, play list
file and thumbnail file) from the memory 55 to the digital bus interface 54.
) - The bus controller 56 controls file output (transmission) from the digital bus
interface 54. The control unit 57 instructs the bus controller 56 to output the AV
stream file and the database files from the digital bus interface 54. The AV stream file
_ and the database files are inputted to the recording device 6 of the copy destination via

the digital bus 7.

The bus controller 61 in the recording device 6 of the copy destination controls




dat abase files related to the play list (play list file, clip information
file and thunbnail file) fromthe recordi ng medium 50. Moreover, the

. control unit 57 gives an instruction to supply the AV stipeam-daba read out
via the denodul ation unit 52 and the ECC decoding unit 53 to the

digital -bus interface 54, as an AV streamfile. Meanwhile, the database
files corresponding to the AV streamgglata read out fromthe recording

medi um 50 are inputted to the nenory 55 via. the denodulation wunit 52 and

the ECQgd u of e t he
control uni‘t r{eﬂgaflﬁtal %Slatiﬁgase (c i pTlmr%f gﬂ%ﬁ?;@ﬁll&ﬁl%ﬂém g’§s| I st
file) t ssar cing the AV streamf outputted from
the di 594%&1165&5] g itaduding T6ige Scrnhapee fle capy &ngaofp?@a SE0€|  p

corresponding to the AV streamflle and .a. thunbnail, file to be used,
by t hecquiten] the §ming dEdatFitransmissien/receptiof7 Thesontiol usit &7 of thestecandingn t o
supply the newly prepared database files (clip information file, play list

file adelichdpives dn fist@ktibh W rédRdTRENV sﬁ’éahpflld”' ttaattalthé)u italbas f ace

54. The bus controller 56 controls file output nsm ssi on) romthe

digit troller
s6°1 o BiETe dhCIRF Erotding %%Fﬁlqﬁt@%ﬁ%t%ﬂo@%#é?ﬁ E%C?ﬁ&ﬂﬁﬁéi tal

bus inte C AV str an1f n dat abase .files are inputted
ot haiib 6 herodulilion it 67 g the Sivadst e IR it $L GO GFE b 7
The bus controller 61 in the recording device..6 of the copy destination
cont r dpstru@icmuwrite tixodadbasd files inpptied o dhe tligtal ibyistinterfacs Gohtethace 60.
This bus controller 61 and the bus controller 56 of the reproduci ng device
5 exchpemery 62e copy -control commands and _control the timing of data
transm ssi on/reception. The control unit 67 of the recording

The control unit 67 also gives an instruction to read out the database files
(Info.drv file and thumbnail file) recorded on the recording medium 69 to the memory
.62 through the processing at the drive 68, the demodulation unit 65.and the ECC
decoding unit 66. The control unit 67 then updates the info.drv file and the thumbnail ~
'+ file in the memory 62. Specifically, a play list file name to be newly recorded is added

- to-atable of play list in the Info.drv file of the eopy destination, and a thumbnail to be

newly recorded is added to the thumbnail file of the copy destination. Moreover, the

i

control unit 67 gives an instruction to read out the database files of the memory 62 and )

record these database files to the recording medium 69 through the processing at the
ECC coding unit 63, the modulation unit 64 and the drive 68.

| Fig24is a ﬂov;/chart for explaining the processing by the recording device 5
(copy sourcej in the case of copying a clip AV stream file from the reproducing device

5 of the copy source (output side) to the recording device 6 of the copy destination




device 6 gives an instruction to record the AV streamfile inputted to the
digital bus interface 60, to the recording nedium 69 through the

* processing at the ECC coding unit 63, the nodul ation unim igdarapmst he drive
68. The control unit 67 also gives an . instruction to wite the database.
files inputted to the digital bus interface 60, to the nenory 62. The
control unit 67 also gives an instruggion to read out the database files
(Info.drv file and thunbnail file) recorded on the recording medium69 to

the nefinpyt sidéR FistouFICIpyeFRED §aea Shrbn WGP ANV & i$ €ci tion
unit 65 and -f%e ECC degg’slli:ng uni t Q%l Tlrl\e clﬂtrol r%ﬁ]iltlg ggataﬁg?\ﬂh%gat es

