6 February 2006 DESCRI PTI ON VI DEO SI GNAL PROCESSI NG A 39%@1#8 0%6 DEO
S| GNAL PLAYBACK APPARATUS, AND VI DEO SI GNAL RECORDI NG APP % Techni cal
Field The present invention relates to video signal processing
appar at uses, - vi deo signal playback apparatuses, and video signal recording
apparatuses. .Mre particularly, the invention.relates to a video signal
processi ng apparatus, 10 a video signal playback apparatus, and a video
signal recording apparatus in whiclsecurity information of video signals
recorded in information recording nedia can be suitably controlled. 15
Background Art- As disk-type information recording nedia which are
det achabl e from recordi ng/ pl aybaglappasatdgises, various optical discs are
~being proposed. Such recordable optical discs are proposed as
| ar ge- capavirbgongdizRahavrRogessiny 20pakgebyt esipandsitnas biahbycexpect ed
that they can be used as nedia for recording digital video (noving
pi-ctures) si QEHEARADES OfANThey IDED Y ORATh GG ORDING QIEFRRATOIFPr €Ssi ng
digital video signals is the MPEG (Miving Picture Experts 25 G oup)?2
‘method. MPER is al so used when recording digital 6 February 2006 - 2 video -
~signals in information recording nedia. For exanple,
‘ S5 Technical Field

The present invention relates to video signal
.processing apparatuses, video signal playback apparatuses,
and video signal recording apparatuses. . More particularly,
the invention rélates to ‘a video signal processing appafatus,
10 a video signal playback apparatus, and a video signal
recording apparatus in which security information of wvideo
signals recorded in information recording media can be

suitably controlled.

15 Background Art
| As disk—type'information recordiﬁg media which are
detachable from recording/playback apparatuses, wvarious
o optical discs are being pfoposed. Such recordable optical
_ discs_are proposed as large—capacity media having a few
20 gigabytes, and it is highly expected that they can be used
és media'for recording digital video (moving pictures)
- signals.
- One of thercoding methods for digital-compressing
digital videé signals is the MPEG (Moving Piéture Experts

25 Group)2 method.  MPEG2 is also used when recording digital




when recordi ng anal og video signals in information recqgifig, g4 a, the
vi deo signals are encoded by the MPE&R nethod, and are recogﬁe In the

i nformation recording nmedia as an 5 encoded bit stream In digital T

(tel evision) broadcasting, which has recently started, a video program
encoded by the MPE& nethod is transmtted in a format referred to as a
transport stream Wen recording digital-broadcasting AV signals in
informati on recording nedia, a transpazt-stream 10 is recorded as a digital
signal w thout being decoded or re encoded. Video signals recorded in an
information recording nediumas a digital signal format can be copied into

another k" 8bhaDs" SE0u e BnIetbHMALLDRMG leash | Okheptcl ggn of LS the

quality. However IS 1s a great copyrlgh

vi deo copkent [ t [ S i deo
Si gnal 5. "B “Feopg Bdntrars n%’%?%%t?%‘%néf’é &%&%‘%ﬁ@%ﬁgﬁ%ﬁ.gy

managenepkdi Bf OtHBL {9HeoSYEPNASs ";Q@@yefé@@ec?% CORY | gk @R ¥ Jde) *, " Copy
Once (copying can be made only for one generation)”, "No Mre py

(copyi ngafi@nape k@BEeHedDEn TBRE)in Aokha CARY F5QHH @ A@UndSQDMNGH S Nnot
allowed)", is added. to the video signals. Such signals include, for

exand e, efGMied Gopy Sepennt i onnMVENgYIEAENTVSYSke) iSignAnl Broade&dbisggnal s
for analog interfaces are referred to as "CGW 6 February 2006 A", and CGQS

si gnal s ¥bichlilgg atedan €l § acesroad, referdesd progaan "<Hddudd’ byAl‘mleog CGQVB- A,
‘which is formed by
MPEG2 method is transmitted in a format referred to as a
transport stream. When recording digital-broadcasting AV
signals in information recording media, a transport stream
10 is recorded as a digital signal without being decoded or re-
encoded. |
Video signals recorded in an information recording
medium as a digital signal format can be copied into another
information recording medium ﬁithout the.slightest losé of:
[5 the-quality. Howeverr this is algreat prpblem for copyright.
holders of the video ¢ontént. -
From this boint of view, for restricting copies of
video signals, CCI.(Copy_Control Information) indicating
l..COpy generation management'information, such as “Copy-Free
20 {copying can be made)", "Copy Once (copying can be made only.
fbr.pne generatiqn)", “"No More Copy (cdpying can no longef
be made), and "Copy Prohibitéd (copving is nof allowed)} ", is
" added. to the video signals. Such signals include, for
éxample, CGMSV(Copy Gene;ation Ménagement Syétem)'signa155

5 CGM$ signals for analog interfaces are referred to as "CGMS—




superinposing ID on VBI (Vertical Blanking Interval) of | henal s, is
also referred to as "VBID'.- The VBIDis 5 standardizeésg%h%?gfﬁgg-1204,

For transmtting a transport stream having CCl enbedded therein,' a nethod
for encoding a descriptor having this information is known. This type of
descriptor includes DICP descriptor defined by DILA (Digital Transm ssion
Licensing 10 Adm nistrator) and digital copy _control. descriptor defined by
ARI B used in BS digital broadcasting™iA Japan. For further restricting
copi es, the enbeddi ng of copy generation ,managenent information as
watermark into a baseband video signal or an MPEG bit streamis being

consi der ad., Hhd thust aidardszabironigithheinkberaBeK hSeCUEFEPEEY 6 0NDt ed,
cand the mllenniumformat and the gal axy format have been proposed. Vhen

r ecor di ngsa "CicigeDSi. gnahail byocamsi-Af owmRtholsr e6endiingynedi um it is
demanded that recording restrictions 20 be accurately inposed according to
the CCl ebpemémpopiuhgsibnah. VBEnéVakkycalhBlaskingsiabéevad) record a video
signal into an information recording mediumonly when the CC of the input
si gnal i Hdtdeat esgn&bpy Fsealfcopgfagredntbeasntid@Ib® or T¥epyBIhces (copyi ng
can be made only for one 25 generation”. Wien the CCl of the input signal
i ndi cat estengapdiiarg 290BIATACP-L3BY- Once (copyi ng can be nade only for one
generation)", ~the CCl of the video signal in the information recording
For transmitting a transport stream having CCI embedded
therein, a method for encoding a descriptor having this
information is known. This type of descriptor includes DTCP
descriptor defined by DTLA (Digital Transmission Licensing
10 Administrator) and digital_copy control descriptor defined
by ARIB used in BS digital broadcasting in Japan. For
further restricting copies, the embedding of copy generation
.management information as watermark into a baseband wvideo
signal or an MPEG bit stream is being considered. The
15 standardization of the watermark is currently promoted, and
the millennium format and the galaxy format have been
. proposed.
When recording a video signal intb_an information
recording medium, it is demanded that recording restrictions
20 be accurately imposed according to the CCI of the input
signal. Geneﬁally, the user is able to record a video
 signal into an information recording medium only when the
CCI of the input signal indicates "Copy Free (copying can be

‘made) "~or “"Copy Once (copying can be made only for one -

25 generation". When the CCI of the input signal indicates




medi um nust be updated to "No More Copy (copying can ng I made)
It. 5 For easy understanding of the content of a videoqzrgﬂgﬁﬁnggorded in
~an information recordi ng medium still images, which typically represent
the content, or specific scenes of the content extracted as still images
are sonetimes recorded separately fromthe' video signals. These still
images are 10 referred to as thunbnail inages. For exanple, the user
selects a llist of thunbnail inages from the video signals recorded in the
information recording nedium and displays it on a menu screen for

sel ecting the playback start position. This makes it possible to provide a

user 111 ondh. ol REGELASE: IherkuabaeEl s mages ey gLichyde  moes

sel ected e recorded video signals _ es recor _ _
per sonal RIREIELOkNE ¢hdkbabighbh! 16HREA1LRbEnLBEn! BLALRIAGN FecOr di ng
medi um Conventionally, in nost cases, en predetermned video® ?0 signals
are copi e@dil@M@Bti BEOLBRLERA £68CONEI RErARELHY (Bop¥hh&Nc¥h deg Signal s and
t he corresponding thunbnail inages are recorded 1nto another I nformation
recor di ngomg@irUs ABHY) the video signals can be copied. In-this case,
however, it is nore convenient for the user if the thunbnail inmges can ;5
be copi ed t ogpbhesasy tihdds tdrnteingi ghatise Jdtiteer i0H RAatESidy Ralmaary 2006
- 5 the need for the user to add the thunbnail inmages to the copied video

signal s lraterded in an information recording medium, still images,
which typically represept the content, or specific scenes of
the content extracted as still images are sometimes recorded
separately from the video signals. These still images:are
16 referred to as thumbnail images. For example, the user
selects a list of thumbnail images from the video signals
recorded in the information recording medium, and displays
it on a menu screen for selecting the playback start
position.- This makes it possible to proﬁide a user—friendly
15 interface. The thumbneil images may include images selected
from the recorded video signals or images recorded from a
. personal computer or a digital still camera into the
information recording medium. |
Conventioeally, in most cases, when predetermined video
0 signals are eopied from an iﬁformation recording medium in
wﬁich video'signals and the corresponding thumbnail images
are recorded into another informatien recerding'medium, only
the video signals can be copied. In this case, however, ‘it
is more‘convenient-for the user if the thumbﬁail images can

5 be copied together with the video signals. This eliminates




In this case, the managenent of the copyright of the t | lnnhdrages
becones the problem For exanple, nmany i mges of popuﬁggaﬁnv'gogga

tel evision characters probably possess copyrights. Illegal copying of
these images is not preferable forgthe copyright holders. Conventionally,
however, a restriction of the copying of thunbnail inmages is not

consi dered, and thus, when creating an application for .copying thunmbnai
i mges together with corresponding video signals, it cannot be determ ned

whet hery pthe dhundpaidhe RGeS CAUDL HeORHAHLNERYS i mblle@gab €@pyi ng of the
t hunbnai | i mages cannot be protected. Disclosure of I'nvention Exanple

enbodi i dfvildke priesents ilatent.i on may sinply and reliably prevent
illegal copying of thunmbnail inages by suitably nanagi ng content
protection iInf diist icorwe, (frbve epamgemenCCRf shet Repymidabitacl hages recorded
in an information recording nmedium Ac%ordin% to a first aspect of the

pr esentt HURER lo A2 gese P& CORSS SVied 8 OR e sEO¥i 88678 -GmaM@P¥ocessi ng
apparat,us co i Sing: _gener.atiqn ans _f. rati ai |l inmage
corresﬁ%&ﬁﬂqﬁ;qgggﬁ?q upqyﬁgégréF§§§W?Sﬁ%&s%%g%ﬁ?%gggnggﬁgggﬁgr genergting
~conten td is rJmaty Qr IeRARG he LhwrbRal Ihsikmage
ggner&&éﬁkﬁ%gfﬁgi g% ngioglgg ns; recoghpggtkggﬁs Fb?%reggrdﬁng ?he vi deo
si gnal grdfe rabild Har rld edpyedehd helaedisumcbagehheonaillly,t he thunbnail 6
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however, a restriction of the copying of thumbnail images is
-not considered,'and thus,lwhen creating an application for
copying thumbnail imaées together with corresponding video
signals, it cannot be determined whether the thumbnail

images can be copied. Thus, illegal copying of the

thumbnail images cannot be protected.

Disclosure of Invention
Example embodiments of the present invention may
simply and reliably prevent illegal copying of thumbnail
images by suitably managing content protection information
(for example, CCI) of the thumbnail images recorded in an
information recording medium.
| According to a first aspect of the present invention,
‘therelis provided-arfirst video signal processing apparatus
comprising: generation means for generating a thumbnail imagé
corresponding to an input video signal; first control means
for generating content protection inférmation corresponding
'-rto‘the thumbnail image generated by the generation means;
- recording means for recording the video signal into.an

information recording medium together with the thumbnail




i nformation recordi ng medi umtogether with the thunbnai i ner at ed
by the generation neans and the content protection in#%ﬁﬁgg?ggoggnerated
by the first control mneans; and wherein the content protection information
conpri ses copy generation nmanageneng information. The content protection
informati on may include anal og copy protection control information. The
generation neans nmay generate the thunbnail inmage by using an inage in the
video signal, and the first control means may generate the content

pr ot ectiin@® rimafabiBtreed rafingheedt iumbbagetheragethasrd enuebnkent protection
information of the imge contained in the video signal. The generation
means rmaggegenatretebdebiyhtiilengeherabgen bgausi agdahhénageténtt he vi deo
signal, and the first control means may generate the content protection

i nf or MREOG{CLeGRt ARAPAGa&ACNdERPPERERT] %ai thei AgrakeFABETPE is necessary

t fer t t tection inf L f the yideo .signal. Th
1 ocor dF G ReaRLCnRY <P Eabr & EnGoPRGRBNRT PP RBg8 ani SERRCEGRC ent pr ot ect i on

| nf o MLk 18 URLES ALnBLaCkSn NaKkidnanpr edebengiagd size. The recording

nmeans may - form-t nai | 1 mage a the content protection information
correspondi nget echiRend bebtuatrYoR006f8rmaanl 6At mAYOLREL QA ARAD6GRL T ON

recorded in and added to the thunbnail inmage.
copy protection control information.

The generation means'may generate the thumbnail image
by using an image in the video signal, and the first control
means may generate the éontent protection information of the
- thumbnail image based on content protection information of
the image contained in the video signal.

The generation means may generate the thumbnail image
by using an image in the video signal, and the first control
means may generate the content protection information
containing an identifier indicating whether it is necessary
to refer to content protection information of the video

signal.

The recording means may record the thumbnail image and

the content protection information in units of blocks

'having a predetermined size.
The recording means may form the thumbnail image and

the content protection information corresponding to the




The content protection information may include copy gqyﬁﬁﬂhgg@oagnagenent
information, and the second control neans nay restrict e copying of the
thunbnail image so that restrictions of the copy generation nmanagenent
information of the thunbnail inmage @re protected. The second control neans
may further restrict the copying of the thunbnail image based on the
content protection information of the video signal. .According to a second
aspect of the present invention, there is provided a first video signal
processing et PPG- Lo SiMtdrmatISACLELLASIEP 21 288887 &SI fige @ t hunbnai
i mge corresponding to an input video signal; a control step of generating
cont ent. RfRAAt i genf or mati on corresponding to the thunbnail inage’
generated by processing of the generation step; a recording step of
recordi ng t e eVide® chitd Pl tieBtd oan i nifBREFAbhORake¢AEdi.Ag ABEL,UM t oget her
with the thunmbnail image generated by processing of the generation step
and theneeniqbh ROkeeh-af hnferration,genar ahedsbyopHoeeasirpy of the
control step; and wherein the content protection conprises copy generation
managermeahns mragr Felsiten ctAcser dopgihg aft Rhedtaspeakiof ilhbgepsesent :
invention, there is provided a recording nediumin which a conputer-. 6
Febr uarhaz0@e st r cteadabbe phegrapyi geheearded, maakgemenput er - readabl e
program conpri'sing: a generation step of generating a

information ¢of the thumbnail image are protected.

The second control means may further restrict the
copying of the thumbnail image based on the content
protection information of the video signal.

_According to a second aspect of the present
invention, there is provided a first video signal
processing method comprising: a generation step of

generating a thumbnail image corresponding to an input

video signal; a contrcl step of generating content

protection information corresponding to the thumbnail image’
generated by processing of the generation step; a
recording stép of recording the video signal into an
information recording medium together with the thumbnail
‘image generated by processing of the generation step and
the content protection information generated by processing
of the control step; and wherein the content protection
comprises copy generation management information.
-According to a_third aspect of the present invention,

"there is provided a recording medium in which a computer-




t hunbnai | i mage corresponding to an input video signal; PoiS,Bbs St €p of
generating content protection information corresponding T0 e unbnai

t t ent t ect f t di g Bunbnai |
i mge generated by processing of the generation step; and a recording step
of recording the video signal intogan information recording nmedi um
together with the thunbnail image generated by processing of the
generation step and the content protection information generated by
processing of the control step; and wherein the content protection

i nf or Matd LML AU HcESinC ARY r@eRsiRl, 0% 5 1R Rt-—rebepEati on. According to
a fourth aspect of the present invention, there is provided a program

al | oW Rg- Ry GG i it B X &C WeRie ra td@Re RO R FSePpe@htdagerat i ng a
t hunbnail =~ i mage corresponding to an input video signal; a control step of

gener atdfiguiRAtie im0 G ire@pondfidMild e ieeiteshaed Bdghaltha t humbnai
i mge generated by processing of the generation step; a recording step of

recor diddhtit MePe@fsSigemalraiting adnitkher priterthieeon difbgmaedoum t oget her
with the thunmbnail imge generated by processing of the generation step

and t hegreRieBhdphi@t €S tiren thikdhaali onaggen@iataddpyppecesssiggof the
control step; and wherein the content protection information conprises

copy gejferdid @rnarardgeneitiep;nhodmat irerordibebsiapy oZ0@ecori@ingAccordi ng to
a fifth aspect” of the present invention, there is provided a video signal
pr ocessinrg vdpear atigshal into an information recording medium

together with the thumbnail image generated by processing of

the generation step and the content protection information

generated by processing of the control step} and wherein the

content protection information comprises copy dgeneration

management information.

| According to a‘fourth aspect of the present

invention, there is provided a program allowing a computer

to execute: a generation step of generating a thumbnail

image corresponding to an input video signal; a control

step of generating content protection information

correspohding'to the thumbnail image generated by processing

‘of the generation step; a recording step of recording the

'video signal into an information recording medium together

with the thumbnail image generated by processing of the

generation step and the content protection information

generated by processing of the control step; and wherein the

content protection information comprises copy generation

" management information.




conprising: playback means for playing back a signal rgggsded Jdobsan

i nformati on recordi ng nedi um separation neans for separatlﬁg a video
signal, a thunbnail inmage corresponding to the video signal, and content
protection information correspondi to the thunbnail image fromthe
signal played back by the playback ‘means; and control nmeans for
controlling an output of the thunbnail inage based on the content
protection information separated by the separation nmeans. The content

protection %?E%ﬁbg%%fgpn%yff%gqﬁ%%ﬁ@%t %%aE%% ?9%%eﬁ%oﬁﬁ%%599099ntro

signal, and nmeans performcontr so that a copy

prOteCtgﬁg}éﬂfg]lr&éide%P%e%E%E%§§ﬂgﬁgﬁa%f%%%ggﬁn§i?B%Er%%%%rding to the

anal og ~copy protection contro he “cont ans may further

restrict I ac i of- th i Ly i ed on the content
pro;egffg%r?ﬁﬁéghag%%ﬂ&gﬁgbﬁggﬁi 8% §%%?§ﬁ?q%ﬁgﬁ t he I%%]?rbnail image is
copi e t:her. . i. I i I rohi: 2 L. 5@l means ma
restrié%ﬁkgﬁgggégyﬁﬁblb €#§?%ﬁ§iﬂﬁ%§%fal%%ggﬁgégg% %Egﬁﬁge%gﬁtent g
protect] [ r L o0 £,601 Ny dded 81 4 nail inmage. 6
Februarf%gﬁbgg? %%ﬁéga%I@%%{gﬁgegrg?gg??bggig%%?%%&ﬁoﬁﬁﬁgg includegcopy

oy SR ERERARIE Lol OIS B, i copieal: padnsctm restrict e
information corresponding to the thumbnail image from the
signal played back by the playback means; and control means
for controlling an oﬁt@ut of the thumbnail image based on
the content protection information separated by the
separation means.

.The content protection information may include an
analog copy protection control signal, and the control means
may perform control so that a copy protection signal is
superimposed on an output signal according to the analog
copy protection control signal.

The control means may further restrict a playback
'operation of.the thumbnail image based on the content
protection information of the video signal.

When the thumbnail image is copied into another
information recording medium, the control means may restrict
the copying of the thumbnail image based on the content

protection information recorded in and added to the

thumbnail image.




restrictions of the copy generation managenent i nfor matg fﬁbru?r&zhbé
t hunbnail inage are protected. The control nmeans may further restrict the

copying of the thunbnail inmage based on the content protection
information of the video signal. ‘Agcording to a sixth aspect of the present
invention, there is provided a video signal processing nethod conprising:
a playback step of playing back a signal recorded in an information
recordi ng nmediunm a separation step of separating a video signal, a

thunbnai | i nage coa@EheSpeRel A 4P e rithdeonshapal ncad eopyent protection
i nformation corresponding to the thunbnail image fromthe signal played

back byyee0e@sshndafigdiehtd! idaektsbap; adddiite @AHrcAl msbeP Wiy control Iing
an out put of the thu&%nall i mge based on the content protection

i nf or meddserigepanat ésbPing RIOEeRSitRdnBhal Deisaparal itpatst ep. According to
aseventh aspect of the present invention, there is provided a recording

medi umddgstiicehons CONPLhercogey@dablrat poAOh@adeandrac Ahdednas abl
conput er -readabl e program conprising: a playback step of playing back a
si gnal off eter dadmbiafl ingy mate proteededi ng nedi um a separation step of
separating a video signal, a thunbnail image 6 February 2006 - 12
correspondi rmyet eohbecVi demnsingnalfurahdrcoatenicpridiecidpgning nfor mati on
corresponding to the thunbnail inage fromthe signal played back by
pr ocesgsihrg thlimbhei pl Aydee basteep pnahtdeacontent protection

information of the videc signal.

According to a sixth aspect of the present invention,

there is provided a video signal processing method

comprising: a playback step of playing back a signal

recorded in an information recording medium; a separation

step of separating a video signal, a thumbnail image

corresponding to the video signal, and content protection

information corresponding to the thumbnail image from the

signal played back by processing of the playback step; and a

control step of controlling an output of the thumbnail image

based on the content protection information separated by

processing of the separation step.

According to a ‘seventh aspect of the present invention,

there is provided a recording medium in which a computer-

readable program is recorded, said computer-readable program

comprising: a playback step of playing back a signal

recorded in an information recording medium; a separation

step of separating a video signal, a thumbnail image




control step of controlling an output of the thunbnail 4 d on the
content protection information separated by processinéiﬁggﬁﬂggg@%aration
step. ‘According to an eighth aspect of the present invention, there is
provi ded a program allow ng a coaopyber to execute: a playback step of

pl ayi ng back a signal recorded in an information recording nedium a
separation step of separating a video signal, -a thunbnail inage
corresponding to the video signal, and content protection information

corres %QQEQ?oﬁ@iﬁéﬂ%é RYEORAKL . 5881 ARd e rtieanalrBt 8yethn back by
processing of the playback step; and a control step of controlling an

out put ;afrothet i byndnaidsdomraaghaseghon hibnLanti AL PERERCERON | nformation
separated by processing of the separation step. ACcording to a ninth

aspect s9fnhhep Pk ES@Madin ¥ /NbrBRess i AGr & IthdPAvEadKaBLEPf odirratd on _
recording mediumin which a video signal, a thunbnail inmage correspondi ng

to thecwhdegl stgpabs éﬂﬂiﬁ@&ﬂ&ﬁgtaﬂréﬁﬁﬁﬁﬂ(afit%EOtHﬁhb@@inﬁmﬁﬁﬁohding to
the thunbnail inmage are recorded. The content protection information nmay

i ncl ud@agenyon gemEr Gt HTRRAGEARDS | 1H £ iRl iom. sBpheRta@ryy 2006 - 13 The
content protection information may include an anal og copy protection

controbr@bgggimgﬁﬁg1ﬁhymh@@kbtﬁaﬁg§t@@ﬂ the content protection information
may be recorded in units of blocks having a
According to an eighth aspect of the present invention,
there is provided a program allowing a computer to execute:
a playback step of playing back a signal recorded in an
information recording medium; a separation step of
separating a video signal, a thumbnail image corresponding
to the video signal, and content protection information
corresponding to the thumbnalil image from the signal played
back by processing of the playback step; and a control step
of controlling an output of the thumbnail image based on the
content protection information separated by processing of
the separation step.
Accordiﬁg to a ninth aspect of the present invention,
there is provided an information recording medium in which a
‘'video signal, a thumbnail image corresponding to the video
signal, and content protection information corresponding to
the thumbnail image are recorded.

