; LMNOPQe3e336T! F% APPARATUS, AND VI DEO SI GNAL RECORDI NG APPARATUS 5
Technlcal Field The present invention relates to video si q@lupﬁbdésiing
apparatuses, video signal playback apparatuses, and video signaj recording
apparatuses. Mire particularly, the invention relates to a video signal
processi ng ﬁpar atus, 10 a video signal playback apparatus, and a video

signal rec WWW” us in which security information of vi deo signal s
recorded i mﬁ@m recordi ng media can be suitably controlied. 15
Background Art .Ag ype information recordi ng nedi a i

det achabl e from recor di ng/ pl ayback apparat uses, various @@m EB’HWN"W”HH are
bei ng proposed. Such recordable optical discs are propos

| arge- capacity media having a few and it is hi §HPYP*expect ed
t hat they can be used as nedi a foF%ggggggq#%Fdlgltal. vi deo (novi ng
pi ctures) o} n f i = CO0. Lng
digital V|3%o S gna SE%S£§%8§Rg£§¢ V|ng?€§6tgigg éie&Afng%§%§%§2
met hod. MPEGZ i §-3l$Qiged \Mber{'lIrD%oqu'diﬁLle%CtO{ﬂDING pepARAdRR Signals in

i nformation recor |ng medi a. For exanpl e, when recordlng anal og vi deo
signals in information recording nedla the video signals are encoded by
the MPE& net hod,

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

suitably controlled.

15 Background Art
As disk-type information recording media which are
detachable from recording/playback apparatuses, various
optical discs are being proposed. 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
as media for recording digital video (moving pictures)
signals.
One of the coding methods for digital-compressing
digital video signals is the MPEG (Moving Picture Experts

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



and are recorded in the information recording nedia as an 5 encoded bit
stream In digital TV (television) broadcasting, which has recently
started, a video program encoded by the MPEQ nethod is transmitted in a
format referred to as a transport stream When recording

di gital -broadcasting AV signals in information recording nedia, a transport
stream 20 is recorded as a digital signal w thout being decoded or re
encoded. Video signals recorded in an information recording nedium as a
digital signal format can be copied i-nto-another information recording
medi um wi t hout the slightest loss of~ 15 the quality. However, this is a
great problemfor copyright holders of the video content From this point

of view, for restri ct| n es of, video signals, (Co Cont r.ol

| nf or mat i% olr‘fgeq rdiestiShg dﬂ& Je?ﬂ d:r? djrahf or’y rf§¥|ed??m Rhfch as

" Copy Fre co n can be ma ) y Once (co can be de only

for one dJ (Gi (ﬂ%y'l % & nerAt:) xIp"IV)antg]e%rn be FHEEH9 and
Copy _Pr ?ﬁ%cﬁ tedﬁh(ecqp or e)sganr‘lﬂi[ %J&a\%\dcgo&ed ﬁédcqqed l*h%é mevtlhdoet\f) SI gnal S-

Such signa I'ncl ude neration nagenent System

SI gnal s f "CGws -
A", anag'l C%ésm gcg)ar]ﬁad or 1 gl tg%dlrlrﬁag ogrg:rZecngxgdl gﬁcgl tags Za? "Cavs- D'

AnaI og med; by, Si I

Bl ankl ng I nt er %lc%fé%% Si ]g::]Ilril)a §&P?éig¥go(r@gllearprlggo%{g gggg%%h%%n%he

VBID is %M&ﬂ%@'ﬂ&éﬁlﬁ'ﬁ%r@%éz% v ifo 1S5RS dih dfad ANt stream

havi ng CCl enbedded therei'n, a method for encoding a descriptor having this

i nf or mat iMEEdS Ny l-g"”ts.catrbé(?@._ﬂl‘fe_dje.ﬁp_rd MHmd hdddas AT GR dasq i pt or
defined by DTLA (Digital Transm ssion Licensing 10 Adm nistrator) and

di gital copmspuHt derdescr i Mn defddwiihy BRiRdisestdaudBS wdirg tad
broadcasting in Japan. For further restricting copies, the enbeddi ng of
copy generiairiadrs naNageiteida dinfrormadd et ras nveatier ner ke dartsparthaseteand vi deo
signal or an MPEG bit streamis being considered. The 15 standardi zati on of
t he WAt erimarmedasrdag raentd ydigridraot ed,greaid windhaut |enimaddardeat cand-d-he
gal axy format have been proposed. Wen recording a video signal into an
i nf or mat iegreadesbr di ng nedium it is demanded that recordi ng restrictions 20
be accurately inposed according to the CCl of the input signal. Generally,
the user is aBideposigeeid zegPgdedsiignan |lﬁtf@rélﬁt|lﬁﬂ01rﬁﬁpirénngecor di ng
medi um only when the CCl of the input signal indicates Copy Free (copyl ng
can be nfSiumRs GQEiddtcd (A nd TEF bEake cﬁﬂpylef rirgife anot
information recording medium without the slightest loss of:
15 the quality. However, this is a great problem for copyright
holders of the video content.
From this point of view, for restricting copies of
video signals, CCI (Copy Control Information) indicating
copy generation management information, such as "Copy Free
20 (copying can be made)", "Copy Once (copying can be made only
for one generation)", "No More Copy (copying can no longer
be made), and "Copy Prohibited (copying is not allowed)", is
added to the video signals. Such signals include, for

example, CGMS (Copy Generation Management System) signals.

25 CGMS signals for analog interfaces are referred to as "CGMS-



25 generation”. Wen the CCl of the input signal indicates - 4 "Copy
Once (copying can be made only for one generation)", the CCl of the video
signal in the information recording nedium nust be updated to "No More Copy
(copying can no | onger be made)". 5 For easy understandi ng of the content
of a video signal recorded in an information recording nedium stil

i mges, which typically represent the content, or specific scenes of the
content extracted as still imges are sonetinmes recorded separately from
the video signals. These still inmages-aye 10 referred to as thunbnai

i mages. For exanple, the user selects a list of thunbnail inmages fromthe
video signals recorded in the information recording nmedium and displays it

, | ectj ng. the pl ayback start position.. This makes it
Pos<i bl 6ty gV S TAEH 19 VK0l 9 A0 B o St o et (TR o9 nefos. may

i ncl ude i mag | ected, fromt ecorded video.signal.s or imges recorded
froma pears‘soﬁéa 1\?%o]r%p‘ut gl}n%fo% é(}?%él '?%1 @H?}I’ %%n%?%&?(%t%yt he i nformation

necor di no el B LRy o DALY, (4 KPSty cases e, pradet ergg ned vi deo

20 signal s “are copied froman 1 nformation recor rumin ich video

signal s apghdhes L Aspondi ngs § hutpnally 1 1RGes apgrecorded o anot her

information recording nedium only the video signals can be copied. In this
case, showsNSlqatdidsy B = eQnvEesl g4 for the user if the thunbnail inmages
can 25 be copied together with the video signals. This elimnates -5

the need for the 4sehshl tadehd ke tndpaid JURGES Haw it CCaPicRh R0

signals later. In this case, the managenent of the copyright of the

t hunbnai |thamgas, keamEsod o Pratemndrod @xeePl Bto ey ndg Mages of popul ar
novi e or television characters probably possess copyrights. Illegal copying
of these imbgestisomals Hedvar abl Ehiortgphe edpyes ghiptot datsludes DTCP
Conventionally, however, a restriction of the copying of thunbnail i mges

i s not caiessdeimdhr adelf e, byWHeETLAr Haig g BT egppdn et iam Tiorerdiroppyi ng

t hunbnai | i mages together with corresponding video signals, it cannot be
det edfii nedtimihetteratde tdnarbdied i ta gy ceon teo k ope sl i otwrs , de § 1 ezl
copying of the thunbnail inmges cannot be protected. 15 Discl osure of

| nvent i orbY RRARWHd tite Bholig berkdrroradcasting am Bigact dox he present
invention to sinply and reliably prevent illegal copging of thunbnai l

i mages byf‘éqﬁﬁ%lﬁﬁmw ot the embedding of copy generation

management information as watermark into a baseband video
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 into an information
recording medium, it is demanded that recording restrictions
20 Dbe accurately imposed according to the CCI of the input
signal. Generally, 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



protection information (for exanple, CCl) of the thunbnail 20 inmages
recorded in an information recording medium A first video signal
processi ng apparatus of the present invention includes: generation neans
for generating a thunbnail inmage corresponding to an input video signal;
first control means for generating content protection 25 information
corresponding to the thunbnail inage generated - 6 by the generation
nmeans; and recording nmeans for recording the video signal into an

i nformation recordi ng nmedi umtoget her- wi t-h the thunbnail inage generated by
t he generation neans and the content protection information 5 generated by
the first control neans. The content protection i nformati on may i ncl ude

copy genqratlon managenent |nfor tion tent protection information
Ty i nel LAPBh AT c%wypm G O s o Ynf%’r%‘?%rﬁgenﬂ&ﬁfé’r@emratl on
means nay e e na|I e sy e video

si gnal , {lﬁd;ala efr con d:% rTla%ay gener nfaf'ntel crgnr[ ection
infornatl tPE 3p§ﬁ91 e t 14,0 i nformation
of the |nage cont ai he e i eo S|gna éyg'{g%ﬁgéﬁ tlonqheans may

gener at e | gﬁ&aéﬁuﬂgmHgde mnage by using an image in the video signal, and the
first contr means may generate the content protection i nf or mat i on

contasni ng aan@e@%%§'%hde§%%%HhR% W@eEﬂ%rcbhtbﬁtn%%eﬁs% i¥ebOsh gﬁ%& to

content protection information of the video 20 signal. recor di ng means

may recontdiRidUumrPna i dfmee and tx@’ccﬁzQ:ﬁtng“tmé%leIn?Ctétﬁrll' nh@fg@dion in
units of bl ocks having a predeterm ned size.” The recordi ng means may form

the thunbpaidh ivRGeANY g santel Fmiant | Ot isfQrimald Al @xpondi ng

to the thunbnail image into a block as a pair, and records the bl ock.
The recortHen@G oA Mt rraed dde diluntingided rage Symneany e S Jg ddie
t hunbnai | i nage according to the JPEG nethod. 5 The af orenenti oned vi deo

si gnal prsepesste]. yafpamatilse neyddaursipgralisnc| dthess eplseyilidc K maegess dfrar  pl ayi ng
back a signal recorded in the information recordi ng medi um separation
mean$0f orredfapareat ity ashehnmpem isli gmedge s .he Rdwmnsaidl e negee coraresponding to
the video signal, and the
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 provide a user-friendly
15 interface. The thumbnail 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.
Conventionally, in most cases, when predetermined video
20 signals are copied from an information recording medium in
which video signals and the corresponding thumbnail images
are recorded into another information recording medium, only
the video signals can be copied. 1In this case, however, it

is more convenient for the user if the thumbnail images can

25 Dbe copied together with the video signals. This eliminates



10 content protection information corresponding to the thunbnail image from
the signal played back by the playback neans; and second control neans for
restricting an output of the thunbnail inage based on the content
protection information separated by the separati on neans. 15 The content
protection information may include an anal og copy protection control
signal, and the second control neans may performcontrol so that a copy
protection signal is superinposed on an output signal according to the
anal og copy protection control signal- 520 The second control neans may
further restrict a playback operation of the thunbnail inmage based on the
content protection information of the video signal. Wen the thunbnai
image is copied jnto another information recording nedium the second

control I8ad) I (G MRET 1 aBhyiy R thdiiess $hdd¥ based on
the content protection information recorded in and added to the
t humbnai | qﬂhfég."l S B]raotieercti on informati on may incl ude copy

ti t inf ti dth d tr 5
Pestrict the GBoSTHG SFofhe TRUNBRARE a8 e e Sp N ESER  PloReof 1 he
co en ' ; t | | .0 t t hynbnaj
prggegteg&ﬂ#ﬁgggggg%gﬁgﬁﬂg%%#%%%gﬁéhagvggﬁf?ﬁer res?%#%ghgﬁg%ggé§ing of the
t hunbgai I | qnt ent rotect | j i f, the video

il Be SRR B AN B ADIRE O T L

si gnal . eo signal processing method of the pr nJ%ntiop

| ncl udes:pc GRRCTA AN GHheP. OfraRRRAlIdY d MIMHAlde HRAR £ RRONGI NG
to an input video silgndl; a control step of ‘generating content protection

i nfor mat il fS 60N §RONHN G IRy ditth it HETRRAld | | AR, SaNy@aled, by processing
of the generation step; and a recording step of recording the video signal
into an inYwaivEat, N deRGardENIGIRE WAL Q@giierg Wi kil ddiuningided mage
generated by processing of the generation step and the content protection

i nf or mat imyt 2drgarrraied dnd [mees sinth Afrddtd mpriin epEitiefat idbpriagr am of a
first recording nmedi umof the present invention includes: a generation step
of géfer atapyg ray tohummaill iimegee sC dragespendiwigt cearrdspatdiigded dscgnal ; a

signals, 1t cannot be determined whether the thumbnail
images can be copied. Thus, illegal copying of the

thumbnail images cannot be protected.

15 Disclosure of Invention
In view of the above background, it is an object of the
present invention to simply and reliably prevent illegal
copying of thumbnail images by suitably managing content
protection information (for example, CCI) of the thumbnail
20 images recorded in an information recording medium.
A first video signal processing apparatus of the
present invention includes: generation means for generating
a thumbnail image corresponding to an input video signal;
first control means for generating content protection

25 information corresponding to the thumbnail image generated



control step of generating content protection information 25 correspondi ng

to the thunbnail imge generated by processing - 9 of the generation
step; and a recording step of recording the video signal into an
i nformation recording mediumtogether with the thunbnail inage generated by

processing of the generation step and the content protection information 5
generated by processing of the control step. A first programof the present
invention allows a conputer to execute: a generation step of generating a
t hunbnai | i mage corresponding to an i-hgut- vi deo signal; a control step of
generating content protection information 10 corresponding to the thunbnail
i mage generated by processing of the generation step; and a recording step

of recor?{n the video ;signal into i nformation recardi ng nmedj.um toget her
Wi th t he B RS red@ D divaria e A8y THAS0EUSIh PR He g 19 step and

the content pr.ofecti,on i.nf.ormation enerated b éfroce%%¥n of the
control St&p.V RS e SHHA &é]dtosiadhﬁn%’r‘%%ﬁrhgr ARUSGH Hhe present

i nvention ingludes:. .pl ayba ans ,far__pl ayi ng back si,gnal recorded in an
i nf or mat in%’ﬁ%&gcegr d‘.lrFSl %cﬁ &lriﬂur%‘s%)élp%&rlatﬁm@ﬁengfﬁ%r gcredsg’ﬁ'ar 9 ng a video

sgnal I €Qigmon ol eapanding 1o da o dsgcsinalo, and cont ent

protection in mati on corresponding to t I'mage Tromthe signa

pl ayed b@@&éﬁé%ﬁga acgk NS, fyyi Ifol means for controlling an
out put of  the t un%ﬁgﬁ%% nmage aser1 on the égntent protection information
separated 25 Byt BEnEERRAT BLbRB-REBASinformd@iohNRagORhenldrr ebeet i on
informati on may i nclude an anal og copy protection Control signal, and the

control RIS b PHAGBHEH rHelf o¥aitiain .2 copy protection signal is
superinposed on an output signal according to the anal og 5 copy protection

control signalrheThengentr pofeansorbY ntuiiBerohesbki Ghcaupkayhatkgoperati on
of the thunbnail inmage based on the content protection information of the

vi deo si glogly. phteedtien monyiall infegenadtdiosapi ed i nto anot her 10
i nformation recording medium the control nmeans may restrict the copying of
t he thunbnai | Theagenbaseédoonmehesceayegenpratecthenthnhbnedii dmagecorded in
and added to the
by using an image in the video signal, and the first control
means may generate the content protection information of the
thumbnail image based on content protection information of
the image contained in the video signal.
15 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
20 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

25 the content protection information corresponding to the



t hunbnai | i mage. The content protection information may include copy 15
generati on managenent information, and the control neans may restrict the

copying of the thunmbnail image so that restrictions of the copy generation
managenent information of the thunbnail image are protected. The contro
means may further restrict the copying of 20 the thunbnail inmge based on

the content protection information of the video signal. A second video
signal processing nethod of the present invention includes: a playback step
of playing back a signal recorded in-ary informati on recordi ng nediunm a

separation 25 step of separating a video signal, a thunbnail inage - 11
corresponding to the video signal and cont ent protection i nformation
correspon in to t he thunbnall fromthe signa aye back by

pr ocessi ﬁgi He pingERde &R a?‘%oantl?aollr'stf’e‘tfl o'fp § dth§ ng” an

out put of th thunbnall inage based on the content protection information
separate qbroce55|ng of the separation step A progran1of a second

recordi ng nedl m of th rese |nvent|on includ yhack s of
pl ayi ng back a%S|gﬁ§P ?ecgrge i°n &R 8F$33P§n%§&§§» fi lﬁ? |U%¥pa

separ at n?{%{sés%ﬁ?gftﬁeep@{&ﬁﬁrpg}f }.%Q&é’ §&88§&1n§t EB”!EHQa!JEFb”E%%hod

correspon vi deo sSi and cont ent ectiron Irnrormati on

cor r egpondi ng 7, talf%rte@%mﬁ%'nled' WA ?ntafielp%%’é@s gaﬁgagaati%(‘t%sby

processi ng of the playback step; an trol step o rolling an

out put  ofyd-hep fAHEMEI] ¢ T TR o l@a%«ﬂ@ b6 SO led'ﬁhrgq%&%'é)”

i nformati on separated by processing of the separation ep. A second

program ofi 41l HasHted MUENEHOMN B d QYL Borf gRE i dP faeait 0 a pl ayback

step of playing back a signal recorded in an information recordlng medi um

a 20 sepaadditidremins ey alddir ac Midlethsiwinido i ddrinbngid i mage
corresponding to the video signal, and content protection informtion

cor r espontivgpriai 1t hienddwi rdanat dsporediend rom tihe wsidpal s jpjreated dyad ket
processi ng of the playback step; and a control step of controlling an
out pud ofcdrteerdd drntdnaidn | Ivelernipetsiedh arpttesmwomdisrd ¥ ottect i on
i nformation - 12
thumbnail image from the signal played back by the playback
means; and second control means for restricting an output of
the thumbnail image based on the content protection
information separated by the separation means.

15 The content protection information may include an
analog copy protection control signal, and the second
control means may perform control so that a copy protection
signal 1s superimposed on an output signal according to the
analog copy protection control signal.