the -ipss e | ile | nory 62. cifically,
a play Ii s?rtpﬁhed: Iﬁséﬁg f %@gsééﬂ‘negj i/] q.lrrée}'%:tb{h & n#@l ﬁ@@gz%f‘?#ﬁ %‘hﬁﬁi&&‘rﬂ% ay

list in the |nfo. file of the copy destination, and a_ thunbnail to be
‘newl y ‘Pﬁ%?‘&éﬁj “r“sg%ﬂé%?%’aﬁh 3 ﬁ%ﬁ#@ﬂ’aﬁq bg copicdrandiits dipinfesnatioafilon.
Moreover, the control unit 67 gives an instruction to read out the

dat abdstepr 228} JFinaHg, therAY szemndand dherptepmedeckptinhasnetion €de tage t he -
recordi ng nmedi um 69 through the processing at the ECC coding unit 63, the

modul atansmitted thibkghilic ltallbiy mtéiacd 54 (stdp 2237 BY MERRT bR’ N O
S |

the processing by the recording device 5" (‘copy source) e case of
Cout o2 (e CiPsAMeRF By proer iDL I AT UEHT K001 @HETlpCect s nat 1 on 13
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the AV stream and the prepared clip information file are P y
which copy coatrol information (CCI) in the AV stream changes may be prepared and
~ recorded together with the AV stream. In this case, prior to copy processing of the AV
- stream, a source packet existing at the address or Itime stamp where CCI in the AV«
stream changes is read out from the recording medium. Then,
++copy_permission_indicator of that source packet is checked toobtain copy control
_information of each CCI-sequence.
Also in this case, the inspection time for searching for a “Copy Free” stream -
- ) . part in the AV stream can be reduced by referring to CCI_sequence_info(). For this
o inspection, it is not necessary to read out the clip AV stream from the beginning to the
~end from the recording mediuvm and aﬁalyzc copy control information. That is, for this
iﬁspection, it suffices to read out only the source packet existing at the address or time

stamp where CCI in the AV stream changes, from the recording medium.

As described above in detail, in the present invention, management information




transmtted through the digital bus interface 54 (Step 223). By thus using
information of the CCl-sequence, copy processing of the AV stream file is
control led. Next, a nodification of the syntax of CCl-sequepcgrdoff 00 Will
be described. As information of the CCl-sequence, a table having only the
address or tinme stanp at which copy control information (CCl) in the AV
stream changes may be prepared and 3%corded together with the AV stream
in this case, prior to copy processing of the AV stream a source packet

~exi st igaghals COP seqdaémes nﬁbg iggﬁﬁgaﬁapmm%sr&@to' BtHePvifVan AV §ABMNaNges

Is read out fromthe r&cor dium Then, copy_perm ssion-indicator of

t hat ¢ i £, I.Qbt ai 0 gontrol information of each
a0+ s i RO byl Cor, PG pRr b 4 CoR? e “Rrdrin par RS oo,

" Copy t’ee" stre pasyt_ in_the AV stream can_ be reduced by referring to -
CCl - sedMSHEaT FRILbE found. Tofindthesparts,iit jsqof ecessars irepdioyt thead out
the clip AV streamfromthe beginning to the end fromthe recordi ng nedi um
and anmsVistreanofrgnrietbeginningdo thet exchfrofintite tesording mddism dntbamdyicois it
suffices to read out only the source packet existing at the address or tine

sta I ini ; tehee; | | As
" copgicOntrel infBrhifodTREISH, ERAMIBEctidd (b 0PI ERN Be ShrTREIMy AS =

descri in detail, In thé pre I nventi on, manage

13 Ja ; CCl i,nfoQ i repared_and recorded
toget REGHSbAE ot 5 PHEP olyit'i SOMERE Rp g Bcbist BB T ERrfRE GRS copy
Free" stream part existing in_one AV streamcan be easily found. To find
t hes et Anoker; fe%ﬁngtmﬁém,smeycwenb@é thotdatmaecarded: o the recnrdinge.
beginning to the end fromthe recordi ng nedium and- analyze its copy :
- cont r ohediwincantbxepooductiver iaformeatidgrhearn be pespidrynnianaged.or . thi s can be )
significantly