The content protection information may include copy

generation management information.




predeterm ned size. The thunbnail image and the content t
i nformation corresponding to the thunbnail imge may béspé@%%&égggby bei ng
formed into a block as a pair. The thunbnail imge may be recorded by being
conpressed according to the JPEG nef hod. A thunbnail image correspondi ng
to an obtained video signal may be generated, and content protection
information - corresponding to the generated thunbnail inage may be
generated. The content protection information may be added to the

thunbnai | i fRQe coaREnt herdUEBNA i nirBRAS L TBY RS thRNudkeaarded in an
i nformation recording medium A video signal, a thunbnail inmage

corresg&g@b&gcgﬁyt Bot ddideR TogRabl angngpntent protection information
added to the thunmbnail inmage may be eXtracted froma signal played back

from an i nf atERthaRbLRE PE S Y SRd ik c@ﬁgeﬁ@?ﬁ%e@ﬂiomf the thunbnai l
i mge may be restricted based on the extracted content protection

i'nf or MatifRRmafi ¥h 0RSy BINMcordchhifbpai ts i HBAA LN BSPOAFi A9 to the video
signal, and content protection information corresponding to the thunbnai

i mage madeeckfenedeskz&H February 2006 14 According to a tenth aspect of
the present invention, there is provided a video signal recording

apparatus goRPEhenbgaiR OdeifRcteld eper abheet® gieiteeitieant ent protection
information froman input video signal; an encoder operable

information corresponding to the thumbnail image may be

recorded by being formed into a block as a pair.

The thumbnail image may be recorded by being compressed
according to the JPEG method.

A thumbnail image corresponding to an obtained video
signal may be generated, and content protection information
corresponding to the generated thumbnail image may be
generated. The content protection information may be added
to the thumbnail image, and the thumbnail image may be then
recorded in an information recording medium.

A video signal, a thumbnail image corresponding to the

- video signal,'and content protection information added to
the thumbnail image may be extracted from a signal played
back from an information processing medium, and the output
of the thumbnail image may be restricted based on the
extracted content protection information.

A video signal, a thumbnail image corresponding to the
Video signal, and chtent protection information

corresponding to the thumbnail image may be recorded.




to generate a thunbnail image signal corresponding to t@ge,ﬁgﬂggoﬁignal; a
generator operable to generate copy control information OR the unbnai

i mge signal generated by the encoder based on the content protection
information detected by the detectjgr;- and a recorder operable to record
the video signal, the thunbnail image signal generated by the encoder,
and the copy control information generated by the generator into an

i nformation recordi ng nmedium The video signal recording apparatus nay

further inglugdeqaRgensTyptd i WiidecRPBEAPhE 1A LM YRlvehiR@ohhunbnai |
i mge signal. The récorder may record the thunbnail inmage signal encrypted

by the {8REEYREI BRoWMdd INtA dedl s ghal MBe ORI AP hagugedi um The
encryption unit nmay further encrypt the copy “control information, and the

recor deforfpRY si 860 8 ddve&oRy opeeabl 8l tb ndordmt icmrener ppbedchyord he
encryption unit into the information recording nedium According to an

el eventihrasRaet off FEdie M 6@t viA¥ENEi@Mal  NET @nicodRk0¥hEesh Be Vi deo si gnal
recording method conprising the steps of: detecting content protection

i nfor mdd @enbrateas tHpWnaildemaggpabna DererRisitdang Eebtuary 2006 - 15
t hunbnai | i mage signal corresponding to the video signal; generating copy

cont r olviidebosngha Dn Hfgdha dchunbpairbbldBge g&icgRale bapedconttde detected
content protection information; and recording the video signal, the
t hunmbnainformageosi ghathe thumbnail image signal generated by the
encoder based on the content protection information detected
by the detector; and a recorder operable to record the video
signal, the thumbnail image signal generate& by the encoder,
and the copy control information generated by the generator
into an information recording medium.
The video signal recording apparatus may further
include an encryption unit operable to encrypt the thumbnail
image signal. The recorder may record the thumbnail. image
signal encrypted by the encryption unit into the information
recording medium.
The encryption unit may further encrypt the copy
control information, and the recorder may record the copy
"control information encrypted by the encryption unit into
the information recording medium.
According to an eleventh aspect of the present
invention, there is provided a video signal recording method
comprising the steps of: detecting content protection

" information from an input video signal; generating a




and the copy control information into the information j di um
According to a twel fth aspect of the present invention,éggﬁggge%gggrovided
a recording nediumin which a conputer- readable programallow ng a
conputer to record a video signal 45 recorded, said conputer-readabl e
program conprising: a detection step of detecting content protection
information froman input video signal; a first generation step of
generating a thunbnail image signal corresponding to the video signal; a
second t&ﬁﬂrﬁfr%ti'lo'ﬂmégéps%negﬁrl:%ﬁ*és%%nd?kﬁghéoﬂé ofiddY @igRLion of the

t hunbnai | i mage sighal based on the confent protection i'nformation

det ect efb R Ri06eEsbPIcoRf rdhe dRiraakien §fephe atlidbd=8008/AkAE control step
of controllingthe recording of the video signal, the thunbnail i nmge

si gnal gepenatadelyoRl OSSNt hatbht shraenss add amfoshapioand the copy
control. T1nformation generated by processing of the second generation step

into amrddfreicerbiey thecerdids ipdilymehAcernmibig  dndehisiyaent h aspect of
the present invention, there is provided a programallowi ng a conputer to
recor d agnhd/itheo cdbgnabnt EOIPIT i@t iandehe6t t1od StepreftienFebruary 2006 - 16

detecting content protection information froman input video signal; a
- first genwratingnmstiepnof generating a thunbnail image signal corresponding
to the video signal; a second generation step of generating copy control
i nformati on mfcording to a twelfth aspect of the present invention,

there is provided a recording medium in which a computer-

readable program allowing a computer to record a video

signal is recorded, said computer-readable program

comprising: a detection step of detecting content protection

information from an input video signal; a first generation

step of generating a thumbnail image signal corresponding to

the video signal; a second generation step of generating

copy control information of the thumbnail image signal based

on the content protection information detected by processing

of the detection step; and a recording control step of

controlling the_recording of the video signal, the thumbnail
image signal generated by processing of the first generation
step, and the copy control information generated by
processing of the second generation step into an information
recording medium.

According to a thirteenth aspéct of the present
invention, there is provided a program allowing a computer

to record a video signal, comprising: a detection step of




the thunbnail image signal based on the content protectgi I 0f tion
detected by processing of the detection step; and a ré%@@JF?. %@gﬁ?rol step
of controlling the recording of the video signal, the thunbnail image
signal generated by processing of qthe first generation step, and the copy
control information generated by processing of the second generation step
into an information recording nmedium According to a fourteenth aspect of
the present invention, there is provided a video playback apparatus
conpri sy ng: I k. unit rabl q%q Vi 'gg@l, a
phunbné%ﬁgf%gag g%%?%Tt d%?égggﬁgi%gf%%n%%elbi eglagi%ﬁgﬁF g%d copy control
| Nt of MLl Of ot B L0 130088k, F OQLAL dOr WRELARLALER! di ng medi um
oper a | "signa

and an “out puf Uni e to add a copy contr to the thunbnai

| mage gﬁda%%?%igﬁ§fdcc?%ﬁr%%fb§3@ﬁ Een%%{)vi ordmbjaqn gl §¥E%QaCk by the

pl ayba 0 as he "t nai I image signal wth the copy
control__si C o [ r fAdk Eoh NGt ude an
encryptgiezlr?ggggg e$€e eéjgg%egle? Béteggéog@ﬁ?hg&ﬁu Br%if;érl}nﬁggg signal, which is

encrypted, tﬁﬂﬂblﬁgflt al;lgniaege 8k 953! th@layﬁ%n*aa?%o@afgéb@n pl ayback uni t
may be encrypted. 6 February 2006 - 17 The copy control information played

back bﬁnfﬁ%%maek@%ba&ﬁeéﬁg& Hyipreeeggfﬁcypéfdbh@%tte%%igﬂcgy@y on decoder
may further decode the encrypted copy control information. According to a
fifteently aspeebr@ind o ®3€Bkep of controlling the recording of
the video signal, the thumbnail image signal generated by
processing of the first generation step, and the copy
- control information generated by processing of the second
generation step into an information recording medium.
According to a fourteenth aspect of the present

invention, there is provided a video playback apparatus

comprising: a playback unit operable to play back a video

signal, a thumbnail image signal corresponding to the video

signal, and copy control information of the thumbnail s$ignal

from an information recording medium; and an output unit

operable to édd a copy control signal to the thumbnail image
signal based on the copy control information played back by
the playback unit s6 as to output the thumbnail image signal
with the copy control signal.

The video playback apparatus may further include an
encryption decoder operable to decode the thumbnail image
signal, which is eﬁcrypted, and the thumbnail imagersignal

played back by the playback unit may be encrypted.




invention, there is provided a video signal playback i sing the
steps of: playing back a video signal, a thunbnail igg%gggya gﬁﬁé
corresponding to the video signal, and copy control information of the

t hunbnai | signal froman informatipn xecording nedium and addi ng a copy
control signal to the thunbnail inage signal based on the played- back
copy control information so as to output the thunbnail imge signal with
the copy control signal. According to a sixteenth aspect of the present

i nvention, thHeredns BBHﬂigﬁdir?fdﬁ%ri@nnﬁlHEQ&Um&]Q phiah a _ _
conput er -r eadabl e program all owi ng a conputer to play back a video signa

I's recqdbackalifi € ONRYISE -drRadaRlke, PhAAT B2 &Wéﬂt%ioﬁgdeéoaéﬁybaCk control
step of controlling a ~ playback operation of a video signal, a thunbnai

i mge piOFRrteekr 8886l ik o B tehdespsi 8l ro1anchre@RUtEeAt r ol _
information of the thunbnail signal froman information recording nedium

and an out puicceating! +8t £pr Dft LOHH QlslelE oaNtReItPriscdfc | nformation
obt ai ned by adding a copy control signal to the thunbnail inage signa

based Gmvidhe ieapythepdtidlprdfidiimtl ondubi stynsl ganrkbakikeflethofe pl ayed
back by processing of the playback control step. 6 February 2006 - 18

Accor didignglra sangeveat eesph aspedtyehgt beckr£seitieo isiyeati,on, there is
provi ded a programallowi ng a conputer to play back a video signal

conpr i singbnaipl aybge ks ol dorrekepnaling ot rild iviglea pligpback operation of

a video signal
and copy control information of the thumbnail signal from an
information recording medium; and adding a copy control
signal to the thumbnail image signal based on the played-
back copy control information so as to output the thumbnail
image signal with the copy control signal.

According to a sixteenth aspect of the present

invention, there is provided a recording medium in which a
computer-readable program allowing a computer to play back a
video signal is recorded, said computer-readable program
comprising: a playback control step of controlling a
_plaYback operétion of a video signal, a thumbnail image
signal corresponding to the videc signal, and copy control
.information of the thumbnail signal from an information
recording medium; and an output control step of controlling
an output of information obtained by adding a copy control
signal to the thumbnail image signal based on the copy

control information which is controlled to be played back by

processing of the playback control step.




a thunbnail' inmage signal corresponding to the video 5|?pgﬁu @@ 6 COpY
control information of the thunbnail signal from an or ma |on recordi ng
medi.unm and an out put control step of <controlling an output of information
obtai ned by adding a copy contral ;g gnal to the thunbnail inage signal
based on the copy control information which is controlled to be played
back by processing of the playback control step. Content protection
information may be detected froman input video signal, a thunbnail image

si gnal _corr sponding .} 0, the; i deo.sf gual e e ggnerdabed. copy control

i nformation o al |nage ey be generate ased on the detected

ConteanRrgkgﬁhlOghéfgcgéfﬂﬁéylde ng SqrAdien dﬁﬁ% b, cbRigutdpnbnai | image

si gnal e’ copy cont n may e recorded into an

[ nf or ] g 2GepgEg! 1,; AR A VL8R SLON - 3 LWABRALLyL BDE Si gnal

correspondi gnal and copy control information of the
t hurbnajl, ﬁ'dg%ggoﬁ{:.g@filr{ﬁiya lﬂﬁa%%l’:ﬁdoﬁéfgt{&i)@@% v'l'&EBr gREheN, recordi ng

medi um and a copy cont Signal nmay be added to the t hunbnai | i mge

si gnal ab%%q,bﬁﬂéﬁ_hﬁﬂﬁ@Yﬁ%n@lF%@r&l@Eﬁog@% -t &e RAGkoCORYngONt 1Ol

i nformation then, the thunbnail inmage signal with the copy contro

si gnal JiRy BeyOobRUE 61 Bird ®irnideS ekl BEI Re Oéhﬁﬂ%d%la%@galﬁﬁgomlaml | ustrates
the structurée of an application formt.
information recording medium; and an output contrcl step of
controlling an output of information obtained by adding a
copy control signal to the thumbnail image signal based on
the copy control information which is controlled to be
played back by processing of the playback control step.

.Content protection information may be detected from an
input video signal, a thumbnail image signal corresponding
to the video signal may be generated, copy control
information of thé thumbnail image may be generated based on
the detected content protection information, and the video
signal, the thumbnail image signal, and the copy control
information ﬁay be recorded into an information recording
medium.

A video signal, a thumbnail image signal corresponding
to the video signal, and copy control information of the
thumbnail image signal may be played back from an
information.recording medium, and a copy control signal may

be added to the thumbnail image signal based on the played




Fig. 2 illustrates marks on PlayList and marks on Qi p. ' hil ustrates
a nenu thunbnail and a mark thunbnail. Fig. 4 iIIustré%Qghng%Bg%nai
representing the content of a disk. Fig. 5 illustrates marks added to
PlayList. Fig. 6 illustrates a filegin which thunbnail files are stored.
Fig. 7 illustrates marks added to Clip. Fig. 8 illustrates the directory
structure added to a disk. Fig. 9 illustrates the structure of a DVR MPER
transport stream Fig. 10 illustrates the syntax of U Appl nf poDVR 6

Febr uamc@@@ﬁ%%&&oﬂJiﬂﬂdrﬂ@tt&ah,esaﬁ@etﬁé&ﬂt PheOfnBnBybi St MMdde Fig. 12
illustrates the syntax of dipMark. Fig. 13 illustrates the syntax of a

thumbnaiilynah nf; QERBEROddy @onrbilUsiddal Ihdipideaalpg e syntax of a ,
thunmbnai " image file. Fi'g. 15 illustrates 'a nethod for storing thunbnai
imge data in to block(). Fig. 16 illustrates the syntax of to bl ock. 10
Fig. 17 illustrates the syntax of CP_Info_thunbnail (). Fig. 18 illustrates

CCl thwHrd Ipescription of the Drawings

Fig. 1 illustrates the structure of an application
format._

Fig. 2 illustrates marks on PlayList and marks on Clip.

Fig. 3 illustrates a menu thumbnail and a mark
thumbnail.

Fig. 4 illustrates a thumbnail representing the content
of a disk.

. Fig. 5 illustrates marks added to PlayList.

Fig. 6 illustrates a file in which thumbnail files are
stored.

Fig. 7 illustrates marks added to Clip.

Fig. 8 illustrates the directory structure added to a
disk.

Fig. 9 illustrates the structure of a DVR MPEG2
transport stream.

Fig. 10 illustrates the syntax of UIAppInfpoDVR.




Fig. 19 illustrates APS thunbnail. Fig. 20 illustrates étﬁ&d%ﬁ%ﬁpe 15

Avstream nfo. Fig. 21 illustrates the syntax of another

information file. Fig. 22 is a block diagramillustrating the
configuration of arecording apparatus. Fig. 23 illustrates copy control -
processing. Fig. 24 illustrates: another copy control processing. 20 Fig.
25 is a flowhart illustrating processing for creating a thunbnail of an

image at a mark point of an AV streamh? Fig. 26 is a block di agram
illustrating another exanple of the configuration of the recording
apparatus. 25 Fig. 27 is a flowhart illustrating processing for 6 February

2006 -- 2 0 EifgatingiBlddurdosd | ced Spntdmosr desianalqeh Ry, the user.  Fig.
28 is a block diagramillustrating an exanple of the configuration of a

pl ayback appaFagusl2 Fillu2frased thoWshatdx idd ustiddng processing for .5
playing back a thunbnail of a typical image or a characteristic-point
i mage of an ARist rEhnmlIgrrafes stiee Hyacdasdi@grambdrbasiinat i ng t he
configuration when a database file is copied froma playback apparatus to
a recordingospphienuila0 Fig. 31 is a flowchart illustrating processing
perforned by a copy source of a thunbnail file.
5 Flg 14 illustrates the syntax of a thumbnail image
file.
- Fig. 15 illustrates .a method fbr storing thumbnail
image data in tn_block().
Fig. 16 illustrates the syntax of tn_block.
10 Fig. 17 illustrates the syntax of CP_Info_thumbnail ().
Fig. 18 illustrates CCI_ thumbnail. |
Fig. 19 illustrateé APS_thumbnail.
Fig. 20 illustrates flag _need AVstreamInfo.
Fig. 21 illustrateé‘the syntax of anéther thumbnail
15 information file.
Fig. 22 is a block diaéram illustrating thé
~configuration of a recording apparatus.
Fig.'23 illustrates copy confrol processing.
-Fig. 24 illustrates:another copy control processing.
.26  _ Fig. 25 is a flowchart illustrating processing.for
, créating a thumbnaii of.an image at a mark point of an AV
stream.
Fig. 26 is a block diagram illustrating another example

of the configuration of the recording apparatus.

25 . Fig. 27 is a flowchart'illustrqting’processihg for -




Best Mbde for Carrying Qut the Invention Fig. 1 iIIustr@#gﬁugaibgglified
structure of an E5 application format on an information recording nedi um
used in an information recording/playback systemto which the. present
invention is applied. This format includes two |ayers, such as Pl aylLi st
(play list) and Cip (clip), for mnaging AV (Audio Visual) streans.

Vol une I nformation 10 manages all the itens of Clip and PlayList in the
disk. A pair of one AV stream and addigi-onal information thereof is

consi dered as one object, and is referred to as "COip An AV streamfile is
referred to as a "Clip AV streamfile", and the additional information

t hereof | N r "Clip ILnformation file". 6 February 2006 -
21 One G%%S AV %e§§g$%ﬁ8§§t%FegndgpgggrFﬁﬁbgﬁaFﬂdabYsF?ﬁc?ﬁ?E'i% whi ch an
MPER2 transpogt St i Ljpegs MR, Digital Video Recorder)
applicationpfg?%ﬁt?gggaéig?ﬁéépa&dggggwiii;iéﬁﬁéﬁﬁp%i%ﬁnﬁﬁﬂ%ﬁ 9% reated as
5 a byl euir BAcsbiGoRbhAsE 2t AEa6RNLENL 0L 2l ip AV stream file is

expanded on a tiné domain, an ayLl désignates the access point in

the Clip mail NFYg 39\ 2 td MPLoWRIRLI: AR ¢ ig'nga oHeslagipates the access

point in the ipwth atime stanp, the [ ormat1 o e serves to
10 fisnd phboingt baokod thenssll essrid tHei 1 Piystdeagnfile at which the

decodi ng of the stream should be started. The Pl ayLi st has been introduced
for allomhagatberHSEic—point image of an AV stream.
Fig. 30 is a block diagram illustrating the
configuration when a database file is copied from a playback
apparatus to a recording apparatus. |

10 Fig. 31 is a flowchart illustrating processing

performed by a copy source of a thumbnail file.

Best Mode for Carrying Out the.Invention
Fig. 1 illustrates a simplified-strﬁcture of an
_[5 apﬁlicafion fo;mat on an informatipn recording medium used
in an information recording/playback system to which . the
present invgntion is applied. This format includes two
layers, such as PlayList.(pléy list) and Clip (clip), for
- managing AV (hudio_visuali streams. Voluﬁe Information
0 manages'all the items of Clip and PlayList in the disk.
| A pair of one AV stream aﬁd additional information
thereof'is-considered as one cobject, and is referred to as
fClip"; An AV stream file is referred to as a."Clip AV
Stream‘file"; and the adqitiOnal informationrthereof is

5 referred to‘as'a'“Clip-Information file",




to select a desired playback zone froma dip and to easj hheit. One

Pl ayLi st consists of a set of playback zones .15 in th3§%%%%?$gggﬁplayback

zone in a Cipisreferred to as "Playlten', and is represented by a pair

of IN point. and QUT point on the. time domain. Accordingly, the PlayLi st

consists of a set of Playltens. There are two types of PlayLists: one type

is Real 20 PlayList, and the other type is Virtual PlayList. The Real

Pl ayLi st is considered to share the streamof the' Cip to which the Real

Pl ayLi st refers. That is, the Real PlayList accounts for the data capacity

in the disk corresponding to the streamof the Cip to which the Real 25

Pl ayLi st ref ébre Gam 2dh sA\redm efain ¢ sstaosy ditkasamraeyed irekr uary 2006 -

22 dip, the Real PlayList for referring to the range of the overall dip

t hat canSb&Eufrayedibaekicl amtMPRE? catdysporeasereanhitn gafinaf Hyhe

pl ayback_range of the Real PlayList is erased, the data of the

' correspoHHBngDég%EQ&nYﬁd%Pt$@ﬁ%§¢?¢kcﬁNWﬂi¢atiuﬁF¥nﬁm§tayList refers is

. also erased. _The Virtual PlayList is not considered to share the data of
the Oip. EvEFIEaie vier 9413 Midy iusted drclrasgeduter dsaseeateteadl i p does
not f.fhan% .. In the follow ng description, the Real PlayList and the 10

Vi rt dal f%\ﬁ_‘? ST si Pt VI T led Bt SontRnt mbA iGiD AVisgream

i | -ust K he PlayList and mark the Qip. Mark d f
ot it e M PnghddtE o7 il WIS I s Ko are voed Tor

-designates the access point in the Clip mainly with a time
stamp. When the PlaylList designates the access point in.the
Clip with a time stamp, the Clip Information file serves to

10 find information of the gddress in the Clip AV stream file
at which the decbding of the stream shéuld'be started.

The PlayLisf has been introduced for allowing the user
to select a desired playback zone from a Clip and to easily
edit it. One PlayList cqnsists of a set of playback zones

15 in the Clip. One playback zone in a Clip is réferred to as
."PlayIﬁem", aﬁd is represénted by a pair of Iﬁ point. and QUT
point on the time domain{ Accordingly, the PlaylList
consists of a set of Platheﬁs.

- There are two types of PlayLists:.one type is Real
.20 PlayList, and the other type is Vi;tuai PiayList.