20 The second 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 second control means may

25 restrict the copying of the thumbnail image based on the



separated by processing of the separation step. A video signal, a thunbnail
i mage corresponding to the video signal, and content protection information
corresponding to the thunbnail inmage are recorded. 5 The content protection
information may include copy generation managenent information. The content
protection information may include an anal og copy protection control

signal. The thunbnail inmage and the content protection 10 information may
be recorded in units of blocks having a predeterm ned size. The thunbnai

i mge and the content protection infermatdon corresponding to the thunbnai

i mge may be recorded by being forned into a block as a pair. 15 The

t hunbnai | i nage may be recorded by bei ng conpressed according to the JPEG

met hod. Accarding ta the first_video signal ocessi ng, a rat.us .and
ot hod, (TR YSTHS PR i HYy AR Al TR0 TITE LT B RS (1 Tiesent
inventio a thugpnail i mge 20 corresponding to an obtai ned video signal

i's generaQﬁfb%ﬁ% COntEnt protection information corresponding to the

ted th [ [ t eq. t f [ i nf ti
e added Lot RES RORSRET Potas o Re R iena Y NEGR T PREN r ecor ded.

in an i nfQrfmtdon, 2% LR MBI MD i on, Lha AGROTLI L4 @ ddig second

video signal processing apparatus and nethod, the second recording medi um
and the RGN IPHAB et R Pr@siiing MretHonnduHLe0 sighalse a

t hunbnai | i mage corresponding to the video signal, and 5 content protection
i nf or mat i @dded i divhd Mnbnad lcdgiPgfeneration management
information of the thumbnail image are protected.
The second control means may further restrict the
copying of the thumbnail image based on the content
10 protection information of the video signal.
A first video signal processing method of the present
invention includes: a generation step of generating a
thumbnail image corresponding to an input video signal; a
control step of generating content protection information
15 corresponding to the thumbnail image generated by processing
of the generation step; and 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
20 generated by processing of the control step.
A program of a first recording medium of the present
invention includes: a generation step of generating a
thumbnail image corresponding to an input video signal; a
control step of generating content protection information

25 corresponding to the thumbnail image generated by processing



are extracted froma signal played back froman information processing

medi um and the output of the thunbnail inmage is restricted based on the
extracted content protection information. 10 According to the information
recordi ng nmedi um of the present invention, a video signal, a thunbnai

i mge corresponding to the video signal, and content protection information
corresponding to the thunbnail inage are recorded. 15 A video signha
recordi ng apparatus of the present invention includes: a detector operable
to detect content protection informatdi @ froman input video signal; an
encoder operable to generate a thunbnail image signal corresponding to the
video signal; a generator operable to 20 generate copy control information

of e D o g sLonal Senctated Bl LG eneder, pased, on e content
ecord g ik sianaly Uied el g, slandl gepaaled by the
o, an OLBTELL O o ik SR W e o G50 o 0, ecrs g
(nomtnal | oas Ll 16 S00R TRCRCU IS Lunatln mC

di tyd ' |y f gt t trol
o or pt NP hellde di S e e oy CPnfor

i nf or mation, y recor e copy control information
encrypted by hhe;eqer ypbibeandist that @l ehhe ihplarahi al 16§e0Rdi ng medi um
According to a video signal recording nethod of the present invention,
content HdMRAldOnd :AdRid O igefiatactaf St Jdiutatifdeq signal, a

t hunbnai | i mage signal corresponding to the video signal is generated, copy
15 cont r adhunBriMetinkiyOfcd e dguidingt |td rage honatiddo genpiaat,ed based on
the detected content protection information, and the video signal, the

t hunbnai lcdntagd St@ialof afghdher icapyeaoidniolpritdfertinin om dyenateicar ded i nto
an information recording nedium 20 A programrecorded in a third recording
medi Uith ofcdrhe gproegEntg it ettteé orhuniolaide simeayed efeacinareds tigp pfodedseiatg ng
content protection information froman input video signal; a first

gener at i arf sthep aemegeridgrat isiem tdndienaidcanthigey sitgpralotorg@spbindi ng to t he
vi deo signal; a second generation step 25 of generating copy control

i nf or mat itdve ofidawe stilgninainto an 1R fqnmafa ol gredodshgw madiyie cont ent
protection information detected by processing of the detection step; and a
recor di ng-sithes wittdp tdfe denyldiing mase v TRy Y (e ca sl S idhal |
the thunbnail imge signal generated by 5 processing of the first

gener at i FilS 1R e TRid- Ath S 1&H P b rith oI ST dt i e YelrRdt e 1R Bt essi ng
of t second generation step into an informtion recording nedium A third
prog?gm FAENHE @ntPHQﬁFesr@i% Q%cqudé%anaro&etsg]tﬁﬁ 'on step of detecting
content protecgtion igfongation 10.from an i.nput vide% siggal' a first
generation st ps ond video signal process1n% apparatus the

present invention includes: playback means for playing back
a signal recorded in an information recording medium;
separation means for separating a video signal, a thumbnail
20 image corresponding to the video signal, and content
protection information corresponding to the thumbnail image
from the signal played back by the playback means; and
control means for controlling an output of the thumbnail
image based on the content protection information separated

25 Dby the separation means.



generating a thunbnail inmage signal corresponding to the video signal; a
second generation step of generating copy control information of the

t hunbnai | i mage signal based on the content protection information detected
by processing of 15 the detection step; and a recording control step of
controlling the recording of the video signal, the thunbnail inmage signa

generated by processing of the first generation step, and the copy control

i nformati on generated by processing of the second generation step into an
information 20 recording nedium A vidgge pl ayback apparatus of the present
invention includes: a playback unit operable to play back a video signal, a
t hunbnai | i nage signal corresponding to the video signal, and copy contro
information of the thunbnail signal 25 froman information recording

medi um and aRlSufpBEeRhi ProtectgonyBfgpMma tEeRaddYa 1RGPy d€0RFr ol signal to
he (hunbia g, sl hased s Lhe o com ol L ermilon plaled
o encr yBENO PSR b e PR s S HHAY dihnal . wni oh
uni ¢y EEAHE e TP Ao SRS RO MR F She ) Y he 10

pl ayback j encratied, e encryption decoder may further
2 cgﬂ%%érypf%ﬁn%gby contﬂb%ﬁgﬁ%h

decode the ormati on. According to a video signal

pl ayback met hed0fohReoRr RE&AE ﬁayeehkgnerarggngc%ian?ha BatRunbnai | i mage
signal corresponding to the video signal, and copy con ro¥ 15 i nformation

of the thyydnalilosidnananaied badyd man dmfaidratdiegrecor di ng

medi um and a copy control signal is added to the thunbnail inmage signal
based on griae dtayed-IkEFdenalb e OH fthle ivifddTalig@also as to output the
t hunbnail inage signal with the copy control signal. 20 A program of a

fourth recordwhgnnedieuthafiohbe lpiaagst isn¢eptiedn intel udeshea pl ayback
control step of controlling a playback operation of a video signal, a

t hunbfai |infivage tsiogn ale coordriesp arediingn ,t cHeheontoed. siegmad magndesapyl agont r ol
information of the thunbnail signal froman information 25 recording

medi um  dii @mepyiinguto fo diiter dhugteya idf iowde dlddasy on -thk7 camtenut put  of

i nformati on obtained by adding a copy control signal to the thunbnail inmage
si gnal bayedemtitore igdprmedritarolreasirsiadhtino@nshiagdddds toritheol | ed to be

pl ayed back by processing of the playback control step. 5 A fourth program
of the prévEmnaidydmaas i ncl udes: a pl ayback control step of controlling a
pl ayback operation of a video signal, a thunbnail inmage_signa

corr espondi ngThE £RBLGNEeBTrot§RALCNarBICEPE0Rt PEY RRCOMARL FEBRYOf t he

t hu ail signal, froman infaormatjion recordin dium .and 10 an out put
Cont Fo1 S50 On O S LG ST S ort G in A BF S g
copy control_signal to the thu il ..mage signal_based .gn.the copy control
i nf or mat irc?r?t\fkﬁc%h%lhse SoRtrad é’gb?%ebé—‘hﬁl Rt balltdy S5 otgleastsi ng of the

pl ayback gn%‘r{ttzﬁ.gtti%%%p’ofl%}éc%%%s} ; r{[eq:atéleon;/ ing%%ed;le%q{tdii%oafgr%acri%%us and

nmet hod, I'rd program e present 1 nvention, cont protection

[ nf or mat ian s dshaghed f raman dipyraddlageignal . a thumbnail imge
signal corresponding to the video
The control means may further restrict the copying of
20 the thumbnail image based on the content protection
information of the video signal.
A second video signal processing method of the present
invention includes: a playback step of playing back a signal

recorded in an information recording medium; a separation

25 step of separating a video signal, a thumbnail image



signal is generated, copy control information of the 20 thunbnail inmage is
gener ated based on the detected content protection information, and the
video signal, the thunbnail image signal, and the copy control information
are recorded into an information recording nedium According to the video
pl ayback apparatus and nethod, 25 and the fourth program of the present

i nvention, a video - 18 signal, a thunbnail inmage signal correspondi ng
to the video signal, and copy control information of the thunbnail inmge
signal are played back froman inforsation recording nmedium and a copy
control signal is added to the thunbnail image 5 signal based on the played
back copy control information, and then, the thunmbnail imge signal with

the copy control si.gnal_is,output. Br.ief Descrjptiqn qf the Draw ngs 10

Fig. 11 FPUSEREES tHe 6 Eﬁﬁl@; d?lg;e& SR acc?é{%@&%géﬁo i

illustrat.es marks on Playlis n r 0 Lp...Fig. illustrates a nmenu
ST TR TP ORI s T ghey SRk dvade s afie

t hunbnai " and a mar rat es u

Pl oy ot g SRR B Bt S A TH AN T 1T 476 & ed. 20

Pl ayLi st . |"'ustTrates es dre's
Fig. 7 il t r t [J 8 W id Lystr, Lrectory
structurékgﬁggg ?§e?a€ﬁiﬁg%%?§}%§ﬁq Fﬁ%f%g%gggfﬁ%1%?iJ%%ﬁ?gkgg ghﬁ©% MPEG2

transpor tysidedn 22 Fodhtehd igdMIIaes e rfatidn YeddrARMRNiRODVR.
processing of the separation step.

A program of a second recording medium of the present
invention includes: a playback step of playing back a signal
recorded in an information recording medium; a separation

10 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

15 Dbased on the content protection information separated by
processing of the separation step.

A second program of the present invention allows a
computer to execute: a playback step of playing back a
signal recorded in an information recording medium; a

20 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

25 thumbnail image based on the content protection information



- 19 Fig. 11 illustrates the syntax of PlayListMark. Fig. 12 illustrates
the syntax of ClipMark. Fig. 13 illustrates the syntax of a thunbnai
information file. 5 Fig. 14 illustrates the syntax of a thunbnail inmge
file. Fig. 15 illustrates a nethod for storing thunbnail image data in tn
bl ock(). Fig. 16 illustrates the syntax of tn block. 10 Fig. 17 illustrates
the syntax of CP_Info thunbnail (). Fig. 18 illustrates CCl thunbnail. Fig.
19 illustrates APS thunbnail. Fig. 20 illustrates flag need AVstream nfo.

Fig. 21 illustrates the syntax of anothgr-thunbnail 15 information file.
Fig. 22 is a block diagramillustrating the configuration of a recording
apparatus. Fig. 23 illustrates copy control processing. Fig. 24 illustrates

P ocessi TN bdY RS TR T OIS ST UL STk point of an AV
A AMAEIC R Sl D e (O L R
oo eSS SRR NP on o0 SRR S, of o (e
of corresponding to the thumbnail image are recorded.
5 The content protection information may include copy
generation management information.

The content protection information may include an
analog copy protection control signal.

The thumbnail image and the content protection

10 information may be recorded in units of blocks having a
predetermined size.

The thumbnail image and the content protection
information corresponding to the thumbnail image may be
recorded by being formed into a block as a pair.

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

According to the first video signal processing
apparatus and method, the first recording medium, and the
first program of the present invention, a thumbnail image

20 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 an information

25 recording medium.



the configuration of a playback apparatus. Fig. 29 is a flowhart
illustrating processing for 5 playing back a thunbnail of a typical inmage
or a characteristic-point inmage of an AV stream Fig. 30 is a bl ock diagram
illustrating the configuration when a database file is copied froma

pl ayback apparatus to a recording apparatus. 10 Fig. 31 is a flowhart
illustrating processing performed by a copy source of a thunbnail file.

Best Mbde for Carrying Qut the Invention Fig. 1 illustrates a sinplified
structure of an 15 application fornmat om an i nformati on recordi ng nedi um
used in an information recording/playback systemto which the present
invention is applied. This format includes tw |ayers, such as Pl ayLi st

(play list) and Cip (clip f or._managi, AV.(Audi o Vi sual,) streans. Vol une
Pt of mt fon 20°REREGRY 1) SPe SPEORE. Ji0ae! 51 SRA LPPATEREEPR he ar sk. A
pai r of aqne AV .siream an itihopal information thereof is copsi,dered as
one obj ecatgpaécr‘lac]:lﬁss F6 (ﬂe%élg)%ﬁo tzilse " Cioﬁj"ao rfnéoi\ﬁsnt grgfn(f e 3% r'eterred to

as a "d is%d%\édsyﬁgplay | & ,t@%%gﬁrﬁfgﬂeq{@oﬁlnfa&e .Olop%it grieof is 25

referred to as I'nf or ma streamfile

stores d g i | i : ns streamis
defi ned %&ﬁg\ﬁq( %%dil#a?:o\%rr eo dlg{adc?oﬂrd(;eﬁr@)1 tg%pﬁ{icdz\iétadf% oa?in'a%?{&General ly, a

data §il &dsetht b UYL d D LA R ARy A PHHR SHurhailn GRRY ast,
the content of a Clip AV streamfile is expanded on a tine domain,” and the
Pl ayLi st desianalRs dd & eSS RN dikdie dddip finlan Wirdb dndt 8 st anp.
When the Pl ayLi st designhates the access point inthe Cip wth a tine
stanmp, thardddgsilny atgmtunon drid erseraig outo o0 diandHuMarammt gy e
address in the dip AV streamfile

restricted based on the extracted content protection

information.

10 According to the information recording medium of the
present invention, a video signal, a thumbnail image
corresponding to the video signal, and content protection
information corresponding to the thumbnail image are
recorded.

15 A video signal recording apparatus of the present
invention includes: 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

20 generate copy control information of the 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 generated by the encoder, and the copy control

25 information generated by the generator into an information



at which the decoding of the stream should be started. The Pl ayLi st has
been introduced for allow ng the user to select a desired playback zone
froma Cip and to easily edit it. One PlayList consists of a set of

pl ayback zones 15 in the Cip. One playback zone in a Cipis referred to
as "Playltenm, and is represented by a pair of IN point and OQUT point on
the time domain. Accordingly, the PlayList 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 Reak PlayList is considered to share
the streamof the Cip to which the Real PlayList refers. That is, the Real
Pl ayLi st accounts for the data capacity in the disk corresponding to the
stream of the Qigﬁ to, which the Real 25 PlayList refers. Wien an AV stream
i s recor fEFHLPHAFIIUM22 Qip, the Real PlaylList for referring to the
range of the qyerall, Gip that can be played bhack is aytomatically created.
Uhen part of CHE BieFbachoAlya oP OHECRERP AN SEY ¢ UBEAsae. t he data o
the corresponding streamof. 5 the. Cip tg which the Real ,PlaylList refers is
al so eras ergc?l%ee MUY B S sc’pgeo]:[a%cloenstfodee’rnecar HR- SHi g‘ykf@r}fajt of
the dip.; Ev I the Vigtu I 1 S..C or ed,. t| i p does
not changlét!r:aqeé]n %J‘r?enafqo'l I oﬁen?e%%#pﬁayn%%%%e Ij?g{/r%snsafdllanlg%t%e 10
Virtugl Pg-ag\{Hlst 1y Il referd ed- as, the + PLavdiste i f# -

i |1 ustrates marks orﬁzpftlhe I%?S’aytﬁrlI st anc#ér]rtalraca?s onffhle éjl(i%%e I\}aricgrmaaftelounsed for

desi gnat i AV Gd AU S p%. characteristic tine in the Cip or the PlaylList.
(1) The marks added to the Cip designate 15 characteristic scenes

originating freR the &rtient wfitt ARyA¥usttheaMenthese kT opensi st of , for
exanpl e, scene change points (scene start points). The Pl ayList can be

pl ayed bagdqdne ichectd gt i madks e thaedGdgy tapvhiedoddiecid aydgyst refers
. 20 (2) The marks added to the PlayList are mainly set by the user. These

mar ks consdrsirddf | irfdffyrmexaing esndwakied Ksy dess giadeehthiyort henitseimvd t h
desired points or resunme marks indicating the previous playback end points.

(3) Markstroanrdmmseitidn thecddtd ingmddiennP] ayLi st by 25 adding a tinme stanp
indicating the marking tine to a mark
According to a video signal recording method of the
present invention, content protection information is
detected from an input video signal, a thumbnail image
signal corresponding to the video signal is generated, copy
15 control information of the thumbnail image signal is
generated based on the detected content protection
information, and the video signal, the thumbnail image
signal, and the copy control information are recorded into
an information recording medium.
20 A program recorded in a third recording medium of the
present invention includes: 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

25 of generating copy control information of the thumbnail



- 23 list. Marks can be deleted by renoving the corresponding tinme stanps
of the marks fromthe mark list. Accordingly, the setting or the deleting
of marks does not change the AV stream 5 Thunbnails are still images to be
added to the Volune (disk), the PlayList, or the Cip. There are two types
of thunbnails as shown in Fig. 3. One type is a thunbnail serving as a
typical imge indicating the content (nmenu thunbnail), which is mainly used
in a nmenu screen for 10 allowing the user to select a desired i mage by
operating the cursor. The other type_iggsan image representing a scene
designated by a mark (mark thunbnail). Typical inmges can be provided for
the Volune and the PlayList. The typical imge of the Volune is used for 15

initially displayi qﬂa sti]l |nage |nd| cating the content of the disk,
whi ch seﬁ?@geas‘—“lz%‘ai SR 1 Bh T trréb‘% i YHE WIS i nsert ed

'pFQSL?sE" t%ai ”E?::qq%“a“sfi*’r{‘g:;oef %ﬂ%ﬁ#ﬁ o ST bR the Playlist on
TSI AR R A T
at the pIR’ay ack thnal,o t|hse % uﬁ]ben%zlssarl 4} ﬁ]igd}‘lop]t d&%\eﬁaqn%aégde hfyor | ndi cat i gg
§5dtegi§re Oer%tgses'la? t%h teh%)rra(i:ﬁaclsQﬂ\fI ?{1 QF# ayng t'. r}ffqhescef{)ove p&’e_scrl befielt \i/(c)t

types of d J?J-E’]Et?ﬁh trl‘%;r{arg"e‘?gaxtaoce%? Ry UG dTNRI 8" hd tsdbifmanded
nu thu nal

that the be read at high speeds froma disk since 5 they
are frequpieLHisH %)t% itedmet sthicrn-89Wd ey ndiakl rfdg yienu thunbnail s

are efficiently stored in a single file (see Menu Thunbnail file in Fig.

6). The menu nhyhbrai bgogramnet test pirekedtt @npiedttibas iaxtudesedaf romthe
nmovi ng pictures in the volune, and may be imges read froma 10 personal
conput er dd¥ectdfora stie torl dtdddt itamerom {dPFCp gt iond i@affbrmatidror the
Clip and the PlayList, by adding a plurality of marks to certain positions,
t he tont eiorofart Hevpuey kv iplesd tsigme Inust fie sfagydnendatewed ftegpmdihe | mages at
the mark 15 points. The pictures indicating the mark points are referred to
as Mar k Hamshraiilrgy (asesuvtoma ihuimsws |ssignme IFigerrdsmndiiflg don e s case,

al t hough the source of the thunbnails can be inages extracted from an

ext er nal wWolgxc e ignal;act egdammyaensratdrdn pdian o argenmiatiynausedy Unl i ke
the 20 nenu thunbnails, a short access tine is not demanded for the mark

t hunbnai [e®1sinede %ﬂfé’f“&'r’%"—%é?ﬁ iThes i uRIsst | idlass i Hg et dasedbon he

Pl ayLi st. Accordin there is no problemeven if jt takes time for_ the

pl ayer td& é’r?r‘tq?é‘gcf %o tacdt i r’é‘af&rﬁ}f?ttlod’f dateF59% kéﬂ/é?rﬁpctqsr?é“t%@

t hu all s re uired. 25 For decreaS| nr%the nunber. of file fs in the vol une,
all R ction step; and recording control step o

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
20 recording medium.