In the present invention, status CCI/EMI and status. WM are independently

managed. In general, these represent the same CCl status. In the present embodiment,
however, even whenstatus_ CCI/EMI and status_ WM represent different CCl statuses,
the recording device can correctly analyze CCI and watermark of an input stream and
record the update of these into GCI_sequence_info. i | i
Moreover, in the present invention, a code for preventing falsification of
information of CCI_sequence_info() can be recorded together. Thus, even if a
- malicious user has rewritten the content of CCI of CCL_sequence_info() from “No . )
- More Copy” to “Copy Free”, the recording device can detect the falsification of
| CCI_sequence_info() by checking the value of Integrity Check Value. In the present
: .i‘nvention, information of CCI_sequence_info() can be scrambled and then recorded.
Thus, falsification of the content of CCI_sequence_info() can be prevented.

The above-described various processing can be providedas a program executed




reduced. That is, when copying the content of data recorded in a recording

medi um to another recording -nedium the content of the data recorded in

» the recording nediumand reproduction information can bq_;m;,@g@rgb@/ managed.
In the present invention, status CCI/EM and status WM are i ndependently -

managed. In general, these represent the same CCl status. In the present

enbodi nent, however, even when statgs CCIIEM and status_ WM represent

. different CCl statuses, the recording device can correctly analyze CCl and

. Wat er g ka @bmiputdr"Bekics tiRAMP A lyides CRESm Mot REASFifY g%?g%go% 3 Pideg

CO sequence-info. Mreover, in the present 1nvention, preventing

fal sifj | Of i i of l..sequence info().can. be recorded

t ogot oA eprbluEa bRy TS niOBIR 108y b el inc e RN eE B oo
of CCl sequence, infoqQq from"No _Mre Copy" to_ "Copy Free", the recording

devi ceSteEEcJaELBM §'f1§1 351 §13RGM apd ga cading siraasisuches ByCRHROM ngt he
value of Integrity Check Value. In the present invention, information of
CCl - sedpres dte 2i criiopitec atevies. s cklterhativklgn this lpeograze angle de prowided froma

falsification of the content of CCl sequence Infoo can be prevented. The

~ above- 41h BOAsMNsio e HEO SREAL DYt § bR BLANLASHh d@ﬁe@v Kognamgiesut ed 13

January 2006 34 on a conputer device such as a video information recording

‘devi c Wof: i nf ' r ' deyi Jhi s proggam may be

or ovi dndt o fevicl: hiRE bRSehERVARHGh Wolieh I3 VR s dha Sataie oy
readi n ans such_as a CD-ROM drive in a conputer device. -Aternatively,
this ﬁa@ﬁw BRoge sleseription,opthsr sinrage amedia suchi assa storageimediym uat ed”
.at a renote location via a network and installed in a conputer device. In
“the prhewing a simidar dada fotmhatugin As®bRused.used as the storage

Industrial Applicability
As described abeve; copy control of video information:can be properly managed

by using the present invention.




mediumin the above description, other storage nedia such as a storage

medi um having a simlar data format can al so be used. I|ndustrial

» Applicability As described above, copy control of video iBfaimpiden can be
properly nmanaged by using the present invention. 13 January 2006 35 CLAI M5
1. Avideo information recording device conprising: detection neans for
detecting copy control information fg®minputted video information; change
poi nt information acquisition nmeans for acquiring change point information
~of copy control information. correggoqfigg to video information to be
recorded on the basis of said copy control information detected by said
detecti on neans; managenent information generation nmeans for generating
nanagenent i nformati on for managi ng said copy. control information on the
basi s saj d-change point information acquired by said change point

i nf or rf"at i on‘!\é{é@ﬁ:ﬂm onpation eordingrlevieneempeisingins for recordi ng said
managenent information generated by said managenment information generation

means ' t ogetdetectinn meahse foi defectin ?foo pieiontol idforddation fem inpusiedatidon
recording device as claimed in claim1, wherein said detection neans

det ectipfgrpmitionont rol information on .the basis of at |east one of a CGVS
(copy generati on management systen) signal in video infornation, a