The Real PlaylList is.gonsidered‘to share the stream of
 thefClip to which the Real PlayList refers. That is, the
 Réél PlayList accounts for the data capacity in the disk |
| corréqunding_to the stream of the Clip to wﬁich-the Real

- 25 PlayList refers. When an AV stream is recorded as a new




characteristic time in the dip or thé PlayList. (1) T ed to the
Clip designate 15 characteristic scenes originating frgﬁrgﬁggigﬁggnt of the

AV stream These marks consist of, for exanple, scene change points
(scene start points). The PlayList can be played back by checking the
marks of the Clip to which the PlayList refers. ?0 (2) ‘The marks added to
the PlayList are mainly set by the user. These marks consist of, for
exanpl e, bookmarks 'designated by theyspiser with desired points or resune
mar ks indicating the previous playback end points. (3) Marks can be set in
the Clip or the PlayList by - :5 adding a tinme stanp indicating the marki-ng

hecor r SBHGI T e FAETS tof Fhe Herke Gr ot Che Fapgel pe(the oo 0
otream LUREMINGTE SRk ERm BRnIeY Ho PagaddedUEOTRBEC OO INE (i k)
Fo o Giaatsl | Mk plos 08 Bl BobkBeck B2ng5: ok thRageatndi cat i ng ( he
content ETahsShuTORgELLa WhiENaksa BN USCH Lb 8, BRIy SersEn for 10

al lowing thé user to select a desired i nagé

ot hers t %/F;?_ei ©13p kBRURiEAPLASCALLIOpR.9£E0¢ r4BSLgNALeth by & fmrk (mark
' The Virtual PlayList is not considered to share the
data of the Clip. Even if the Virtual PlayList is chanéed
ror erased, the Clip does not change. 7
In the following description, the Real PlayList and the
10 Virtuwal PlaylList are simply referred to as the "PlayList".
Fig. 2 illustrates marks on the PlayList and marks on
the Clip. Marks are used for designating highlights or
characteristic time in the Clip or the Playlist.
(1) The marks added to the Clip designate
_15 characteristic scenes originating from the content of the AV
stream. These marks consist of, for example; sCéne change
points (scene start points). The PlafList can be playved
back by checking the marks of the Clip to which the PlayList
: refers. |
20 ' (2) The marks added to the PlayList are mainly set by
the user. These marks consist of, for example, bookmarks
'designated by the user with desired points or resume marks
V,E indicating the previous playback end points.
(3) Marké cén.be set in the Clip or the‘PlayList by

5 adding a time stamp indicating the marking time to a mark -




. Typi cal images can be provided for the Volunme and the g % ?qbo gThe’
typical imge of the Volune is used for 15 initially dlsp ayl a stil
i mge indicating the content of the disk, which serves as an |nfornation
recording medium when the disk is inserted into a player (see Menu
Thunbnail in Fig. 4). The typical inmage of the PlayList is used as a
still image indicating the content of e PlayList on a nmenu 20. screen for
sel ecting the PlayList (see Menu Thun iT in Fig. 5). The sinplest
i npl enentation for the typical imge of the PlayList is to use the first
i mage of the PlayList as the thunbnail. However, the first inmage at the

pl ayback ltiiste 0 Magksotcame bes simliclted: bg ephibrahgi thgecborespehadagng 25
the-content. This is the reason for allowi ng the user to 6 February 2006 -
24 sel ediimg @dsimpsd oifndge a@rikise frbenbhai haok LhetPl aykestdindhe,
above-described two types of thunbnails are referred to as "nenu

.t hunbnaitihé' seftiting genkheedeliiinghef menkst Hoabnadt schengeathatAhi gh
speeds from.a disk since 5 they are frequency displayed. To neet this
reqU|ren§ﬁFea§II .the menu thunbnails are efficiently stored in a single
filte . (see Nb u Thunppail file in Fig. 6). The nmenu thunbnails are not

restricted to ‘F‘E‘?‘Eﬁje%s e‘?d""i’ RERH e ENde meides durtde Vielume vol une,

and mayb 10 personaj computer (PC) or a dlgltal stil
canera__(el.(‘)gtfnﬁ? 5@‘*8131 : BBriRpCHPp afRPEne ™ M9 HYPSy ofdding a

plura|'t¥h8$bnalls as shown in Fig. 3. One type is a thumbnail
serving as a typical image indicating the content (menp
thumbnail), which is mainly used in a menu screen for
10 allowing the user to select a desired image by operating the
cursor. The other type is an image representing a scene
designated by a mark (mark thumbnail).
Typical images can be providgd for the Volume and the
Playtist. The tyﬁical image of the Volume is used for
15 initially displaying a still image 1nd1cat1ng the content of
the dlSk which serves as an information recording medium,
- when the disk_is inserted into a player (see Menu Thumbnail
in Fig. 4). The typical image of the PlayList is used as a
"still image indicating the content of the PlaylList on a menu
20 screen fqr éelecting the PlayList {(see Menu Thumbnail in Fig.
5). The simplest implemeﬁtation for the typical image of
‘the PlagList islﬁo use_the first image of the PlayList as
the thumbnail. However, the first image at the playback
'~timé 0 is not negeSsarily the optimal image for indicating

_25 the.content. This is the reason for allowing the user to




marks to certain positions, the content of the mark pqgsgLy t be
easily viewed fromthe images at the mark 15 points. TﬂZF%?§?§F@§§
indi-cating the mark points are referred to as Mark Thunbnails (see Mark
Thunbnails in Figs. 5 and 7). In this case,;. although the source of the

t hunbnai |l s can be i nages extracted froman externhal source, extracted

i mges of mark points are mainly used. Unlike the ?0 nenu thunbnails, a
short access tine is not demanded for 24ve- mark thunbnails since they are
used in sub nmenus indicating details of the PlayList. Accordingly, there
is no problem even if it takes tinme for the player to open the file and to

read par f.Lhe fil et i t thunbpai L . is.required. .5 _
For-dgcrgﬁgfﬁg:t geﬁgﬁgérgéFgﬁrﬁgsgﬁﬁ Fﬁgmggﬁbﬁe?fa ﬂet%ga%L#%Bruary 2006 -
25 mark thu i e I t i i e fil mar k

t hunbnai | s) ggﬂt@h‘l%?"t_ SaBECLEOER Yud S8, B ARG 1 L TRIK L e

Pl ayLi st ygaR skpr b S| n th i I (
Thurbnai | fi lrg-% ke 39 e??ﬁ%h‘éﬂg*“%fl%??sf hggbggs‘#%‘&%%aﬁ%nﬁﬁﬁﬁ%an and a

pluralitjeal WBGKbnbhYEDBAI L8aa! 8t CRIGH aShecddiCr Qrh P d9ESK NOinLiave a nmenu

t hunbnail since the user does not haye to directly se!ect_ the dip
(usuas | ytheheauserrdgseaont @sspeyédi p ¥ andde il fVhd@ldrerddhd a1

directories required on a DVR disk are as follows: a root directly
i ncl udi ngha HEWR' tHumietdlys and PR cibder) Wtdsed na wWidithd e RLUAYL I ST
directory, a "CLIPINF . -

: (see Menu Thumbnail file' in Fig. 6). The menu thumbnails
are not restricted to pictures extracted from the moving
pictures in the volume, and may be imageé read from a

10 personal computer (PC) or a digital still camera (DSC) (Figs.
4 and 5). |
| ﬁFor the Clip and the PlayLiét, by adding‘a plurality of
marks to certain positions, the content of the mark '
positions musf be easily viewed from'the.images at the mark

15_ points. The pictures indicating the mark points are
referred to as Mark Thumbnails (see Mark Thumbnails in Figs.
S and 7). 1In this case, although the source of the
thumbnails can be images extracted from an external source,
extracted images of mark points are mainly used. Unlike the

20 menu thumbnails, a short access time is not demanded for the
mark thumbnails since they are used in sub menus indicéting
details of the Playiist. Accordingly, there is no problem
even if it takes time for the player to open the file and to

xread part of the file every time the thumbnail is.required.

'3 For.decreasing the number of files in the volume,; all the




directly, a "STREAM' directory, and a "DATA" directory. e of the
directory structure on the DVR disk is shown 15 in Fié?ﬁ%yu@ﬁ%ﬁgaot
directly includes one directory. "DVR' -- all the files and the directories
defined by the DVR application format nust be stored under this

directory. 20 The "DVR' directory stores the following files. "info.dvr"

-- this file stores overall informatiqgn of .the application |ayers created
under the DVR directory. There nust. e only one info.dvr under the DVR
directory. The file nane is fixed as info.dvr. 25 "nenu.tidx" and
"menu.tdat -- these two files store 6 February 2006 - 26 information
concer ni mgrkh&hmehuathanbrai préfegelsly Theorddenn. &i sikngis 8ild hidmai |
information file" storing header information of a nenu thunbnail imge,
and the thumbnagds! spsthatt hvebnal iné nalgembhi bl sStdriig memge data of a
menu 5 thunmbnail image. "mark.tidx" and "mark.tdat" -- these two files
store i PBPRA&LbnoEohker Al Ayl el keamupdnatdredapesa Sheyld msda tidx” is a
"thunbnail information file" storing header information of a mark

t humbnai FhPRBRRLL afdl € héseqmfark dBhumbail &ile humbiiag | GnmgelHd | e” storing
i mag datﬁgof_a mark thunbnail image. The "DVR' directory includes three

direct orfédyList has a single menu thumbnail and a plurality of mark
| thumbnéils. In contrast, the Clip does not have a menu
thumbnail since the user does not have to directly select
the Clip (usually, the user designates the Clip via the |
PlayList) .

10 The directories required on a DVR disk are as follows:
a ioot directly including a "DVR" directly; and DVR
directories including a "PLAYLIST" directory, a "CLIPINF"
directly, a “STREAM" directory, and a "DATA" directory. An
example of the directory structure on the DVR disk is shown

15 in Fig. 8.

| The root directly.includes one directory.

“DVR" — all the files and the directories defined by

the DVR application format must be stored under.this

directory.
20 ~ The "DVR" directory stores the following files.
"info.dvr" -- this file stores overall information of

the application layers created under the DVR directory.
There must -be only one info.dvr under the DVR directory.
The file name is fixed as info.dvr.

25 . "menu.tidx" and "menu.tdat" —-- these two files store




"PLAYLI ST" -- Database files of the Real PlayList and éfﬁwﬂ% Pl ayLi st
(Fig. 1) must be located under this 15 directory. "CLI e

dat abase of the Cip (Fig. 1) nust be | ocat ed under this dlrectory.
"STREAM' -- The. "AV stream-file" (Fig. 1) nmust be .located under this
directory. !0 The "PLAYLIST" directory stores two types of PlayList files,
which are a Real PlayList file and.a Virtual PlayList file. "xxxxx.rpls"
-- This file stores informati on concer2¢ rng one Real PlayList. One file is
created for each Real 5 PlayList. The filename is "xxxxx.rpls", where
"XXxxx" 6 February 2006 - 27 i ndi cates five nunbers fromO to 9. The file

extensio " -z is.file stores nfornatlon
concernlgggggﬁgt ?Ft&g %5I ¥¥§g¥hgchén?iFglﬁgﬁggga%eag?or é%é% Virtual 5

Pl ayLi st oy Bl . Ehhﬁun§$ea'StF¥M¥M¥¥P|§nfo¥ﬂ§£§oél¥¥¥¥y"ﬁkgﬁaﬁéié%ﬁ#ﬁﬁar'

nunmbers fromO to 9 e extension mnust

di rector yngbemgsiBACOE hemealr @ﬁ@ﬂﬁﬁwg ihQ saCQnéVtﬁé r &AM 14 et w10
"zzzzz.clpi" -- This fileis a Cip Inf ornaglon corresponding to one

AV streansf bl ethlhbRadY iﬁ‘égarrfilée Qforﬁa@dﬂﬁa&l @aea/ streaedd | e). The
file name is "zzzzz.clpi"
_ 5 thumbnail image.

"mark.tidx" and "mark.tdat" -- these two files store
information concerning mark thumbnail iméges. The
fmark.tidx“ is a "thumbnail information-file" storing header
information of a mark thumbnail image, and the "mark.tdat"

10 is a "thumbnail image file" storing image data of a mark
thumbnail image.

The "DVR" diréctory includes three direétories;

"PLAYLIST" —- Database files of the Real PlayList and
the Virtual PlayList (Fig. 1) must be loéatéd under this

l5 directory.

"CLIPINF" —- The database of the Clip (Fig. 1) must be
located under this directory. -

"STREAM" -—— The "AV streaﬁ-file" (Fig. 1) muét be

located under this directory.

10 - The "PLAYLIST" directory stores tﬁo'tYpes.of Playlist
files, which are a Real PlayList file and a Virtual PlayList.
file.

“xxxxx.rplé“-f— This file stores informaﬁion concerning

“dpe Real PlayList. One file is created for éach Real

5 . PlaylList. ' The file name is "xxxxx.rpls", where "xxxxx"




where "zzzzz" indicates five nunbers fromO0O to 9. The Q##QJ 5%2@8@'0” nust
be "clpi". 1.5 The "STREAM' directory stores AV stream es. Z2zzzz.nts"
- This file. is an AV streamfile handled by the DVR system This is a
Clip AV streamfile or a Bridge-Cip AV streamfile. The filenane is
"zzzzz.nRts" where "zzzzz" indicates five nunbers fromO to 9. The file
20 extension nust be "nRts". A single AV streamfile and t he correspondlng
Clip information file nust use the sah® five nunbers "zzzzz" The
structure of the AV streamfile is discussed bel ow. Th-e --AV -streamfile
must possess the structure of the DVR 25 MPER transport.stream shown in

Fig. 9. . iHuadaWRsMPEGR hasbérEebiuary 2006 .28 rhpe rfobl ewtaas&‘sat Hp8E. (1)
The DVR MPER2 transport stream consists of an integer nunb of I'gned

units. (e Thelsi"ze of the Aligned unit is 6144 bytes (2048 x 3 bytes.).
(3) The Aligned unit is started by the first byte of the source packet.

(4) The sour ctypreketphas 192Thys e5ilENetooes Con PREHELE 1ot S &dsn Dig
TP_extra header and a transport packet. 10 TP_extra header has 4 bytes and
a transpore PickvelhBiagB8stbytese fsleons Akegoed foitegonsvstousf 32

source packets.

5 PlayLlst ‘The file name is "yyyyy.vpls", where "yyyyy"
indicate five numbers from 0 to 9. The file extension must
be'"vpls".

The "CLIPINF" directory stores one file corresponding
to each AV stream file.

- 10 “"zzzzz.clpi'" -- This file is a Clip Information File
Corresponding to one AV stream file (Clip‘AV stream file or
Bridge-Clip AV stream file). The file name is “zzzzz,clpi"
where “zzzzz" indicates five numbers from 0 to 9. The file

,exténsion must be “"clpi".
15 . The "STREAM" directory stores AV stream files.
"zzzzz.mZﬁs" —— This file is an AV stream file handled
byrthe DVR system. This is a Clip AV stream file or a
Bridge-Clip AV stream file. The file name is "zzzzz.m2ts"
_ﬁhere "zzzzz" indicates five numbers from 0 to 9. The file

20. éktensibn nust be "m2ts".

.A single AV stream file and the correspondiné Clip
;nfoﬁmation file must use the same five numbers “zzzzz".

The structure of the AV stream file is discussed below.
The AV stream file must possess the structuré of the DVR

25 MPEG2 transﬁp:t.stream shown in Fig. 9. The DVR MPEG2 has




(6) The final Aligned unit of the DVR MPEQ transport consi sts
of 32 source packets. L5 (7) If the final Aligned unit ?EEﬁg?hé%ﬁgletely '
filled .with transport packets of an input transport stream source
packets having null packets (transport packets having PID OxlFFF) nust
fill the remaining.byte area. The TP_extra header contains copy,
restriction ?0 information of the payload of the transport packet. and an
arrival tinme stanp indicating the tinm®8t~ which the transport packet
arrives at the decoder... The database format for managi ng pl ayback
information -of the AV streamfile is described below :5 Fig. . 10.

i Tustratigs tég 19%A6LEX £_5 tW-ARP! nf poDVR, which 6 February 2006 29 is part
of the data to be stored in info.dvr. The ref _to nenu thunbnail -index

i ndi cates the (i pf epEBbiRMNMPEGS h&aﬁw%&#r%ﬁm%ﬁseﬂﬁ%?id}g t he Vol une.

If the ref-to-nmenu-thunbnail-index Tie ndi cates a value other 5 than

OXFFFF,  antegebnaumberoee h$igddaduhiotihe Volume, and is stored in the
menu.tdat file- The inmage is referred to by using the value of thunbnai

index. in the penurhédxiféler ik sousHrd ivhdetal lqibal oy dd haafsexence to
Fig. 13). If the ref-to-nenu-thunbnail-index field indicates O<FFFF, a 10
t huntthai B bpage)is not added to the Volune. Fig. 11 illustrates the syntax
of the PlayListMark, which is part of the data to be stored in the '
Pl ayLi st file(3) The Aligned unit is started by the first byte of
the source packet.
{4) The source packet has 192 bytes. One source packet
consists of TP_extra header and a transport packet.
10 -TP_extra_header has 4 bytes, and a transport packet has 188
bytes.
(5) One Aligned unit consists of 32 source packets.
" (6) The final Aligned unit of the DVR MPEGZ2 transport
stream also consists of 32 source packeté.
L5 (7fﬂIf the final Aligned unit is not completely filled
-with transport packets of .an input transport stream, source
.-packets having ﬁull packgts (transport packets having PID =
0xiFFF) must fili the remaining byte érea;
The TP_extra_header contaiﬁs copy restriction
?0. information of the payload of the transport packet and an
arrival time stamp indicating the time at which thé
transport packét arrives at the decoder. ..
The database format for managing playback information
of the AV stream file is_deséribed Below;' |

5 .+ Fig. 10 illustrates the syntax of UIAppInfpoDVR, which




The Pl ayLi st Mark stores the information of marks to be @Q%ﬁ B0k he

Pl ayLi st. The typical imge of the PlayList is also ored 1n the

Pl ayLi st Mar k. The nunber _of Pl ayLi st nmarks i ndi cates the entry nunber of
marks stored in the PlayListMark. The mark-type designates the type of
mark. The ref to Playltemid indicates the value of 20 Playltenmd
designating the Playltem added with a mark. The mark-tine-stanp stores a
time stanmp indicating the point at W%h the. mark is designated. The ref

to menu thunbnail index indicates the information of the thunbnail imge,

which is a typical image 25 of the PlayList.. If the

ref - t o- nesU phittnbFaichel Adex fbebd QtEQEHUQBYl%QQder3O rhadi cates a val ue
ot her than OxFFFF, there is a thunmbnail .inage representing a typical

i mage ofr@ﬁgﬁBLayhu§thuabdaﬁmg;nabﬂﬂbﬂahbatgﬁgﬁhbs1ﬁk9£ﬁ9ti@ht@@ fRpu. t dat
file. The image is referred to by using the value of the thunbnail index

in the mboubtiedX imkge(depeussrdihg HrRéavvblbmabow wrthh&eference to Fig.
13). If the ref-to-nmenu-thunbnail-index field is OFFFF, there is no
t humbnai kefngemenpr ebembhaglaitgpk chieldngrdotatbe £laylistotie ref to
" mar k-t hunbnail -i ndex indicates the 10 information of the thunbnail inmage to
be adtedthanaO®EFRE. afthhmbrail timage kis haddedi toi tidexvdliwlel iamti cates a
val ue other than OxFFFF, a thunbnail image is added to the mark,
. - is stored in the menu.tdat flle The image is referred to
by using the value of thumbnail_index in the menu.tidx file
{(discussed in detail below with reference to Fig. 13) . ff
.the'ref_to_menu_thumbnail_indek field indicates OxFFFF, a
lb thumbnail image is not added to the Volume.
Fig. 11 illustrates the syntax of the PlayListMark,
| which is part of the data to be stored in the PlayList file.
The PlayListMark stores the information of marks to be added
to the PlayList. The tjpical image of tﬁe PlayList is also
15 stored in the PlayListMark.
v The number_of_PiayList_marks indica£es the entry number
6f-marks stored in the PlayListMark.
The mark_type desigﬁates the type of mark.
The ref to_PlayTtem id indicates the value of
'20 -PlayItemuid designating the PlayItem.added with a mark.
| The mark_time_stamp stores a-time staﬁp indicating the
point at which the mark is deéignated-'
The ref_to_mepu_ﬁhumbnail_indek indicates the
~information of the‘thumbnail-image, which isra typical image

25  of the PlayList. If the ref_to_menu_thumbnail_index field




and is stored in the mark.tdat file. The image is referéggbrggqg% gUsing the
e

“value of the thunbnail index in the L5 mark.tidx file (dlscus I'n detail
below with reference to Fig. 13). If the ref to mark thunbnail index field
i ndi cates OxFFFF,. a thunbnail inmage is not added to the mark. Fig.
12.illiustrates the syntax of the CIipNhrk, which 1is part of the data to

be stored in the dip Information '0 file. The dipMark stores the
information of a mark to be added to3sighe Clip. The nunber of Cip nmarks

i ndi cates the entry nunber of mar ks stored in the CipMark. The mark-type

i ndi cates the type of mark. =5 The ref _to_STC id is information designating

{he 1 e sGaleluary G000, oFher SRUR) plebhe, oy w Pt
o SR B RELEE 3 PR AD
T e 0 3 AP S, aef?d EPe“’&%%aﬁga”
nurone L) cuse 5ol Lo 08, 8¢ o 00 48 A ittt
in the merk. hepl. tide £{rh Seessadshed oM Md{h I PIRIIRAC Gt Riderbike | T the
| to Fig. 13). If the ref to_menu_thumbnail index field is
OxXFFFF, there is no thumbnail image representing a typical'
image of the PlayList.
The ref to mark thumbnail_ index indicates the
10 information of the thumbnail image to be added to a mark.
If the ref to mark thumbnail index field indicates a value
other than OxFFFF, a thumbnail image is added to the mark,
and is stored in the mark.tdat file. The image is referred
to by using the value of the thumbnail index in the
L5 'mark.tidx'file (discussed in detail below with reference to
Fig. 13). If the ref to_mark thumbnail index field
indicates 0xFFFF, a thumbnail image is not added to the mark.
"Fig. l2_illUstrates the syntax of the ClipMark, which
is part of the data to be stored in the Clip Information
.!0 file. The ClipMark stores the information of a mark to be
‘added to the Clip.
Théjnumber_pf_plipmmarks indicatesrthe entry number of
marks stored in the ClipMark.
“The mark type indicates the type of mark.

5 . The ref to_STC_id is information designating the time




ref-to-mark-thunbnail-index field indicates Ox<FFFF, a Ik MEgE 1S
not added to the mark. 15 The content of a file stori ngé%]%gﬁ%}g]zg?%ti on of
~thunbnails is described bel ow The "nenu.tidx" and "nmenu.tdat" (Fig. 8)
store information of a nmenu thunbnail, i.e., one picture representing the
Vol une, and information of one picture 20 representing each Pl aylLi st,
respectively. The header information _qf all the nmenu thunbnails is nmanaged
by a single nmenu.tidx. The pict ure“daﬁa."of all the nenu thunbnails is

col l ected. and managed by a single.nenu.tdat. The "mark.tidx" and "mark.tdat
(Fig. 8) store 25 information concerning pictures designated by mark 6
Febr uar y d20@8n- o032 thehapbhen| sine. basenafkthei i sp ewhkader i nformation
of all the mark thunbnails added to all the itens of ip and PlayList in
t he Vol uM@rks tdmel stemd aadrhanaded by a single mark.tddx: The picture
data of "all the mark thunmbnails is 5 collected and managed by a single

mar k.t dat . ThERPiBITK g £ omr Mgmrrddnts $hef oistamyl erhiddt @  encoded
by JPEG The synt.ax and semantics of these four files are as follows. 10
The "men®3Ffdx® dRBIIRBFRd t }RIxTheaGhik AV ssimeeay dnaxis it weture. Fig. 13

il usoirat es thg si/nt ax, structure of the "nenu.tidx" and "nmark.tidx".
_ presentation time stamp as a base.