A video playback apparatus of the present invention
includes: a playback unit operable to play back a video
signal, a thumbnaill image signal corresponding to the video
signal, and copy control information of the thumbnail signal

25 from an information recording medium; and an output unit



mark thunbnails are preferably stored in a single file (mark thunbnails) so
that the volunme thunbnail and the nmenu thunbnail of the PlayList can be
stored in a single nenu thunbnail file (see Mark Thunbnail file in Fig. 6).
The 5 Pl ayList has a single nenu thunbnail and a plurality of mark
thunmbnails. In contrast, the Cip does not have a nenu thunbnail since the
user does not have to directly select the dip (usually, the user
designates the Clip via the PlayList). 10 The directories required on a DVR
disk are .as follows: a root directly igcluding a "DVR' directly; and DVR
directories including a "PLAYLIST" directory, a "CLIPINF" directly, a
"STREAM' directory, and a "DATA" directory. An exanple of the directory

structure on &) DVR d k is shown 15 in Fi 8. The raqot d|r i ncl udes
one. di r eGP 1 £ %qqtefsolaﬁdlq*}g?el % dcteor i BERR i AP ¢ he
DVR a Ilcatl n for t be store his directory.. 20 " DVR"

di recltogry Ol St'?e f nog 1 168 r'| fo %(/rrmatlorf tﬁ]sa%c} éasﬁ-g%&)é's

overal | i e ti \
i e *f“ S el“con 0 S Vs ORI O
file ”am%ﬂéhfméﬁ%éﬁi'dﬂﬁkfgﬁ .siggha MENU. tidx" and "nmenu.tdat” -- these two

flles store - I'nformati on concerning the nenu thunbnail inages. The

"menugtidx” 'ﬁ‘h@ vm%bm'a bb'&ﬁ(oéﬁﬁfa'rgr&ufs' Ley %%Ih@g headekel Ahor mation of
a menu thunbnail inmage, menu. t dat " |s a unbnai | | mge file"

storing idmas fﬁjﬁtcﬁ‘l Qieca;d@cmbp%xtmr@r@ laddmge. tﬁ'éTE\f}KJrﬁBrPQ(:Ll anghgedmar k. tdat”
-- these two | es store information concerning mark thunbnall |nages The

"mark. ti dg'gras awr{ﬂum‘qrsalénd et i1 fide "tiinrddia header sidddior mation
of a mark thunbnall i mage, the "mark.tdat” 10 is a "thunbnail inmage

file" st@layed Mg dat amf ;ﬂawalcli himithaidy ivegecrifieceDVR' directory
includes three directories. "PLAYLIST" -- Database files of the Real
Pl ayLi st and rhe YobpyuabnPlraylistfoffiagioth) piagedbalcécdyedhender this 15
directory. "CLIPINF" -- The database of the dip (Fig. 1) nust be | ocated
undet0t hipsl edibragnkt ami.t 'TEREBAMencryfted Alrst ridemdridyyptiking.delbodarst be
| ocated under this directory. 20 The "PLAYLI ST" directory stores two types
of Pl ayLimsty fiurddiemidasdeds eche RawlryRited ispy idantarad anfiammadlio® .ayLi st
According to a video signal playback method of the
present invention, a video signal, a thumbnail image signal
corresponding to the video signal, and copy control

15 information of the thumbnail signal are played back from an
information recording medium, and a copy control signal is
added 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.

20 A program of a fourth recording medium of the present
invention includes: 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

25 recording medium; and an output control step of controlling



file. "xxxxx.rpls" -- This file stores information concerning one Real
PlayList. One file is created for each Real 25 PlayList. The file nane is
"XXXXX. rpls", where "XxXxxxx" - 27 indicates five nunbers fromO to 9. The
tile extension nust be "rpls". "yyyyy.vpls" -- This file stores information
concerning one Virtual PlayList. One file is created for each Virtual 5
PlayList. The file nane is "yyyyy.vpls", where "yyyyy" indicate five
nunbers fromO to 9. The file extension nust be "vpls" The "CLI Pl NF"
directory stores one file corresponding7te each AV streamfile. 10
"zzzzz.clpi" -- This fileis a Cip Information File corresponding to one
AV strean1fi|e (dip AV strean1fi|e or Bridge-Clip AV streamfile). The
file name is

' f b f 0 9.
The 1116 BCBHENBn Huck 18 T fflfhed“%%ﬁ%n%ﬁfecﬂ%‘pﬁoim{om '

streamfi].e zz t.s Th| n.AV s rean1f|Ie handled by t he
DVR syst emgsnﬁM ét S Zt%le humb,&\?ﬂtr ﬁlT naal HA\ H%ge CE ip W streamfile.

The file " e on10
to 9. The % : d]201 extens%nsrru eis' Pt s &%ﬁﬁ A\#s ream Cr}?e and the
orresporcl_x,y L ﬁdl%ﬂdéke mrﬁsesgg}? sane five nunbers "zzzzz"

The structure of t amfile is discussed bel ow. The AV streamflle

nmust possess hh%o%trrtucEQB%rQFn bhre th¥Rp2e sSMREGS nt /R Rer & nghi ;g@m.shown in
Fig. 9. The DVR MPE&XR

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

10 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.

15 According to the video recording apparatus and method,
and the third program of the present invention, content
protection information is detected from an input video
signal, a thumbnail image signal corresponding to the video
signal is generated, copy control information of the

20 thumbnail image is generated based on the detected content
protection information, and the video signal, the thumbnail
image signal, and the copy control information are recorded
into an information recording medium.

According to the video playback apparatus and method,

25 and the fourth program of the present invention, a video



- 28 the following features. (1) The DVR MPEQR2 transport stream consists
of an integer nunber of Aligned units. (2) The size of the Aligned unit is
6144 bytes (2048 5 3 bytes) . (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
MPE&R transport stream al so consi sts-0fg32 source packets. 15 (7) If the
final Aligned unit is not conpletely filled with transport packets of an
i nput transport stream source packets having null packets (transport
packets having PID = IFF,F]Z nmust fill the renaini n(g#)%te area. The TP
extra heatsf"Tontdhi 39Tt T 2b FHTTTRAT fER N HBAWR of the
transport_packet and an arrival time.stanp indicating . the tinme at which the
transpor t° PAtKet 3 i SEY 1071 He® Hedbdirma Oenaoafg%thesgﬁf%?eqfﬁﬁ?olﬁnar%agi ng
pl ayback j. tion ) ide-i escribed bel ow._ 25 Fig. 10
i |1 ust ratéelsrgrﬁlgaas%/en&alxgyo%cpa%\o{(pIén Ogtg ,l%(%%%adtlo-r{ oY mdd

and a copy control signal is added to the thumbnail image

5 signal based on the played back copy control information,
and then, the thumbnail image signal with the copy control

signal is output.

Brief Description of the Drawings
10 Fig. 1 illustrates the structure of an application
format.
Fig. 2 illustrates marks on PlaylList and marks on Clip.
Fig. 3 illustrates a menu thumbnail and a mark
thumbnail.
15 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.
20 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.

25 Fig. 10 illustrates the syntax of UIAppInfpoDVR.



5 10 is part of the data to be stored in info.dvr. The ref to nenu

t hunbnail index indicates the information of the thunbnail i mge
representing the Volune. If the ref to nmenu thunbnail index field indicates
a value other than OXFFFF, a thunbnail inmage is added to the Volune, and is
stored in the menu.tdat file. The image is referred to by using the val ue
of thunbnail index in the nenu.tidx file (discussed in detail belowwth
reference to Fig. 13). If the ref to nenu thunbnail,index field indicates
OXFFFF, a thunmbnail imge is not addedipo-the Volunme. Fig. 11 illustrates
the syntax of the PlayListMark, 15 which is part of the data to be stored
in the PlayLi st fiIe The PIayListNhrk stores the information of marks to

be added to the PI aé The typl of tg_ PlayLi st is also stored
in the PlayLi ﬁﬁhr Yz s of é?fﬁ e avidistde -t he entry
nunber of nar red i.n the PlayListMrk. T rk-type designates the
type of nark. ﬁgflg&uﬁﬁéfﬁtg %ﬁ SYH O & (He @ e of 20 Playltemid

designating t Pl ayl t, e a_nmark. T rk ne ,stanp stores a
time stanp in g'tﬁﬁglﬁﬁé%q%iﬁég hﬁhﬁghtﬁhe narn%hum'gflgnated The ref to

menu t hundpad | d dindicates the information of the thunbnail inage,
which is a typlénﬁﬁ?n393£25 of the PlayList. If the ref to nmenu .
thunbealI_Ind@sgﬂql4d111us~?&aﬂe%dlt%t%§maca\5<alotfe ttl?z}":a'inbtn]@qq KElEF, there is
a thunbnail image representing a typical inmage of t PlayLi st, and t he

t hunbnai l¢iymge is stored in the nenu.tdat file. The image is referred to
by using the value of the thunbnail-index in 5 the nenu.tidx file

(di scussed inrpdet.ails hehewtWaltlesr of alened e Fistorkdly thurth@inef to nmenu

t hunbnai |l -index field is OxFFFF, there is no thunbnail image representing a
typi cal iimegr datahePlaylbisdck hhe ref to mark thunmbnail index indicates

the 10 information of the thunbnail inage to be added to a mark. If the ref
to mark thunbmaigl. iledex luiselrd tiesdithat @ynaakalofe tat Beoctkhan OxFFFF, a
t hunbnail image is added to the mark, and is stored in the mark.tdat file.

The iLBage i s Fefer Add itld usy ragiesg thiee syaltae off Cife Infontrhaimbniaidey .i n t he
15 mark.tidx file (discussed in detail belowwth reference to Fig. 13). If
the ref to nmafFkathdBbidillusitmddesf iCId thnaboatids OxFFFF, a t hunbnai |l i mage

is not added to the mark. Fig. 12 illustrates the syntax of the dipMark,
whi ch Fig. 19 illustrates APS_thumbnail.

Fig. 20 illustrates flag need AVstreamlInfo.
Fig. 21 illustrates the syntax of another thumbnail
15 information file.
Fig. 22 is a block diagram illustrating the
configuration of a recording apparatus.
Fig. 23 illustrates copy control processing.
Fig. 24 illustrates another copy control processing.
20 Fig. 25 is a flowchart illustrating processing for
creating a thumbnail of an image at a mark point of an AV
stream.
Fig. 26 1s a block diagram illustrating another example
of the configuration of the recording apparatus.

25 Fig. 27 is a flowchart illustrating processing for



is part of the data to be stored in the Cip Information 20 file. The
ClipMark stores the information of a nmark to be added to the Cip. The
nunber of Cip marks indicates the entry nunber of nmarks stored in the
ClipMark. The mark type indicates the type of mark. 25 The ref to STCid is
information designating the tine - 31 donmain of the systemtine base of
the dip in which mark-tinme-stanp is placed. The mark tine_stanp represents
the point at which a nmark is designated in the Clip AV streamby using a 5
presentation tinme stanp as a base. Theygef to mark thunbnail index
indicates information of a thunbnail inage to be added to a mark. If the
ref to mark thunbnail index filed is a value other than OxFFFF, a thunbnai
image is added to the mark, and is 10 stored in the mark.tdat file. The

i mage i s GRS & & TYRIS g athe v dMdg ofdaHignaiffb iRy IthedtSesn the
mark.tidx file (discussed below with reference to Fig. 13). If the ref to
mar k t hunbnai FiPndéf fSefdPilRGic g eRFERESETERARENEN SFREFe e Stnot added
to the mark. 15 The content of a file storing the information of thunbnails
s descr (B BRGSOy & IRbAYRARK ARAREA DR~ (Fi g, 8) store
information of,.a u.thu ail, i.e.,,one picture representing the Vol une,
and infornati%ﬁgogsgnéspﬁg?EchEGrFeﬁ?éggﬁfﬁﬁdngagﬁoﬁﬁgfﬂpgiFogespectiver.
The header, info ti.0 adh Lihe u QBpaLI |.S aged by a single
menu. idgj.laT‘*{%Len_c‘{piri)‘(j:étdukrerL ge;]ta oalglﬁh%e tli_u uJ‘rﬁS)a e|Iorsgaih'gls collected and
managedtn oo 00li6 LA 5 JRRI: Wybcangd, Tmark tdat” (Fig. 8)
store 25 i nformation coricerni ng ctures designated by mark - 32
thunbnails, iggq, RBrKsPQi BhSckTREBeaMEH 11 AERHAREKGN Ak

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 structure of an

15 application format on an information recording medium used
in an information recording/playback system to which the
present invention 1s applied. This format includes two
layers, such as PlayList (play list) and Clip (clip), for
managing AV (Audio Visual) streams. Volume Information

20 manages all the items of Clip and PlayList in the disk.

A palr of one AV stream and additional information
thereof is considered as one object, and i1s referred to as
"Clip". An AV stream file is referred to as a "Clip AV
stream file", and the additional information thereof is

25 referred to as a "Clip Information file".



all the mark thunbnails added to all the itens of Clip and PlayList in the
Vol une is collected and managed by a single mark.tidx. The picture data of
all the mark thunbnails is 5 collected and managed by a single mark.tdat.
The picture data of thunbnails is, for exanple, data encoded by JPEG The
syntax and semantics of these four files are as follows. 10 The "nenu.ti dx"
and "mark.tidx" have the sanme syntax structure. Fig. 13 illustrates the
syntax structure of the "nenu.tidx" and "mark.tidx". The nunber of

t hunbnai | s i ndi cates the nunber of thugppnail pictures stored in the
menu.tdat in the case of 15 the nenu.tidx, or indicates the nunber of
thumbnai | pictures stored in the mark.tdat in the case of the mark.tidx.
The tn bl ock size indicates the Slﬁe of one tn block in the nenu.tdat in

the case of tﬁ@enﬁﬁﬁptﬁﬁxStéﬁémlﬁ& EatdSTeRe gite AgF2RE t AbPock in the

mark.tdat_in the case of, the k.tidx. The unit of, thjs size.is 1024
Dyt o5 e IRERL L T O PR SRS Pt et SRR B A o 16 x

1024 b b d | bl k. Th
nurrberyt) tnqt]lgclk rIPﬁ%H@a Icetcﬁr%e Staéjrp oJTCBQerle I%C]r&‘%sn?netag ITE(I’)IE tdate
in the case °§ebg?ﬁﬁﬁﬂé E'Qétaa@ le us%é h”g'%$h§5t%96 Qut %5t 5 tQ bl ocks

in the mark.t case of e mar tldx t hunbna

nunbaal 1 g8 TR d, %’%'“ﬁ e SR GareE e S (e

file is expanded on a time domain, and the PlayList
designates the access point in the Clip mainly with a time
stamp. When the PlayList designates the access point in the
Clip with a time stamp, the Clip Information file serves to

10 find information of the address in the Clip AV stream file
at which the decoding of the stream should be started.

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

15 in the Clip. One playback zone in a Clip is referred to as
"PlayItem", and is represented by a pair of IN point and OUT
point on the time domain. Accordingly, the PlayList
consists of a set of PlayItems.

There are two types of PlaylLists: one type is Real

20 Playlist, and the other type is Virtual PlayList.

The Real PlayList is considered to share the stream of
the Clip to which the Real Playlist refers. That is, the
Real PlayList accounts for the data capacity in the disk
corresponding to the stream of the Clip to which the Real

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



the case of the nenu.tidx, the thunbnail index can be referred to by the
ref-to menu thunbnail index in the U Appl nfoVolune() and PlayListMark(). In
the case of the mark.tidx, the thunbnail index can be referred to by the 10
ref to mark thunmbnail index in the PlayListMark() and CipMark ( ) . The
ref totn block id refers to the value of the tn block id in the syntax of
the nenu.tdat/mark.tdat. In the case of the nenu.tidx, the ref to tn bl ock
idindicates 15 one tn block in the nmenu.tdat, and the tn block stores a

t hunbnai | image designated by the thunmppail index. In 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 thunbnail inage designated by the

t hunbnai | -i ndex. 20 The picture byte-size[ref to tn block-id] _ indicates the
data | endtih-Rf @a tﬁﬁﬁ}neﬁpjiayiln*aijé %%Wil??gfei%ri%o@( Hitar st hdshai | i ndex

as the byte unit. The picture byte-size has to, be (1024xtn bl ock size-N1)
bytes or ¥ffidldr NP i@"ad?' sf"rﬁ&s%“d HAYGE HAHE ret B Y FaEi Y 16). That

is, a 25 recardjng ar at us st. encode data so th the data length -
34" of arERSd (HORTT Bl Heti (R 4F R Ze N1) byte or
smal l er. _The -horizontal pi¢cture size[ref to-tn block-id] indicates the
nunber ofPlha(}’rIilzsotntla epriax eﬁ'ds:’ :)ltfheé Ci%%a[nbon%iﬁh% %Oaﬁﬁensgp c%rhcgjri%fe e of

t hunbgai |- .. e r j LI Ure-.SiqZ: : . bl ock. i | hdi cat es

t he ngrrbet?{é(;](‘%ﬁ1 v)&éjr Ebczﬁh %p%ﬂxg,f}lse gjfecgal téﬁlua%%%[g E\Ilferrifalég;reg hqa%iaglgé%hegga}gn ex numnber

of thunbnail igdeys iy baiilidslna! 6o Repsyakdedsiouchlg Qhel he 10
k.tdat The at" an mar k. t dat

"menu. tdat" and "nmarKk. ) menu. td " have the sane

syntax styct Wee.ththeitip bl askdd n DIk i d Ndiadas one d ny

desi gnated by one argunent of the tn block id in the array of the tn bl ock.

In the case Haddie r@u.diddy .qddre ndl usvffgeld the tn block-id is referred
to by the ref to tn block-id in the nenu.tidx. In the case of the

mar k. t dat, thenvahde rofl 1bhenigh delseekditd oins rdfceRead o aly.ikhe angf the tn
bl ock-id in the mark.tidx.

10 Virtual Playlist 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, scene change
points (scene start points). The PlayList can be played
back by checking the marks of the Clip to which the PlaylList
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
indicating the previous playback end points.