;’"‘;";ﬁ;g‘g:{( %Pég%eﬁoﬂxpflﬁf&%}étﬂnrﬁ acql%ltlco%ntnggzlms e rarcrzla'{ﬁr‘i)f{]g Cc?langc i gomt
information of copy. control information corresponding to video information to be -
recorded on the basis of said copy control information detected by said detection = .J
means;

management information generation means for generating management
information for managing said copy. control information on the basis of said-change

- point information acquired by said change point information acquisition means; and

recording means for recording said management information gencratéd by said
‘management information generation means together with the video. information.
2. The video information recording device as claimed in claim 1, wherein said
detection means defects copy control information on .the basis of at least one of a )
CGMS (copy geﬁeration management system) signal in video information, a -
watermark of video information, copy control information coded in a transport stream
of video information, and EMI (encryption mode indicator) of an isochronous packet

- of video information.

3. The video information recording device as claimed in claim 1, wherein the




of ,video information, and EM (encryption node indicator) of an isochronous
packet of video information. 3. The video information recording device as
»claimed in claim1, wherein the _) 13 January 2006 36 changg.Pioht

i nformati on acquired by said change point information acquisition neans is
information related to the address of a change point or the tine of a
change point in copy control infornggion. 4. The video information
recording device as clained in claiml1l, wherein said nmanagenent

i nfor | | | L Oy S is
Lol e B e B SR PO bR E RS A B0 o

I nf or n@t.i .0 an; AV. di o/.vi sual ) ,stream 5. The video .informati.on

recor EEHBP%Q{?@I lated gﬁaﬁgd‘%/fiﬁesélo i#@PgF BOIH S th‘?:ﬁﬁ’&(?% pngs POtiR 51 § on
prevention processing neans for performng falsification prevention

pr oceseomgcUHreldnformatingerent i nf or mati on generated by sai d management

I nformati on generation neans. 6. The video information recording device as
‘cl ai metl i n Thaividén, infoaneiion secatdiigatievice aatdlaimdd fvelaimor whaeassiidg means
perforns falsification prevention processing ..w by using a code

Cndi ) . ‘ P r : b
(ol si 1 agudinght b uafiohEche Rte(PeY Sl BRREATREN hSrRAIE bOkrgfn fians °oC"
i nf ' . i i.ng.devi priSing: .. iti for. .
recogrt A3 BRERRELH B8R thiifec Sl ptobgunt of Shpk cOBuPLINPrOZHPRY on
“recordi ng medi um on_the basis of managenment information for

an AV (audio/visual) stream. :

o

) S The video information recording device as claimed in claim 1, further
comprising falsification prevention processing means for performing falsification
prevention processing on said management information generated by said management
information generation nieans. ‘ BN
6. The video information recording device as claimed in claim 5, wherein said
falsification prevention processing means performs falsification prevention processing -
by using a code indicating that the content of said management information has not -

‘been falsified or by scrambling said management information.

) 7.  Avideo information reproducing de;vice comprising:
recognition means for recognizing a stream part that can be copied from a

 stream recorded on a recording medium, on the basis of management information for

managing copy control information; and
data stream preparation means for preparing a new stream composed of stream

- parts of a section to be copied, on the basis of the stream part that can be copied,




managi ng copy control information; and data stream prepar ation neans. for
preparing a new stream conposed of stream parts of a section to be copi éd,
" on the basis of the streampart that can be copied, 13 Januakyy 006 37
recogni zed by said recognition neans. 8. The video information reproducing
device as claimed in claim7, further conprising managenment infornmation
generation neans for generating manadénent information for reproducing
the. stream part that can be copied, recognized by said recognition neans.
9. Theaevdghdeed by saithteécognitipmrmeans.ng device as clainmed in claim 7, further
conprising transm ssion nmeans for transmtting said new stream prepared by

said gpta Hid Qi’dﬁooirﬁﬁﬁhﬂﬁbﬂ"re?ﬁﬁﬂfclné%evfé@ ay.'éi&f?néd‘flﬂrémﬁﬁof‘ epduci ng

device as clained in claim9 urt her corrprl si ng nmanagemnent orrrat i on

gener INnf rrratlon .for |ng a
e e eTER arelen R oIS mess PALBEAPAS rw*m%ﬁ
wherei.n_sai d, transm ssj on rreans transmts said managenent informati on
gener apfarmation fog reprodyergnthe; st Wﬁﬁdﬁ%@%b&t%%&ﬁ@gﬂlm byraid/i deo