The ref_to_mérk_thumbnailuindex indicates information
of a thumbnail image fo be added to a mark. If the
ref_ to mark_thumbnail_index filed is a value other than
-OxFFFF, a thumbnail image is added to the mark, and is
10 stored in the mark.tdat file. The image is referred to by
using the value of the thumbnail_index in the mérk.tidx file
(discussed below with reference to Fig. 13}. If the
ref_to;mark_thumbnail_index field indicates OxFFFF, a
thumbnail image is not added to the mark.
~ 15 The content of a file storing the information of
 thumbnails is described below. |
The "menu.tidx" and "menu.tdat" (Fig. 8) store
information of a menu thumbnail, i.e., one picture
fepresenting the Volume, and information of one picture
20 representing each PlayList, respectively. The header
 information of all the me#u thumbnails is managed by a
singie menu.tidx. The picture data of_all the menu
thumbnails is collected‘and managed by a single_menu}tdat.
The "mark.tidx" and "mark.tdat" (Fig. 8) store

25 informétion cdncerning pictures designated by mark




The nunber of thunbnails indicates t he nunmber of thu j i es stored
in the nenu.tdat in the case of 15 the nenu.tidx, or Fﬁg(;?%lg %g%?gée nunber

of thunbnail pictures stored in the mark.tdat in the case of the
mark.tidx. The to bl ock size indicates the size of one to block in the
menu.tdat.in the case of the nmenu.tidx, and indicates the size of one
tn.block in the mark.tdat.in'the case of the 20 mark.tidx. The unit of this
size is 1024 bytes. For exanple,-ift @ block size = 16, the size of one to
block is 16 x 1024 bytes. One thunbnail picture nust. be stored in a

single tn__block. The nunber of to blocks indicates the nunber of ?5 to

bl ocks in the nenu.tdat in the case of the nenu,tidx, _ and 6 February 2006 -

33 i ndi EBRBENERES nuhbRr - ORRFE BPORES- | nTRHREKE t HAECTPRAYARR Odse of the

mar k. tidx, _The thunpnail -i ndex indicates the .index nunbe f. the
t hunbnai 11 ARSrA&EY o ‘é’ﬁ%%%hﬁ%n?g?% the "l‘ﬂ]unibrh i+ heE S&TJipelaﬂl.d As the

t humbnai L= i ndex, OxFEFF not be used. In, the case of ,the nenu.tidx, the
t hunbnai Iglﬂﬁ &3t ot er‘g(?:g?lp‘adl? oc%ﬁg?%%ec} e%q‘fon-'an%a £F Hohai ™4 Sdex i n
the U | nf pVol and PlayLi,st Mar k(.4 rk.tidx,
e R Pkl A FLRY SRk | e Sl s 10

ref - t0- n@ggléé#lg@néﬁi%-r{l%g;%%% [}?2{ %{g‘ﬁé %Mfk&aa@_d CipMark(. The ref | to

to black ™l ers
The picture data of thumbnails is, for example, data

encoded by JPEG.
The syntax énd semantics of these four files are as
follows.

10 - The "meﬁu.tidx“ and- "mark.tidx" have the same syntax
strﬁcture. Fig. 13 illustrates the syntax structure of the
"menu.tidx" and “mark.tidx".

The number_pffthumbﬁails indicates the number of
thumbnail pictures stored in the menu.tdét in the case of

15 the menu.tidx, or indicates the_number of thumbnail'pictures

‘-stored'in the mark.tdat in the case of the mark.tidx.
The tn_block_size indicates the size of one tn_block in
the menu.tdat in the case of the menu.tidx, and indicates
. the size of one tn block in the mark.tdat in the case of the

20 mark.tidx. The ﬁnit of this size is 1024 bytes. For
example,-if tn_bloékuﬁize'= 16, the size of one tn_block is
.16 X 1024 bytes. One thumbnail picture must be stored in a
'single tn_block. |

. The numbe:_of;tn_blocks indicates the nﬁmber of

!5 tn_blocks in the menu.tdat in the case of the menu.tidx, and




‘to block-id in the syntax of the menu. t dat / mar k. t dat . I%re&ﬁgyg%ﬁﬁeof ‘the

menu.tidx, the ref to to block id indicates 15 one to rnt
menu.tdat, and the to block stores a thunbnail inmage designated by the
t hunbnail index. In the case of the nmark.tidx, the '"ref to to block id

indicates one to block in the mark.tdat, and the to bl ock stores a

t hunbnai | i nage designated by the thunbnail index. 20 The picture
byte_size[ref to_tn block_id] indicate$3the data length of a thunbnai

i mge having the index number of thunbnail-index as the-byte unit. The
picture byte__size has to be (1024xtn block_size-N) bytes or smaller (N

i 5 di scusised el itid Rurfed’ 3Cent §16iGs 16) thEhﬁJar'ks td8e22n £AQY A1 di "9,
appar at us nmust encode data so that “the data | engt February 6

an encodeschwbnalel mpirkt wigxheconmes (1024xtn bl ock_size N1) byte or
smal l er. The horizontal picture size [ref ___to_tn block__id] indicates-the

nunber of hor Taentalmphxel sinfler 1hagbasks Bhbavhadx thenbddexs nder of
t hunbnai | -i ndex. The vertical picture_size[ref to tn block_ id] indicates

t he nunbdhugbnaéit iofbrpateéba ehibaetpwnknanl thergruMBMANY {AGekNndex number
of thunmbnail index. Fig. 14 illustrates the syntax structure of the 10
"menw? t datieldnd Asatket dhtihbndhé inden,t daFFFEndatinat kbé daséd haven t he sanme
syntax structure. The to bl ock(tn bIock id) indicates one to bl ock
the case of the menu.tidx, the thumbnail_index can be
referred to by the ref_to_menu_thumbnall_;ndex in the
UIAppInfoVolume () and PlayListMark(). In the case of the
mark.tidx, the thumbnail index can be referred to by the

10  ref_to_mark_thumbnail index in the PlayListMark() and
ClipMark () .

The ref_to_tn_block_id refers to the value of the
tn_block_id in the syntax of the menu.tdat/mark.tdat. 1In
the case of the menu.tidx, the ref_to_tn;bleckmid indicates

15 one tn _block in the menu.tdat, and the tn_block stores a .
thumbnail image de51gnated by the thumbnail index. 1In the

-case of the mark.tidx, the ref_ to_tn_block _id indicates one
tn_block in the mark.tdat, and the tn_block stores a
- thumbnail image designated by the thumbnail_index.

20 | The picture_byte size[ref to_tn block_id] indicates the
data length of a thumbnall image hav1ng the index number of
thumbnail index as the byte unit. The plcture byte 31ze has
to be (1024xtn_block_size-N1) bytes or smaller (N1 is
discussed below with reference'torFig. 16).,‘That-is, a

25 recording apparatus must .encode data so that the data length




desi gnated by one argunent of the to-block-id in the ar to
bl ock. In the case of the nenu.tdat, the value of 15 tﬁ£§¥%u%&g@ﬁgid IS
referred to by the ref __to tn block id in the nmenu.tidx. In the case of
the mark.tdat, the value of the to block idis referred to by the
ref_to tn block_idin the mark.tidx. In.the case of the nenu.tdat, the
size of one to block 20 is indicated by the to block size in the
menu.tdat. In the case of the mark.td&4 4+he size of one to block is

i ndicated by the to black size in the mark.tdat. Fig. 15 illustrates an
exanpl e of usage nethods of to block. Since thunbnails are frequency added

or delete 25 the Ltion_and_th artial del et} p. rmed 6
February Gé&' -enfoge%dg:géﬁng’fflaér]idpﬁggy EEF%’F “PRrE ?%gggﬁ@%legﬁken%{{%at and
the mark tdat .have I structure. One thunbnail inmage is stored in
one to bﬁ&ékiyﬁg fﬁé%g%&%%ﬁé shown in Fig. 15, thunbnail, inmages a, b, ¢

are stored inThg FéggF§8E§¥Lﬁg%%8rgLgf%?{ig¥fE&’té”b%?CHeﬁ?ﬁCtiVely' There

may be an unuse e exanple o ig. —15, to bl ock having

tn_bl ock ;id32) ol 1he hnBkeCK£Shbkdoftall PExEBAUF IRl cRAfbAAEL MBrk. tdat.
For exanple, for deleting a thunbnail, when the thunbnail index entered in

a thusbnaik,ihQ thaf eheek aimbbkeckstRuABAEI W Lheek . changi ng the thunbnail
image file, an unused to block is created in"the to block string.
The vertical picture_size[ref to_tn_block_id] indicates
the number of vertical pixels of a thumbnail image having
the index number of thumbnail index.
Fig. 14 illustrates the syntax structure of the
10 "menu.tdat" and "mark.tdat". The “menu.tdat" and
"mark.tdat" have the same syntax structure.

The tn_bLock(tn;block_id) indicates one tn_block

designated by one argument of the tn block id in the array

of the tn_block. In the case of the menu.tdat, the value of
15 the tn block id is referred to by the ref_ to_tn_block_id in

the menu.tidx. In the case of the mark.tdat, the value of

the tn_block_id is referred to by the ref to_tn_block_id in
the mark.tidx.
In the case of thelmenu.tdat, the size of one tn_block
20 is indicated by.the tn_block_size in the menu.ﬁdat. In the
case of the mark.tdat, the size of one tn_block is indicated
by the tn_block size in the mark.tdat.
Fig. 15 illustrates an example of usage'methods of

tn block. Since ﬁhumbnails are frequency added or deleted,

25 the addition and the partialldeletion must be performed



Fig. 16 illustrates the syntax of the to block(th bl o | he
t hunbnai | _pictureftn block id] is an area in which onquﬁﬁﬂgﬁgﬁﬁognage

designated by the value of the to block id is stored. In the case of the
menu. tdat, the value of the to-block-id is referred to by the ref toto
block id in the 20 nenu.tidx. In the case of the mark.tdat, the value of
the to-block-id is referred to by the ref to tn block _id in the
mark.tidx. The first byte of the t hanSrrai-l pi cture nmust coincide with the
first byte of the thunbnail picture[tn block id]. 25 The.encoding byte
size of the thunbnail picture is equal to 6 February 2006 - 36 the

pi ctur e_leytsd 1yi 2afit fabkockFbd] thIber&Rsoh thumkeail tdat Sai -t e
information. indicating the content protection information of the

t hunbnai hairkegdatohbeestobédcknsthecbutunboae | tpibus ] t imdyocks i d]. The
content protection information is described below while referring to the
processi aooedt he pseotdi hfoappar &b ushs hexwnphe Flgow22in Tiiey paidili ng byte is
-a one-byte.value. NP is calculated to satisfy the follow ng equation: 10
NP = to bhwknaileimaqesdapilkt ureabytetered[im thdokodkl -MNvirg g. 17
iIIu%}rates the syntax of the

tn_block_id = 0, 1, 3, respectively.
| There may be an unused tn_block (in the example of Fig.
15, tn_block having tn_block_ id=2) in‘the tn_block string of
the menu.tdat and the mark.tdat. ‘For example, for deleting
a thumbnail, when the thumbnail index entered in a thumbnail
10“ information file is erased without changing the thumbnail

image file, an unused tn_block is created in the tn_block

string.

Fig. 16 illustrates the syntax of the

tn_block (tn_block_id) .

15 : The thumbnail pictureftn block_id] is an area in which
one thumbnail image designated by the value of the

tn_block_id is stored.

In the case of the ménu.tdat, the value of the
- tn_block_id is referred to by the ref to_tn block_id in the
20 menu.tidx. In the éase of the mark.tdat, the value of the |
tn_block_id is referred to by the ref to_tn block_id in the
mark:tidx- - |
| The first byte of the thﬁmbnail picture must coincide
with the first byte'of the thumbnail picture[tn_block id].

- 25 The encoding byte size of the thumbnail'picturé is equal to



CP Info thunmbnail () . The CCl-thunbnail indicates the tion 15
managenent i nformation of the thunbnail image. The neaﬁ?ﬁ%%uggpﬁ?ﬁe val ues
are. shown in Fig. 18. "00" is- copy free; "01" is no nore copy; "10"
is.copy once; and "11" is copy. prohibited. The APS thunbnail indicates

t he anal og copy protection 20 information when a thunbnail inmage is output
as anal og video. The neanings of the values are shown in Fig. 19. The
definition of the APS "00" through I-13¢6 -s disclosed in Default Settings
of the Macrovision Antitaping Process for DVD Products, Revision 1.0; July
5, 1997. The 2L/4L 5 Colorstrip is applicable only for NTSC anal og out put.

6 Februar - e_k e Aystr.eam nfo i ndicates whether it is
necessar;ﬁrg%ggﬁgfétéyggesggﬁggﬁtsgPS e%??bn information in the Cip AV

stream as theTﬁQn?ﬁgf%f§§£§§ﬁﬁﬂgii@fOigmﬁiiﬁkfg-iﬁ%ééﬁgﬁiﬁy' i mage created

froman inmage I n .stream The rmeani ngs val ues are shown

in Fig. 3Qgicktihgdieat eén%@ﬁeegffeuatiaﬂdiﬁ%rﬂ@ém&t8% tij@necessary”.
Speci fic exanpl es of the content protection information other than

- CCL_t hunymainbnaid MRSgbhesbpai LesB¥qi pgl 4de i nformation to be added to the
DTCP descriptor by the DILA 10 in the future. As of July in 2001, the

DTCP_slesahupbatiagicetky [thepisErr 1@l | onmied &S tamnd pPScedtidhe future,
however, when the DTLA introduces new content protection information
information is described below while referring to the
processing of the recording apparatus shown in Fig. 22.
The padding_byte is a one-byte value. NP is calculated
to satisfy the following equation: |
10 - NP = tn_block size x-1024-
picture;byte_sizeIth_block_id]~Nl.
Fig. 17 illustrates the syntax of the
CP_Info_ thumbnail() .
The CCI_thumbnail indicates the copy.generation
'_iS management infqrmation of the thumbnail image. The meanings
‘of the values are shown in Fig. 18. |
"00" is copy free; "01" is.nd more copy; "10" is copy
once; and "11" is copy .prohibited.
.The APS thumbnail indicates the analog copy protection
20 information when a thumbnail imagé is output as analog wvideo.
fhe meanings of the values are shown in Fig. 19. The
definition of the APS "60“ through "11" is disclosed in
| Default Settings of the Macroviéion Antitaping Process for

DVD Products, Revision 1.0; July 5, 1997. The 2L/4L

25 Colorstrip is applicable only for NTSC analog output.




to video signals, it may be neceésary for the DILA to ew
content protection information to thunbnail inages 15 3?@% %%%Egoﬁsing

i mages contained in the video signals. this case, the flag need
AvVstream nfo is set to 1. Wen the value is 1, iit is necessary to refer
to. the content protection information (DTCP descriptor, etc.) for the
image in the Cip AV stream designated by the mark-time-stanp of 20 the
mark related to the thunbnail inmage as$ e content protection information
of the thunbnail inmage. The content protection information other than the
CCl and the APS include infornmation concerning resolution restrictions
when vi deo CoPhentlig péey ealvHeckamn B8 108 @5t SR thaand + Rfor mati on
concerning the period for which 6 February 2006 - 38 video content can be
copi ed. Tileeeknhegr tbyrEieektyakthe tentefle Hoetéodisat imeothatiord hgm cont ent
of the CP-Info-thunbnail () is not tanpered with. This is calculated by a
speci fi ctércEypbi BM akgeamt &m byeScostagtt heoféeslobyirr ®fnd hieorCRh4 nfo
thunbnail () to the'byte immediately before the Integrity Check Value as an
i nput . - Fhehembngpli dmagé gores hed nfyomsan t heagd gos i thenaleigerdwed in, for
exanple, 1SO1ECI797 (I nformation technol ogy-- Security techniques - Data
i ntedrit§tEeeRani The ustagiroergbt g aphlwed Cahethowuniot iR .erfdl.oyi ng a
bl ock ciphgr_algorithn%. Even if the content of the CP Info thunbnail () is
tanpered by Hdichbpestineseysarne ranbr'l honppataud inecessary™ .,

Specific examples of the content protection information

other than CCI_thumbnail and APS_thumbnail may include

information to be added to the DTCP descriptor by the DTLA
10 in the future. As of July in 2001, the DTCP_descriptor has

only the information of CCI and APS. 1In the future, however,

when the DTLA introduces new content protection information
to video signals, it may be necessary fof the DTLA to apply
the new content protection information to thumbnail images

15 created by using images contained.in the video signals} In
this case, tﬁe flag_need_AstreaﬁInfo is set té 1. When the
value is- 1, it is necessary to refer to. the content

protection information (DTCP descriptor, etc.) for the image

in the Clip av stream designatedlby the mark_time_staﬁp of
20' the mark related to the thumbnail image as the cénteht
protection information of.the thumbnail image.
The content_protection informéﬁion othér than the CCI
and the APS include information ﬁoncerning resolution
;—fmwﬁw -resfrictions when video content is played;baék-in anaiog

25 format, and information concernng the period for which




able to detect that the CP Info.thunbnail () has been t oghecki ng
the value of the Interity_Check Value. 15 If the recordlng a paratus
detects that the CP-Info-thumbnail () has been tanpered, it prohibits the

t hunbnai | having the CP_Info_thunbnail () from being played back since the
CP Info thumbnail () is no longer valid. Alternatively, the. recording
apparatus nmay scranble the 20 overall nenu.tdat file and mark.tdat file so
as to prevent the content of the CP 138 o-thunbnail () from being tanpered
with. In the syntax of the to block(), as shown in Fig. 15, the

CPI nfot hunbnai |l () is placed after the 25 thunbn.ail-picture[tn block_id].

The reassﬁéigic; f%nﬁsd%% %eF%%hﬁ%%V 2006 - 39 follows. Because of this

f or mat position of t CP- | nf o- thunbnall() can be random zed in

the t humbnai | thaﬂﬁtefgk%%%nal ktgéibgaf, g{i‘ Eof ﬁé‘fﬁé?lﬂl&f&éﬁu”b”a' 10

is placed before the™t picture|t
CP- I nf o- thyjymnaiddn: & %g%h%rbﬁ QHE%aEﬁuh%n%ﬁQ(BhEngét|thHBQEedfhhﬁh'n the

units of to block size. Mfo thunmbnail () is placed after.the

t hunbnai lppgisCtiy %Jatl%u%%ls_bgi] a fsbéc&tf%t eResiht98n0h14bL1 tkl BYO
thunbnai | () can be random zed since the size of the 10 thunbnai

pi ct ug e[ LWRAheCkhe) fiissvabiabl 8fbyhkhepsiTagoothubgaibybbai thénbBgee This
makes it effectively difficult to extract the content of the
CP-I nf o- ihmaddaitk() be@brehehe Integrity Check Value as an input.
The encryption algorithm may use the algorithm described in,
for example, ISO/IEC9797 (Information technology- — Security
techniques - Data integrity mechanism gsing a cryptographic
10 check function employing a block cipher algorithm).
| Even if the content of the'CP_Info_thumbnail() is
tampered by a diéhonest user, the recording apparatus is
able to detect that the CP_Info_thumbnail () has been
tampered by checking the valué of the Interity_Check_Value.
15 If the recording apparatus detécts ﬁhat the
CP_Info_thumbnail () has been tampered, it prohibits the
thumbnail having the CP_Info_thumbnail() from being played
back since the CP_Info_ thumbnail () is no longer wvalid.
'Alternatively, the recording apparatus may scramble the
20 overall menu;tdaf file and mark.tdat file so as tb prevent
~the content of the CP_Info_thumbnail () from-being tampered
with. |
In the syntax of the tnﬁbiock(), as shown in Fig. 15,
_the CP_Info_thumbnail() is placed after the.' |

25 thumbnail_picture[tn_biock_id}. The reason for this is as




t hunbnail image file. The CP* nfo_thunbnail () may be st j 15
nmenu.tidx/mark.tidx file, as shown in Fig. 21. Fig. 22 ?Eagugﬁg%ggdiagram
illustrating a recording apparatus for recording AV streans and al so for
encoding typical inmages or inmages at mark points of the AV streams into
thunbnail s and recording them- 20 A. description is first given of the
recordi ng of an AV stream obtai ned-by self-encoding a video input and an
audi o' input fromterminal's 12 and 1039 respectively. A macrovision (trade
nane) detector 13 detects an anal og copy protection signal (APS) of the

i nput video according to a predeterm ned "25. nmethod, and inposes recording

restrictifs ok Vi GRRa%iseNrS the sFebimany 206 sta4Q p'o'sgtl_li}ﬂnv"gfnt}'xge | nput
vi deo signal does not contain APS, can it be recorded. Accordingly, when

the videxrsigfl ttambhailr@ceadede rhadbRSzicadicaias ¢apMbhtse §Q%)e Wen
the input video signal does not contain APS, the macrovision detecfor 13

suppl i es fiille |(meut .viddegmanko tdaCEVS det eakl 0g/ wpgdat EAgmBALL1 14 idhe CGVB
detecting/updating wunit 14 analyzes the CGvWs [CGVB-A or CGV5-D) of the

i nput  vipdesedcberfdirrgthe ahpmbdet 2r piocedragthodloardidauppthes the CC

(CCl 0in Fig. 22) of the AV streamto be recorded to a 10 controller 21.
‘The GGVSCEeffaépi thimbuaiilfy veguldnlgupppeess ifhethapthumboed] t tmagd\M
(vaterNh%ﬁiedggegagngggggaé%ngnqgiécklgize. If the
CP_Info_thumbnail () is placed after the
thumbnailvpicture{fn;block_id], the start position of the
CP_Info_thumbnail() can be randoﬁized since the size of the

10 thumbnail picture[tn_block_id] is variable by the size of
the thumbnail image. This ﬁakes it effectively difficult to
extract the content of the CP_Info_thumbnail () from the
thumbnail image file.

The CP_Info;thumbnai;()'may be stored in the

15 menu.tidx/mark.tidx file, as shown in Fig. 21.

Fig. 22 is a block diagram'illustrating a recording
épparatus for recording-AV streams and also for encoding
typical images or images_ét,mark points of the AV streams

into thumbnails and recording them.

20 o A description is first given of the recording of an AV
stream obtained by self-encoding a video input and an audio’
input from.terminals 12 and.lO, respéctivély. A macrovision
Itrade'namé) detector 13 détects an analog copy protection
‘signal (APS) of the input video according toia-predetermined

25 method,_and'impOSes recording restrictions on video signals.