(3) Marks can be set in the Clip or the PlaylList by

25 adding a time stamp indicating the marking time to a mark



In the case of the nenu.tdat, the size of one tn block 20 is indicated by
the tn block _size in the nenu.tdat. 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 exanpl e of usage nethods of tn bl ock. Since thunbnails are
frequency added or deleted, 25 the addition and the partial deletion nust

be perforned - 35 weasily and fast. For this reason, the nenu.tdat and
the mark.tdat have a block structure. One thunbnail image is stored in one
tn block. In the exanple shown in Fig.»235, thunbnail inages a, b, c are

stored in tn blocks having 5 tn block id =0, 1, 3, respectively. There may
be an unused tn block (in the exanple of Fig. 15, tn block having tn

bl ock-id=2) in the tn block string of the nenu.tdat and the mark.tdat. For
exanpl e, ¥t deMahikiy @0 MASHE T tedidh THC DS 1 ST RSO EIBd in a

t hunmbnail, 10 information file i.s erased w thout changi ng the_ thunbnail
| nage 11160 P AR 1 GAERS Trahrf (T ihe 15t b GICAI LY Fi g 16

illustrates the syntax of the tn block(tn hlock id). 15 The thunbnaj

bi Gt ur e (b1 THEA 4% i ARLEY IR LIS (RFDIAY GHAURE (S diat ed by
t he val ue q&a%pe tn block id is stored. In the case of the nenu.tdat, the
val ue of=1%e N block idis referred to by the ref to tn block-id in the 20

menu. i dx. 10 b li66ase 0f Lhe (ank shdate the pealug ol e ahoglid is
H idiint K. t1 dX. e firs

referred to by the ref to tn block_ e mark.ti byt e of
the thumbpaidy)pl GiHE & 1B4al: SO NGl d&he Cclip. There are two types of

thumbnails as shown in Fig. 3. One type is a thumbnail
serving as a typical image indicating the content (menu
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 provided for the Volume and the

PlayList. The typical image of the Volume is used for

15 initially displaying a still image indicating the content of
the disk, 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 for selecting the PlaylList (see Menu Thumbnail in Fig.
5). The simplest implementation for the typical image of
the PlayList is to use the first image of the PlaylList as
the thumbnail. However, the first image at the playback
time 0 is not necessarily the optimal image for indicating

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



with the first byte of the thunmbnail picture[tn block_id]. 25 The encodi ng
byte size of the thunbnail picture is equal to - 36 the picture

byt e-si ze[tn block-id]. The CP-Info thunbnail () is Nl-byte information

i ndi cating the content protection information of the thunbnail irmage to be
stored in the 5 thunbnail ~icture[tn block_id]. The content protection
information is described below while referring to the processing of the
recordi ng apparatus shown in Fig. 22. The padding byte is a one-byte val ue.
NP is calculated to satisfy the followpng-equation: 10 NP = tn bl ock size x
1024 picture byte-size[tn block-id]-NL. Fig. 17 illustrates the syntax of
the CP Info thunbnail ( ) . The CC thunbnail indicates the copy generation
15 managenent information of the thunbnail inage. The meani ngs of the

val ues arfelgfdwd ideFHingd farago s e ogirinatl " the MRk copy; " 10"
is copy once; and "11" is copy prohibited. The APS thynbnail indicates the
anal og copy pFEFeEPPBE_ﬂﬁsFﬁﬂﬁﬁﬁaFWBnt%ﬁ&ﬁ thﬁGHHH§Fqun€§@ i s output as

anel o9 V1o e o3 1456 Mieuelues 218 SO AR SR TS o o
(00T QT OB, PLORESE T DR AL, o g, uly o
5 they are frequency displayed. To meet this requirement, all
the menu thumbnails are efficiently stored in a single file
(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 images read from a

10 personal computer (PC) or a digital still camera (DSC) (Figs.
4 and 5).

For the Clip and the Playlist, by adding a plurality of
marks to certain positions, the content of the mark
positions must 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.
5 and 7). In 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 indicating
details of the Playlist. Accordingly, there is no problem
even if it takes time for the player to open the file and to

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

25 For decreasing the number of files in the volume, all the



- 37 The flag need AVstream nfo indicates whether it is necessary to refer
to the content protection information in the dip AV streamas the content
protection information of a thunbnail image created froman inmage in the
Clip AV 5 stream The neani ngs of the values are shown in Fig. 20. "1"

i ndi cates "necessary", and "0" indicates "unnecessary". Specific exanples
of the content protection information other than CCl thunbnail and APS

t hunbnail may include information to be added to the DTCP descriptor by the
DTLA 10 in the future. As of July in-20€1, the DICP descriptor has only the
information of CCI and APS. In the future, however, when the DTLA

i ntroduces new content protection information to video signals, it nay be
necessary foqor the DTLA to appl he _.new cont ent, protecti.on i.nformation to

t humbnai |m%rﬁfa§é?mﬁlad#e9ataefcﬁpwy ﬁ*?é’qiynasgfe%fecd;ﬁt’gi%esd”}%‘%r#& o35 s gnal s.
In this case, the fla "]S}quA streqaltm nf isbset. to 1 t\ér\}v:uen the value is 1,
it is ned 1 Fer-Mor tHE S PHETEd bt thf S 5atsth (prop

descri ptqr tc.), f he j.mage i.n the . Cip AV stream designated by the
mark ti ngc%‘?@ﬂ?l&f % tttl'hee ﬂr%tfﬁ% Yt £ K% oeretiul%%aaisl“}gn%ggheansu t he

content pr ti.an d.nformat | T .~ The co t
protecti gcrl{&l ﬁﬁlgrl;iatéll(r)lﬁ o{%eér %{Lhrgin Tﬁﬂ%‘%%\%ng%lt%el A%éq'nc u'derﬁlhn ormati on
conceeni th tld 1 s WHRInnH Leo t ' I Bagk i n
anal oé Z%QTarﬁsr%%y Héa(r?lsg alr%‘s%{drrl;éti on concerﬁr{lv%é{rjligl tﬁ?pﬁ%lodd%%ﬁyv\he#ch - 38
vi deo contiRfn£an e copi &t e | nirgrd s Cack NGl ugijes £aogdanf or
indicating that the content of the CP_Info thunbnail () is not tanpered

wi th. ThisginforGal icWated the aishecddL mEmeid ab aligasdtiyndul dewsing the
first byte of the CP-Info thunbnail () to the byte i medi ately before the

| nt egri t wHehenk pValuk sl an iHWuise rThis €infitamsd athel @oirg thim nitye use t he

al gorithm described in, for exanple, |1SOIECI797 (Information technol ogy -
Security gHleghmispies - Data integrity mechani smusing a cryptographic 10
check function enploying a bl ock cipher algorithn). Even if the content of
the CP | nfo tThebdairkeg)ord etsanpemddeby oa i PNBnEStskuser, ashé&oldoosdi ng
apparatus is able to detect that the CP Info thunbnail () has been tanpered
by checkisngadie diadamtlof irel yditrer ig ' IGHRECId Mg arely 1514 AW recor di ng
apparatus detects that the CP Info thunbnail ;) has been tanpered, it

pr ohi bi t slittecttuaincligdng a ne g gD t 1Y) & r'drhREiNg' pl ayed
back since the CP Info thunbnail() is no longer valid. Alternatively, the
recor di ngligistrlat ue TSI REARENA e He 20 AR ot 1" 1t FH9%Y andh
mark.tdat file so as to prevent the content of the CP In,fo_t_hunt{’r}%ail() from
bei ng t arfiE&&Rt Sitth the Gflh*eefsfﬁﬁwforfquet btk QYR &5 Shovih I g. 15
t he i:g’ Info thunmbnail () is placed after the 25 thunbnail picture[tn

bl ock>i d]*™ Tie& r éhson for this is as - 39 follows. Because of this

format, the start positjon of the | nf o_t hunbnaij.l () can be random zed in
the thunbnai | e geoR Pér(eﬁg%x ' SF ersk.otn(?até)lre_l%ftot & CP Info thunbnail ()
I's placed bebe%Rth_tgﬁqb%wé ﬂyfggﬂgﬂ&'{ﬂy(ayﬁéd%bmigﬁedefined 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 1is fixed as info.dvr.

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



5 CP_Info thunbnail () regularly appears in the thunbnail inage file in the
units of tn block size. If the CP-Info thunbnail () is placed after the

t hunbnai | picture[tn block-id], the start position of the CP Info

t hunbnai | () can be random zed since the size of the 10 thunbnail picture[tn
bl ock-id] is variable by the size of the thunbnail image. This nmakes it
effectively difficult to extract the content of the CP Info thunbnail ()
fromthe thunbnail image file. The CP Info thunbnail () may be stored in the
15 menu.tidx/mark.tidx file, as shown 3 Fig. 21. Fig. 22 is a bl ock
diagramillustrating a recordi ng apparatus for recording AV streans and

al so for encoding typical inmages or inages at nmark points of the AV streans

into thunbnails and recording them 20 A qu ription is first given of the
recor di ng B &R AP S GRERY q‘zﬂ &SHE SRk -”é‘ﬁ’&fg“ilngmé?%%'eo Tfput and an
nane) det SEPST s etdors T Iy, oty BT | o & GreT (RS ne.

i nput Vi accar.din Q a predeterm ned .25 net had nd J.nposes, r.ecor di ng
oot ot e R e 4 R e R R e O R 5 S gl

i gnal can B rouERed Tt ond IR L Ao AR e bt

vi deoc Si ontain APS, the 5 nacrovision detector 13 supplies
Og gﬂﬁigﬂ%i’l‘?& " ( ! pp
t he i nput V|meoqintoa CGVs det ecting/updating unit 14. The CGQVB

det ect i ng/ updatipg ¥Aisk»14nanakyzes the COVS L CGMSA O ;GRYBP) af the
i nput video according to a predeterm ned net hod, and supplies the CC (CCl

0 in Fi0.indrmdftildie AV EIEHY e Redmad tihaye) caHg ol ler 21. The
CGWS detecting/updating unit 14 supplies the input video to a W

(Wt er Mariga rdetgeix 'ng/supdatdinigndha 11 1 f obhiea tAM il e iged | g/ difidaf inegder t 15
detects and anal yzes the WaterMark in the input video according to a 15

'pr edet er ninfednaatileed o fard meigdp lttesidnzd Wi(adged| catdedcHay Wik ibdati'g. 22) of
the AV streamto be recorded to the controller 21. The WV

det et0i ng/supdatimgnbmaitl limesyepdiiles' tdnimuutimdglealdta arf MPRGEX KAV encoder
16 and a video anal yzer 18. 20 The MPE&G AV encoder 16 encodes the input

vi deo si gradmbanad. 1t Henaiggput audi o signal, and supplies a video stream and an
audio streamto a nultipl ex/source-packeting unit 17. The controller 21
det er mi nes t h&heal'G¥RJf dErectorEnbagdudesCithree BWérestoddadsi.-n a nul tipl ex
streamin the 25 mul tipl ex/source-packeting unit 17 based on the CCl o and
- 41 the WM OPLABLESTAt ot RéteébacPofrérs22f the ReRdi plaxtislr é8dpacketi ng
unit 17 multiplexes the video streamw th the audio stream and supplies
the AV stf&aitdi@isElatdiiat (GG ypti dramitd Brahff Fndsedhighal yzer 20.
5 Thf scggg%#ﬁ{ encryption unit) 22 encrypts the input AV stream accordi ng
to a'pre i%feéd net hod, and supplies it to an ECC encoder 23. The AV

st ream under gq essing,in_ the ECC encoder 23 nodul.at or 24, and a
drive 25, and ?gI?Egﬁ réEo?HdeﬁﬁagﬁSFn %r%gfigélpeggﬁgrné B inPs6 as an
10 AV st ream.f

i{e. e ordi ratus of this enbodi nent records an AV
strean1fﬁ]e &ﬁﬁigf§%H}é%§%héﬂapp i cati on dat abase i nformation (info.dvr,

PlayList, Oipghagaiymationyarhhugihpabl, iFahanmakign fil 6;s3ndea thunbnai
i mage file)
located under this directory.

20 The "PLAYLIST" directory stores two types of PlayList
files, which are a Real PlayList file and a Virtual PlaylList
file.

"xxxxx.rpls" —-- This file stores information concerning

one Real PlayList. One file is created for each Real

25 PlaylList. The file name is "xxxxx.rpls", where "xxxxx"



15 associated with this file. The application database information is
generated by the controller 21. The information input into the controller
21 includes characteristic information of the video signal fromthe video
anal yzer 18, characteristic information of the AV 20 streamfromthe stream
anal yzer 20, and user instruction information input fromthe termnal 11.
The characteristic information of the video signal fromthe video anal yzer
18 is automatically generated by the recordi ng apparatus. The vi deo

anal yzer 18 analyzes the 25 content of,the input video signal so as to
generate - 42 5 information concerning the images at characteristic mark
points in the input video signal. Such information includes, for exanple,
designation information concerning the inmages at the mark points, such as

t he progrigifiistares poivft ,PutRe BT et Hange Poi i fhke vrsengtIemtisoi nt s
of the input video signal. The image at the first mark point of the input

vi deo si I ﬂ%&sbe used as a typical inage (typical inage of PlayList) of

th id ignal. Th i l, .18 i ts ti t k 10

bosi i ong) | DAERnG R Far R (L Lemager &t HHE ROt § BOSTGRE i nt o
the controller, 21. A th nai | coder, 19, encodes the inages .at the mark
points i Mo B{ﬁm IEIJ]aru??rélEglesgl'l aﬁdc}les § es® t%%efﬁﬁ%ét Oeé c%%erf o\ﬁ%ﬁ’u . The
controll St.ores..the. .t S DS , r k, poli £ and VW o
corr egpoﬁgdll aﬁémtsot t hzrhr%ﬁ%lpégfnnatr&?rrr%s;egym' @e‘iﬁt ﬁu&nlgén%f I s of the

mar k- poi nt, {images sq,4 hat rel t ch, Th | ler 21
al so det (r}rnn%ilnes %hleq"veal ue l% S}t/h% I&t%%'na?{ﬁ%f lﬁ% a toevneg-]lgaerggtp%brb%d CcP
I nfo thumhnailly)sbased on the CCI o and WM o associated with the mark-point

i mages. The stream anal yzer 20 detects the content protection information

(DTCP descri pig@le, @S pINFOr dihe dtRges it dsherRY rShkeamdesignatied by the
time stanps of the mark points. The stream anal yzer 20 then detern nes

whet her the &M et L5-dumotectd on i nformati on (DTCP descriptor, etc.)
cont ai ns

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
extension must be "clpi".

15 The "STREAM" directory stores AV stream files.

"zzzzz.m2ts" —— This file is an AV stream file handled
by the DVR system. This is a Clip AV stream file or a
Bridge—-Clip AV stream file. The file name is "zzzzz.m2ts"
where "zzzzz" indicates five numbers from 0 to 9. The file

20 extension must be "m2ts".

A single AV stream file and the corresponding Clip
information 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 structure of the DVR

25 MPEG2 transport stream shown in Fig. 9. The DVR MPEGZ has



- 43 information other than the CCl and APS. If the content protection
information contains information other than the CCl and APS, the stream
anal yzer 20 sets 1 in the flag need Avstreami nfo of the CP_Info_thunbnail ()
(Fig. 17) 5 corresponding to the thunbnail inage at the mark point. Tf
there is no information other than the CCl and APS in the content
protection information, the stream anal yzer 20 sets 0 in the flag need
Avstream nfo. The copy control processing when an AV stream obtai ned 10 by
sel f-encodi ng an input video signal Lspghown in Fig. 23. Wen the CGWS or
the WM of the input signal indicates "OL" or "101" (no nore copy),
respectively, or indicates "11" (copy prohibited), the recording of the

i nput video signal is not allowed. If the CGVs or the WM indicates "10" 15
(copy ondde fHe WA fAdeH&Sgnal is recorded, and the CGVB or the WMis

overwitten by "OL" or_"101" (no nore copy). If the CGQVS or_the WM of the
i nput vi deo s#&hthﬁn8N8aNS§GEOGIaPéBB§tfPééf?mtﬁénﬁﬁﬁﬁﬁ Wifdéd signal is

recorded,, and the or_the WM renains as the sane value 20 ("00" (copy

free) ) .l“ﬁ?@efoﬁ}“%g\&eroﬁfqg‘@{bﬁ%t%Q%f ormation concerning thunbnails to
be stored in t licatio t ahase i nformati.on (i .nfo.dvr, BlagyList file,
Adip Infornatﬁgﬁ &B%e?léetﬁgn%ﬁ ig ﬁﬁpggngFg%aniﬁéﬁqa%a §Stﬁgﬁgﬁafl i mage

file)5 25 égynroller 21 supplies the application database - 44
information-"to the scranbler 22. The scranbler 22 encrypts the input

application d b LR ti ageor.di 0 det.erm hod, and
supplies the g%@r3%$e%ﬂﬁ%%%?nggggnq%osgﬁggggcbgngggéﬁagggp?ﬁgeggglication
dat abase dHy QdBtdPH - yrder goes processing in the ECC encoder 23, the

modul ator 24, and the drive 25, and is then recorded in the information

recordi ng mediym %ﬁeag_o@&c@pglaic&@tti qa@sdgtg@b@;%efsi.l eontheocieeer gakgeef a
transport stream (TS) input froma termnal 27 is now described. An E CCl

gIE:lfTbedded:dﬁ@j)stjso Analpy 210/ ptatd g diY ta 28 Ayzepddiets CC (Enbedded
)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 MPEGZ transport
stream also consists of 32 source packets.

15 (7) If the final Aligned unit 1s not completely filled
with transport packets of an input transport stream, source
packets having null packets (transport packets having PID =
O0x1FFF) must fill the remaining byte area.

The TP_extra header contains copy restriction

20 information of the payload of the transport packet and an
arrival time stamp indicating the time at which the
transport packet arrives at the decoder.

The database format for managing playback information

of the AV stream file is described below.