i nformati on reproducing device as clainmed in claim7, wherein said
manageeeognition aagamsi on gener ated by sai d managenent information generation
nmeans 1s information related to the address of a change point or the tine

| g‘; rrgr ?Qﬁggmovﬂfeol fhfoffidtio GBpfduciny UetRle 28 cldited i @44int17) Fuffhkp0d
comprising transmission means for transmitting said new stream prepared by said data
stream preparation means.
10. The video information reproducing device as claimed in claim 9, further
comprising management information generation means for generating management
information for reproducing a stream part that can be copied, recognized. by said
: récognition means,
wherein said transmission means transmits said management information
-generated by said management information g_cheration means.
11.  The video informatjon reproducing device as claimed in claim 7, wherein said
management information generated by said management information generation means )
is information related to the address of a change point or the time of a change point in
-copy control information.
‘12, Arecording method comprising:

inspecting whether the content of copy control information or a watermark in

“an inputted signal has changed or not;




I nspect.i ng whether the content of copy control information or a watermark

. in an inputted signal has changed or not; 13 January 2006 38 acquiring

- change point information of said copy control informati ons@masadods
~watermark that has changed; and preparing nanagenent information for

managi ng said copy control information or said watermark on the basis of
sai d acquired change point informatigg. 13. The recordi ng nmethod as cl ai ned
in claim12, wherein said prepared managenent information is recorded

t oget her w - n. el . ' I.qCl aim
12 wher of n SEHAE Fafed AR hformfifor 5F 0 by S FforlAioig: ydla

i nformatjon h@?’?ﬂq t.&Been al %ified is detected, and if falsificationis

det ect WaCTHIRL ﬂ]&s AEYat* %t ream i s prohibited. 15. A recordi ng method
conprising: inspecting whether the . content of EM (encryption node

i ndi cat or) puEeparing mapagewaotisforaation fof managing saidcopyi eputto! lnformhtioned or

not; acquiring change point information of said EM that has changed; and

. pr eparomngridrenmeanakion b ofmaid ecquibabehaiegsoiit fifofhMion.nf or mati on on

the basis of said acquired change point information. 16. A storage nedi um
stori a prRar d o er 4 . n t the

Computey”cany QREbidng ettt LS chiinBa (AR 12 SAERIR siTRBEpE

\e,?(gggtqelﬁlﬁ rcﬁlg?eq ihf&ga?{on%gtrg&grhgg tggﬁﬁcrcv%?ﬁlraocliathg;rgagﬁ tion frominputted

14.  The recording method as claimed in claim 12, wherein a code indicating that the

) content of said management information has not been falsified is detected, and if
falsification is detected, recording of a data stream is prohibited.
15. A recording method comprising:
; . inspecting whether the content '61:' EMI (encryption mode indicator) in an
isochronous packet of an inputted signal has changed or not;
acquiring change point information of said EMI that has changed;and
pfeparing management information for managing copy control information on
the basis of said acquired change point information.

’ ) -_ 16. - A storage medium storing a program to be executed by a computer in such a
manner that the computer can read the program, said program causing the computer
to execute:

processing for detecting copy control information from inputted video
information;

processing for acquiring, from said detected copy control information, change




processing for acquiring, fromsaid detected copy control information,
change 13 January 2006 39 point information of said copy control

- information; and processing for generating nmanagenent i nfipraakin for
managi ng said copy control information on the basis of said acquired
change point information. 17. A program for causing a conputer to realize:
~a function to detect copy control inBormation frominputted video
information; a function to acquire, fromsaid detected copy control

| nfor npsing fofMation dFXhiY copy S6MRdIiRforRfatial; dngopy control information; and
a function to generate managenent informatidn for managi ng said copy

control i rad] .nasi s _of said. acquired.change poi nt.