The WM detecting/updating unit 15 detecté and anal yzes 6?&% ¥§ P&hrk in
the input video according to a 15 predeterm ned method, ppl'iTes the WM

(indicated by WMo in Fig. 22) of the AV streamto be recorded to the
controller 21. The WM detecting/updating unit 15 supplies the input video
to an MPE&R AV encoder 16 and a video analyzer 18. ?0 The MPE&R AV encoder
16 encodes the input video signal and the input audio signal, and supplies
a video stream and ‘an audi o stream- adl0a-nul tipl ex/ source-packeting unit

17. The controller 21 determ nes the value of E CC -(Enbedded CCl) to be
encoded in a nultiplex streamin the ?5 nultiplex/source-packeting unit 17

based ondhig, Gibrd A GelROUIALY 20081 el MECVMLOLL IRULRA NLO, e

controller sour ce“packet| nul T 1exes the

Vi deo SE%Q%QIW%EQIHQ% o nggh gﬂg'aﬂgeﬁueﬂél §dége§€g'%£fﬁe scranbler

scranbl er (encryption unit stream an yzer

(encrypt i:geo¥Rkh), %%eeﬁﬁéy@halEQ€eanHb fVast yggyn according to a '
predet erm ned met hod, and supplies ¥o an ECC encoder 23. The AV stream

under goes progressi fe ifphbesfide esmﬁdﬁr dbs hdPBHRLM dbs aRpea drive
25, and is then recorded in an information recording nedi um'26 as an 10

AV stg eafiatibeisIba Beeer€bRyl3pPappt 16s ofhs hiﬁp@ﬂb@Mémrﬂnﬁ@caorcdmsan AV
streamfile and al so records application database
detecting/updating unit 14. The CGMS detecting/updating
unit 14 analyzes the CGMS (CGMS-A or CGMS-D) of the input
video according to a‘predeterminéd method, and supplies the
CCI (CCI_o in Fig. 22) of the AV stream to be recorded to a
10 controller 21. The CGMS detecting/updating unit 14 supplies
the input videc to a WM (WaterMark) detécting/updating unit
15,
The WM detecting/updating unit 15 detects and analyzes
the WaterMark in the input video according to a
15_ predetermined method, and supplies thg WM {indicated by WM_o
in Fig. 22) of the AV stream to be recorded to the
controller 21. The WM detecting/updating unit 15 supplies
the input video to an MPEG2 AV encoder 16 and a video
" analyzer 18. |
20 ‘ Tﬁe_MPEGZ AV encoder 16 encodes the input video signal
aﬁd the input §udio signai, and supplies a video stream and
an audio stream to a muitiplex/séurce—packeting.uﬂit 17;
The controller 21'determines_the value of E_CCI |
'{Embedded CCi) to be encoded -in a multiplesttream'in'the

!5 'multiplex/source-packeting unit 17 based on the CCI_p and




information. (info.dvr, PlayList, Cip Information, a Qpﬁg?nﬁgbobﬁfornation
file, and a thunbnail image file) 15 associated with this tiTe. e
application database infornmation is generated by the controller 21. The
information input into the controller 21 includes characteristic

i nformati on of the video signal fromthe video analyzer 18, characteristic
information of- the AV 20 . streamfromthe stream anal yzer 20, and-user
instruction information input fromtHe ternminal 11. The characteristic
informati on of the video signal from the video analyzer 18 is
automatically generated by the recording apparatus. The vi deo anal yzer 18

anal yzes thRewab, COMbENt 1 :9f0 e | Wity fep 51 gnapps0 as to generate 6
February 2006 = 42 information concerning the inages at characteristic

mark pomatsipMekigouprpet-pytRE0ifG0AAkt BUChul Bl 918RES OMhd NEikles, for
exanpl e, ‘'designation information concerning the 1mages .at the mark points,
such as sheepmoghiam gshar kupdbnstréha, Snaceipplafeh® ANiStrddie to

CMstart/end points of the input video signal. The inage at the first nmark
poi nt of at heramhpat Vedeoystpoal umhy) be2used asseréapiaedlyrmgeqtypi ca
i mage of PlayList) of the video signal.. The video anal yzer 18 inputs tine
stand®s ( mar k T posidnioiesy) (amixaiting turel tarde peiodyptsagas dhpitte vi deo
signal into the controller 21. A thunbnail encoder 19 encodes the images
at the rAY kspoeamsa¢eenditgnbhat |predeesrmined method, and supplies
' it to an ECC encoder 23. The AV stream ﬁndergoes processing
in the ECC encoder 23, a modulator 24, and a drive 25, and
is then recorded in an information recording medium 26 as an
10 AV stream file.
The recording apparatus of this embodiment records an
AV stream file and also records application database
information.(info.dfr, PlayList, Clip Information, a
thumbnail information file, and a thumbnail image file)
15 associated with this file. The application database
information is generated by the controller 21. The
informatioﬁ-input into the controller 21 includes
characteristic information of the video signal from the
video analyzer 18, characteristic information of the AV
‘20__stream from the Stream analyzer 20, and. user inétruction.
-ihformation.input from the terminal 11.
‘The characteristic information of the video signal from
the video,analyzer'18 is automatically generated by the

~recording apparatus. ‘The video analyzéf 18 énalyzes the

25 content of the input video signal so -as to generate




and supplies themto the controller 21. The controller - he tine
stanmps of the mark points, CCl_0 and WM o 15 cor'r_espon%%?\%a%g%té%ée .
mar k- poi nt i mages, and the thunbnail images of the mark-point inmages- so
that they are related to each other. The controller 21 also determ nes the
value of the CC thunbnail of the above-described CP Info thunbnail():
based on the CCl o'and WM 0 associated wth the mark-point 20 i mages. The
stream anal yzer 20 detects the contgn%‘| protection information (DTCP
descriptor, etc.) for the inages int 2 AV stream designated by the tinme
stanps of the mark points. The stream anal yzer 20 then detern nes whet her
the content 25 protection information (DTCP descriptor, etc.) contains 6
- Febr uar yiz0®fmat 43 corfarnmaingntlet hievaddrmamt hdha@@lctad sARS mafrkt he cont ent
protection information contains information other than the CC and APS,
the strepmimial yzeth@Oinpyts tideot beghdhg ndedhAisformathén bhclvdeP- | nfo
thunbnail () (Fig. 17) 5 corresponding to the thunbnail inage at the mark
poi nt. |for téyeamepls, rdesideytimn om nnmert itora v oniee rodnga tdeAPSage st he
-content protection information, -the stream anal yzer 20 sets 0 in the flag -
need Avsat el Miark T rddhy St @81 Theodaodinag wied talpoAutst £8&m obt ai ned
sel f-encodi ng an input video signal is showmm in Fig. 23. Wen the

10 b
CGVB¥or FFRNANFEME @A AT, Shgn &M istdinddead rointsy ofi6le @RBUkDre copy),

video signal. The image at the first mark point of the
input video signal may bé used as a typical image {typical
image of PlayList)-of thé video signal.
The video analyzer 18 inputs time stamps (mark
10 positions) indicating thé mark-point images of the wvideo
signal into the controller 21. A thumbnail encoder 19
encodes the images at the mark points into thuﬁbnail images;
and supplies them to the controller 21. The controller 21
stores the time stamps of the mark pointé, CCI_o and WM o
15 corresponding to the mark-point images, and the thumbnail
images of the mark—point imaées so that they are related to
_each other. The'controlier 31 alsc determines the value of
-ﬁhe CCI_thumbnail of the above-described CP_Info_thumbnail ()
- based on the CCI;p'and WM_o associated with the mark-point
20 imagés. |
‘The stream analyzer 20 detects the content protection
information (DTCP descriptor, etc.)-for the images in the AV
_stream designated by the time stamps of the mark points.
The stream analyzer 20 then determines whether the content

25 protection information (DTCP_descriptor, etc.) contains




respectively, or indicates "11" . (copy prohibited), qvﬁﬁﬁgég gg of the
i nput video signal is not allowed. If the CGWS or the I ndi cates "10" 15

(copy once), the input video signal -is recorded, and the CGVS or the WMis
overwitten by "01" or "101" (no nmore copy). If the CGVS or'the WM of the
i nput video signal indicates."00" (copy free);.the input video signal IS
‘recorded, and the CGVS or the WM renains as the same value 20 ("00" (copy
free)). The controller 21 generates i ABormati on concerning thunbnails to
be stared in the application database information (info.dvr, PlayList
file, ip Information file, a thunbnail information file, and a thunbnail

i mge filkakorRBtidheorrept eRhhetnalcsupphiiesphe. 1 APPhE Cobhehdat abase 6
February 2006 - 44. information to the scranbler 22. The scranbler 22

encrypt spkbeetBpuh appbiration daholasse iNfOFIREION SEESF Gilh ttha
predet er mi ned net hod, and supplies the encrypted information to the ECC
encoder 28I dha ApP|li thti strdakabaskbyiaf o20eiéos D Undesgoes processing in
t he ECC encoder 23, the nodulator 24, and the drive 25, and is then

r ecor dedfiiagt heed nhos tratamihn fo ecHr the gCIETh £on Rfussn a1 GPpIEicat i10n dat abase
file. The recording of a transport stream (TS) input froma termnal 27 is
now descepbeespandEn@Co (EnbeduetCd) iMhgarst ywhaglargdgidimg: .uniltf 28.

anal yzes the E_CCl (Enbedded CCl) encoded in the input TS according to a
pr edet er Bieeel hetdodinformation other than the CCI and APS in the ,

_content_protection information, the strdam analyzer 20 sets
0 in the flag need_AvstreamInfo. |
?he copy control processing when an AV stream obtained
10 by'self—enCOding an input video signal is shown in Fig. 23.
.When the CGMS or the WM of the input signal indicates
“61" or "“101* (no~more copy), respectively, or indicates
"11" (copy prohibited), the recording of the input video
signal is not allowed. If the CGMS or the WM indicates "10"
.15 (copy once), the input video signal is recorded, and the
‘CGMS or the WM is overwritten by "01" or "101" tno mere
copy) . If the CGMS or the WM of the input video signal
indicates "00" (copy free), the input video signal is
recorded, and the CGMS or the WM remains as the same value
‘20 ("00" {copy free)).
The controller 21_§enerates information concerning
thumbnails to be stored in the application database
'informatioﬁ (info.dvr, Playlist file, Clip Information file,r
a.thumbnail information file, and a thﬁmbnaii image file).

25 . The.controller 21 supplies the.aﬁplicatign database




and supplies the CC (indicated by CCl o in Fig.-22) ofepgﬁuaﬁgogérean1to
be.recorded to the controller 21. The E CCl - analyzing\updating unit 28 -
al so supplies the input TS to a 15 WM detecting/updating unit 29. The WM
detecting/updating unit 29 analyzes the WterMark of the input video, and
supplies the WM (indi.cated by WMo in Fig. 22) of the AV streamto be
recorded to the controller 21. The WM det-ecti ng/updating unit 29 supplies
20 the input TS to the nultiplex/sourgg-packeting unit 17. The
mul t i pl ex/ sour ce-packeting unit 17 converts the input TS into a source
packet stream and supplies it to the stream analyzer. 20 and the scranbler
22. The scranbler (encryption unit) 22 scranbles (encrypts) 25 the.input
AV streaimbecortiiog to theradernbhened? net Hedl, seraitBl e 2iencx0s - 4 5 -
supplies it to the ECC encoder 23. The AV _stream undergoes processing in
t he ECC theodBpup3apphicHbiRi afldkabase ghaf eFreatinn vacosrding % & hen
recorded in the information recording medium26.as an AV streamfile. 5 A
TS i nput PFeeaFersired maltody 30d; fppRlies othe o tedoln framaiéodder 30
decodes a video stream of the input TS, ., and supplies the video signal to
the vi debPahBPyBer aBCOde 2Hr ockRS| FRPbICI Hen i dRiabans yAformetdnd t he
thungnail ncoder 19 is sjimlar tE above-describ g sel f - encodi 10
pr ocdse HRATEROTheP RS Yidie™ t FBf ERG BOFARRAI 212, CHemeRPLarbanaTyzer 20
analyzesaﬁgetﬁgn S{%eF£§¥‘§§deg then recorded in the. information
. recording medium 26 as an application database file.
The recording of a transport stream ({(TS) input from a
terminal 27 is now described. An E CCI (Embedded CCI)
10 analyzing/updating unit 28 analyzes the E_CCI (Embedded CCI})
encoded in the input TS according to a predetermined method,
and supplies the CCI (indicated by CCI_, in Fig. 22) of the
AV stream to be recorded to the controller 21. The E CCI
analyzing\updatiﬁg unit 28 also supplies'the input TS to a
15 WM detecting/updating unit 29.
The WM detecting/updating unit 29 analyzes the
WaterMark of the input video, and supplies the WM (indicated
by WM o, in Fig. 22) of the AV stream to be recorded to the
controller 21. The WM detecting/updating unit 29 supplies
20 the input TS to the multiplex/source-packeting unit 17. The
multiplex/source-packeting unit 17 converts the input TS
into a source packet stream, and supplies it to the stream
analyzer 20 and the scrambler 22.

The scrambler (encryption unit) 22 scrambles (encrypts)

25 the input AV stream according to a predetermined method, and




i nformati on (DTCP descriptor, etc.) in the i nput strea t he
anal og copy protection information (APS), and suppli esrg I tﬁﬁé&%ﬁbé
controller 21. The APS for the inmages at 15 the mark points of the input
streamis set to be the sane value as the APS thunbnail of the thunbnai

i mages of the -mark-point images. The values of the CCl thunbnail and the
flag jneed Avstream nfo are determ ned by the stream anal yzer 20 20 in
a.manner sinilar to those when the abdbe-described. input video is
recorded by self-encoding it. The copy control processing when the input TS
is recorded is shown in Fig. 24. The content of the copy control

processi Bepbd isdbstaphi ahbyrébnbhabqgkp bhat $HOKY |
February 28831- 46 The controller 21 suppllethhe %%% %@aﬁ%%% %gtabase

i nfor mat pedckestifg $A 8HB| BEC22ncdBBrSeE anbhemdRu s YPE S, 4he input
application database information accordlng to a predetermned nmethod, and

suppl i esdirheeensr yphedis ntiRenatée8rSed 0ih hen&EGH e ReT o 3redhaARp! i cati on
dat abase i nformati on undergoes processing in the ECC encoder 23, the

nmodul at omed4pm 2aAdas hen A&V vet2éamanillés then recorded in the information
recordi ng nmedium 26 as an application database file. The fl owchart
illustrating A Hes pimpeds sineg fidre rteomridialg 2170 ian iAYust deam andezbsierf or
_encoding a typical image and characteristic-point images into thunbnails
_and rec03@bngThe decoder 30 decodes a video stream of the input TS,
and supplies the video signal to the video analyzer 18. The
processing of the video analyzer 18 and the thumbnail
encoder 19 is similar to the above—described self-encoding
10 processing for the input video from the terminal 12.

The stream analyzer 20 analyzes the content protection
information (DTCP descriptor, etec.) in the input stream,
extracts the analog copy protection information (APS), and
supplies it to the dontrqller 21. The APS for the images at

| 15 the mark points of the 1nput stream is set to be the same
value as the APS thumbnall of the thumbnail images of the
mark-point images. :

The values of the CCi_thumbnail and the

- flag_need AvstreamInfo are determined by the stream analyzer
20 20 in_a manner similaf-to those when the above-described.
ihput video is recorded by self-encoding it.
"The copy control processing when fhe‘input TS is
recbrdgd is shown in Fig. 24. The content of the copy
control processing"is éubstantially similar ﬁo that shown in

25  Fig. 23.




themis shown in Fig. 25. In step 5101, ihe'nacrovisioq%ﬁgh Ghod3, the
CGWS detecting/updating unit 14, the WM detecting/updating unit 15 15, -
the E CCl anal yzi ng/updating unit 28, and the WM detecting/updating unit 29
anal yze the CCl of the input signal (video signal or TS). In step 5102,

t he MPEGQ2AV encoder 16 and the nultiplex- stream source-packeting unit 17
encode the input signal into. 20 an AV stream In step S103, the video

anal yzer 18 anal yzes the video signa st o detect imges at mark points
(typical inmage and the characteristic-point inmages). in step S104, the
controller 21 obtains the inmages at 25 the-mark points. 6 February 2006 -
47 In step 5105, the thunbnail encoder 19 encodes the -images at the mark-
poi nts into tHnenigeaitoldeged]l Iswppldesstbe, aphé icentiersl Hatabasanal yzes t he
content protection information (DTCP descriptor, etc.) positioned on the
AV st r eafr Esiafiiared byt es eranblanids ofThens aranblezoildt $ncrypésep S107,
the controller 21 creates CP Info thunmbnail () of a thunbnail inage. Mre
speci fi cetg inpPus anpliap Esgy datgha s htforet 1D ¢acorsiings tohé val ues of

10 the CC _thunbnail_ and the APS_thunbnail, the flag need Avstream nfo.
' prédetermined method, and supplies the encrypted information

5  to the ECC encodexr 23. The application database information
undexgoes processing in the Eéc encoder 23, the modulato; 24,..
and the drive 25,Iand is;then recorded in the information
recording medium 26 és an application database file.

The flowchart illustrating the processing for'recgrding
10 an AV stream and also for encoding a typical image and
Characteristic—point images into thumbnails and recording
‘them is shoﬁn in'Fig. 25.
In step S$101, the mécrovision detector 13, the CGMS
detecting/updating unit 14, the WM detecﬁing/updatiﬁg unit
15 15, the E_CCI analyzing/updating unit 28, and the WM
detecting/updating unit 29 analyze the CCI of the input
signal (vidéo signal or TS) .
In step S102, the MPEGZAV encoder 16 and the multiplex-
: étream/source—packeting unit 17 encode the inpuf signal into
20 an AV stream.
In step S103, the video analyzer 18 analyzes the video
signal to detect images at mark points (typical image and
- the characteristic-point images).
In step S104, the controller 21 obtains the images at

25 the mark points.




In step 51.08, the controller 21 generates information ' t he
thunbnails to be stored in the application database iﬁ?ggﬂg§&%98§15 I n
step 5109, the scranbler 22, the ECC encoder 23, the nodulator 24, and the
drive 25 record the AV stream and the application database information
into the information recording nmedium 26. Fig. 26 is a block diagram
illustrating a recording 20 apparatus for adding a thunbnail of an inmage
designated by the user to a recorded 4%/ -stream and for recording the
thunbnai |l . An application database read froman information recording
medium 75 via.a drive 74 undergoes processing in a 25 denodulator 73., an

ECC decoder 7 A ! sC [ .and 6 Febryary 2006 is then
input into a ggn??gpl%?6%9.£$%2£§%%¥%%Tfe?n%3de5rg@t%ﬁ??ﬁ%ﬁbﬁ%“%creen

i ndi cati r.ec e Nni.ee f. ol i on_recordi ng nedi um 75,
and outpE%?b?? P%‘gﬁgoﬁﬁggrbg?hgg %hg§n§hgn Eg?gp?%? Pt Thg user selects

~a Playlist torp beopl syed bagk dddetdiidpuly T4emy A d G Wby The

controller 69 gives an Instruction to read the ream required for

playi ng BasketReoR aukbshadeshoppres QYsthepryserofsom éctgei{iﬁr%&%{ on

recording medium 75. An AV streamfile read fromthe 1 nformation recording
10 negli ukhé5avi atibbemdakyegrld4ddsy JERS PIRSESEAMSs | & thee migapdul ator 73,

the ECC decoder 72, and the descranbler 71,
points. .
In step 8107, the controller 21 creates
- CP_Info_thumbnail(} of a thumbnail image. More specifically, .
as stated above, the controller 21 determines the walues of
10 the CCI_thumbnail and the APS_ thumbnail, the
flag need AvstreamInfo.
In step 5108, the controller 21 generates information
concerning the thumbnails fo be stored in the appiication
-database information.
;15 In step S109, the scrambler 22, the ECC encoder 23, the
| modulator 24, andlthe drive 25 record the AV stream and the
application database information into the information
recording medium 26.
Fig. 26 is a block diagram illustrating a recording
20 apparatus for édding a fhumbnail_of an image designated by
the user to a recorded AV stream and for recording the
thumbnail.
~An épplication database read from an information
recording medium_?S via a drive 74 undergoes processing‘in a

25 demodulator 73, an ECC decoder 72, and a descrambler 71, and




and is then input into a source-depacketing/separating j he vi deo
stream separated by the source- depacketing/separating %E?@uggépggdecoded
in an MPEQAV 15 decoder 65 so as to output a video signal. The video .
si gnal - undergoes predeterm ned processing in a CAV inserting unit 64 and
a macrovision inserting unit 63, ‘and is output froma termnal 62. The
video signal is then output to a nonitor and is displayed. An audi o signal
is output to a speaker 20 (not shown) ,froma termnal 70. The user selects
scenes (for exanple, favorite scenes) to be narked fromthe video to be

pl ayed back, and indicates the scenes to the controller 69 via the U

input fromthe termnal 61. 25 . Thunbnail inmages to be recorded by being
added t oishehenFeppubrintoos cortoollemr&kd poithe eaRbeokkesattdd fromthe
mar k- poi nt images or fromthe i nages recorded from a personal conputer or
a di gi taFe3tes| acanRR aSTReON t Hed b erbiny e pmrearded weantant ©& dheal

input. 5 Wien a thunbnail jnage is created froman inage at a mark point,
the cont+BfPERABEOBPFAFHAIME TeHEIRt B D tHEEPY g et e R BO%e user .
The control |l er 69.then_obtains the inmage at the mark point fromthe MPER

AV decodétOB5ShORRy FHHASSRIRYS nhye i T WYhFRIEETS hdodLi6E tPhe 10
thuntinai | _encodet 67 encodes, the thubnall limde andjnpyps it into the
controller 69 gives an instruction to read the AV stream
required for playing back thelPlayList'designated by the
user from the information recording medium 75,‘
An AV stream file read from the information rebording
iO medium 75 via the drive 74 undergoes processing in the
demodulator 73, the ECC decoder 72, and the descrambler 71,
and is then input into a source-depacketing/separating unit
66. The video_stream separated by the source-
depacketing/separating unit 66lis decoded in an MPEG2AV
15 decoder 65 so as to output a video signal. The video signal
undergoes predetermined processing in a CGMS inserting unit
64 and a macrovision inserting unit 63, and is output from a
terminal 62. The video signal is then output.to a monitor
- and is displayed. An audio signal is output to a speaker
20 (not shown) from a terminal 70.
~.The user selects scenes {for example, favorite scenes)
to be marked from the video to be played back, and indicates
the scenes to the'controllér 69 via the UI input from the
- terminal 61.

25 ' ..Thumbnail images to be recorded by being added to the




depacketing/ separating unit 66 extracts the content . I
informati on (DTCP descriptor, etc.) positioned on thegiﬁggﬁ%QQQP%esignated

by the time stanp of the mark point, 15 and inputs it to the controller 69.
The controller 69 anal yzes:the content protection information
(DTCP_descriptor, etc.) and extracts the CCl and the anal og copy
protection information (APS). The controller 69 then sets the val ues of
the CCl thunmbnail and 2.0 the APS thuf¥nai|l of the CP Info thunbnail () for
the thunbnail image of the mark-point inmage to be the same values of the
CCl and the APS, respectively.. The controller 69 also makes analysis to

det er mi ngawhepBehtshRES be 8RKatEANEEHh PROUASEL OPoLAE OB ther than
the abovea25 gescribed§CCI andaAPS If there is 2@%%£%t£pr %%g%fon 6

‘February f2006th8 inhgeRRtkeBratherrbian ﬁ@ﬁh&ﬁllaEGhéﬁ%bf“§%‘éhe controller
69 sets 1 in the flag_need Avstream nfo of the CP Info thunbnail ()
correspoddbmgaEOStheltbambﬂaiintﬁﬁﬁﬁeaiecéf&&m@f%§§&%é%us|Jié*&ﬂ‘3i S no
content protection 5 information other than the | and the APS, the
~control | exteBBatelspOtin the flag need Avstream nfo. A description is now
given of the operation for creating a thunbnail imge, which is to be
recorded by B#iery a addewbrtaoila imerde o mireaftiedmfaont ialnl imageatead into the
10 recordi ng apparatus, via an external input, such as a personal conputer
or a di gheek Beint, ckhereontthelbontGdldigrains the time stamp of the

image marked by the user. The controller 69 then obtains
the'image at the mark point from the MPEG2Z AV decoder 65;
and inputs the image into a thumbnail enéoder 67. The
10 | thumbnail encoder 67 encodes the thumbnail image and inputs
it into the controller 69. The source-— |
-depacketing/separating unit 66 extracts the content
protection information (DTCP descriptor, etc.) positioned on
the AV stream designated by the time stahp of the mark point,
15 - and inputs it to the controller 69.
| -The controller 69 énalyzes the content‘protection
informatioﬁ-(DTCPmdescriptor, etc.) and extracts the CCI and
the-analog copy protection information (AéS). The
.~ controller 69 then sets the values of the CCI_thumbnail and
20 the APS_thumbnail of the CP_Info_ thumbnail () for the
thumbnail image §f the mark-point image to be‘the same
| values of the CCI and the APS, respectively.‘ The controlier
69 also makes analysis to determine whether there is any
‘content protection information other than the ébove—

25 ~described CCI.and APS, If there is content protection




69 obtains a still i mage from an ‘ext er nal i nput term natl). Ipéoﬁgntent '
protection information detector 86 extracts. the contenr pro ctron
information (such as CAGvs, APS, and DTCP 15 descriptor) of the input inmage,
and inputs it into the controller 69. The controller 69 analyzes the _
content protection information, and extracts the CCl and the anal og copy
protection information (APS)'. The controller 69 then sets the val ues

of -the CCl thunbnail and the APS thunbpail 20 of the CP Info thunbnail ()
for the thunbnail inage to be the sane values of the above-described CCl
and APS, respectively. The controller 69 sets the flag need Avstream nfo
to be zero. The still imge is then input into the thunbnail encoder 67.
The t hurigrégimadricsdartienr dhe K€L entbridle ABfagdhenf@niZoldgdts it into
the controller 69. 6 February 2006 51 After generating the thunbnail inmge
and t he ©britatit 1 priottdd i Prrd_mescdvisdy aamdmdst of Hdecontrol 1 er 69

generates information concerning the thunbnall to be stqored in the

appl i catGRd ndgr faabnadslol) nﬁqr&ﬁ’sﬁoﬁf‘j&n&/ he?ylﬁhé’f“bﬁallé igage; gt
| nf or mat i on flle the thu |nformat|on file, and_ .the thunbnail image

file). THe @Y &AL -69 elrgs 15h&° SHP5dt |P<¥r‘?tt?§ttalﬁélse information to
APl PoACTHP R R I TR PR (6 SEG0PATA o AL Wt Bt SPRERENL et hod, 10
APl | Calih RS Bodde T ar A B LAl J@f&g@&fﬁ?&i?ﬁédfﬁ e
| A description is now given of the operation for
creating a thumbnail image; which is to be recorded by being
added to a mark point, from a still image read into the
10 recording apparatus via an external input, such as a
personal computer or a digital still_camera. The controller
69 obtains a still image from an external input terminal 83.
A content protection information detector 86 extracts the
content profection information (such as CGMS, APS, and DTCP
15 descriptor) of the input image, and inputs it into the
controller 69. The controller 69 analyzes the content’
protection information, and extracts the CCI and the analog
copy protection infotmation (APS)- The confroller 69 then
sets the values of the CCI_thumbnail and the APS_thumbnail
20 of-the CP_Info_ thumbnail() for the thumbnail image to be the
same values of the abovemdeséribed CCI and APS, respectively.
The controller 69 sets the flag_neéd_AvstfeamIﬁfo to be zeio.
The still image is then inpﬁt into the thumbnail encoder 67.