25 Fig. 10 illustrates the syntax of UIAppInfpoDVR, which



encoded in the input TS according to a predeterm ned nethod, and supplies
the CCl (indicated by CCl o in Fig. 22) of the AV streamto be recorded to
the controller 21. The E CCl anal yzing\updating unit 28 al so supplies the
input TS to a 15 WM det ecti ng/updating unit 29. The WM det ecti ng/ updati ng
unit 29 anal yzes the WaterMark of the input video, and supplies the VW
(indicated by WMo in Fig. 22) of the AV streamto be recorded to the
controller 21. The WM detecting/updating unit 29 supplies 20 the input TS
to the mnul tipl ex/ source-packeting unit>d7- The nul ti pl ex/ sour ce- packeting
unit 17 converts the input TS into a source packet stream and supplies it
to the stream anal yzer 20 and the scranbler 22. The scranbler (encryption
unit) 22 scranbles_(encrypts) Z%the i nput, AV. stream according to a

pr edet er &P HetHod: ear%apta -t es‘?fﬁbq%)‘gs”?t”f%ot%‘érEC(?}é%coder 23. The AV

stream under goes processi.ng in the ECC encoder 23 the nodul ator_24, and
the dri verezé—?co&ﬁ%gq%—tﬁhwlﬁ%fﬂé%e}f nlrfcﬁlecai‘ﬁ%r%h‘% ildhfe?%%?]u?rhgo’?reé?%m 26
as an AV streamfile, 5 A TS input. fr t termn 27 1s input into a
decoder 3 .Jﬁnealaleclomaaeqe Bﬁepdre%soé)e%ln \(}I' aeeg\?os Y&am o £ tihréei nput TS, and

s €5 L3 3 465, o LB OB ATE gl T prgp g o the

vi deo an enco issimlar to e

abovesdes%a'_rpﬁgﬁ(ﬁeﬁ - encading, 10 W&%@g&&@% t{%nti[l{wl’\}ofdngee,o dfpm the

t erm nal e str'eam anal yzer l'yzes t ent protection

| nf or mat 1,0 L dep il PLfing Hdad 4 dhe dpulnid eam sdrad sdhe

anal og copy protection information (APS), and supplies it to

21. The ARS d$ind hend npgase alr hddish 8l ki ed:ntsh ofhd eed pitastFeadm i s set
to be the sane value as the APS thunbnaiT of the thunbnail inmages of the

mar k- poi n{dismgassd Tihe deddigs ydldheriGH #dmaduwradd wndridge fijpg need
Avstream nfo are determ ned by the stream anal yzer 20 20 in a manner
simlar tyhd hose whererheabhorer desardded iglputind deocds 0xFEFFrecd by
self-encoding it. The copy control processing when the input TS is recorded
i s shown thurfbrgal 24imaldee icontentadded he cdpy Wwanimel processing i s
substantially simlar to that shown in 25 Fig. 23. - 46
Fig. 11 illustrates the syntax of the PlayListMark,
which is part of the data to be stored in the PlaylList file.
The PlayListMark stores the information of marks to be added
to the PlayList. The typical image of the PlayList is also
15 stored in the PlayListMark.
The number of PlayList marks indicates the entry number
of marks stored in the PlayListMark.
The mark_ type designates the type of mark.
The ref to_PlayItem_id indicates the value of
20 PlayItem_ id designating the PlayItem added with a mark.
The mark_ time_stamp stores a time stamp indicating the
point at which the mark is designated.
The ref_ to _menu_thumbnail_index indicates the

information of the thumbnail image, which is a typical image

25 of the PlayList. If the ref to_menu_thumbnail index field



The controller 21 supplies the application database information to the
scranbl er 22. The scranbler 22 encrypts the input application database

i nformation according to a predeterm ned nmethod, and supplies the encrypted
information 5 to the ECC encoder 23. The application database information
under goes processing in the ECC encoder 23, the nodul ator 24, and the drive
25, and is then recorded in the information recording nmedium 26 as an
application database file. The flowhart illustrating the processing for
recording 10 an AV stream and al so forzgncoding a typical inmge and
characteristic-point inmages into thunbnails and recording themis shown in
Fig. 25. In step S101, the nacrovision detector 13, the CGVB

det ecti ng/updating unit. 14, the WM det ecti ng/updating unit 15 15, the E CC
anal yzi ndf‘liﬁd’&ﬁeﬁg aurtial B OtRF e Wi etEETt i i dat ichg-iiRnadd anal yze
the CClI of the input signal (video signal or Tﬁ)é'i In step S102, the MPEQRAV
encoder IE3FT GTHF SAANT PR s*"tyrpelé:rf’lslsg‘ﬁ‘f"c‘-’ée g KetS Mgt s @7 Bt dde t he

ot SRS, 203 1Y S T SR S0 Ne  deo apalige 18
ond The Spacsn s Y N HIPIAR) L USP PL R SN LalL er 1
it gggte)gai NGRS . i aades d e JRLES Alad IR M AP A AdHuEPnai |
to Fig. 13). If the ref to_menu_thumbnail_ index field is
0xFFFF, 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 O0xFFFF, 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
15 mark.tidx file (discussed in detail below with reference to
Fig. 13). 1If the ref to _mark_ thumbnail index field
indicates O0xFFFF, a thumbnail image is not added to the mark.
Fig. 12 illustrates the syntax of the ClipMark, which
is part of the data to be stored in the Clip Information
20 file. The ClipMark stores the information of a mark to be
added to the Clip.
The number of Clip marks indicates the entry number of
marks stored in the ClipMark.

The mark type indicates the type of mark.

25 The ref to STC_id is information designating the time



In step S106, the controller 21 analyzes the content protection information
(DTCP descriptor, etc.) positioned on 5 the AV stream desi gnated by the
time stanps of the mark points. In step S107, the controller 21 creates CP
Info thunbnail () of a thunmbnail imge. Mre specifically, as stated above,
the controller 21 determ nes the values of 10 the CCl thunbnail and the APS
thunbnail, the flag need Avstreanminfo. In step S108, the controller 21
generates information concerning the thunbnails to be stored in the
application database information. 15-1g1step S109, the scranbler 22, the
ECC encoder 23, the nodul ator 24, and the drive 25 record the AV stream and
the application database information into the information recordi ng nedi um

26. Fig. 26 i.s a block diggram.|lystrati a recordi ng .20 apparatus for
addi ng a Oﬁ‘tﬁfﬁhaﬁé) tg?e ﬁﬁa%ébergld‘&i it g%)"et @Jl%elrn g‘ﬂ”rf}} ecor ded AV
strean1andlﬁgq:record%ﬁg.the th%%gnail. An application database read from
an i nf or P&t or et dh glﬁbﬁaﬁﬁ via a drive 74 undergoes processing in a

25 demodul at og, 73,39 EC.0ocader 18 Aud.a descrampler, i, a0d . - 48 i

then input into a conty ef control Ier Creates @ menu screen

| ndi cat | g, {1a 4 SRAed CONLENt Al AN T4 UIBLLPTLy GEard] ng medi um 75, -and

outputs it to a nonitor (not shown) a di splays it ser selects a

PlayList 4,0 e dlayed Rack if A4 4 yude froma termnal 61. The

controller 69 gives an instruction to read the AV streamrequired for
pl ayi ng back frhe Pbaykbshadesianabed iy ihbexUsekiihest e rok@tmahi on

recordi ng medium 75. TAnTAV streamfiletead fromthe information recording
10 nmedi um£/% Wb dr i g4 1adRY gRRFEePMACES TAd¥k | N 1hehe
ref_to_mark_thumbnail_ index filed is a value other than
0xFFFF, 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 mark.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
representing the Volume, and information of one picture

20 representing each Playlist, respectively. The header
information of all the menu thumbnails is managed by a
single 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 information concerning pictures designated by mark



denodul ator 73, the ECC decoder 72, and the descranbler 71, and is then

i nput into a source-depacketing/separating unit 66. The video stream
separated by the sourcedepacketing/separating unit 66 is decoded in an
MPEQ2AV 15 decoder 65 so as to output a video signal. The video signa

under goes predeterm ned processing in a CGVS inserting unit 64 and a
macrovi sion inserting unit 63, and is output froma termnal 62. The video
signal is then output to a nonitor and is displayed. An audio signal is
output to a speaker 20 (not shown) frogpa-terminal 70. The user selects
scenes (for exanple, favorite scenes) to be marked fromthe video to be

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

fromthe termnal_ 61. 25 Thunbnail,K i mages to be recorded bg/ bei ng_added to
the - A49MNBRIE G0 nt S may"dek RLHREY  rows thRARE KPR et iRiyedt or from

the i ded f ! t digital i)l i nt

he T ocorah ha el U U S AT 1 rh - VRERRS, S 178 rage 1S
ted f i t int,, 1t | | 69 ,obt ai the ti

tanp of TV et d B e Tear L e o] Al EHe el Rk SRR t e

e at Lhe. vk POl e (O e AEEE A decar, B, bl oputs e | moe
t hunbgai 'cdlk”l‘a&?t d AR dda 'nk& Q t&%gfpé‘trﬁﬂﬂ efgf9:. The

sour cedepacket 1 ng/ separating u 66 extiracts the content protection

i nformation (BLEPde3erePifia ©IC thut@Riali1dN8d O drhe AWty eqpdesi gnat ed
by the tinme stanp of the mark point, 15 and inputs it tothe controller 69.
The contraldsie £ anpdpezes the content protection information (DTCP
descriptor, etc.) ‘and extracts the CCl and the anal og copy protection
information (ARS) syhhexCemd @ldnemtd2st ke t3else tirvaiues efrd ke CC

t hunbnail and 20 the APS thunbnail of the CP Info thunbnail () for the

t hunbnai | £dItagyes of the mark-point image to be the sane val ues of the CC
and the APS, respectively. The controller 69 also makes analysis to

det el ne whetTher "tleaue tiisixanyncontrendtk .gricixe'c thave ithfeorsrrtel Grynddalxer t han
the above 25 described CCl and APS. |If there is content protection - 50

i nf or mat isorrwtthere t hafig hel TA L largt tdie ARG e ther ontstofuarusd skettthe in the
flag need Avstreanminfo of the CP-Info thunbnail () corresponding to the

t hunbnai | "mempetigdx "t radrdie poittdx'1f there is no content protection 5
information other than the CCl and the APS, the controller 69 sets 0 in the

fl ag need Avstiheamuaber gfIdéaseriopeiids i1edicw tgisvdheom e ro®dr ati on for

creating a thunbnail i mage, which is to be recorded by bheing added to a
mar k poi MU la RYG YT S Sretfe@ TRt it (MR W oFFae o Hi TP &b dtfus via an
| still, canmera. The

exterpal input, such as a personal conputer .or a‘ﬂi it
Cont P81 | ST BB A% B 1105 TG 110 THRE & nat “TRRAT Y G A e85, A
content protecti.on information detector 86 ext ts th co.n(% ent protection
i nf or mat iS‘otno_r(esc_tclﬁ'1 atshecﬁ\?grﬁc'ﬁfﬁga,t and Jfl:?let:Fgalso’3 aoef;rs?Cghl‘eptrf(':)‘_"rﬁq< of*Fhe i nput i mage,
and inputs it it . g coNLLOl! qr 89, The Gantiold ere 03 anal yaes.! hg
content protection mformation, "and extracts the | and theanal og copy
protectiqn,d '?Jeq{dmécLaOJ‘ KI%QF@? The., contnpl 180,69 1hen 568 s ddeaalyes of the
CCl t hunbnai I and the t hunbnai |

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

example, if tn block_size = 16, the size of one tn_block is

16 x 1024 bytes. One thumbnail picture must be stored in a

single tn_block.

The number_of tn blocks indicates the number of

25 tn_blocks in the menu.tdat in the case of the menu.tidx, and



20 of the CP Info thunmbnail () for the thunbnail inmage to be the sanme val ues
of the above-described CCl and APS, respectively. The controller 69 sets

the flag need Avstreaninfo to be zero. The still inmage is then input into
t he thunbnail encoder 67. The thunbnail encoder 67 encodes the thunbnail
image, and 25 inputs it into the controller 69. - 51 After generating
the thunbnail imge and the content protection information thereof, the

controller 69 generates information concerning the thunbnail to be stored
in the application database informatiop3(info.dvr, PlayList file, 5 Cip
Information file, the thunbnail information file, and the thunbnail inmage
file). The controller 69 supplies the appl i cation database information to a

scranbl er, 76. The scranbl er 76 scranbl es (encr t he | nput application
dat abase FMHGTARRY o actBIRE NP o predlet e*rfn%g‘%i ’%ﬂa‘i'ﬁoﬁjatlouénﬂq%uppl i es

t he scranbl edrfbé ITB.tI n to an ECC encoder 77. The application database
i nf or mat iU ng in the ECC encoder 77, the nodul ator 78,

and the drive, 74, nd S hen recar i,nto.the.informtion I &C |ng
medi um 75 as é'"g‘ aﬁﬁuf“(?éltal A dSE xb&s%eifcaltes eTH‘e1 XOWHR 3 & ating

pr ocessi Addi user to a
recor ded st reng g%ﬁ%%’%ﬁ%gd?% "?%h{nbn%gﬁf s omrﬁadll n—]Frwex In step
S201, 5Wh%%]m3 user designahss, &1 Pl aydl Sty e K cont rolﬁaer £pntroller

69 inputs this instruction. 20 Inmstep 8202 controls t he

drive 74 {0 RlAY RACk HdGnatl f180 Bi gné{e Oéh&rﬁk?néjﬁﬁlﬂr@éﬁdcﬂ %Yé-' st fromthe

i nformation recording nmedi um 75. The pl ayback signal undergoes processing

in the demddalored y thee BEE dasqptaiu hudidiea destdabl & thle the source
25 depacketi ng/ separ atl ng unit 6, t he MPEQAV decoder 65, the - 52 CGvs

i nserti n@yNHZ 1 vANGd e JFRE oM i QfeNdsel )t | Nariintte G s &Nk i tnd hen
output froma termnal 62 (video signal) and a termnal 70 (audio signal).

In step S0 . ik Ustie sEamMdtes. B Sobne dan s g kerked wndoprasses a mark
button during a playback operation or a pause. The signal corresponding to
t hi slOpermsdfi_ cro_immnknpuiunbnta it hiendeontirol ther B wiliss tMeerk €r mndhl 61. In step
S204, the controller 69 determ nes the position output and displayed as the
mar k posiGliigMeatk @ ti me when the 10 mark was input in the processing of
step S203. In step S205, the controller 69 outputs a nmessage fromthe
termnal 62, dhe¢ redudst $nt bdogkerd ged@recttonidichegialiiee 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 block_id indicates

15 one tn_block in the menu.tdat, and the tn_block stores a
thumbnail image designated 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 thumbnail image having the index number of
thumbnail_ index as the byte unit. The picture_byte size has
to be (1024xtn _block_size-N1l) bytes or smaller (Nl is
discussed below with reference to Fig. 16). That is, a

25 recording apparatus must encode data so that the data length



imge at the mark position is to be used as the thunbnail or a still inmage
to be used as the thunbnail is obtained from 15 the term nal 85. The user
inputs the selection fromthe term nal 61 based on this request. In step
S205, the controller 69 determ nes based on this selection whether the
imge at the mark position is to be used as the thunbnail. If the imge at
the mark position is used as the 20 thunbnail, the process proceeds to step
S206. In step S206, the controller 69 obtains the inage at the mark
position fromthe output of the MPEGAY4decoder 65, and supplies it to the
t hunbnai | encoder 67. In step S207, the controller 69 obtains the content
25 protection information of the AV stream at the mark position - 53

fromthe output of the source depacketing/separati nit 66. In contrast,
B R AR s e St L RS ST T T
used as t )thu nai | tfg controller 69 proceeds to step S208 in which a
still inagg 5b¥ eb%ru§%% S the thunbnail is obtained fromthe terninal 85.

Then, in step . S20 he control l.er 69 .obtai t he cqntent protection
i nformation ofﬁ} gﬂoslijﬁcimiari el?truorrﬁ—t &0 ]iegfsuftoo%etr%%goc%nfleérﬂt protection

| f or Bt i Ry St eCL Ofy B8, ALL BT O£ B0 PIOGRSSI Ngs 0Ly 318D S200, gh, 51 £P S209,

the 10 process proceeds to step e contro causes the

thunbrai |, eRCOern 67 A @ £NGEE heor tbiyBAL L1 | PR@Ex . I n step S211, the
controller 69 CTreates t%e -

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. 1In 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 the menu.tdat, the size of one tn_block

20 is indicated by the tn_block_size in the menu.tdat. 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 thumbnails are frequency added or deleted,

25 the addition and the partial deletion must be performed



CP Info thunmbnail () of the thunbnail inage. More 15 specifically, as

di scussed above, the controller 69 determ nes the values of the CC

t hunbnai |l , the APS thunbnail, and the flag need Avstreami nfo. In step S212,
the controller 69 generates information concerning the thunbnail to be
stored in the application 20 database information. In step S213, the
controller 69 records the application database information into the
information recording medium75 in a manner simlar to the method descri bed
above. Fig. 28 is a block diagramil+ussrating a playback 25 apparatus for
pl ayi ng back AV streans and al so for playing - 54 back thunmbnails, such
as typical inages or characteristic mark images, of the AV streams. An

licati t b df f t di di 75
i Pve T i At ess M 115 & Bt Ror s SR e deter 72 and
a descr ar;paq{ gari;onad i S tbh_Len mg;wdé ﬁoayegﬂp& r,g“ algl 'Ir'pa:aﬂecolnlfhtrol | er 69

determ nes I i n'age on a Vi eo ou

e rEFS{O&L T st Phgel T }fé‘aéx éllh@@mA oﬁ er (‘}69 0 e

of a certaln 1 Ts to be aye e contr talns t he

CP 1 nfo timhnald 1()”&& ésheatmmmaaﬂe Ig@&ee& 0 perplpysd bagkyidd the flag
need AVStrean1nfo |nd|cates 1, I's necessary toTead fromthe information
recor gi ng:fmedidiR A%y they cont ent respectlvely.
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 picture([tn_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 menu.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 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.

The first byte of the thumbnail picture must coincide
with the first byte of the thumbnail picture(tn_block_id].

25 The encoding byte size of the thumbnail picture is equal to



15 protection informati on (DTCP descriptor, etc.) of the image in the dip
AV stream desi gnated by the mark tine-stanp of the mark related to the

t hunbnai | image. The controller 69 inputs the thunbnail imge to a
t hunbnai | decoder 80, and inputs the decoded imge to a 20 graphics inage
processor 81. If the flag need Avstreaminfo for the thunbnail inmage

indicates 1, it is necessary to inpose playback restrictions on the

t hunbnai |l according to the read content protection information. For
exanple, if the content protection inafesnmation has information 25
concerning resolution restrictions inposed when video - 55 5 content is
pl ayed back in anal og format, playback restrictions nust be inposed on the

t hunbnai | _ accordi ng to the respl ution restrictions. The inage output from
the graphfts Bi ?ﬁ?%ﬁﬁﬁﬁﬁz%ﬁt?{P{#?%E%éLd in an i mage bl ender processor

82, and is inpyt int inserting unjt 64. Th inserting unit 64
inserts a CGN%%& é‘%&l%naf\ﬂi%mf@%a sqt%gdls_fﬁéceas”{eﬁr?e%g@w%l%unbnai | of the
CP-Info ?fﬁﬁg%§¥iéq £,01 é%ﬁ%éﬁ%ﬁ%&gﬁéctiéﬁ(ﬁ be Quipyt igage. Then, a
necr ovi si on THsSerti ng uni InSerts an anal 0g copy protection signal,

whi ch rrea%r{g}gafﬁ%éa@%? tihe ﬁ%%@é@nﬂltﬁ the CP info thunbnail (), into

t he out put 1 mage. deo 1Is en output fromthe termnal 62. The

fl om@arttﬂdxﬁwfﬁ%gwt&@!@yb@f&ppﬂﬂi Ofhd O ordBerpt za\//w@e@@f&_t hunbnai |'s
of typical 1nages and charact®eristitT-point |mges of streans is shown in
Fig. 29. 1MeSkRpP R01is tdes COMMEQI B EIow It £RESr @fe PP G CEd 1 O 20
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 size[tn_block_id]-N1.
Fig. 17 illustrates the syntax of the
CP_Info_thumbnail ().
The CCI_thumbnail indicates the copy generation
15 management information of the thumbnail image. The meanings
of the values are shown in Fig. 18.
"00" is copy free; "0Ol" is no more copy; "10" is copy
once; and "11" is copy prohibited.
The APS_thumbnail indicates the analog copy protection
20 information when a thumbnail image is output as analog video.
The meanings of the values are shown in Fig. 19. The
definition of the APS "00" through "11" is disclosed in
Default Settings of the Macrovision Antitaping Process for
DVD Products, Revision 1.0, July 5, 1997. The 2L/4L

25 Colorstrip is applicable only for NTSC analog output.



dat abase information file. That is, the data read fromthe information
recording medium 75 via the drive 74 undergoes processing in the

denodul ator 73 and the ECC decoder 72, and is supplied to the descranbler
71. The data is descranbled in the descranbler 71. The controller 69 then
obtains the application database information file fromthe output of the
descranbler 71. 25 The data output fromthe descranbler 71 undergoes - 56
processing in the source depacketing/separating unit 66, the MPEQRAV
decoder 65, the imge bl ender processog782, the CGVS inserting unit 64, and
the macrovision inserting unit 63, and is then output fromthe termnals 62
and 70. 5 In step S302, the controller 69 determnes a thunbnail image to

be played back from_the | tion . input by th the termnal 61.
I Stop 5305, o tABALAGET el (5 SIS CAEIER T STERIMNAN (F of |t he

t hunbnai |_ i to be pl back. 10 n step S304, th |1 er. 69
ot or my ndS TAHSF Tha Ty oot ASEYEIN ) T b Y o