i nf or mat i Oiﬁﬁfg_?sﬁ *Igg"g%%ﬂg}gﬁ?gs‘h‘iﬁ‘%ﬁ%@‘ﬁ H&Bqﬂ‘i‘tﬁ?‘lﬁ“ W‘i‘gﬁgﬁg saif PPy g1 am

further caLise t he, conPut er to realize a function to record said generated

managefRMEolinfarmatianyen the bpsisef said acqwized charge peing informativan area for

video information to be copied. 19. A recording nediumread by a signal

. proceskl.ng Aprogmm foecausing aicompueeli tomealizeti ng an i nformati on recording
area in which, of a clip having a pair made up of one stream and attached

i nf or mat i o RnctibA 16 HERRILAPY %ﬁr&%mnatﬁ)ﬁhgx dﬁﬁ)fr{ﬁ@&‘vfdéo‘%nfoﬁn?aﬁoit ream

file and a clip informationfile as attac ormation are recéorded,

wher ei n sai -0 | t] Is ontai ns managenent Ji.nformtion, for
ranagi ng. a aua el SRR, ki3 i e S PR o gt GERERBNt 20. The
recor di Eg medi um as _clainmed in, claim19, wherein the nmanagenent

i nf or ABIAIBRUCHAT5a4d gopy, central ifesmatiemranst i on file includes information

i ndicating the nunber of said copy control information and information
i-ndi cat i ng atfunctiontegenevate management information for managing said copy control )

information on the basis of said acquired change point information.
18.  The program as claimed in claim 17, wherein said program further causes the
- computer to realize a function to record said generated management information into-
- an area that is different from an area for video information to be copied.
19.  Arecording medium read by a signal processing device, the recording medium
having an information recording area in which, of a clip ‘haviﬁg a pair made up of one |
- stream and attached information of the stream as one object, a clip stream file as a
stream file and a clip information file as the attached information are recorded, )
wherein said clip information file contains management information for
managing a change point in copy control information of said stream.
20. The recording medium as claimed in claim 19, wherein the management
-information contained in said clip information file includes information indicating the

number of said copy control information and information indicating the address or




13 January 2006 40 tinme of the change point in the copy control
i nformation. 21. The recording mediumas claimed in claim19, wherein said
~clip information file contains a code for indicating thatiheysentent of
sai d managenent information has not been falsified. 22. The recording
mediumas clainmed in claim19, wherein said clip streamfile contains a
"Copy Free" streampart that can be dOpied and a "No More Copy" stream
- part that cannot be copied on this and further generations. 23. A video

i nf or nﬁhi@difﬂﬁQﬂiaﬁF@@oﬂﬁ\&hQﬁe eopP EbatroDinfafmatieiat i ng unit operable to
out put copy control information updated on the basis of copy control

I nfor I on al A | |_QQ: 1 .8:.C per abl e
to gensrat o ERinasdig mEMTR At Eanl 10 SR e i i iLARES

val ue of the co control.informtion ougputted from said updatjng unit

e hangeSontalli s S S6Mdicrtingthat B piisntol i igage entin pemegéon has not

poi nt-information together with said video information to a recording

nedi unbeeufalgifigdldeo i nf ormati on recording devi ce conprising: a controller
~operable to generate change point information indicating a position where

a copy22ontThe réesidingmdilahas dlainfead froclatn! 8L vkaeic a4 H stedmdseer ati ng
check data using a predeterm ned al gorithm based on said change poi nt

it gg Or MEbriihis a*Thdl EREC S uéglgpg@f)gé c5pled An8%P4do M EBFF* IR
part that cannot be copied on this and further generations.
\) . 23. Avideo information recording device comprising:
an updating unit operable to outpuf copy control information updated on the
 basis of copy control infonmation detected from inputted video information;
a controller operable to generate change point information indicating a position:
where the value of the copy control information outputted from said updating unit
+ changesyand
arecording unit operable to record said change pointinformation together with
said video information to a recording medium.
| %) 24. - Avideo information recording device comprising:
a controller operable to generate change point information indicating a position
where a copy control mode in a data stream to be recorded changes, and generating
 check data using a predetermined algorithm based on said change point information;

and

a 1ecording unit operable to record said check data together with said data




41 stream and said change point information to a recording nmedium  25. A
- wideo information recording nethod conprising: outputting copy control