The thumbnail encoder 67 encodes the thumbnail image, and

25  inputs it into the controller 69.




thé ECC encoder 77, the nodul ator 78, and the drive 74, I en
recorded into the information recording nmedium 75 as asneg%ld?lliy?g ?on

dat abase file. 15 The flowchart illustrating processing for adding a

t hunbnai | of an i nage designated by the user to a recorded AV stream and
recording the thunbnail is shown in Fig. 27. In step S201, when the user
designates a Pl ayList to be played back, the controller 69 inputs this
instruction. .20 In step S202, the collrel l er 69 controls the drive 74 to
pl ay back the video.signal of the designated PlayList fromthe information
recordi ng nmedium 75. The pl ayback signal undergoes processing in the

denodul ator 78+ the,EEG {jﬁ@% /. S I 71, the source 25
i alt g@;{? héhlﬁ%% J‘Eﬂ][l;ec de‘fr{%St,Jh? hceorlt ebruary

depacketi ng/ separating un

2006 - 5pro€EBibASERFoRMa b SerBDH | DFe TBGLOM %anggsiéﬁé@té@i %%

and is then output froma termnal 62 {video Signa term nal

(audi o sigfakhation StERcSRRBngt BRe UBREMSRA! £NES Ko SEEHFed O e @r ked, 5
and presses a mark button during a playback operation or a pause. The

si gnal cappespadibngdiealdés DRESAhdOfoh (it lavi Nte dfei contyller 69 via
the termnal 61. In step S204,. the controller 69 determ nes the position

out pit aftlidi Spfayrest fen thiel earkhe oStk B &h fd e then-gihe, Hhgrark was
iFnput in the processing of step S203.

. the thumbnail image file). The controller 69 supplies the
applicatioﬁ database information to 'a scrambler 76. The
scrambler 76 scrambles (encrypts) the input application |
database information according to a predetermined method,

10 and supplies the scrambled information to an ECC encoder 77.
The application database information undergoes processing in
the ECC encoder 77, the.modulator 78, and the drive 74, and
is then recorded into the information recording medium 75 as
an application database file. . |

15 The flowchart illustrating processing for adding a
thﬁmbnail of-aﬁ image aesignated by the uger to a recorded
AV stream and recording the thumbnail is shown in Fig. 27.

In step 8201; when the‘ﬁser desigﬁates a PlayLis£ to be
| plaYed_back, the contfoller'69 inputs this inst:uctidn.

20 In step 8262; the controller 69 controls the drive 74
ﬁo play back the video signal of the designated PlayList

- from the information recording medium 75. The playback |
signal undergoes précessing in the demodulator 73, the ECC
decoder 72, the_descraﬁbler 71, the source.

_25 -depacketing/separating unit 66;.the MPEG2AV decoder 65, the




In step S205, the controller 69 outputs a nessage from f:gb?uérgrz gal 62,

and requests the user to select whether the inmage at t e mark position is
to be used as the thunbnail - or- a still inage to be used as 'the thunbnai

is obtained from15 the terninal 85. The user inputs the selection fromthe
termnal 61 based on this request. In step S205, the controller-69 _
determ nes based on this selection whether the inmage at the mark poSition
is to be used as the thunbnail. If the,inmge at the mark position is used
as the 20 thunbnail, the prbcess‘proci%dé to step S206. In step S206, -the
controller 69 obtains the inmage at the mark position fromthe output of

t he MPEG2AV decoder 65, and supplies it to the thunbnail encoder 67. In
step S203GM4 hssearttimg hevit6% obtaaich L Hehaacoovéstio2. Snpreattdatyi aniitnf or mati on
of the AV stream at the mark position 6 February 2006 - 53 . fromthe out put
of the gﬁurcﬂmﬂeﬁa¢memlngﬁsepaﬂhxmn@.mmnmu&al 6Pn (voderastignafl) i ands
determined in step S205 that the image at the mark position is not used as
t he t hurbrisidmingie 7 0c damddiol erlg@ljr.oceeds to step S208 in which a stil
image 5 to be used as the thunbnail is obtained fromthe term nal 85.

Then, in stepnSgoep Sﬁ@3eoﬁhﬁopﬁér 692rgheai assedre contleatmapked ecti on
|nfornat|on of the still inmage fromthe output of the content protection

i nf of natsineh Fessecor BETrkA OPh@u§#6@é§sPE@YBFC§t@EeSEG¥°6r°§tép S209,

the 10 process Rroceeds to step S21Q.in which the controller 69
- pause. e 31gna correspondlng to this operation is 1nput

into the controller 69 via the terminal 61.

In step:8204,‘the controller 69 determines the position

output and displayed as the mark position at a time when -the
10 mark was input in the processing of step S5203.

In step S205, the controller 69 outputs a message from
the terminal 62, and requests the user to select whether the
image at the mark position_is to be used as the thumbnail or
a still image to be used as the thﬁmbnaii is obtained from

15 the terminal 85. The user inputs the selection from the
terminal 61 based on this request. 1In step 8205, the
controller-69 determines béséd on this,seiection whether the
image at the mark position is t§ bé used as the thumbnail.

| If the image at the mark position is used as the

20 thumbnail, the process proceeds to step $206. In step SZOG,
the controller 69 obtains the image at the mark position
from the output of the MEEGZAV decoder 65, and supplies it
to the thumbnail encoder 67.

In step 5207, the controlle£_69 obtains the content

25  protection information of the AV stream at the mark position




causes the thunbnail encoder 67 to encode the th“”b”ajlsﬁﬁﬁgﬁz2bﬂ65t6p
S211, the controller 69 creates the CP_Info_thunbnail () o t hunbnai
-image.- More 15 specifically, as discussed above, the controller 69
determ nes t-he values of the CCl thunbnail, the APS thunbnail, and the
flag need Avstream nfo. In step S212, the controller 69 generates
information concerning the thunbnail to be stored in the application 20
dat abase information. In step 8213,*tﬁ@ controller 69 records the
application database information into the information recording medium 75
in a mnner simlar to the nethod descri bed above. Fig... 28 is a block
di agr am iflcbms tthat iomd:patplody bdek <2brappateatdik dtoindg) fapaig tiack WA tstggeans
and al so for playing 6 February 2006 -- 5 4 back thunbnails, such as
typi cal i magebn ororboaatt eif sitcis ndetermayss, infstde FM0SttleaBheAn
application database read froman information recording nmedium?75 via a
drive 741Badergbethproackspngithon i85 dehovdsedt 8s TBe thulGxilkbcodes 72,
and a descranbler 71, and is then input into a controller 69. The -

“control | €PnETOYLeEr AP nBEoge e nbAas Fep nBg@s t bn behidhsal aiyell oimagei deo
outpyt. For exanple, the controller 69 determnes that a thunbnail of a
typi cal Freb® BFed &rthenthupbpraj| ist ob§aigede faogpithpederninal 85.

Then, in step S209, thg controller 69 obtains the content
. protection information of the still image from the output of
the content protection information detector 86. |
After the processing of step S207 or step S209, the
10 process proceeds to step 5210 in which the controller 69
causes the thumbnail encoder 67 to enc&de the thumbnail
image. |
In step S211, the controller 69 creates the
CP“Ihfo_thumbnail() of the thumbnail image. More
15 -specifically, as discussed above, the controller 69
| determines the valueé of the CCIchumbnéil, the
APS_thumbnail, and the flag;peed_AvstreamInfd.
In step 5212, the cqntfoller 69 generates information
coﬁcefning the thumbnail to be stored in the application
20 database information.
In step S$213, the coﬁtroller 69 records the application
database information into the information recording medihm-
75 in a manner.similar to the method.described ahove.
Fig..28 is a block diagram illustrating a playbaék,

- 25 apparatus for playing back AV streams and also for playing




The controller 69 obtains the CP Info thunbnail () of the QQQQ £l 1 mage
to be played back. If the flag need AVstream nfo indiczae'tt1'g%ﬁr : ipa§s :
necessary to read fromthe information recording medium 75 the content 15
protection information (DTCP descriptor, etc.) of the image in the Cip AV
stream desi gnated by the mark-tinme-stanp of the nmark related to the

t hunbnai |l i nmage. The controller 69 inputs the thunbnail imge to a :
t hunbnai | .. decoder 80, and inputs thgudecoded image to a 20 graphics inmage
processor 81. If the flag need Avstreanminfo for the thunbnail inage

indicates 1, it is necessary to inpose playback restrictions on the
t hunbnai | according to the read content protection information. For
exanpl e, bagk thamkemtbht PrEt et i 6rP1ed-br HEAIYH HaLhaisttiisdn @5
concerning resolution restrictions inposed when video 6 February 2006 -- 5
5 cont eRerksiprgged Dacke PArdFgRA™or nat, pl ayback restrictions must be
i nposed on the thunmbnail according to the resolution restrictions. The
i mage out put &% GRRIAEa YPIMEEE] &5 dEeTo A8 IO TPALd88sed in an i mage
bl ender - roceésor.82 ,and7's i nput into,ﬁ C@%ﬁainsertin% unit 64. The CGQVS
i nserti ngeﬁ?ﬁ ing peb &% CEAE Fha , T WHEE IS s ATE <SR %4 ™ Re COl
thumynai |, _of .the CP Info tﬁﬂg?” il() f t he { hunpnai l_, .i.nt o . the _out put
i mage. _df?l%?f?u aif‘r%rérJo_‘i ston nseer(fol(anegrﬁil 1 iahrsgg?rstcsraa léa_ﬁal d c%lléy 10
protection s gnal,,, Wi Gk meAns A1 SAE @p. the APS thunbnail |
The controller 69 determines a thumbnail image to be
displayed on a video output. For example, the controllef 69
determines that a thumbnail of a typical image of a certain
10 Playlist is to be displayed.
The controller 69 obtains the CP_Info_ thumbnail () of
the thumbnail image to be played back. If the
flag need_AVstreamInfo indicates 1, it is necessary to read
from the information recording medium 75 the content
15 protection information (DTCP descriptor, etc.) of the image
in the Clip AV stream designated by the mark_timemstamp of
the mark related to the thumbnail image.
The controller 69 inputs the thumbnail image to a
thumbnail decoder 80, and inputs the decoded image to a
20 graphics image processor 81. If the flag need AVstreamlnfo
for the thumbnail image indicates 1, it is necessary to
impose playback restrictions on the thumbnail according to
"the read content protection informétion. For example, if

the content protection information has information

25 concerning resolution restrictions imposed when video




~of the CPMinfo_thunbnail (), into the output inage. The ¢ g. Oéhen
output fromthe termnal 62. The flowchart |IIustrat|ng a p yba

operation for playing back thunbnails of typical inmages and 15
characteristic-point imges of AV streans is shown in Fig. 29. In step
S301, the controller 69 reads an application database information file..
That is, the data read fromthe information recording nmedium75 via the
drive 74 undergoes 20' processing in Bhe—denodul ator 73 and the ECC decoder
72, and is supplied to the descranbler 71. The data is descranbled in the
descranbl er 71. The controller 69 then obtains the application database

i nformatbgRtéhteisroMm &g LALPUL Adnd 16y "2;! Hack - 29_The data
output fromthe descranbler 71 undergoes 6 F ru ry35006 -- 56 -

processi fgs t Pi tPEoSOURES: ASPAGKSE 4 éw/&ep@&@tﬁmnwaﬂ 6fcdi ngdVREGZAV
decoder 65, the imge bl ender processor 82, the CGVWS inserting unit 64,

and the tREr OS] @HLdMSEEd ¢ - tidds 63, Thearﬂnelg% ARt fhem t he
termnals 62 and 70. 5 In step $302, the controller 69 determ nes a

t hunbnai grapiage imadee mtayetdnck fiopidaddat riuctdminagRubllyideke user
fromthe terminal 61. In step $303, the controller 69 obtains the CP Info
t hunbnaipqcedsdihedz hunthaid immge intdea mawednzacingl viknegtep S304,
the controller 69 determ nes whether the
The CGMS inserting unit 64 inserts a CGMS 31gnal which
means the same as the CCI_thumbnail of the
CP_Info_ thumbnail () for the thumbnail, into the output iﬁage.
Then, a macrovision inserting unit 63 inserts an analog copy
_ 10 'protection signal, which means the same as the APS_ thumbnail
of the CP_info thumbnall(), ;nto the output image. The
- video is then output from the terminal 62.
The flowchart illustrating a playback operation for
playing back thumbnails of typical imageé and
15 characteristic-point images of AV streams is shown in Fig.
.29. | |
In step S301, the cdﬁtroller.69 readé an application
database information file. That is, the data read from the
information recording medium 75 via the drive 74 undergoes
20  processing in_thé demodulator 73 and the ECC decoder 72, énd
ié supplied to the descrambler 71.' The data is descrambled
in the descrambler 71. The controller 69 then obtains the
application database informatioh'file from the output of the
m—-m—u—;ndescrambler 71_

25 - . The data output from the descrambler 71 undergoes




flag_need Avstreaninfo is' 1, and if so, the controllerfﬁggwﬁ 4804 he
content protection information of the AV streamat the nar 5%05| ion. In

step S305, the descranbler 71 decodes (descranbles)' 15 the thunbnail. In .
step S306, if the flag need AvVstream nfo is 1, the controller 69 inposes
pl ayback restrictions on the thunbnail according to the content protection

information read in the processing of step $304. For exanple, if the
content 20 protection information dgf% es that the resolution when video
content is played back in analog format is restricted, the controller 69
controls the graphics inmage processor 81 to restrict the resolution of the
t hunbnai | . The graphics inmage processor 81 may reduce the image frane of
the 25 thuobessinpatedtbe sbhercendemiclkétime/ceparating W9t 66 Feiruary
2006 -- 57 In step S307, the controller 69 controls the CGYWS inserting
unit 64 MREGEINE decedeisPdn theecinigr Rirrden processhr tie s GAVP t he
macr ovi si on (anal og copy protection signal (CAPS).) to the display inmage
of the thnﬁ%hbimQSH%%Eogﬁin@n@ot$¢mﬂ¥§{9Yﬁ%ﬂ@?uﬁﬁﬁﬁﬁ?%%g UrHi s ition
processing is also one type of restriction. In step S308, the controller 69
out puts ¥Re HP sphely owtRieb fremethy e inatbred 1214 ot t he terminal 62.

Fig. 30 is a block diagrami-lustrating a configuration %gu en ?n AV

stredmfile dM BARPafPUdre THA 408F @At EFade (atermines a nai

image to be played back from the instruction input by the
ﬁSer from the terminal 61. |
In step S303, the controller 69 obtains the
CP_Info_thumbnail () of the thumbnail image to be played back.
10 | In step S304, the controller 69 determines whether the
flag_need_AVstreamInfo is 1, and if so, the controller 69
reads fhe content pﬁotection information of the AV stream at
the mark position.
In step 5305, the descrambler 71 decbdes'(descrambies)
15 the thumbnail. |
In step $306, if the flag need AVstreamInfo is 1, the
controller 69 imposes playback restrictions on'the thumbnail
according to thé content prbtection information read in the
”processing of step $304. For example, if the content
20 - protéction information defines that the resolution when
video content is played back in analog format is restricted,
the controllier 69 controls the graphics image processor 81
fo'restrict fhe resolution of the thumbnail. The graphics
image processor 81 may reduce the image frame of the

25 thumbnail based on the control of the controller 69.




are copied froma playback apparatus 101, which is a c I (out put
apparatus), to a recording apparatus 102, which is a 3%g§m§g§?¥ﬁgtion

(i nput- apparatus), via a digital bus 103 15 Information, contained in a
copy control command, indicating an instruction to copy a desired PlayLi st
recorded in an information recording medi um 201 of the playback apparatus
101 into an information recordi ng nmedium 310 of the recordi ng apparatus
102, is. input into the 20 playback -agraratus 101 via a user interface (not
shown). This command is input into a controller 208 via a digital bus
interface 205 and a bus controller 207. The controller 208 determ nes the

t . roller 20 Lo ‘
above desori oo 35eB 50T s AP ERLEEY S ML T AR A (e av

t 63 5 f i i i di um 201_
The conirorler o arss® aatr e S REbuF ey o Rk b e AR 88 BB LT T s

(Pl ayLi shfii ke EMB haﬁowét&Qerébigioﬁgga%%gygﬁg%{i g%@gc{%@t ed to the

PlayList fromthe information 5 recordi e controller 208

gi ves anshiBBhiUGERSB) ) OtSURRE Ydl NSy Vikl €30 dgh &, ciius{k f1@s been read
after being subjected to processing 1n a denodul ator 203 and an ECC decoder

204, 30 accdrgihgl tbushentertree 20mmsa 8D (AY stheanmddi®ionl0 Meanwhil e,
t he dat abase file corresponding To the AV
processing is also one type of restriction.
In step S308, the controller 69 outputs the display
video image of the thumbnail from the terminal 62. |
Fig. 30 is a block diagram illustrating a configuration
10 when an AV stream file of DVR ahd the related database file
are copied from a playback apparatus 101, which is a copy
source (output apparatus), to a recording apparatus 102,
which is a copy destination (input apparatus), via a digital'
bus 103.

15 Information, contained in a copy control command,
indicating an instruction to copy é desired PlaylList
recorded in an information recording medium 201 of the
playback ap?aratus 101 into an information recording medium

- 310 of the recording apparatus 102, is input into the
20 playback apparatus 101 via a user interface (not shown) .
This_command is iﬁput into a controller 208 via a digital
bus interface 205 and a bus controller 207.
- The controller 208 determines the stream portion of the
e e AV - stream reQuired-for playing back the above—described

25 PlayLiSt, and instructs a dtive 202 to read the AV stream




stream data read fromthe |nfornat|on recordlng nedlum ut into a
menory 206 via the denodul ator 203 and the ECC decoderggé%uaiﬁgagontrolIer
208 creates databases (Cip Information file and PlayList file) required
for playing .15 back the AV streamfile output fromthe digital bus
interface 205 based on the data stored in the nenory 206. The controller
208 also creates a Cip associated with the AV streamfile and a thunbnai
file used by the PlayList file to be.,copied. 20 The controller 208 then
gives an instruction to supply the néwly created database files (dip. .
Information file, PlayList file, and thumbnail file) fromthe nmenory 206
to- the digital bus interface 205. The bus controller 207 controls the

out put oflatheffphethe2énfoomathendigtoniingtmediioe 205, ThHes control | er 208
6 February 2006 - 59 instructs the bus controller 207 to output the AV
stream ¢pherahlierhgtfaghpastnstrectsohehdriiveyi2d? busread erfeace 205. The
AV streamfile and the database file are input into 5 the recording

appar at udat@pasonféhei $PialtopytHbat i hip olnfoymation Bkt &indus 103., A
bus controller 302 of the recording apparatus 102, which is the copy

dest i nat FepmbRahi r 6ilel neelaped &9 Fhe Rlayhbnt LEwithe Monmatdcrace 301.

The bus. controller 302 10 and t he bus controller 207 control the data
recording medium 20 ‘ .

The controller 208 gives an instruction to supply the
AV stream data, which has been read after.being subjected to
processing in a demodulator 203 and an’ ECC decoder 204, fo a
digital bus interface 205 as an AV stream file.
i0 - - Meanwhile, the database file corresponding to the AV
 stream data read from the information recording medium 201
is input into a memory 206 via the demoduiator 203 and the
: ECC decoder 204. The controller 208 creates. databases (Clip
Information file and PlayList file) required for playing |
15 back tﬂe AV stream file output from the digital bus
interface 205 based on the data stored in the memory 206.

The contrcller 208 alsc creates a Clip associated with the

AV stream file and a thumbnail file used by the PlayList
file to be copied. | | '

20 ‘The controller 208 then gives an instruction to supply
the newly created database files (Clip Information file,
PlayList file, and thumbnail file) from the memory 206 to
the digital bus interfacg 205. .

The bus controller 207 controls the output of the files -

25 from the digital interface 205. The controller 208




transm ssi on/reception tinings by exchanging the file ¢
commands. A controller 308 of the recordi ng apparatus f§§&HF§2be _
instruction to record, the AV streamfile input into the 15 dlgltal bus
interface 301 into the information recordi ng. medium 310 after processing
the AV streamfile in an ECC encoder 304, a nodul ator 305, and a drive
309. The controller 308 also gives an instruction to wite the

dat abase-files--input into the digital®%us interface 301 20 into a nmenory
303. The controller 308 also gives an instruction to read the database
files (info.dvr file and thunbnail file) recorded in the information

recor di ngngdiugts3thei B tbatrBEMBEY28093taf b8EPNEOERE SANGs EAdaflat abase
files in the drive 25 3.09, a denodulator. 307, and an ECC decoder 306. 6

Febr uary 20862608 The aathbakkeri388rupgatrs abglt@iObdyrlﬁtéﬁfé&githe
thunbnail file stored in the nmenory 303. Mrre specifically, the controller
308 addsZ20Bhe nanme of the PlayList file to be recorded to the
Tabl eOF Pl ayLi st of the Info.dvr file stored 5 in the copy destination, and
adds the t hunbBraildV tatsam rieclor dedl tithd s tadhadmaiilld idre sthpuedinmot he copy
destination. The controller 308 gives an instruction to read the database
files frbhet Fecopdibhy RO rabes t 02 ecdrich hiosn the ocody) dewet iinaftdomat i on

recordi ng, medi um 310 after proce53|ng t he
: via the digital bus 103.

A bus controller 302 of the recording apparatus 102,
which is the copy destination, controls the input of filés
from a digital bus interface 301. The bus controller 302

10 and the bus controller 207 control the data
transmission/;eception timings by exchanging the fiie copy
control commands.

A controller 308 of the recording apparatus 102 gives.
an insfruction to record the AV stream file input into the

15 digital bus interface 301 into the 1nformat10n recordlng
medium 310 after processing the AV stream file in an ECC
. encoder 304, a modulator:305, and a drlve 309.