[ 69. .. i i tion .
cont ol | <, 8% 15205 e EANS S I erell gl e A sy cam a

the mark posi . escr scranbl es)

1o B n S Sl 0 Lo et L

nposes p restrictions on the thunbna according to

the cgnt eggr Pt et O dJH HJBLd P Lad i e d her-Praciasi g wfg stap, S304. For
exanple, 1T the content 20 protection information defines that the

resol uti om whgpy M A80 0GH &M sd:8,'p] aned bpcki ddy AN L I sd Sy .
restricted, the controller 69 controls the graphics inmage processor 81 to
restrict the speelificoRxahpike bifuHmRAiIdontEhe Praphices dnMages opmacassor 81

may reduce the imge frane of the 25 thunbnail based on the control of the
control | et 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 for 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, the flag _need AVstreamInfo is set to 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 designated by the mark_time_stamp of
20 the mark related to the thumbnail image as the content
protection information of the thumbnail image.
The content protection information other than the CCI
and the APS include information concerning resolution
restrictions when video content is played back in analog

25 format, and information concerning the period for which



- 57 In step S307, the controller 69 controls the CGVS inserting unit 64
and the nmacrovision inserting unit 63 to add the CGVs and the nacrovi sion
(anal og copy protection signal (CAPS)) to the display inmge of the

t hunbnail 5 according to the CP_Info thunbnail (). This addition processing
is also one type of restriction. In step S308, the controller 69 outputs
the display video image of the thunmbnail fromthe termnal 62. Fig. 30 is a
bl ock diagramillustrating a configuration 10 when an AV streamfile of DVR
and the rel ated database file are copigd £rom a pl ayback apparatus 101,
which is a copy source (output apparatus), to a recordi ng apparatus 102,
which is a copy destination (input apparatus), via a digital bus 103. 15

I nformation, contained in co control command, indicating an instruction
to copy éVH%%?r%&P?ﬁ%@L?%?a?%cggﬂéﬂdin an information recordi ng medi um 201

f th | ayb t 101 int i nf ' cor.di ng. ' 310 of
Che recor di ng Miparaioe Jo2, ek AR nio ThE 207l SybRA dRpa At 101
i interf t. sh Thj is_i t, ] troll
208 vi & 20 g1 EH s § e Bt 568 HATE RIS b ot rBrF cFBe-SapgLL
troll 8, ' [ f ired f
o1 ayi ng bR the St Geebr bet JE ayLi Cro PRt P T H et SR O 202 o

d th . - f i i.0n: i i 201.
The control Tof 208 G550 BbE s Lo ot The arrve 20t r sfr The. o dphes”

so instructs the drive 202 to read t se file

(PlayLi stifhd@iatdip BEFOFrEBthONTALéSri BPAChEEDPR  he Thd €AnT EhBEEd tO the

Pl ayLi st fromthe information 5 recordi ng-nedi um 201. The controller 208

gives an TRStEMELONid0 SUPOE YrhMemAY 4 & eamne dal dor Whk Nadasr beea 1.ead
after being subjected to processing I n a denodul ator 203 and an ECC decoder

204, to afght ktahpbals 150 erf@er9 2051860 Afla tMost teaimbldgy 10sdbanivby | e, the
dat abase file corresponding to the AV streamdata read fromthe information
recor di ngt &Eich 1dim 26 1- | Ba tapihtéedt Dta mednsdyi &06uylagt dec tdepoodt apiorc 203 and
t he ECC decoder 204. The controller 208 creates databases (Cip Information
fileland ¢haghtiSindtie) emoloyenyfarbpdayi agoidr batdothehmV. stream fil e
output fromthe digital bus interface 205 based on the data stored in the
menory 206. THeegoritlr diHeerca20sral sf crreat@ T @ hweswdilatledisni t h t he AV
streamfile and a thunbnail file used by the PlayList file to be copied. 20
The cont redmeeredgey herdgsheredh WPSE r UERE ORCEOr dip®| §PBHE2 HesM ¥ cr eat ed

dat abase files (Cip Information file, PlayList file, and thunbnail file)
from t he #ehorie 2dsteet t Heati e aFF bIRE P ntevral bob. haheP®®R control | er
207 controls the output of the files 25 fromthe digital _interface 205. The
cont rol | efampgred byochepkingctle t el pesoEohl? of PRI DB _theohitht e he AV

streqmfite and 108, f@1 2058, 11 8L " QL 08 dLgit ap bus Tnterface
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 valid.
Alternatively, the recording apparatus may scramble the
20 overall menu.tdat file and mark.tdat file so as to prevent
the content of the CP_Info_thumbnail () from being tampered
with.
In the syntax of the tn block(), as shown in Fig. 15,
the CP_Info_ thumbnail() is placed after the

25 thumbnail picturef[tn _block_id]. The reason for this is as



205. The AV streamfile and the database file are input into 5 the
recordi ng apparatus 102, which is the copy destination, via the digital bus
103. A bus controller 302 of the recording apparatus 102, which is the copy
destination, controls the input of files froma digital bus interface 301.
The bus controller 302 10 and the bus controller 207 control the data
transm ssion/reception timngs by exchanging the file copy control comrands
. A controller 308 of the recording apparatus 102 gives an instruction to
record the AV streamfile input into-thg 15 digital bus interface 301 into
the information recording nedium 310 after processing the AV streamfile in
an ECC encoder 304, a nodul ator 305, and a drive 309. The controller 308
al so giveg ff i nstruction tofwwite %he dat abase files input into the
digital btRTIA¥2rfRec38% 20 i MRS alAERRFy 503, STREC BT b PRIOB08 I so
gi ves an | s#r ctjon to read the database fil s.ﬁi fo.ﬁ%r file apd
Chunbnai | CH1 TR0 HESFIRR T R t F7 1 17 of FRET BhEPACHY dF G HEGTERT S10-T49% ¢ he
menory 303, after progcessing the,.datab iles. i %he drive 2€ 309, a
Gorodul at oS0 7o e REERhofatll 2308t Hhe G P EBMY S I2H 308 fpdat es
t he infoég ey t tgﬁgggg' fil 5 I %he. no, 303. More
specific ¥y?é¥H§e€%%?r€$ er %%%sé%ﬁgéngéggﬁ#f? %—ﬁ?gyLﬁg? file to be
5 CP_Info_thumbnail () regularly appears in the thumbnail image
file in the units of tn_block_size. TIf the
CP_Info_thumbnail() is placed after the
thumbnail picture(tn_block_id], the start position of the
CP_Info_thumbnail () can be randomized since the size of the
10 thumbnail picture[tn_block_id] is variable by the size of
the thumbnail image. This makes it effectively difficult to
extract the content of the CP_Info_thumbnail () from the
thumbnail image file.
The CP_Info_thumbnail () 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
apparatus for recording AV streams and also for encoding
typical images or images at mark points of the AV streams
into thumbnails and recording them.
20 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 10, respectively. A macrovision
(trade name) detector 13 detects an analog copy protection

signal (APS) of the input video according to a predetermined

25 method, and imposes recording restrictions on video signals.



recorded to the Tabl eOf Pl ayLi st of the Info.dvr file stored 5 in the copy
destination, and adds the thunbnail to be recorded to the thunbnail file
stored in the copy destination. The controller 308 gives an instruction to
read the database files fromthe nmenory 303, and to record theminto 10 the
i nformation recordi ng nmedium 310 after processing the database files in the
ECC encoder 304, the nodul ator 305, and the drive 309. Fig. 31 is a
flowchart illustrating the processing performed by a copy source when a
thunbnail image is copied 15 fromthe pphayback 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 applicatiqn database jnformation file (Fig. 13). t is, the 20
control | é)rnalé)gg"hﬁhtt%cﬂ STHF ISV R e dd)rﬁsvél%ég:t’btarléé(f’%e Wbl i cation
dat abase . nformation fjle fromt.he .inf QImt ii__q,lne recer di%nlg;rnrg%?i um 2boel. The

ni ot ma

appl i cat i%h boeatréaocé)sréj“:i If orArgacicironlI}q%yé reha(':‘dq f¥omthe 1 iOn’ recor di ng

medi um Z%AOSrcfexigpldéhed e air}l%i%){egsgcgc{h}}ek%(%enm@/) 206 after 25 undergoing

processing in er(rem:f‘ul at’or - '61 decoder 204. The

controller ZO%Egg_e@Ffee%ggttg%gg@ IS GALi-aN d@@fsa%;g 8&&&%&@5&@%@ fiple stored

in the nenory n st the“controller sel ects a 't hunbnai l

| 7o0%E S HESS AL R g Sontplesls ele Ahpeshan, L d ehract o
t humbnai lg+ ddH 192y / g Dniaf e ahyedesddiading/updating

unit 14 analyzes the CGMS (CGMS-A or CGMS-D) of the input
video according to a predetermined 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 video to a WM (WaterMark) detecting/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 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 15 supplies
the input video to an MPEG2 AV encoder 16 and a video
analyzer 18.

20 The MPEG2 AV encoder 16 encodes the input video signal
and the input audio signal, and supplies a video stream and
an audio stream to a multiplex/source-packeting unit 17.

The controller 21 determines the value of E_CCI

(Embedded CCI) to be encoded in a multiplex stream in the

25 multiplex/source—packeting unit 17 based on the CCI_p, and



t hunbnai |l image selected in step S702 fromthe application database
information file (nmenu.tidx/mark.tidx) stored in 10 the nenory 206. In step
S704, the controller 208 determ nes whether the flag need Avstream nfo
(Fig. 17) is 1, and if so, the controller 208 reads the content protection
information of the AV streamat the mark position. 15 In step S705, the
controller 208 determ nes whether the flag need Avstreanminfo (Fig. 17) is
1, and if so, the controller 208 inposes copy restrictions on the thunbnai
according to the content protection inforaation. For exanple, if the
content protection information has 20 information concerning the period for
whi ch copying can be nade, the controller 208 inposes copy restrictions on

t he thunbnail based on the petiod informatiqn. In.step S706, if the CC
t hunbnai | *tFi .—Pl?PPBF_PHEOC%%FnFSHFﬁﬁ&gﬁﬁi%@y i@hﬁot copy free, the
controller Zgigal(z:eSX tsﬁogqhﬁcgel—tp}&heetitngﬁ’@n”lat' I]h

rom.being copi.ed. . .- 62 1In
step S?O'F,lult 0 Creates a't —):Jr{%unqaﬁjlp]ierqr(aegse hﬁ eVldeo

menu. td Bkt Ry %ggqgi [ rﬁﬂg'- [
Errenu.ti %é rrarﬂlt.‘{ll xgtrgé(;gaclgdrln(?ng a n}kfu ncgi |I5nl1(a)1l£}3eJ _t%g? Acvans r_eeacn(l)ptloed. 51n
step S708, {06 Goniy ofdfirg08 4 ansier 4 e d wndnaldy, 'aﬂ‘ﬁﬂﬁ;{ébﬂ &@nd the
thunbnail information file to the copy destination. As descri bed above,

accorgding to e RESARY V@ADL IWICRIRGONG RG AYAY heampard al so
recording a thunmbnail 10 inmage répresenting a typical 'inmage or a

ggar act erdwtdor M e Frd ity A o HadBe M SEd FOUR | Uhd H@gmidon can
it to an ECC encoder 23. The AV stream undergoes 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.dvr, PlaylList, Clip Information, a
thumbnail information file, and a thumbnail image file)

15 associated with this file. The application database
information 1s generated by the controller 21. The
information 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 instruction
information input from the terminal 11.

The characteristic information of the wvideo signal from
the video analyzer 18 is automatically generated by the

recording apparatus. The video analyzer 18 analyzes the

25 content of the input video signal so as to generate



added to the thunmbnail image and is then recorded. The content protection
information includes at | east one of the copy generation managenent
information (CCl) and 15 the anal og copy protection information (APS). For
exanpl e, when a thunbnail inmage is created by using an inage at a
characteristic point of an AV stream content protection information of the
t hunbnai | i nage can be generated based on the content protection
information for 20 the image at the above-described characteristic point of
the AV stream When the thunbnail irmagé2is created froman inmage in the AV
stream the content protection information of the thunmbnail inmage contains
an identifier 25 (flag need Avstream nfo) indicating whether it is

A - 63.1 f t.o t Nt ent tect] i nf ormat | f the AV
Ctream . TRCHREST C st (Sl AR, N or mat on
other ¢ han, G, arid ARS |, 1e065580Y5a3n5 e CQRLANG PEGYSGLEAN Fnk gpmatL i on

of the tHurbnai l I mage. di scusse ove, since at nail inage’is
recor ded j h : { ' i [Wely! )

copyri ghtf&yor]c a%ﬁé_erﬂtﬂh%'me)dnal rgr%{e;énl eOlpr?fot%]}e[{g"[@t}'eldd.q’I %dﬁctbénfg!ﬁlr@%}géegl%én t he
content protecd iR Forded | Ay diheyeofhang- SR dadi i pidss, ofndl ocks (tn

bl ock) having a 10 predeterm ned size. Accordingly, the addition and
parti gl delald anpigd i tdwrbnald e ande: pard gdmek asd |vhandfast. 1f the

content protection information is stored after the thunbnail inage, the
start posiitden difgridie coanentmdyotactian fidor matdiondiht her ahve- descri bed
bl ock can be 15 random zed since the size of the thunbnail inmage is

vari abl e.input video signal may be used as a typical image (typical
image of PlayList) of the video signal.

The video analyzer 18 inputs time stamps (mark

10 positions) indicating the mark-point images of the video
signal into the controller 21. A thumbnail encoder 19
encodes the images at the mark points into thumbnail images,
and supplies them to the controller 21. The controller 21
stores the time stamps of the mark points, CCI_, and WM o

15 corresponding to the mark-point images, and the thumbnail
images of the mark-point images so that they are related to
each other. The controller 21 also determines the value of
the CCI_thumbnail of the above-described CP_Info_thumbnail ()
based on the CCI o and WM o associated with the mark-point

20 images.

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



This makes it effectively difficult to extract the content protection
information fromthe thunbnail imge file. JPEGis used as the format of
the thunbnail imge. Since JPEGis wi dely used as the de facto standard,
the 20 inplenentation of the format is relatively easy, and high
conpatibility is ensured. The format of the thunbnail image is not
restricted to JPEG and |-picture of MPEG PNG GF, TIFF, etc. may be
used. In the present invention, in an information recording 25 mediumin

whi ch an AV stream and a thunbnail i#ege - - 64 representing a typica
i mge or a characteristic point of the AV stream are recorded, when the
t hunbnail inmage is played back fromthe information recordi ng nedi um

pl ayback restrict,ions are inposed o et ail_|i e based on the 5
ont et RORUEIATCHT RIS rdtor ek A1 SIEF addet T (e e |

i mge. That s, .a _ca ener.ation en i.gnal_ar..an al og .copy
protecti fnltosfiegdr%orf slggf éncfleftl(;%na cpqnar%}gﬁn%%ona a(;lctrioonplOatyh ra(%r}latrh%hﬁ ayback

si gnal . %k%¥%%8<ﬂﬁﬁﬁfﬂﬁéiéﬁ?%%ﬁfaﬁﬁfy&é " %%g%LfryhtgHgbnail i mge based

10 on the content protection 1nformation stream Accordingly,

11 egal copy ngRf A LUl lod mage Gan he ReKaAd: o Ndhe prgsent

invention, 11T an mMformation recordi ng nediumof a playback apparatus in

whi chsan A L RARER @& Lhd NuThialdi i "RO&d e 6SRNMAG Sdii calrd mge or
a characteristic point of the AV stream are recorded, when the AV stream

and the tdpavnaid dTBGE At G eftHdt Graipthiy daf idmtdmn ieaardi ng
medi um copy restrictions are inposed on the thunbnail imge based on the

content oG YProAkdufd et g dethd s arshnadded Lo o tdugrnai l
image. That is, it is determ ned whether to copy the thunbnail inage so
t hat restoiiet itns fdfag heeeeDpyw Qereandin fan managenent information (CCl) of
the thunbnail imge can be protected. Copy restrictions are also i nposed on
t he t hunbnai | Theagep25 chased loprolrescongemhepr ane@lVi ertrieafopietbiioedof t he
AV stream - 65 Accordingly, an application for copying a thunbnai
i magé0t odut el fnarnitadiena ey égpondivigled degrs g Fwwrbelnl fglens®.ed whil e
protecting the copyright of the thunbnail imge. This is nore effective
conpared to tHWbepasbei RGHBI off Shenf) AY sheeampudanibaadopinddcseitese t he
need for the user to add a thunbnail inmage to the copied AV streamlater is
el i mi nat e 1" T abddde- dexse MBI X les BISARTESSSi gLt dhdeCabescut ed by
har dwar e or. software. o ) , ,

"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" (no more

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 generates information concerning
thumbnails to be stored in the application database
information {(info.dvr, PlayList file, Clip Information file,

a thumbnail information file, and a thumbnail image file).

25 The controller 21 supplies the application database



10 If software is used for executing the processings, progranms form ng the
software are installed via a network or a recording nmediuminto a conputer
built into dedicated hardware or into a general - purpose conputer which can
i npl enent various functions by installing various progranms. 15 This
recordi ng nmedium may be forned of package nedi a, which are distributed
separately fromthe apparatus for supplying the progranms to the user
consisting of a magnetic disk (including a floppy disk), an optical disc
(i ncluding a CD-ROM (Conpact Di sk- Read4®Pnty Menory) and a DVD (Digital 20
Versatile Disc)), an magneto-optical disk (including MD (M ni-Disk) (trade
nanme)), or a sem conductor nenory. Alternatively, the recordi ng nmedi um may

cuppl | 60 0 VRETRET S 1 (AT T Oghat ek o 1T B AU IS HYE i

speci ficat.i on, tﬁl}e st e_Lpiscaof.Otnhedc_jptral r &ITs, S Oorrgaﬁ%ioﬂ a6c6 Olirfg thetor ecor di ng
medi um nay' S néik e%pocess'lhg executed in a tine-Serie mner-actor di ng to

t he order_j yded rel n | e ' £
concur r_erﬁ%%/}%pr I nd-l}é\}]lec‘iﬁéaﬁ%/&’ %ﬁ&u@@ﬁa%§%pﬁr§iecailiﬁl ;ig/d ;\&gqc%rgla;%l%qlp t he
first videp é{éJrP:?HC RIRGRASI N APPRT &S, ANch TRIAN Qe £ A8 d 1 18t SREOTgH ng
medium and the first program of the present I nvention, a thunbnail 1 nage

10 coprespdiqed G -ob aldeth vikleorst 98akohisrggner ahedmoandagant eat
protection information corresponding to the generated thunbnail inmage is

gener at ehndl heh L AU 2 Otaed 1100 tHEOriEdd ied Simdded £0rdhe didyirbnai l
i mge, and the thunbnail imge is then recorded in an information 15

recor di ng-dmidiMg Huts.un 6 Py Hip fcd et hiRide | fEIges can be
pr ot ect ed. Accordql ng to the second video signal processing apparatus and

met hod, the satendekcetaritign@ fmadittanspod tt ke r2@Gns gaend ippagr &roaf at he
present invention, a video signal, a thunbnail image corresponding to the
vi deo si greatmiraaid Xontsentowrddssotibord i nfAor Atd@h idsdidesd t¢EDt hunbnai |
i mge are extracted froma signal played back froman information
procé8si repatedd g/ wntk tirey outiput?2 Hfandley 2dmntraiB_GGagEnsedied 61T ct ed
based on the extracted content protection
encoded in the input TS according to a predetermined method,
and supplies the CCI (indicated by CCI o, in Fig. 22) of the
AV stream to be recorded to the controller 21. The E_CCI
analyzing\updating 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 2Z.

