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as movies, etc. The technical superiority that makes DVDs

attractive to the consumers also poses great concerns to the
copyrighted content owners of the DVDs such as movie
20 studios. This is because unlike analog copies, which are
noticeably inferior to the original, a digital copy can be
substantially similar in terms of video and audio quality to
the original thereby making the unauthorized copying of the
DVD contents too tempting to the average consumers. Such
25 temptation can easily be realized once DVD-recorders,
Digital-~VHS (DVHS) recorders, Digital Video Cassette
Recorders (DVCRs), and other digital format recorders which
are now available for professional users, are made available
at an affordable price to the average consumers in the not-
30 too-distanced future.

A proposed solution to the problem of unauthorized
copying (analog or digital) involves embedding hidden
authentication information (e.g., a uniqgue serial number, a
transaction identifier, etc.) or hidden copy protection

35 information (e.g., a copyright notice or others) in the
original video during production. The hidden authentication
and copy protection information, which may commonly be

referred to as watermarks, are imperceptible to the naked
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data stream, these DVD-recorders, DVHS recorders, DVCRs, and
other digital format recorders are designed to shut

20 themselves off thereby halting the illicit copying attempt.
However, an image scaling (i.e., sizing) feature may be
soon made available as a standard feature in all DVD players
to allow the physical scaling of the DVD video image. When
the DVD video image is scaled up or down relative to a
25 standard scale, a watermark may not be detected by DVD-
recorders, DVHS recorders, DVCRs, and other digital format
recorders. The reason is that a watermark is typically
detected using predetermined X-Y coordinates relative to the
horizontal and vertical sync pulses. Since the position and
30 size of the watermark vary directly relative to image
scaling, the predetermined X-Y coordinates may no longer be
accurate in Jlocating the watermark. Referring now to
Figures 1A-1C illustrating as examples the wvariations in
terms of position and size of an exemplary watermark due to
35 image scaling. Figure 1A illustrates as an example the
position (X,Y) and size (H,W} of exemplary watermark 102
relative to video image 101 and monitor screen 100 when
video image 101 and watermark 102 are at a standard scale.



terms of position and size of an exenplary watermark due to 35 i nmage
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i nvention pronglefenorist¢atedud®y Figures 1A-1C above, the changes in
position of a watermark due to image scaling may cause a
watermark to go undetected. If the watermark is not
detected by DVD-recorders, DVHS recorders, and DVCRs, they
20 will not automatically shut off to prevent illicit copying
thereby rendering the aforementioned method ineffective.

Thus, a need exists for a robust technique to prevent
illicit digital copying of DVDs and other video sources
using image scaling during the copying process without

25 requiring added complex and costly hardware in the DVD-

recorders, DVHS recorders, and DVCRs.

SUMMARY OF THE INVENTION
Accordingly, the present invention provides a technique
30 to prevent illicit digital copying of DVDs and other video

sources wusing image scaling during the copying process
without requiring added complex and costly hardware in the
DVD-recorders, DVHS recorders, and DVCRs.
The present invention meets the above need with a
35 robust method to prevent illicit copying of video
information such as DVD, digital broadcast video signal,
etc. notwithstanding the use of image scaling. In
accordance with the present invention, a range of scales



30 to prevent illicit digital copying of DVDs and ot her video sources
using image scaling during the copying process wthout requiring added

conpl ex anggaRgidsy hardware in the DVD-recorders, DVHS r and
DVCRs. The present invention neets the above need with a@@@%ﬁ‘& met hod

to prevent illicit copying of video information such as DVD, digital
broadcast viHee sagnpiratet cis natiMelllyst andi Gget hen UsEnfe | BAGA ingal tBg. In

d f 890
PCT] SO0 21505 AT TS pi e T e LRl 55 Gedees (P vag sAaFi AgTEre,

det er m ned. bsges @“ré—@@eﬁﬁ:t@éél @s‘aéahYbéuchoﬁseiaﬁﬁl éf ipased dGﬁaﬁFaé
picture qualah:anauc:hea%dbags ofydifggendet aahge atowrdibBe edgREerksikRg this

range of _sc 5 haV|ng diff nt_scales, is enhedded.into a
e o o Rt b LSRR a0 b Lhare 5ol s 4 shedded n
wat ermark Baveag acspaddm dt@cal @asekent ed Ifr gadtieul.ange aofwageaineski s

first e”bedﬁgqlhﬁ shecyhdem | 0l @R 88T 825 f e ardideSlor A eREELOd.
During or at st time period, 10 the Watermark havi ng

n
anot her scalfér§EI SB‘gﬁgd?%oﬁPt k&S yrgee d‘IanEQ?E%‘“F sSeFRRINJERT | f tfﬁgs'w}l deo
stream for aisecpaditdne Dyeirigochr Ete theurhdodf stimd efsindt |Hized pesiod,

port nhy BbndaReMbEiointodcahenbboabaien BBl idn SHRRCE, Thhge,

pattern IS repeate unt i e“count reaches N nu
obj ective oPftRE2pPEsERt eTREEHET o | e Hatdep iRmermaltlr I@a\ﬁeﬁ@nénm{“ﬁver se"
scal e can b@elrdeat | fTee c&lSld’x’dJ:‘cﬁﬁ sidale@ouawizé@el@frﬁcﬁclttm@d I mpgengcal i ng

and restore Q ere teéé?i' |tw%t% I de Io tlson ttrt}%rrebxsmakl ng
e ec or % ete

it detect abfie yp |ca ermar ion Tt ggers a
recorder torgna@tgﬁf ugtit nghan doupnt cineacigpl Nca'mm.r |Qf- opealamodi Feat, for

every 2(0sseegRdctiNer\st , tée S4B K 1 RWhPford S.Ltsaneﬁéé scah@tksmgpedded
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counter the effects of image scaling and restore the
watermark to its original size and location thereby making
it detectable by a typical watermark detector. Such
20 detection triggers a recorder to shut off during an illicit
duplication.