'The controller 308 also gives an instruction to write

the database files input into the digital bus interface 301 ~
20 into a memory 303.

‘The controller 308 also gives an instruction to read
the database files (info.dvr file and thumbnail file)
recorded in the iﬁformation recording medium 310 into the

.. memory 303 after processing the database filés in therdrivem

25 309, a demodulator 307, and an ECC decoder 306.




dat abase files in the. ECC encoder 304, the nodul ator 3 ' drive
309. Fig. 31 is a flowhart illustrating the processing?F%ggQggbgg by a -
copy source when a thunbnail image is copied 15 fromthe playback
apparatus 101, which is the copy source (output apparatus), into the
recordi ng apparatus 102, which is the copy destination (input apparatus).
In step S701, the controller 208 reads the application- database
information file (Fig. 13). That 'is, é@e_ZO controller 208 controls and
instructs the drive 202 to read the application database information file
fromthe information recording nedium 201. The application database
information file read fromthe information recording nmedium 201 is
supplied to ahe sootedliprt B@8nundayesothaf iafo2dvanfélgorhg BROcessing in
t he denodul at or 203 and the ECC 6 February 2006 - 61 decoder 204. The

cont r ol [@runtos it efi e s neate igpithiec semory d8Babalereneveraticaltile stored
in the nmenory 206.. In step S702, the controller 208 seleg¢ts a thunbnai

i mage t o-ise daqudmtldareddto adds ddsy neEs o9fatthen PBavedséntEhE 8 PRstruction
fromthe user. In. step S703, the cagntroller 208 qbtains tEe

CP- | nf o-zanswsingd 119 e JebledRdavidstork ﬁéleaﬂi&ﬁe:a&cﬁh §dStPRERbNai |

i mge selected in step S702 fromthe application _database information file
(mend. t iidk/the 1Yl BesiidAdd 9 2 ﬁ@%ﬁ%ﬁ@&@?“aﬁ& be |

recorded to the thumbnail file stored in the copy
"destination.
The controller 308 gives an instruction to read the
database files from the memory 303, and to record them into
- 10 the information recording medium 310 after processing the
database files in the ECC encoder 304, the modulator 305,
and the drive 309.
Fig. 31 is a flowéhart illustrating the processing
performed by a éopy source when a;thumbnéil image is copied
15 from the playback apparatus 101, which is the copy source
(output apparatus), into the recording apparatus 102, which
is the copy-destination {input apparatus).
| In step S701, the controller 208 reads the application:
u;é£égase iﬁféfmafion file (Fig. 13). That is, the
20 controller 208 controls and instructs the drive 202 to read
the application database information file from the
information recording medium 201. The application database
information file read from the information recording medium
201 is supplied to and stored in the memory 206 after

25 undergoing processing in the demodulator 203 and the ECC




In step S704, the controller 208 determ nes whet her th%;:
flag__need-Avstreaminfo (Fig. 17) is 1, and if so, the 'é%WF¥5?P%§ 208
reads the content protection information of the AV stream at the mark
position. 15 In step S705, the controller 208 determ nes whether the

fl ag_need- Avstream nfo .(Fig. 17) is 1, and if so, the controller 208

i nposes-copy restrictions on the-thunbnail according to the content
protection information. For exanple, 6if-the content protection information
has 20 information concerning the period-for which copying can be nuade,
the controller 208 inposes copy restrictions on the thunbnail based on the

d | . 10: of th
Perl . | oot 20 | TS FEomRGLILE 208 Gidd SR s Wnd gy ("
pr ohi bi téatmaééummaéi&mbﬂ@gs%cﬁ% GCrFee*?r[éﬁﬁHﬁ& 2%6 - 62 1In step

5707, the controller 208 creates. a thunbnail. 1nmage fil

(nenu t dat / mamkK g ) 7ad %hkh%ﬁﬁﬂ%bhl@@fQU@HEEQ@ctsfhl%humbnall
(menu. tidx/ mark.tidx) concerning a thunbnail inmage that can be copied. 5

In step Sidfe tdheoeonidmdiarr08d ransiepy deetibhwilkpaidaddmea fthke and
the thunbnail information file to the copy destination. As described

abové, aotorchalgido fdven ptesarder nventi on, when recordi ng an AV stream and
al so recording a thunbnail 10 inmage representing a typical inmage or a
characteri st ifo pdept S703, the controller 208 obtains the

CP_Info_thumbnail () (Figs. 16 énd 17) of the above-described

thumbnail image selected in step S702 from the applicatign

database information file {menu. tidx/mark.tidx) stored in

10 the mémory 206.

In step 3704, the controllier 208 determines whether the
'fiag_need_AvstreamInfo (Fig. 17) is 1, and if so, the
controller 208 reads the content protection information of
- the AV stream at the mark position.

15 In step S705, the controller 208 determines whether the
flag | need AvstreamInfo (Fig. 17) is 1, and if so, the
controller 208 imposes ‘copy restrictions on the ‘thumbnail
according to the content brotection information. For

- example, if’the'COQtent protection infdrmafion has
20 informétion concerning the period for which copying can be
made, the controller 208 imposes copy restrictions on the
thumbnail based on the périod information.
In step 5706, if the CCI_thumbnail (Fig. 17) of the
.CP;Info;thumbnail() is not copy ffee, the.controllerwzog

25 prohibits the thumbnail from being copied.




of the AV stream content protection information can b dd t he
thunbnail inmage and is then recorded. The content prot'gscﬁ%gﬁaer?r%kjgsr mati on .
i ncludes at | east one of the copy generation managenent information (CCl)
and 15 the anal og copy protection information (APS).. For exanple, when a-
thunbnail image is created by using an inmage at a characteristic point of
an AV ' stream,. content protection information of the thunbnail i mge
can be generated based on the content _protection information for 20 the

i mage at the above-described char act"eﬁ?st“i c point of the AV stream Wen
the thunbnail image is created froman image in the AV stream the content .
protection information of. the thunbnail inage contains an identifier 25

" (fl ag_ need_ AuststeqmsTiod), it catritng ket BRE8 idreataze@eI$aumpn@ifebr uary
2006 --- 6 3 to refer to the content protection information of the AV
stream Ihage nfikdles (rerpostidit And ok dieddtwidrd tehethsinibrea i orinfighmrdion.
information other than CCl and APS is necessary as the content protection
i nf or mat £ bke ofmerhe. tidrineik . {idie. cE Ferndirgr s Sddwibwie,. igiagse thatthunbnai-|
image is recorded by adding the content protection information thereto,
the copgandre asfoi t hunbnai |l can be protected. Thunbnail inages and the
content protection information théreof are recorded in units of blocks (tn
bl ock) havi ngtastep §rédet &hei rotarrderad@r §ragpyerehéhgddi ti on and

arti al : - :
P thumbnail image file and the thumbnail information file to

the copy destination.

As described above, ACCOrding to the present invention,

when recording an AV stream and also recording a thumbnail

10 _image representing a typical image or a characteristic point
of the AV stream, content protection information can be
added to the thumbnail image and is then recorded.

The content protection information includes at least
one of the copy genefation management information (CCI) and

15 the analog copy protection information (APS).

For example, when a thumbnail image is created by using
an image at-a characteristic point of an AV stream, content
protection information of the thumbnail image can be
mécncrated based on the content protéction information for

20 the image at the above-described characteristic point of the
AV stream.

When the thumbnail image is created from an image in

the AV stream, the content protection information of the
. thumbnail image contains an identifier

25 (flag_need AvstreamInfo) indicating whether it is necessary




del etion of the thunbnalls can be perfornmed easily and %Egénj QBOéhe
content protection information is stored after the thu AArT |nag th

start position of the content protection information in-the

above- descri bed bl ock can be 15 randoni zed since the size of the thunbnal
image is variable. This makes it effectively difficult to extract the
content protection information fromthe thunbnail image file. JPEGis used
as the format of the thunbnail inmage: €Xince-JPEG is widely used as the de
facto standard, the 20 inplenentation of the format its relatively easy.,
and high conpatibility is ensured. The format of the thunbnail image is
_not  rest RioCirE 0 tHPERe éeatbn@lF&BE%CQEONPEEkoE%EELS%FOf {hEFayetc. my be

used. In the present invention n an-informat-ion recording 25 mediumin
whi ch an sA¥esi.eanrhasdmakkBuiBngbksipagetb abgbrwaey 20086s1+fation
representing a typical inmage or a characteristic point of the AV stream
are recowtiette Whe€orinheivhuobnar| thaRgecrsandl Apsdi hagkcés 98y hgsi phor mati on

recordi ng medi um playback restrictions are inposed on the thunbnail image
based oncohéebtcprmbeattpoot bnfoomatbbnr o8t the tkaabaeil i hmagd. added to the.
thunbnai |l image. That is, a copy generation. managenent signal or an

anal 6y copy protdbidussed griaive s siduss 4 octaumiplaiybadcdacsd gralrdawmplealy back
the pl ayback signal. Playback restrictions are also inposed on the
thunbna|PY|ﬁ§@én%a§b@ camtemt tieotorteonr priveeatibm itHeremi othef the AV

stream - . .
copyright of the thumbnail can be protected.

Thumbnail images and the content protection information

thereof are recorded in units of blocks {(tn_block) having a

10 predetermined size. Accordingly, the addition and partial

deletion of the thumbnails can be performed easily and fast.
If the content protection information is stored after
the thumbnail image, the start position of the content
protection information in the above-described block can be
15 randomized since the size of the thumbnall image 1is varlable.
This makes it effectlvely dlfflcult to extract the content
protection information from the thumbnail image file.
JPEG is used as the format of the thumbnail image.
” ”Siﬁce'JPEG is widely used as the de facto standard, the
.20  implementation of the format is relatively easy, and high
compatibility is ensured. The format of the thumbnail image
_lis not restricted to JPEG, and I-picture of MPEG, PNG, GIF,
 TIFF, etc. may be used. |
In the presentrinvention,-in‘an-informafion‘recording

-25 medium in which an AV stream and a thumbnail image



Accordingly, illegal copying of the thunbnail image ca Rﬁru&&?%ﬁ ted. In
the present invention, in an information recording nediumof’a playback -
apparatus in which an AV stream.and a 15 thunbnail inage representing a
"typical inmage or a characteristic point of -the AV stream are recorded,
when the AV stream and the thunbnail inmage are copied into another - -

i nformation recordi ng nedium copy restrictions are inposed on the

t hunbnai | i mage based on the content protection 20 information recorded in
and added to the thunmbnail image. That is, it is determ ned whether to
copy the thunbnail image so that restrictions of the copy generation
managenent information (CCl) of the thunbnail inmage can be protected.
Copy resrepresemsing ea af ¥l ¢apogeayory e ehamdrketidtiay®oids: Isdfsed on t he
content protection information of the AV stream 6 February 2006 - 6 5 -
Accor di ngrs AErs Eppm cais dedordedpyihrp athadipminall dapga dget her ‘with

t he correspondi ng video signal can be inplenented while praotecting the
copyr i gitlayed Heaeh it the igEratian  xeqrnding medijume edAyRe&d to t he
case in which 5 only AV streans._ can he cqpied since the need for the user

to add ZETHUHDRATS iGkiyARP Ik Wb Brnaddmimadsy basede Onithgt ed. The
abovgédescribed series of processings can be executed b ardw%%% or
r qﬁ? :

Sof t Gar COMPTY. REAESE T SRR G R RAR AR (b 35 &

thumbnail image. That is, a copy generation management
signal or‘an analog copy protection signal is added to a
piayback signal-tb play back the playback signal. Playback
restrictions are also imposed on the thumbnail image based
10 on the content protection information of the.AV stream.
Accordingly, illegal copying of the thumbnail image can be
prevented. .
In the present invention, in an informatioﬁ recording
medium of a playback apparatus in which an AV stream and a
15 +thumbnail image representing a typical imége or a
characteristic point of the AV stream are recorded, when the
AV stream and the thumbnail image are copied into another
information recording medium, copy restrictions are ‘imposed
”;ﬁ fhé ﬁhumbnail image based on thé content prdtéction
20 information recorded in and added to the thumbnail image.
That is, it is determined whether to copy the thumbnail
image so that restrictions of the copy geﬁeration management
information (CCI) of the thumbnail image can be protected.
Copy restrictions are also imposed on the thumbnail image - -

25 Dbased on the content protection information of the AV stream.




prograns formng the software are installed via a netwo or cordi ng
medi um into a conputer built into dedicated hardware o#E?%P®W§Mb§
gener al - pur pose conputer which can inplenent various functions by
installing various prograns. 15 This recordi ng nmedi um may be forned of
package nmedia, which are distributed separately fromthe apparatus for
-supplying the prograns to. the user, consisting of a magnetic disk
(including a floppy disk), an optical 68 sc (including a CD ROM (Conpact
D sk-Read Only Menory) and a DVD (Digital 20 Versatile Disc)), an

magnet o-opti cal disk (including M (Mni-Disk) (trade nane)), or a

sem conduct or » hEeIm t i . 1 he C [ i ..be forned of
a ROM or a hard |is/ E brﬁﬁ%%f%%%bégééfh%éﬁﬂ%ﬁ%ﬂ arellsuppl ied to

the user i%%éetgﬁéﬂﬂef%fﬂﬁa{:ﬁg wr*@ﬁ?ﬁ*g%ﬁ;tggd%? %gggg;i f\c%ﬁq&éfi cation,

the steps of the prograns stored 6 Fe 0 e recording

Medi UM Mapi 8bHEEA PHPLES ShAGteSXERY ! B | Bogyti Rt SEF! e BRI ACCON di Ng
to the order included therein, and may al so 1 nclude processi ng executed

‘concur r eRinhye Or Thigli ¥4 dhgkd Vet Ped DSt EbibaARR! {§abhd | Lysdcnpr@ing to the
first video signal processing apparatus and nethod, the first recording

nedi BM antlytie stidsis REOYIHen pidte PLRSENEhS NVESd | B hd iydnald | mage
10 corresponding to an obtained video signal is generated, and
add a thumbnail image to the copied AV stream later is
eliminated.
The above-described series of processings can be
executed by hardware or software.
10 If software is used for executing the processings,
programs formiﬁg the software are installed via a network or
a recording medium into a computer built into dedicated
‘hardware or into a general-purpose computer which can
implement various functions by installing various programs.
15 This recording medium may be formed of packagé media,
which are distributed separateiy from the apparatus for
supplying the programs fo_the user, consisting of a magnefic
disk (including a floppy disk), an optical disc (including a
CD-ROM (Compact Disk-Read Only Memory) and a DVD (Digital
20 Versatile Disc)), an magneto—optical disk (including MD
| (Mini~Disk) (trade.name)), or‘a semiconductor memory.
Alternatively, the recording medium may be formed of a ROM
or a hard disk storing the programs therein, which are
13upplied ﬁo thezuser while being inﬁegrated.in the apparatus. -

.95 - - In this specification, the steps of the programs stored




content protection information-corresponding to the gqué%é%géﬁagnbnail

image is generated. The content protection information o the
t hunbnai | i mage, and the thunbnail image is then recorded in an.information
15 recording nedium Thus, the copyright of the thunbnail inages can be -

protected. According to the second video signal processing apparatus and
nmet.hod, the second recording nedium and the 20 second program of the
present invention, a video signal, Q.%Eugbnaij i mge corresponding to the
video signal, and content protection information added to the thunbnai
imge are extracted froma signal played back froman information
processi ng nmedium and the output of the thunbnail inage is 25 restricted
based oniththexteacteéingone¢dinm prnay etigcbnd® FRedremsin@@@Ecuted in a
information. Thus, illegal copying of the thunbnail inages can be
pr event etimgcser déngrapnehea¢adoding i on thee orriew imsdingadoftheveing present
invention, a video signal, a thunbnail image 'corresponding to the video
~ signal, and mawntaheo piotbeds @roteT DRI IICET axivdined tly ©ive t hunbnai |
image are recorded. It is thus possible to provide an information
recor di ntPdedi e Ry which i1l egal copying of thumbnail 10 inmages can be
prevent ed. :
5
Industrial Applicability
According to the first video signal processing
apparatus and method, the first recording medium, and the‘
first program of the présent invention, a thumbnail image
10 corresponding to an obtained video signal is generated, and
content protection information corresponding to the
-generated thumbnail image is generated. The content
~protection information is added to the thumbnail image, and
the thumbnail image is then recorded in én‘information
15 récording medium.
. Thus, the copyright of the thumbnail images can be
protected.
According to the second video signal processing
apparatus and method, the second-recording medium, and the
20 second program of the present invention, a video signal, a
“thumbnail image corresponding to the video signal, and
content protection information added to the thumbnail image
are extracted from a signal played back from an information

processing medium, and the output of the thumbnail image is

25 restricted based on the extracted content protection




program of the present invention, content protection i HAYi
detected froman input video signal, a thunbnail image signa
corresponding to the video 15 signal is generated, copy control information
of thé thunbnail imge is generated based on the detected content
protection information, and the video signal, the thunbnail inage signal,
and the copy control information are rfécorded into an information
recordi ng medium 20 Thus, information can be recorded into an information
recording nediumso that illegal copying-of thunbnail images can be
prevent ednrAesaidbAg to the video playback apparatus and nmethod, --- _._
-and the- fourth program- of the present invention, -a video - 25 signal,
a thunbnai | i1Rge, siTNeGaTossSPHANdNORO LEnyiHe0 HudRlY Waky pR006 - 68
signal, ‘and copy control information of the thunbnail i'nage signal are
pl ayed bpekviknesdan i nformation recording nedium and a copy control
signal is added to the thunbnail inage signal based on the played back
copy control Acd@rdiatg otp thanthftdemtide ddusimiaid rdmEaam Sifgrak W th the
copy control signal is output. Thus, information in which illegal copying
of - t hunbpaésent nagesn tion bea py ddent edycah, be fhayeth Hiacimdgeom an
i nformation recordi ng nmedium 10

corresponding to the video signal, and content protection

According to the video recordi ng apparatus and net hod, dth ird
%FS %%ﬁeis

information corresponding to the thumbnail image are
rgcorded. It is thus possible to provide an inforﬁation
recording medium in which illegal copying of thumbnail

10 images can be prevented.

According to the video recording apparatus and method,
and the thirq program of the presént invention, content
protection information is detected from an input video
éignal,'a thumbﬁail image signél correspdnding to the video

15 signal is generated, copy control information of the
thumbnail image is generated based on the detected contént

- protection information, and the video signal, the thumbnail
image signal;-and the copy control information are recorded
"into an information recording medium.

20 Thus, information can be recordédrintb an information
recordiﬁg medium so that illegal copying of thumbnail images
can be prevented.
| According to the video élayback apparatus and method,

e - -and théwfourth programnbf the present -invention, a video -

25 signal, a thumbnail image signal corresponding.to the video




6 February 2006 - 69 CLAIMS 1. A video signal processi a us -
conprising: generation neans for generating a thunbnaiﬁ§F%ﬁ6§9§baé R
corresponding to an input video signal; first control neans for generating.
content protection information corresponding to the thunbnail image
generated by said generation neans; recording neans for recording the
video signal into an -information recording nedi-umtogether with the

t hunbnai | i mage generated by said ge%%rgtion means and t he content
protection information generated by said first control neans; and wherein
the content protection information conprises copy generation nmanagenent
information. 2. A video signal processing apparatus according to.claim 1,
wher ei n shegnednt and pepyeconshoi nfnfarmnabhosonpr thesthnabogil copyge
protection control information. 3. A video signal processing apparatus
accor di ngiosadl arm plaveficbark §5PHd gentriermatheansegenelng aredinmm,

t hunbnai | i nage by using an_inage.in the video signal, and said first
control 2aRfafsCERMefaREEClnelghnlent pr@e@ct? obhentlvwrersbh Braghe
t hunbnai | i mage based on content protection informati on_of the inmage

cont ai ne§iFR2LhB2FPAO™ sTRRaPLaned sPITH eePRY oFRIF LH?P b RSP FRR Bishr at us
accordingnto claim_ 1, whereinp said generation neans generates the

thunﬁ%ai pn§5§n6 F%%r%%?@baﬁgk imag 31gnal with the “copy control

signal is output.

| Thus, information in which illegal copying of thumbnéil
images can be prevenﬁed can be played back from an |
information recording medium.

10




.- 70 Dby using-an image in the video signal, and said rst P means
generates the content protection information contalnlng @ﬁgﬁ éfler

i ndicating whether it is necessary to refer to content protectlon
information of the video signal. 5. A video signal processing apparatus
according to claim 1, wherein said_rggordi ng nmeans records the thunbnai l
imge and the content protection information in units of blocks having a
predeterm ned size. 6. A video signal processing apparatus according to
claim 1, wherein said recording @E rnms the thunbnail image and the
cont ent protectlon i nformation corr %5% |ng to the thunbnail inmage into a

bl ock as palr l%gg gfcordsr%hgsghpcgp arat x&%po S|gnal processi ng
appar at us accorging to %ﬂ M OIS SWker SPRASANE 1 €T dlng means records the

thunbnai | i magg Qgraa%aofnssﬁé ! BeaLUERNAL! chigBACGREELNG Lo a JPEC

met hod. 8. A vi eo si gnal processi'ng apparatus accor oclaim 1,

further Qgﬂﬁ@@ﬁbﬂgln@haygacg@ﬁgamgdggrsp @ying back a S|gnal recorded in
the information recordi ng nedium separation neans for separating the video

signal, the thufbnaidntirbBOR00Q" Fe8RAErAGihe Ehranitdppotsddiah, and the
content protection information corresponding to the thunbnail 1nmage from
t he si gnainfprayeiobask-regpsadithgltay bhektbutketaidaipa@dCfenerdted ngans; and

said generation means;

recording means for recording the video signal into an

information recording medium together with the thumbnail image

geﬁerated by said generation means and the content protection

information generated by said first control means; and

wherein the content protection information comprises copy

generation management information.

2. A video signal processing apparatus according to claim

1, wherein the content protection information comprises analog

copy protection contreol information.

3. A video signal processing apparatus according to claim

1, wherein said generation means generates the thumbnail image

by using an image in the video signal, and said first control

' means generates the content protection information of the

thumbnail image based on content protection information of the

image contained in the video signal.