The scrambler {(encryption unit) 22 scrambles (encrypts)

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



- 67 information. Thus, illegal copying of the thunbnail imges can be
prevented. According to the information recording nmediumof the 5 present
invention, a video signal, a thunbnail inage corresponding to the video
signal, and content protection information corresponding to the thunbnai
imge are recorded. It is thus possible to provide an information recording
medi umin which illegal copying of thunbnail 10 i mages can be prevented.
According to the video recordi ng apparatus and nethod, and the third
program of the present invention, conatgrt-protection information is
detected froman input video signal, a thunbnail image signal corresponding
to the video 15 signal is generated, copy control information of the

t hunbnai | i i S, t d t det.ect t ent tecti
i ormat (HPDIGT tie W ddts Faadre ke Mnorad B eod AR he copy
control informat.ion .ar ethree%qfcdedn ionc}eior an, i ’1{ or % 'uolnagoercozrzpi nagn&mtq{ um 20

ed’ i i

Thus, i nforTat i on tan: be T ecor nto an’ infornmation recording nmedi um so
t hat illqggl c [ f. Id-d Roes; L F SV [ to the
vi deo pl ay égiqg%pgggfdggaﬂ ngg(% ) an?ifﬁg“$§hr(% prdggéﬁé%%g%ﬁéﬂgresent
invention, & 480 S WAls e ddhubnai | i nage signal corresponding to the

vi deo - 68 signal, and copy control information of the thunbnail image
signak are played bhacktf FOBMAR henfIBLILAN 2r7eqQr dinke tMBditbM, dReo&eTOPY
control signal is added to the thunbnail image signal based on the played

back copyscontit dddRidmiipmedddy 4 Reted herdduniyRidnd magaisimgnal with
t he copy control
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, etc.) in the input stream,
extracts the analog copy protection information (APS), and
supplies it to the controller 21. The APS for the images at

15 the mark points of the input stream is set to be the same
value as the APS_thumbnail 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 similar to those when the above-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 processing is substantially similar to that shown in

25 Fig. 23.



signal is output. Thus, information in which illegal copying of thunbnail
i mages can be prevented can be played back froman information recording

medi um 10 - 69 CLAIMS 1. A video signal processing apparatus
conprising: generation neans for generating a thunbnail image correspondi ng
to an input video signal; 5 first control neans for generating content
protection information corresponding to the thunbnail inage generated by

sai d generation neans; and recording nmeans for recording the video signal
into an information recordi ng nedium-tpgether with the thunbnail 10 inmage
generated by said generation nmeans and the content protection information
generated by said first control neans. 2. A video signal processing

cpparaius acogrdl g Locdh 2l Hieneln L cohent arotacign nformatior
b ocess g ARRELALYS SN LG A 1, METEL e £ Sl B et on
v 020, S SIFESHI0 RN AUR AR BB EIN Do P ST
o0t e S i O e, oS e SOl g ot
5 to the ECC encoder 23. The application database information
undergoes processing in the ECC encoder 23, the modulator 24,
and the drive 25, and is then recorded in the information
recording medium 26 as an application database file.
The flowchart illustrating the processing for recording
10 an AV stream and also for encoding a typical image and
characteristic-point images into thumbnails and recording
them is shown in Fig. 25.
In step S$101, the macrovision detector 13, the CGMS
detecting/updating unit 14, the WM detecting/updating unit
15 15, the E_CCI analyzing/updating unit 28, and the WM
detecting/updating unit 29 analyze the CCI of the input
signal (video signal or TS).
In step S102, the MPEG2AV encoder 16 and the multiplex-
stream/source-packeting unit 17 encode the input signal into
20 an AV stream.
In step S$103, 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.



information of the inmage contained in the video signal. 5. A video signa
processi ng apparatus according to claim1l, 25 wherein said generation neans
generates the thunbnail inage - 70 by using an imge in the video
signal, and said first control means generates the content protection
information containing an identifier indicating whether it is necessary to
refer to content protection information of the video 5 signal. 6. A video
si gnal processing apparatus according to claim1l, wherein said recording
means records the thunbnail inmage and ihe-content protection information in
units of blocks having a predeterm ned size. 10 7. A video signal
processing apparatus according to claim1, wherein said recording neans

forns the thunbnall an ntent protectiqn infornati

cor r espondi ng o SEERE gﬁ%ﬁb 5% tﬁ&@@ 0 SR RPEEK §SG§CB§FF éﬁd records
the block. 15 8. i deo nal processi aratus according to claim1,
wher ei n sEAP S d:f\‘ff‘g "fﬂar}]g’ %rd‘sntt%eqﬁ'ﬂﬁ%fa]l I3ty by corrpreSS| ng the

t hunbnai | i mage a cor a JPE hod.,.9.._A.vi deo |gnal ceSS|ng
appar at us acchd @|3I%Pf CPUSanﬁegogﬁrP?F%gzefotélayﬁg ans for

| i
gegglgg|gﬂ%ﬁ%gﬁgi?gﬁjg%§§%2t|ng e Vi égggg%gfnGgﬁgqrﬂﬁ%%ﬂg?ﬂ{|nage
cor r egpong| N %é%ﬁl&&qgﬁim hyathd he ot €ip sor(pft &Gld oy nf ormati on

corresponding to the 25 thunbnail 1"mage fromthe S|gna pl ayed back by said
pl ayback pointhl,

In step $107, the controller 21 creates
CP_Info_thumbnail() of a thumbnail image. More specifically,
as stated above, the controller 21 determines the values of

10 the CCI_thumbnail and the APS_thumbnail, the
flag need AvstreamInfo.

In step S108, the controller 21 generates information
concerning the thumbnails to be stored in the application
database information.

15 In step S109, the scrambler 22, the ECC encoder 23, the
modulator 24, and the 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 adding a thumbnail of an image designated by
the user to a recorded AV stream and for recording the
thumbnail.

An application database read from an information
recording medium 75 via a drive 74 undergoes processing in a

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



means; and second control neans for restricting an output of the thunbnail
i mage based on the content protection information separated by said
separation nmeans. 5 10. A video signal processing apparatus according to
claim9, 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 superinposed on an out put
signal according to the 10 anal og copy protection control 11. A video
signal processing 9, wherein said secong €ontrol playback operation of the
thum content protection information 15 12. A video signal processing
signal. apparatus according to claimneans further restricts a onail inage

based on the .of the video signal., apparat according to claim9, wherein,
when t he Jt%ﬁcr%%illnﬁﬁgjélﬁos opiEd Tt ahot he ancfoor?%‘?]i]oerf r¥cor di ng

medi um sai d .second control means,restricts th opy. of, the t nai
i mage bascgilcf daotnest haeq?:eonn én Ilepernotlglc Jicoanéjiljlr?fC otrsnnentrleeoch]O lfr;)&/e%é(;?cao er%zltelnnht aon% ded to

the 20 tmmgtiim%c&%i ﬁedoeimiﬁﬁa'arpa il la@p@gamoﬁct%o% di ng

to claimZ, ereln the con protection 1ntormation conpri ses copy

gener at i o&w@mntauﬂr%fﬂ%ﬁgﬁ,i@_nd Bl 4, Secand sont raplplr%a,fnifs]s{ gsjricts

the copying of the th na ge 25 so that restrictions o e copy

gener gti ofk MRANAGRMBMk vid 41 HHHQIBLIAGN it dhe Aundnai ITidage are
protected. 14. A video signal processing apparatus according to claim 12,

wher ei n stk 1&ecend @prYivals A dirddieion esd rtdde dhe oo fchref the
t hunbnai | i nage based on the content 5 protection information of the video

signal . Ibeqdrddetmsignatiny aeessitige metdhod coged sgited Wengtat i on step
of generating a thunbnail inage corresponding to an input video signal; a
control sisgr dfragengtatimipeoeniient praietingmddidmf?d mati on correspondi ng
to the thunbnail imge generated
An AV stream file read from the information recording
10 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 66 is 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 controller 69 via the UI input from the

terminal 61.

25 Thumbnail images to be recorded by being added to the



by processing of said generation step; and a recording step of recording
the video signal into an information recordi ng nediumtogether with the

t hunbnai | i mage generated by processing of said generation step and 15 the
content protection information generated by processing of said control
step. 16. A recording nmediumin which a conmputer-readable programis
recorded, said conputer-readabl e program conprising: a generation step of

generating a thunbnail image 20 corresponding to an input video signal; a
control step of generating content profection information corresponding to
the thunbnail inmge generated by processing of said generation step; and a

recordi ng step of recording the video signal into an 25 information

recordi ng medi um together with the thunbn ener ated by
processi g‘bard‘f %%?lrbtsbé‘??e\f RG ST @ él%d?ﬁ]@ﬁtp?)’rrb? e]g"ﬂar@g?? i%¥ or mat i on

gener at ed_ by pr.ocessi of sa troI step 17. A program allowing a
conput er 1% c}/“éxte}b%tjé“ %eqsa Choerrcg‘?cf osf?eab 3 Sgoer?‘iae]r atd ‘glf Hintthai | i mage
correspo 0 an j,nput V|de ac ste nerating

cont ent prhf&oq [ osﬁt Iy ormati on&c%’r ?tg}sporne OIQCPJI éFPep%I’Eautnl’f)ng‘i' a |arflage
enerateq”ghlg{qp g of said generation step; and 10 a recording step of
recordi ng the video S|gnal into an information recording medi um toget her

with the thumppall o thumbnail image is created from an image at a
mark point, the controller 69 obtains the time stamp of the
image marked by the user. The controller 69 then obtains
the image at the mark point from the MPEG2 AV decoder 65,
and inputs the image into a thumbnail encoder 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 stamp of the mark point,

15 and inputs it to the controller 69.

The controller 69 analyzes the content protection
information (DTCP_descriptor, etc.) and extracts the CCI and
the analog copy protection information (APS). 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 of the mark-point image to be the same
values of the CCI and the APS, respectively. The controller
69 also makes analysis to determine whether there is any

content protection information other than the above-

25 described CCI and APS. If there is content protection



i mge generated by processing of said generation step and the content
protection information generated by processing of said control step. 15 18.
A video signal processing apparatus conprising: playback nmeans for playing
back a signal recorded in an information recording nedium separation nmeans
for separating a video signal, a thunbnail image corresponding to the video
signal, and 20 content protection information corresponding to the
thunbnai | image fromthe signal played back by said playback neans; and
control neans for controlling an outpusgof the thunbnail inage based on the
content protection information 25 separated by said separation neans. -
74 19. A video signal processing apparatus according to claim 18, wherein

cont ol SR i SRR e Pl AR GVT o ARt ra1e SPRTHE F copy
Bnal 0. caly S50 deti ot ContrS T Aeghd s S0 Tu8d Sihal proceasing

apparatu di.n Q cl.aim 18, wherej.n said . caontrol .neans .further

ostr ot S I Ry Sgar A S 5 R e 1 TS b dad AT ont ent
10 protection infaqr i on vi.de %%Gﬂ!. V] si gnal
proces;iﬁ%kaggggﬁ ﬁgﬁéécor iﬁ%ﬁﬁgecq%?ﬁf , ﬁﬂg?éFﬁé%ﬂéﬁﬁﬁhe.thunbnaH

| Mgesi S GO ol diir0 oac@l%wecrhaennftg{en@dlorar{c?%{edlm R3S 16t r ol
means restricts the copying of the thunbnail 1 nage based on the content 15
protecti gy igf@r LR HLEAded ddy ard addeddr@ t he thunbnai | image. 22. A
vi deo signal processing apparatus according to claim?2l, wherein the
content protegat HeBcikAber ARt LeNneANBikeas cgopYegeperation Faragenent

i nformation, and said control 20 neans restricts the copying of the

t hunbnai lcdgmga s @ tdhaimbrestlr iietdqans wifi dhe < apy e nesaiddyd mnagamnt

information of the thunbnail image are protected. 23. A video signal
processi rgdaepacatau snaake odinty tiroed & mtAl,l wherge resal drotantghel neans
further restricts the copying 25 of the thunbnail imge based on the

cont 80t preatoectiingn 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 85.
A content protection information detector B6 extracts the
content protection 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 information (APS). The controller 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 above-described CCI and APS, respectively.
The controller 69 sets the flag _need AvstreamInfo to be zero.
The still image is then input into the thumbnail encoder 67.
The thumbnail encoder 67 encodes the thumbnail image, and

25 inputs it into the controller 69.



- 75 information of the video signal. 24. A video signal processing nethod
conprising: a playback step of playing back a signal recorded in an
i nformation recording nmedium 5 a separation step of separating a video

signal, a thunbnail inmage corresponding to the video signal, and content
protection information corresponding to the thunbnail image fromthe signal
pl ayed back by processing of said playback step; and 10 a control step of
controlling an output of the thunbnail image based on the content

protection information separated by pregessing of said separation step. 25.
A recording mediumin which a conputer-readable programis recorded, said
conput er -readabl e program conprising: 15 a playback step of playing back a

signal record in an_information recording nmedium aration_step of
Separating a GFGED SPBRAPTLAS hORoRECRoRAdge |EGPPagRan TR o8 RS vi deo
signal, and.cont.ent .protecti.on i.nfo [ corres di.n o _the 20

t hunbnai IprlorFaeé:e Form Oé:%saltglr% tg]ear;ee%gft ’bgcc & bcyongcrrgoglgsesrl %ggt enseé‘iaé epﬁ ayback

st ep; anqtrﬁfo% 1%n U Cr}ifn%tqh% l‘éMr{bq{giQLUtt%Utb%OfesJ}c%%& nymnal | i mage

based on e content prote or mat1 on separa processing of said
;FQ%ZE:L%S}%E%%F%%%};%% QL;rPf’SHIﬁzH WY i dw,erplta;m@@%ﬁe, - 76 a
gnal recorded I n an | formation recordi ng
medi US1  c1ip Information file, the thumbnail information file, and
the thumbnail image file). The controller 69 supplies the
application 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
thumbnail of an image designated by the user to a recorded
AV stream and recording the thumbnail is shown in Fig. 27.
In step S201, when the user designates a PlayList to be
played back, the controller 69 inputs this instruction.
20 In step S202, the controller 69 controls the drive 74
to play back the video signal of the designated PlayList
from the information recording medium 75. The playback
signal undergoes processing in the demodulator 73, the ECC
decoder 72, the descrambler 71, the source

25 depacketing/separating unit 66, the MPEGZAV decoder 65, the



a separation step of separating a video signal, a thunbnail inmge
corresponding to the video signal, and 5 content protection information
corresponding to the thunbnail inmage fromthe signal played back by
processi ng of said playback step; and a control step of controlling an

out put of the thunbnail inage based on the content protection information
10 separated by processing of said separation step. 27. An information
recordi ng mediumin which a video signal, a thunbnail inage corresponding
to the video signal, and content protegpion information corresponding to
the thunbnail inmage are recorded. 15 28. An information recordi ng nmedi um
according to claim27, wherein the content protection information conprises
copy gen g medi um

e i on managenent, informatjion. 29. An infornmation recordin
oy s S A S5 R e e S T 0 TR B Canpr s ses
an 20 an g copy. pratection control signal. An information recording
e um abr Ay i G SR o R | 1T S e e ent
protectiaon i et i I ecor in units of blocks having a
pr edet er rf?n{eé@pngllr{z% '};j; gérledleﬁ sloln#l-gérjlr?ati on recordi ng nmedi um according to

claim 27, W&%r%EggagﬁO%huq%%aUSéfn%¥%fqﬂééi§3§§5&§Q%)Ekp%ﬁﬁ%%ggeing

i nformation corresp ng to the thunbnail 1 nage are recorde

formed inty gl oGl a5 ghPaiBut 3% A4 of IRt d Ak diecs i g sl di um

according to'claim27, 5 wherein the thunbnail inmage I's recorded by being
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apparatus conprising: a detector operable to detect content protection

i nformationtd rofB afbritusll o deD signale ddemin£ncerer operable to generate
a thunbnail inmage signal corresponding to the video signal; a generator

operabl e to gamelisaled GOV ,CaMd ontioarimt i6on deftdrrd idsurdhraidosiirdga si gnal
generated by said encoder based on the content protection informtion
det ect ed dibcfhyt saidl diedElcdywed andthe mark position at a time when the

10 mark was input in the processing of step S203.

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 thumbnail is obtained from

15 the terminal 85. The user inputs the selection from the
terminal 61 based on this request. In step S205, the
controller 69 determines based on this selection whether the
image at the mark position is to be used as the thumbnail.

If the image at the mark position is used as the

20 thumbnail, the process proceeds to step S206. In step S206,
the controller 69 obtains the image at the mark position
from the output of the MPEG2AV decoder 65, and supplies it
to the thumbnail encoder 67.

In step S207, the controller 69 obtains the content

25 protection information of the AV stream at the mark position



a recorder operable to record the video signal, the thunbnail inmage signa
generated by said encoder, and the copy control information generated by
said generator into an information recording nedium 20 34. A video signa
recordi ng apparatus according to claim 33, further conprising an encryption
unit operable to encrypt the thunbnail inmage signal, wherein said recorder
records the thunbnail image signal encrypted by said encryption unit into
the information recording nedium 25 35. A video signal recording apparatus
according to claim 78 _ 34, whereib3said encryption unit further
encrypts the copy control information, and said recorder records the copy
control information encrypted by said encryption unit into the information

di di 5 |
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in which a conputer-readabl e program allow ng a conputer to record a video
si gnak i std ecorgeti $&i €h&0PRUhBAa L €adabbe Rl ABHATERANMRIES itRGmidd18 85,

detection step of detecting content protection information froman input
video signédr, in step S209, the 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 5209, the
10 process proceeds to step S$210 in which the controller 69
causes the thumbnail encoder 67 to encode the thumbnail
image.
In step S211, the controller 69 creates the
CP_Info_thumbnail () of the thumbnail image. More
15 specifically, as discussed above, the controller 69
determines the values of the CCI_thumbnail, the
APS thumbnail, and the flag need AvstreamInfo.
In step $S212, the controller 69 generates information
concerning the thumbnail to be stored in the application
20 database information.
In step S213, the controller 69 records the application
database information into the information recording medium
75 in a manner similar to the method described above.
Fig. 28 is a block diagram illustrating a playback

25 apparatus for playing back AV streams and also for playing



a first generation step of generating a thunbnail inmage signal

corresponding to the video signal;

a second generation step of generating
copy control 25 information of the thunbnail image signal based on the
_content protection informati on detected by processing of said detection
step; and a recording control step of controlling the recording of the

79

video signal, the thunbnail inage signal generated by 5 processing of said
first generation step, and the copy control information generated by

processi ng of said second generation-sggp-into the information recording

medium 38. A programallowng a conputer to record a video signal
conprising: 10 a detection step of detecting content protection information

froman i

[ oman, LR 958 S A0S0, LSk sond lion SLep o acnersling o

generatiqn step of generatin 0 control 15 information of the thunbnail
marisk % %athceofh\/cn rean%

i mage signa

based on ¢ pro’%btion i nformati on detected by

processing of ﬁiaiag g?ﬁt %Ct%io%][‘ 3R <ANG 8 o §5Qd ia%g i?]h%&%%lti%hep of

controlling t

;
er I'ng of the video signal, t

ai'l” i rage signa

dont rol I S L 8 bR PR L B AT st op

control

into the 4 i c i i i i ac
oppar ot GO ARy LS L TR O U B RAYARC ang
a

10

15

20

25

is then input into a controller 69.