> information updated on the basis of copy control informasi.eandetected from
i nputted video information; generating change point information indicating
a position where the value of said outputted copy control information
changes; and recording said change pgint information together with said
video information to a recording nmedium 26. A video information recording
met hodstf@@fpahgisgmcmg@r j SiAddt | ' | i ndi cating a -
position where a copy cé%th?tglaf mdgﬁ}%%dcgtrg{ng'gggfr%m'to be recorded

chang . apq.: ' ck .dat a usi a .predeterm ned al gorithm based
on sa?%‘cha%%ég%%mwﬁﬁ%ﬁﬁ%rgmg Igﬁﬁqug%lfpﬂp%&gsai d check data together
Wwith said data sfreamand said change point information to a recording
medi um - . OUPWRgIERPY wpBHahinios rapdajed con e banisro&icopy contioht rol | er
operabl e to generate change point information indicating a position where
a copyinfermatiin detdetedffromdrputied videstinforniatidie recorded changes; and a
recording unit operable to record said change point information together

with said %Péﬁi-iﬂg}%nggtﬁo% intofnhf68 Eﬂdi@&iﬁ%%{%;&ﬁ@%@%ﬁ% rmat i on

recordi ng hoo I'ng: generating chan I on 1 ndicating
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recording said change point information together with said video information
to a recording medium. : : . S
26. A video information recording method comprising:

generating change point information indicating a position where a copy control

-« mode in a data stream to be recorded changes; and generating check data using'a-
predetermined algorithm based on said change point information; and
_recording said check data together with said data stream-and said change point

information to a recording medium. |

27. A video information recording device comprising:

\,‘

a controller operable to generate change point information indicating a position
- where a copy control mode of video information to be recorded changes; and
a recording unit operable to record said change point information together with
said video information to a recording medium.
'28. A video information recording method comprising:

generating change point information indicating a position where a copy control




node of. video information to be recorded changes; and recordi ng said change
point information together with said video information to a recording

- medium 29. A video information recording device conpri SiiB@inuaymoatrol | er
operable to generate information indicating whether copy is permtted or
not for each section in which the value of copy control information is
unchanged, of a series of source packgt strings to be recorded, and a
recording unit operable to record the managenent information generated by

sai d CaiBie Uflviled AAGIRNoNL Be r8@ifledhARRPARYCTS. 30. A video i nformati on

recordi ng met hod conprising: generating ormation indicating whether copy
is permtte .not_f.or,. _each .section . in whigh the value. of. control
o or | orfePSie i SEE Poit SRR B th (85 ke g ias inigBhatioR.
_:recorded, and recording said generated managenent information together
with dgiareserding mediumets. 13 January 2006 ABSTRACT The present invention
provi des a nethod for recording video information in which copy control

I nf or ri@2f.i orAvfided iformation redording deviewegmgristng: he case of copying the
content of data recorded on a recording nediumto anot her recording

LU o OO0 SR Aol R g o g o
: 21]: 8: %Hngtgecg;)r éﬁ@%qerg%kse% oS flle Vil io% CiOB)SI%%(I:lEI%? infonmation 1S nt

unchanged, of a series of source packet strings to be recorded, and
) _ ~ arecording unit operable to record the management information generated by

said controller together with said éourcc packets.

30.  Avideo information recording method comprising:

generating information indicating whether copy is permitted or not for each

section in which the value of copy control information is unchanged, of a series of

S source packet strings to be recorded, and

recording said generated management information together with said source

packets.




control information or watermark and the content of the copy control -
information or watermark are acquired, and managenent information for
~‘managi ng the copy control -information is generated on tiBgnR@sichs of the
acquired change point information. If the input signal has ended, a code
for preventing falsification is calculated and it is confirmed that the
copy control information or waternarlzhas not been falsified. The
generated nmanagenent information is recorded together with the video

information to a recording medi ABR®fRAEPPY destination.

The present invention provides a method for recording video information in
which copy control information of video information is managed in the case of
copying the content of data recorded on a recording medium to another recording

- medium. Coﬁy control information (CCI) or a watermark (WM) of an inputted AV
- stream iS detected and whether the content of the copy control information or
watermark has changed or not is inspected. Change point information of the copy
control information or watermark and the content of the copy control information or
watermark are acquired, and management information for managing the copy control
‘information is generated on the basis of the acquired change point information. If the

. input signal has ended, a code for preventing falsification is calculated and it is
confirmed that the copy control information or watermark has not been falsified. The
generated management information is recorded together withthe video information to

a recording medium of a copy destination.