4. A videq signal processing apparatus accprding to claim

1, wherein said generation means genérates the thumbnail image




second control neans for restricting an output of the éo L{gngnaizl I, mage
based on the content protection information separated SHTY ggé)ar ation
means.. 9. A video signal processing apparatus according to claim 8,
wherein the content protection information conprises an anal og copy
protection control signal, and said second control neans perforns control
so that a copy protection signal is_ Hpgri nposed on an out put signal
according to the anal og copy protection control signal. 10. A video signal
processi ng apparatus according to claim 8, wherein said second control
means further restricts a playback operation of the thunbnail inmge based
on the coBYentingest évagonin rher bEsosismalheand ded Sifgiar . cantrod vi deo

si gnal processin %ggarat us according to claim _8, wherein, when the

t hunbnai | "R} ES BP ehs reatanbiertestirsr Mt PR LR oFoR R i um  sai d
second contro ns._ restricts the.copying of the thunbnail | page based on
the. cont At USTERCRET o PSS hac TR dba T A Ao 5™t RE ¢ hambnai |
| mage. 12ﬁo&éﬂtd§90%8£'fén RLSEeRSE 6L PLat de@&%quﬁéﬂg to claim 11,

wherei n the cont ént protection |1 nformation conprises copy generation

managenmens, i nf or gabi @b ARMasapELEREANY 68PLFHus @%@B%I@%tﬂ& chigsikhe _
copying of the thunbnail inmage so that restrictions of the copy generation

managenent, Gvtealrinasyi @ MEord72g medmy metbeds ofhd htyunbnabhaidagenagd are
prOteCtquhe content protection information in units of blocks having a
predetermined size.
6. A video signai processing apparatus according to claim
1, wherein said recording means forms the thumbnail image and
the content protection information corresponding to the
thumbnail image intc a block as a pair, and records the block.
7. A video signal processing apparatus according to claim
1, wherein said recording means records the thumbnail image by
compressing the thumbnail image according to a JPEG method.
8. A video signal processing apparatus according to claim
1, further comprising:
| playback means for playingrback a signal recorded in the
. information recording medium;
separation means for separating the video signal, the
thumbnail image corresponding to the video.signal, and the

content protection information corresponding to the thumbnail

image from the signal played back by said playback




13. A video signal processing apparatus according to cléa\i:mru%%,zopﬁer ein
said second control means further restricts the copying %l? e unbnai |

i mge based on the content protection information of the video signal. 14.
A video signal processing nethod conprising: a generation step of

generating a thunmbnail inmage corresponding to an input video signal; a
control step of generating content protection information corresponding to
the thunbnail inmge generated by progessing of said generation step; a

recording step of recording the video signal into an information recording
medi um t agedriser amidt h t he thunbnail i mage generated by processing of said
generation step and the content protection information generated by
processi ng of sardndcrrntobl seaps fnd reberiitinghenconteit ofr hecti on
informati on conprises copy generation managenent information. 15. A

r ecor di ngtREENGAL i Hhada SRS corrpiite corERifa BIretpEbEPmNioEMR BEDY ded, sai d
conput er -readabl e program conprising: a generation step of generating a

t hunbnai | S§RA&gES Pgﬁ%oﬁ?@aﬁ@tfﬂl &Y' Aput video signal; . a control step

of gener%i ng cogt%r%eopr otec iorn i nf.ormatiaon corres(gro %I ng to tinme
t hunbnai |1 mage Genstost S4BT PrEessl PR eits §ererHti%ACstEH™ and a

o um ¢ et RBF ot Ko R bREy T8 el FEppidlge” Bonb FLEGTE N TECOTAING
analog copy protection control signal, and said second control
means performs control softhat a copy protection signal is
superimposed on an output signal according to the analog copy
protection control signal.
2 10. A video signal processing apparatus according to claim

8, wherein said second control means further restricts a

playback operation of the thumbnail image based on the content

protection information of the video signal.

11. A video signal prqcessing apparatus according to claim
8, wherein, when the thumbnail image is copied into another
information recording medium, said second control means
restricts the copying of the thumbnail image based on the
content protection information recorded in and added to the
- thumbnail image.
12. A video siénal processing apparatus‘aCCOrding to claim
11, wherein the content pfotection information comprises copy
generation managément information, and said second control
means restricts the copying of the thumbnail image so that

restrictions of the copy generation management.



- 73 image generated by processing of said generation
content protection information generated by proceSS|ng‘%%ng gogintrol

step; .and wherein the content protection information conprises copy
generati on managenent information. 16. A programallow ng a conputer to
execute: a generation step of generati-gg_a thunbnail image corresponding
to an input video signal; a control step of generating content protection
i nformation corresponding to the thunbnail image generated by processing
of said generation step; recordlng step of recording the video signal
into an IiREBFRREI®NOfe hﬂ@bﬁéﬂldWF@@géF?mRrQHﬂFﬁthe thunbnall i mage

gener at ed ﬁy pr0§§SSIn ] id eneratlon step and the,conten rotection
i nf or mati dr* genefat’éde %ysiﬁQ§1 ﬁ@?%?mkﬁpaaf% 15 GCCosting th§ rein the
content prat eghl.on . ofekBidon 889%18%zaﬁgpyurt%%geﬂ_»agt&%eéa@ﬁgerrent

i nf or mati on’ eo signal processing a nprisi ng pl ayback

means for -BLaYAPGHHREK @héﬂﬁﬁyﬁl Eﬁégg(B%%eﬁnoﬁnthé'HB%EEHE'ﬁEbEé%%&BH'ng
medi um separation nmeans for separaiing a video signal, a thunbnail inage

corr espondnfgriL: ilohe o¥ | €199 wid@akigmdud content protection information
corresponding to the thunbnail inmage fromthe signal played back by said

pl ayback dtansk -aitbocenynal preaessiog edmiodotbmpgisimgout put of the
thunbnat| a generation step of generating a thumbnail image
corresponding to an input video signal;
a.control step of generating content protection
information corresponding to the thumbnail image generated by
processing of said generation step;
a recording step of recording the video signal into an
information recording medium together with the thumbnail image

generated by processing of said generation step and the content

protection information generated by processing of said control

step; and

wherein the content protection information comprises copy

generation management information.
15. A fecording medium in which a computer-readable program
is recorded, said computer-readable program comprising:

a generation step of generating a thumbnail image
correéponding to an input video signal;

a control step of generating content protection
information corresponding to the thumbnail image generated by
processing of said generation step; and

a recofding step of recording the video éignal'into an

~ information recording medium together with the thumbnail



i mage based on the content protection information separ ebd b%/ @@I d
separation neans. 6 February 2006 - 74 18. A video si gﬁra%? rﬂ? 88 i ng
apparatus according to claim 17, wherein the content protection

i nformati on conprises an analog copy protection control signal, and said
control means performs control so thag a copy protection signal is

superi nposed on an output signal according to the anal og copy protection
control signal imi8e dendrdeedshgnodesetRsSdNEGABPaend i iaBCetdhnghd 0 claim
17, wherein said control neans further restricts a playback operation of
t he t hunbite |confrege pagsedtonnt iefoowtént geratagetli by prdassangont of t he
video signal. 20. A video signal processing apparatus according to claim
17, wher ef®id WRBRTPhesteminBRAi | i mage is copied into another information
recording nediu said _control neans restricts the copying of the

t humbnai | i rrag?é’mﬁ’é?ébl O FARECIPERt P e dPF O GiRP o B o1 Sr XY ded i n

and addedg%n%rtaggoﬁh r&grinl n,é nage. g%ionA: video signal processing apparatus
according®to claimZ0, Wher ei i the cont ent protection information

conpri sesy €opy geﬂ;&eggaﬁta'&noglmqgjege%ﬁng)@géy Rt LB @nd said control neans

restricts the copying of the thunbnail inmage so that restrictions of the
copy generation gefRgeIeAt stdff WEMBEh&FaGing bhehidBHEnaihaddrage are
protected. 22. A video signal processing apparatus according to claim 20,
wher ei n saimtespobdilg means faputherideessigris t he copyi ng of

a control step of generating content protection
information corresponding to the thumbnail image generated by
processing of said generation step;

a recording step of recording the video signal into an
information recording medium together with the thumbnail image
generated by processing of saild generation step and the content
protection information generated by processing of said control
step; and

wherein the content protecticn information comprises copy
generation management information. |
i7. A video signal processing apparatus comprising:

playback means for playing back a signal recorded in an
information recording medium;

separation means for separating a video signal, a
thumbnail image corresponding to the video signal, and content
protection information corresponding to the thumbnail image
from the Signal plaved back by said piayback means; and

control means for controlling an output of the thumbnail

image based on the content protection information separated by

said separation means.




the thunbnail inmge based on the content protection 6 Egpruar 6 - 75
information of the video signal. 23. A video signal préﬁg %Pﬂézﬁgghod
conprising: a playback step of playing back a signal recorded in an

i nformation recording mediuny a separation step of separating a video

signal, a thumbnail image corresponding to the video signal, and content
protection information corresponding to the thunbnail inage fromthe 5
signal played back by processing of said playback step; and a control step E
of controlling an output of the thunbnail image based on the content

pr ot ect i 0A8i nf or AalilgAC sEEMeAt BHOBSSS gD épBarafgorcsarding jar &LR&R st ep.

24. A recording nediumin which a conputer-readable programis recorded,
sai d conpdt er YPEEdR0 FR® FBGERM REMFT SRy L EP T3 BRcROYHE S ST 2Pl ayi ng back
a signal recorded in an_ _informatjpon recordin di. a_separation step of
Separat| ng ALY de5YaPERETC Y EROREIA 1 0 Al e KOrrednBRaTTE C6oPRe vi deo
signal, a tectd LN i esy i to the thunbnai

i mge frg%f?ﬁgkgggﬁ%ngl%ﬁéﬁg%aékggéigﬁ%@%gg?%g:%ﬁﬁ%giggplayback step

and a conkiipbrSigisedl of 0iM IR s2gn QUL raing heo tdhemBRaLbg d:dz?‘ge based
on the content protection information separated by processing of said
separ at | oprste&frion control signal.

19. A video signal processing apparatus according to claim 17,

wherein said control means further restricts a playback

operation of the thumbnail image based on the content

protection information of the videc signal.

20. A video signal processing apparatus according to claim

17, wherein, when the thumbnail image is copied into ancther

information recording medium, said control means restricts the

copying of the thumbnail image based on the content protection

information recorded in and added to the thumbnail image.
21. A video signal processing apparatus according to claim 20,

wherein the content protection information comprises copy

generation management information, and said control means
restricts fhe copying of the thumbnail image so that
restrictions of the copy generation management information of
the thumbnail image are protected.

22, A video signal processing apparatus according to claim
20, wherein said control means further restricts the copying of

‘the thumbnail image based on the content protection



25. A program al l owing a conputer to execute: 6 Februarg %% Oéﬁ
pl ayback step of playing back a signal recorded in an ﬁ ﬁ
recordi ng medi un a separation step of separating a video signal, a

t hunbnai | i mage corresponding to the video signal, and content protection
information corresponding to the thunbpail inage fromthe signal played
back by processing of said playback step; and a control step of
controlling an output of the thunbnail imge based on the content

protection information. separated by processing of said separation step.
26. An information recording nediumin which a video signal, a thunbnail

i mge cori®pIRELay ¢ theeviderediginghal , and content protection

informatiQ corresgondlnggto the thunbnail image are recorded, and wherein

the cont pr ot BcYIHP PAEBRHERIGITSESNBrIRW L 6pPPr HRHEat i on managenent

i nf or mati on. n |nfornat|o r.ecordin % medi um accor di Q% to cIa|n126
r8hd

wherein the coﬁt% w%%%iéé??d% PSP RELPET CompInetst o | 09 “Topy

protectiao i.nformation recordi ng medi um according to
cl aim 26, ﬂﬁ%%@%g?&n %hln%nafﬁ%mﬁage and the content protection

i nformation arg g@&%%el@nl 8eupidfs Rbablpcks NaulAG 8igpiedet ermned size.
29. An information recordi ng medi umaccording to claim 26,

thumbnail image corresponding to the video signal, and content

'protection information corresponding to the thumbnail image
from the signai played baék by processing of said playback
step; and

a control step of controlling an output of the thumbnail
image based on the content protection information separated by
processing of said separation step.

24. A recording medium in which a computer~readable program is
recorded, said computer-readable program comprising:

a playback step of playing back a signal recorded in an
information recording medium;

a separation step of separating a video signal, a
thumbnail image corresponding to the video signal, and content

- protection information corresponding to the thumbnail image

.from the signal played back by processing of said playback
step; and

| a control step of controlling an output of the thumbnail
image based on the content protection information separated by
processing_of said separation step.

25. A program allowing a computer to execute:




6 February 2006 - 77 wherein the thunbnail inmage and t?ﬁacont§® 6
protection information corresponding to the thunbnail @Emg recor ded
by being fornmed into a block as a pair. 30. An information recordi ng nedi um
according to claim 26, wherein the thunbnail inmage is recorded by being
conpressed according to a JPEG nethad.;¢31. A video signal recording
apparatus conprising: a detector operable to detect content protection
information froman input video signal; an encoder operable to generate a

t hunbnai | i mage i gnal corresponding to the video signal; a generator
operabl e to gerfe PEGK S h O oPLay Hih PRgki 8nSHINalh&SERIMShAT 2Pmage

si gnal genek 5¥J§6 saidr encodgi based on the content protection

i nformati on detec edre89 %%F%Hﬁ % or; and a recorder operable to record

the video signal .odae. i (gl bel BBas oAl eRes aliglaby sai d encoder,
and the copy cont_o? information g eraﬁé%é y sard d’ngrétor into an
i nformati Qﬂumgﬁldliﬂﬁgge%%sp%%diﬁg%@%é'vgﬂéb 586001d1 BeqapRRAIUS
according to claim 31, further conprising an encryption unit operable to
encrypt tpeotdetimaihformge 8 goatespiRliaigntsatitk r@wabieil imeger ds the
t hunbnai | i mage signal encrypted by said encryption unit into the
i nf or mat i §hom ey dilpgahepfiaynd B3ck Awirdecess imal off eedddp raykefar at us
according to

step; and

a control step of controlling an output of the thumbnail

image based on the content protection information separated by

processing of said separation step.

26. An information recording medium in which a video

signal, a thumbnail image corresponding to the video signal,

and content protection information corresponding to the

thumbnail image are recorded, and

wherein the content protection information comprises copy

generation management information.

27. An information recording medium according to claim 26,

wherein the content protection-information comprises an analog
copy protedtion control signal.

28. An information recording medium according to claim 26,
wherein the thumbnail image and the content protection
_information are recorded in units of blocks having a
predetermined size.

29. An information recording medium according to claim 26,




claim6 February 2006 - 78 32, wherein said encrypti O(rjb &%ar& hoer
encrypts the copy control information, and said recorder rec rgs t he copy
control information encrypted by said encryption unit into the infornmation
recording nmedium 34. A video signal recording nethod conprising the steps
of : detecting content protection infeggnation froman input video signal;
generating a thunbnail i1inmage signal corresponding to the video signal
generating copy control information of the thunmbnail image signal based on
the detected content protection information; and recording the video
signal , t¥eeXxekhdhs thupkgaisi fmge anthdhenEoBEEHtcBRPFIFEIM or mation into
the inforpmation  recordin neglunl 35.. A recqrdi,ng.nmediumin which a

conmput er -2 %EHﬁQ?OﬁNQﬂﬁﬁﬁ%PSP oW nf° a- o o rBe8Fd®a%vi deo signal is

recorded,régg é%fqg?%%gh§e§gggé§ RL09r.am G @pggsgnﬁéig detection step of

detecting con ction Tnformation Troman thput video signal; a

first gengsati onast epeOfn OERET 3b1bBYA RN HIPNA 1adB88EnqSEYNA] 4 0T T eSpondi ng
to the video signal; a second generation step of generating copy control
i nformatipg, Gfhdhant kuebesimbhiBOE tigNals Passdded bP%eing
compressed according to a JPEG method.
31. A video signal recording apparatus comprising:
a_detector operable to detect content protection
information from an input video signal;
an encoder operable to generate a thumbnail image
signal corresponding to the video signal;

a generator operable to generate copy control

information of the thumbnail image signal generated by said

encoder based on the content protection information detected

by said detector; and
a recorder operable to record the video signal, the‘
thumbnail image signal generated by said encoder, and the

| copy control information generated by said generator into an
information recording medium.

‘32. A video signal récording apparatus according to claim
31, further comprising an encryption ﬁnit'operable to
encrypt the thumbnail image signal, wherein said recorder
records the thumbnail image signal encrypted by said
encryption unit into the information recording medium.

33. A video signal recording apparatus according to

claim



6 February 2006 - 79 content protection information de rocessi ng
of said detection step; and a recording control step ofégg%ﬁggﬁﬁpﬁg t he
recording of the video signal, the thunbnail imge signal generated by
processing of said first generation step, and the copy control information
generated by processing of said seco__nq8 generation step into the

i nformation recording medium 36. A programallow ng a conputer to record a
video signal, conprising: a detection step of detecting content protection
information froman input video signal; a first generation step of

gener ati ng%a FRERBARI F2iRJECTYPSiigRarnEbr Fesheidiengryetehehe ey signal ; a
second genebgtign.s%gf ofkggnerating copy control information of the

t hunbnai | 99ag&-sHghat™d G peldc SRt R HriR ST enfF8PHat i on

Step of cORTEETT: b T Sl aLAgL o Phe vites-Engiarh thet tHlifbnai | i mage
si gnal geQ%ba&ﬁ@meatfHﬁN¥E%Hr@%n8fmé&iﬂnfirSt generatibn step, and the copy

control information generated by processing of said second generation step
into the izaf or matigso reicpidi RecBedi M nethodAc¥nBe@sshgnale Hrayhagk:

apparatus. conprising: a playback unit operable to play back a video
signal, a thundetaEdtingagenseghapraratespondfogmabiémersdndem sngnal ,
| video-signal;
generating a thumbnail image signal corresponding to
the video signal;
generating copy control information of the thumbnail
image signal based on the detected content protection
information; and
recording the video signal, the thumbnail image signal,
and the copy control information into the information
recording medium.
35. A recording medium in which a computer-readable
program allowing a computer to record a video signal is
recorded, said computer-readable program comprising:
a defection step of detecting content protection
information from an input video signal;
a first generation step of generating a thumbnail image
'signal corresponding to the video signal;
a second generation step of generating copy control

information of the thumbnail image'signal based on the




6 February 2006 -80 and copy control information of the,th najJ..si gnal
froman information recording nedium and an out put unF%eﬁggpg%kg to add a
copy control signal to the thunbnail imge signal based on the copy
control information played back by said playback unit so as to output the
t hunbnai |l image signal wth the copx_g%ngrol signal. 38. A video playback
apparatus according to claim 37, further conprising an encryption decoder
operable to decode the thunbnail image signal, which is encrypted, wherein
the thunbnail inmage signal played back by said playback unit is

encr ypt edCoBYen REQUES tiloay Badrrappaeat deteriast fivngroecepanm 3B, wherein
the copy control information played back by said playback unit is
encrypted?aéﬂdgé%ﬁ?Fﬁﬂﬂnﬁﬁﬁﬂfoﬁnﬂecoder further decodes the encrypted copy

control information. 40. A video. signal playback. neth conprising the
steps of: pl ayiandrel?g%élﬁgvf:arégr%]r g%%fp, Oantci‘%ﬁ‘EﬁﬁilllnPrrg 8 57 %Cflngg
correspondin i P Si I copy. control _information.of the
thunbnaiIggigﬁ%ﬁ”ﬁ%%ﬁ%g%%%%fo?ﬁgiF%ﬁﬁgﬁ%gbfﬁpﬁg Te Pﬁ%}gg%e %%%?%B’a copy

control spgpabsd thd e thybRalk l}éﬂ@r?]ﬂ&'i‘aérﬁo _Slea%orﬁhteheogyayed-back copy

control information so as to output the thu ail 1mage signhal with the
copy control information generated by processing of said second

generation step into the information recording medium.
36. A program allowing a computer to record a video
signal, comprising:

a detection step of detecting content protection
information from an input video signal:

a first generation step of generating a thumbnail image
signal corresponding to tﬁe video signal;

a second generation step of generating copy control
information of the thumbhail image signal based on the
content protection information detected by processing of
said detection step; and

a recording control step of controlling the fecording
of the video signal, the thumbnail image signal generated by
processing of said first generation step, and the copy
control informatién generated by procéssing of said second
generation step into the information recording medium.

37. A video signal playback apparatus_comprising:-
a playback unit operable to play back a video signal, a

thumbnail image signal corresponding to the video signal,




control signal. 6 February 2006 - 81 41. A recording Lum i ich a
conput er--readabl e program allowi ng a conputer to p|a§E§8@Eaaﬂ§¥§eo si gna
is recorded, said conputer-readable program conprising: a playback contro
step of controlling a playback operation of a video signal, a thunbnai

i mage signal corresponding to the vidgp _signal, and copy control
information of the thunbnail signal froman information recordi ng nedi um
and an out put control step of controlling an output of information
obt ai ned by adding a copy control signal to the thunbnail inage signa

based on t3 SOBY eemEFOt InfrEFRELrBnof whie HEhwnbwgddr sEpedl t Brée 8 ayed

back by pr.ocessing of said.. pl ayback control step. 42. A programallow ng a
conputer td r&?tggﬁkr%FQWQﬁﬁg @%{}%ﬁ’,aEgnprising: a pl ayback control step

of controlling 2, ahaxhack,.epenation. ofo add deeosional. - Lubnakl 1 mmoe

signal correspondi \ stghal,”and C control imformation of
the thunbnaid tsieBakifra@AD éi@fn%rl”%ta's@P 5&0959'6&33!% W5l and an out put
of In

control step of controlling an “out put or mati'on obtal ned by adding a
copy cont ri@lfosingBabnt®ld el Haukmpyaisk iumpogyisi@nalnitased aentbhe copy

control information which is controlled to be played back by processing of
sai d output the thumbnail image signal with the copy control

signai.
38. A video playback apparatus according to claim 37,
further comprising an encryption decoder operable to decode
the thumbnail image signal, which is encrypted, wherein the
thumbnail image signal played back by said playbéck unit is
encrypted.
39. A video playback apparatus according to claim 38,
wherein the copy control information played back by said
playback unit is encrypted, and said encryption decoder
further decodes the encrypted copy control information.
40. A video signal playback method comprising the steps
of:

playing back a video signal, a thumbnail image signal
corresponding to the video signal, and copy control
information of the thumbnail signal from an information

© recording medium; and

adding a copy control signal to the thumbnail image

signal based on the played-back copy contfol information so

as to output the thumbnail image signal with the copy

control signal.




| ayback control step. ABSTRACT The present invention | at es a video
gi g%al processi ng apparatus, a video signal playback a%E%?rg?rﬁgbB%nd a

vi deo signal recording apparatus in which illegal copying of thunbnail

i mges can be prevented. A thunbnail encoder 19 generates a thunbnail
image of a video signal input from_agterm nal 12. A nmacrovision detector
13, a CAWS detecting/updating unit 14, and a WM (wat er mar k)
detecting/updating unit 15 detect an anal og copy protection signal (APS),
a CGWS signal as_copy generation nmanagenent information, and watermark,
respectivély, of &t ReCuHSG medgmlin mdchf @ oramvé erereadaitlel Program out put s
themto a fontrol ler 21. The controller e)[gcﬁnerat es, copy caqntrol

21
i nf or mat i 3 FFPhE ¢ gi i 5g&ed B élgﬂ%tllst(¥ﬁf§°r€%ﬁln r ol ) f
i nf i : i i h t i ti t her
e T ocor %%@h@%%&@gﬁ%%r %P %Eféal Yim 26, The present Oinnveﬁt iegn

are recor n 1 nformati ng redi’um 26. The present

| nf o Mt o T eGoP A H ned h SR S o ey bECk Ashar BLE e bl aying  back
dat a recopgsiechtidnads i Hivardeet Eognd BC A ehigbABdl Uhhge signal

corresponding to the video signal, and copy control information

of the thumbnail signal from an information recording medium;

and

an output control step of controlling an output of
information obtained by adding a copy control signal to the
thumbnail image signal based on the copy control information
which is controlled to be played back by processing of said
playback control step.

42, A program allowing a computer to play back a video
signal, comprising:

a playback control step of controlling a playback
operation of a video signal, a thumbnail image signal
corresponding to the video signal, and copy control information
of the thumbnail signal from an information recording medium;
and

an output control step of controlling an output of
information obtained by adding a copy control signal to the
thumbnail image signal based on the copy control information

which is controlled to be played back by processing of said

playback control step.
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 ABSTRACT

The present invention relates to a video signal

processing apparatus, a video signal playback apparatus, and

a video signal recording apparatus in which illegal copying

of thumbnail images caﬁ be prevented. A thumbnail encoder
18 genérates a thumbnail image of a video signal input from
a terminal 12. A macrovision detector 13; a CGMS |
detecting/updating unit 14, and a WM (watermark)
detecting/updating unit 15 detect an analog copy protection

signal (APS), a CGMS signal as copy generation management

'information, and watermark, respectively, of the video

signal input from the terminal 12, and outputs them to a
controller 21. The controller 21 generates copy control

information of the thumbnail image based on the input copy

control information. The thumbnail image and the copy

control information thereof are recorded in an information

recording medium 26. The present invention is applicable to

- a recording apparatus for recording data into an information

récording medium and to a playback apparatus for playing

back data recorded in an information recording medium.