The controller 69 determines a thumbnail image to be
displayed on a video output. For example, the controller 69
determines that a thumbnail of a typical image of a certain
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
protection information (DTCP descriptor, etc.) of the image
in the Clip AV stream designated by the mark_time_stamp 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
graphics image processor 8l1. If the flag need AVstreamInfo
for the thumbnail image indicates 1, it is necessary to
impose playback restrictions on the thumbnail according to
the read content protection information. For example, if
the content protection information has information

concerning resolution restrictions imposed when video

vi deo signal



25 thunbnail imge signal corresponding to the video signal, - 80 and
copy control information of the thunbnail signal froman information
recordi ng medi unm and an output unit operable to add a copy control signal
to the thunbnail inmage signal based on the copy control 5 information

pl ayed back by said playback unit so as to output the thunbnail inmge
signal with the copy control signal. 40. A video playback apparatus
according to claim39, further conprising an encryption decoder operable to
decode 10 the thunbnail inmage signal+- Shi€h is encrypted, wherein the

t hunbnai | i mage signal played back by said playback unit is encrypted. 41.
A vi deo pl ayback apparatus according to claim40, wherein the copy control

i nformati on played back by .sai.d .15 playback unit is encrypted, and said
encrypti &Y ee@%elrs fpﬁﬁyr? Ristodds 3%?30&1 et cpgtp‘v &t rol i nformation.
42. A vide i.gnal '%XE C C 1,51 gt st.eps. of ;. pl aving back a
vi deo si grr?gslt,%llanctlﬁﬁpr%onal E :%neangigbgo?sger?g{mioﬁeegc&o%nnagﬁt oaci%oer&\}ino%otogi gnal ,
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recordi ng nmedi um an a copy control to the ail inmage
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t he thunb%ﬁtgagjl i%ns’ageag g)r%grﬁjvm'th tﬁlgglyclopyIH 25 econtroll Si gnzgi%‘.:e‘1 %-léglﬁl3. A

recordi ng RAINY BMWNiGY & L£ampiler-fRadaiuPriaman ald awing gy conput er
to play back a video signal is recorded, said conputer-readabl e program

conprising: arpkaybfek iaeBitehgsueR tokicankeettlsi Agcamsl aybaek ,Swapenation
of a video signal, a thunbnail inmage signal corresponding to the video

signal, arGmomhe Ginelas iy adl ahwdbrddia tdrurdieai | signal from an
i nformation recordi ng medi umm and an out put control step of controlling an
out put ofCPLOnfief arhraatinGii 1ot aficredtiny Eldahimga A1 cojpytconheobuspgnalimhget he
t hunbnai | i nage signal based on the copy control information which is
control | @&herg e nmalcayead diack ins gridcessimigs (33 saisb s ydrackhadey raalpyst ep.
10 protection signal, which means the same as the APS_thumbnail

of the CP_info_thumbnail (), into the output image. The

video is then output from the terminal 62.

The flowchart illustrating a playback operation for
playing back thumbnails of typical images and

15 characteristic-point images of AV streams is shown in Fig.
29.

In step $301, the controller 69 reads an application
database information file. That is, the data read from the
information recording medium 75 via the drive 74 undergoes

20 processing in the demodulator 73 and the ECC decoder 72, and
is supplied to the descrambler 71. The data is descrambled
in the descrambler 71. The controller 69 then obtains the
application database information file from the output of the

descrambler 71.

25 The data output from the descrambler 71 undergoes



44. A program allow ng a conmputer to play back a video 15 signal,
conprising: a playback control step of controlling a playback operation of
a video signal, a thunbnail image signal corresponding to the video signal,
and copy control information of the thunbnail signal froman information 20
recordi ng nmedium and an output control step of controlling an output of

i nformati on obtai ned by adding a copy control signal to the thunbnail i mge
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20 vplayback apparatus 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 determines the stream portion of the

AV stream required for playing back the above-described

25 PlayList, and instructs a drive 202 to read the AV stream



10v 10v 19%10%& () -z!

19%10%(h( & ()-2z!39%10% (& ()-#zX6{\:!1: $10%<& ()-z! 6LMP1OY=<& ()-t!LMp10%
| <| <& ()-t!LMB10% | & ()-t! LMBLO%s<&' () -t z#10%<& () - zPQRSYbC! 1L- 10%&" () -
10%<& () - 10%<& ()-Ff 10%& ()- 10 10 101: $109%& () - zW@dEbC! 1

109%<& ()-:109%& ()- #10%<& ()-L! 10%<& ()-1!10%& ()-ym0%& ()-)adEbC 1.z
10%<& () -, MO%&' ()-9*10%& ()-LY(10%& () -

y& 10%& ()-"10%& ()-Ev" abdE:/ 10<

10<s9#10%<&" () - 710%&" ()-510%& ()-3-!199%& ()-9110%& () -

/ 10%<& () -bci EmXpN/ / #10%0&' () - ! #10%008& () - ! #109%&' () -

#10%& ()-! #10%008' () - FS10%0& ()- 10<X60V a

}A</ 11 9% MBLOYOOS! ()-.9* MbL /do&' -1 9* MB1 F(! 10% ' $100& ()-y!y' $10
(y%m 0 e kot Yog *o%;zra r(ch;éfeé/aeélﬁm B S Lotk O
10BB 10BB 10BB! ' 9%n 9r P1!. Y(#109%h&: (

Y(#lOqu(cﬁoé’t(SOJGJﬁq%pé (‘E)E-SL () %1‘%5(33( @%‘ﬁ#l?o%% t‘()“?a%[%ﬁeoww&' () - Y&&

8REEE UNT 9 ]

Y(#10%: ( i 0/%3(1%[0 *'10#%'8% ]g}%oi/ﬁ%’g?%a&?%o“ %bﬂ/‘i&'a(ﬁd F110% & (
) OE /(12‘0/‘% Sg" t(h)\g@(r%l( ( )Hﬁé%E%\gl'at%%?w Urke (TSRO & LI "B £drmation

y10% & ( é***&ma@mwp% & ()-510% & ()-310% & () - 91@O% & ()-

J10% & () - F(1 109 & () - ++++++, -~ =1 y3&$L10%Y& () - 3&$10UXE () - | ~3&$109%8 (~( &
()-YT10% & () Thi0cokQtoller %%%1 {t(v&s( )an ms/tQ%Q,\J:Jlléla} o subM§ the
1#10% (& ()-z 9$109%& ()-!~ 9$I10% & ()- 9$10%& () -

9$10%( (a8 (9t el Q4 & ()wk’é.ld-kﬂ-l\l‘ﬂaTs']-]ﬂééRgtHEaci(KKﬂe‘r yd@fa’@' b 196 (Ho
| 109%<& ()-910%<& ()-fMO%& ()- 10(( 10((42Vv22223Z3dEH= 10( (1~

8&$10%& (Profdadd¥dis’y ()r a demodulator 203 and an ECC decoder 204, to a
10%<& () - AOU%&' ()-9L10%& () -1 310%& () -2Z33334K44dEH= 10((!~Y(10%& () -
f &&$10Y<& {9+ 11 el ()06’ 105 dD %R AV -<08658h (§+U45MbN55dEH=
10( (! ~&3 10%& ()-1109%& ()-/410%& ()-9.10%& ()-,10%& ()-9*
10%<&0( ) - 556 THIBVBWE16L 7 sde]l Gix(talba$ R0 %AE (CorSMERDRiny th0othe AV
stream data read from the information recording medium 201
is input into a memory 206 via the demodulator 203 and the
ECC decoder 204. The controller 208 creates databases (Clip
Information file and PlayList file) required for playing

15 Dback the AV stream file output from the digital bus
interface 205 based on the data stored in the memory 206.
The controller 208 also 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 interface 205.

The bus controller 207 controls the output of the files

25 from the digital interface 205. The controller 208
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the recording apparatus 102, which is the copy destination,
via the digital bus 103.

A bus controller 302 of the recording apparatus 102,
which is the copy destination, controls the input of files
from a digital bus interface 301. The bus controller 302
and the bus controller 207 control the data
transmission/reception timings by exchanging the file copy
control commands.

A controller 308 of the recording apparatus 102 gives
an instruction to record the AV stream file input into the
digital bus interface 301 into the information recording
medium 310 after processing the AV stream file in an ECC
encoder 304, a modulator 305, and a drive 309.

The controller 308 also gives an instruction to write
the database files input into the digital bus interface 301
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 information recording medium 310 into the
memory 303 after processing the database files in the drive

309, a demodulator 307, and an ECC decoder 306.
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recorded to the TableOfPlayList of the Info.dvr file stored

5 in the copy destination, and adds the thumbnail to 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 flowchart illustrating the processing
performed by a copy source when a thumbnail 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
database information file (Fig. 13). That 1is, 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
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5 instruction from the user.

In step S703, the controller 208 obtains the
CP_Info_thumbnail() (Figs. 16 and 17) of the above-described
thumbnail image selected in step S702 from the application
database information file (menu.tidx/mark.tidx) stored in

10 the memory 206.

In step S704, the controller 208 determines whether the
flag_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 protection information. For
example, if the content protection information has

20 information concerning the period for which copying can be
made, the controller 208 imposes copy restrictions on the
thumbnail based on the period information.

In step S706, if the CCI_thumbnail (Fig. 17) of the
CP_Info_thumbnail() is not copy free, the controller 208

25 prohibits the thumbnail from being copied.
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file (menu.tidx/mark.tidx) concerning a thumbnail image that
can be copied.

5 In step $708, the controller 208 transfers the
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 generation management information (CCI) and

15 the analcog 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
generated based on the content protection 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
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to refer to the content protection information of the AV
stream. This makes it possible to deal with the situation
where information other than CCI and APS is necessary as the
content protection information of the thumbnail image.

As discussed above, since a thumbnail image is recorded
by adding the content protection information thereto, the
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
predetermined size. Accordingly, the addition and partial
deletion of the thumbnails can be performed easily and fast.

If the content protection information 1s stored after
the thumbnail image, the start position of the content
protection information in the above-described block can be
randomized since the size of the thumbnail image is wvariable.
This makes it effectively difficult to extract the content
protection information from the thumbnail image file.

JPEG is used as the format of the thumbnail image.
Since JPEG is widely used as the de facto standard, the
implementation of the format is relatively easy, and high
compatibility is ensured. The format of the thumbnail image
is not restricted to JPEG, and I-picture of MPEG, PNG, GIF,
TIFF, etc. may be used.

In the present invention, in an information recording

medium in which an AV stream and a thumbnail image

10
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representing a typical image or a characteristic point of
the AV stream are recorded, when the thumbnail image 1is
played back from the information recording medium, playback
restrictions are imposed on the thumbnail image based on the
5 content protection information recorded in and added to the
thumbnail image. That is, a copy generation management
signal or an analog copy protection signal is added to a
playback signal to 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 information recording
medium of a playback apparatus in which an AV stream and a
15 thumbnail image representing a typical image or a
characteristic point of the AV stream are recorded, when the
AV stream and the thumbnaill image are copied into another
information recording medium, copy restrictions are imposed
on the thumbnail image based on the content protection
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 generation 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.
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Accordingly, an application for copying a thumbnail
image together with the corresponding video signal can be
implemented while protecting the copyright of the thumbnail
image. This is more effective compared to the case in which
only AV streams can be copied since the need for the user to
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.

If software is used for executing the processings,
programs forming 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.

This recording medium may be formed of package media,
which are distributed separately from the apparatus for
supplying the programs to the user, consisting of a magnetic
disk (including a floppy disk), an optical disc (including a
CD-ROM (Compact Disk-Read Only Memory) and a DVD (Digital
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

supplied to the user while being integrated in the apparatus.

In this specification, the steps of the programs stored
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in the recording medium may include processing executed in a
time-series manner according to the order included therein,
and may also include processing executed concurrently or

individually.

Industrial Applicability
According to the first video signal processing
apparatus and method, the first recording medium, and the
first program of the present invention, a thumbnail image
10 corresponding to an obtained video signal i1s generated, and
content protection information corresponding to the
generated thumbnail image i1s generated. The content
protection information is added to the thumbnail image, and
the thumbnail image is then recorded in an information
15 recording 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
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information.

Thus, illegal copying of the thumbnail images can be
prevented.

According to the information recording medium of the

5 present invention, a video signal, a thumbnail image
corresponding to the video signal, and content protection
information corresponding to the thumbnail image are
recorded. It is thus possible to provide an information
recording medium in which illegal copying of thumbnail

10 images can be prevented.

According to the video recording apparatus and method,
and the third program of the present invention, content
protection information is detected from an input video
signal, a thumbnail image signal corresponding to the video

15 signal is generated, copy control information of the
thumbnail image is generated based on the detected content
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 recorded into an information
recording medium so that illegal copying of thumbnail images
can be prevented.

According to the video playback apparatus and method,

and the fourth program of the present invention, a video

25 signal, & thumbnaill image signal corresponding to the video
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signal are played back from an information recording medium,
and a copy control signal is added to the thumbnail image
signal based on the played back copy control information,
5 and then, the thumbnail image signal with the copy control
signal is output.
Thus, information in which illegal copying of thumbnail
images can be prevented can be played back from an
information recording medium.

10
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CLAIMS

1. A video signal processing apparatus comprising:

generation means for generating a thumbnail image
corresponding to an input video signal;

first control means for generating content protection
information corresponding to the thumbnail image generated
by sald generation means; and

recording means for recording the video signal into an
information recording medium together with the thumbnail
image generated by said generation means and the content
protection information generated by said first control means.
2. A video signal processing apparatus according to claim 1,
wherein the content protection information comprises copy
generation management information.
3. A video signal processing apparatus according to claim 1,
wherein the content protection information comprises analog
copy protection control information.
4, 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.
5. A video signal processing apparatus according to claim 1,

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

5 signal.
6. A video signal processing apparatus according to claim 1,
wherein said recording means records the thumbnail image and
the content protection information in units of blocks having
a predetermined size.

10 7. A video signal processing apparatus according to claim 1,
wherein said recording means forms the thumbnail image and
the content protection information corresponding to the
thumbnail image into a block as a pair, and records the
block.

15 8. 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.

9. A video signal processing apparatus according to claim 1,
further comprising:

20 playback means for playing back 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

25 thumbnail image from the signal played back by said playback
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signal is superimposed on an output signal according to the
10 analog copy protection control signal.
11. A video signal processing apparatus according to claim
9, wherein said second control means further restricts a
playback operation of the thumbnail image based on the
content protection information of the video signal.
15 12. A video signal processing apparatus according to claim
9, 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
20 thumbnail image.
13. A video signal processing apparatus according to claim
12, wherein the content protection information comprises
copy generation management information, and said second

control means restricts the copying of the thumbnail image

25 so that restrictions of the copy generation management
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12, wherein said second control means further restricts the
copying of the thumbnail image based on the content

5 protection information of the video signal.
15. A video signal processing method comprising:

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

a control step of generating content protection

10 information corresponding to the thumbnail image generated
by processing of said generation step; and

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

15 the content protection information generated by processing
of said control step.
16. A recording medium in which a computer-readable program
is recorded, said computer-readable program comprising:

a generation step of generating a thumbnail image

20 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; and

a recording step of recording the video signal into an

25 information recording medium together with the thumbnail
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5 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; and

10 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.

15 18. 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

20 content protection information corresponding to the
thumbnail image from the signal played back by said playback
means; and

control means for controlling an output of the
thumbnail image based on the content protection information

25 separated by said separation means.
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operation of the thumbnail image based on the content
10 protection information of the video signal.
21. A video signal processing apparatus according to claim
18, wherein, when the thumbnail image i1s copied into another
information recording medium, said control means restricts
the copying of the thumbnail image based on the content
15 protection information recorded in and added to the
thumbnail image.
22. A video signal processing apparatus according to claim
21, wherein the content protection information comprises
copy generation management information, and said control
20 means restricts the copying of the thumbnail image so that
restrictions of the copy generation management information
of the thumbnail image are protected.
23. A video signal processing apparatus according to claim

21, wherein said control means further restricts the copying

25 of the thumbnail image based on the content protection
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separated by ‘processil of said séparation step.
25. A recording medium in which a computer-readable program
is recorded, sald computer-readable program comprising:

15 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

20 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 saild separation step.

25 26. A program allowing a computer to execute:
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a control step of controlling an output of the
thumbnail image based on the content protection information

10 separated by processing of said separation step.

27. 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.

15 28. An information recording medium according to claim 27,
wherein the content protection information comprises copy
generation management information.

29. An information recording medium according to claim 27,
wherein the content protection information comprises an

20 analog copy protection control signal.

30. An information recording medium according to claim 27,
wherein the thumbnail image and the content protection
information are recorded in units of blocks having a

predetermined size.

25 31. An information recording medium according to claim 27,
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32. An information recording medium according to claim 27,
5 wherein the thumbnail image is recorded by being compressed
according to a JPEG method.
33. A video signal recording apparatus comprising:
a detector operable to detect content protection
information from an input video signal;
10 an encoder operable to generate a thumbnaill 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
15 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.
20 34. A video signal recording apparatus according to claim
33, further comprising an encryption unit 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.

25 35. A video signal recording apparatus according to claim
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of:

detecting content protection information from an input
video signal;

generating a thumbnail image signal corresponding to

10 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,

15 and the copy control information into the information

recording medium.
37. A recording medium in which a computer-readable program
allowing a computer to record a video signal is recorded,
said computer-readable program comprising:
20 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

25 information of the thumbnail image signal based on the
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' said detection step; and
a recording control step of controlling the recording
of the video signal, the thumbnail image signal generated by
5 processing of said first generation step, and the copy
control information generated by processing of said second
generation step into the information recording medium.
38. A program allowing a computer to record a video signal,
comprising:
10 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
15 information of the thumbnail image signal based on the
content protection information detected by processing of
said detection step; and
a recording control step of controlling the recording
of the video signal, the thumbnail image signal generated by
20 processing of said first generation step, and the copy
control information generated by processing of said second
generation step into the information recording medium.
39. A video signal playback apparatus comprising:
a playback unit operable to play back a video signal, a

25 thumbnail image signal corresponding to the video signal,
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5 information played back by said playback unit so as to
output the thumbnail image signal with the copy control
signal.
40. A video playback apparatus according to claim 39,
further comprising an encryption decoder operable to decode
10 the thumbnail image signal, which is encrypted, wherein the
thumbnail image signal played back by said playback unit is
encrypted.
41. A video playback apparatus according to claim 40,
wherein the copy control information played back by said
15 playback unit is encrypted, and said encryption decoder
further decodes the encrypted copy control information.
42. 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
20 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

25 control signal.
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allowing a computer to play back a video signal is recorded,
saild computer-readable program comprising:

a playback control step of controlling a playback

5 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

10 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.

44, A program allowing a computer to play back a video

15 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

20 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

25 playback control step.