In one embodiment, for every 20 second interval, a
watermark having a standard scale is embedded for 5 seconds
to be followed by 3 watermarks with different scales for the

25 mnext 3 b5-zecond intervals. In so doing, the watermark
having the standard scale is embedded throughout
approximately % of the duration of the video information and
the watermark having other selected scales 1is embedded
throughout the remaining duration of the video information.

30 This ensures that any illicit duplication regardless of what
image scale is used will be interrupted by a predetermined
numpber of times throughout the duration of the wvideo
information. As an alternative embodiment, each selected
scale is used in scaling the embedded watermark for a

35 predetermined number o¢f times thereby assuring that the
digital recorder is shut-off that number of times.

All the features and advantages of the present
invention will become apparent from the following detailed



25 next 3 5-second intervals. In so doing, the watermark having the
standard scal e is enbedded throughout approxinmately 4 of the duration of
t he vi deowonf/sgmt i on and the watermark having ot her salcagdsaogenl es is
enbedded throughout the renaining duration of the video information. 30
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fills up all of monitor screen 100.

Figure 1C illustrates as an example the position and
size of watermark 102 relative to video image 101 and
20 monitor screen 100 when videco image 101 and watermark 102

are at a reduced scale.

Figure 2A 1illustrates as an example the position

(X,Y)and size (H,W) of exemplary watermark 202 relative to

25 video image 201 and monitor screen 200 when video image 201
and watermark 202 are both at a standard scale.

Figure 2B illustrates as an example the position and

size of watermark 202 relative to video image 201 and

30 monitor screen 200 when video image 201 is at an arbitrary
enlarged scale such that video image 201 fills up all of
monitor screen 200 and watermark 202 is at a reduced scale
that provides the counter effect of restoring the watermark

to its original position and size in accordance with the

35 present invention.

Figure 2C illustrates as an example the position and

size of watermark 202 relative to wvideco image 201 and



25 video i mage 201 and nonitor screen 200 when video i mage 201 and
wat er mar k 202 are both at a standard scale. Figure 2B illustrates as an
exanple th doon and size of watermark 202 relative mage 201
and 30 nnﬁv?or screen 200 when video inmage 201 is at an ﬁ&gﬁ ggﬁvienlarged
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nuner ous speesdnic idateditlisnare set forth in order to provide a thorough

under st andi ng of the present 15 invention. However, it wll be obvious to

one skilled in the art that the present invention nay be practiced w thout
t hese specific detai | SETRRLEP NaESGRIRTIONe QF WEHE - I I8t hods, procedures,
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15 invention. However, it will be obvious to one skilled in

the art that the present invention may be practiced without

these specific details. In other instances well-known

methods, procedures, components, and circuits have not been

described in detail as not to unnecessarily obscure aspects

20 of the ©present invention. Although the following

description describes the present invention in the context

of preventing illicit copying of DVDs, it should be clear to

a person of ordinary skill in the art that the present

invention can be used to prevent the illicit copying of any

25 type of video information (analog or digital) from any video

source {e.g., broadcast or cable-delivered wvideo signal,
video recorder, or others) to any digital format recorder.

In accordance with the present invention, the watermark

is embedded by a watermark embedder during production into

30 the DVD’s content at different scales (i.e., sizes). The

watermark is maintained at each scale for a time duration

that is sufficient to allow the detector c¢ircuit in a DVD-

recorder, DVHS recorder, DVCR, or any other digital format

recorder to detect, extract, and ©process information

35 contained in the watermark. During or at the end of a first

time duration, the watermark is changed to a different scale

{(preferably on a pseudo-random basis) to ensure that each

one of all the scales in a scaling range is achieved a N



a person of ordinary skill in the art that the present invention can be

used to prevent the illicit copying of any 25 type of video information
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Figure 2A illustrates as an example the position (X,Y)and
size (H,W) of exemplary watermark 202 relative to video
20 image 201 and monitor screen 200 when video image 201 and
watermark 202 are both at a standard scale. A standard
scale value is a default value that is predetermined by
Original Equipment Manufacturers (OEMs) of DVD-recorders,
DVHS recorders, DVCRs, or other digital format recorders.
25 Figure 2B illustrates as an example the position and size of
watermark 202 relative to video image 201 and monitor screen
200 when video image 201 is at an arbitrary enlarged scale
such that video image 201 fills up all of monitor screen 200
and watermark 202 is at a reduced scale that provides the
30 counter effect of restoring the watermark to its original
position and size. As shown in Figure 2B, despite the
enlarged size of video image 201, watermark 202 has been
restored to its original position (X,Y¥Y) and size (H,W) shown
in Figure 2A. Figure 2C illustrates as an example the
35 position and size of watermark 202 relative to video image
201 and monitor screen 200 when video image 201 is at an
arbitrary reduced scale and watermark 202 is at an enlarged

scale that provides the counter effect of restoring the



Figure 2A illustrates as an exanple the position (X, Y)and size (H W of
exenpl ary watermark 202 rel ative to video 20 i mage 201 and nonitor screen
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wat er magk to itgsorjginal. 4o tign gﬁg,ﬁééo mc[sho\/gg . (?f%% %een

despite the en ar ed size of video i ‘er mar k
restored tH3FEEMBF gFﬁaIltﬁoéﬁxtlﬁéﬁa%XPV?l‘ah@lsﬁ%@ ErHZRY §h§mat|eprmﬁrlgure 2A.

Figure 2C ikhlshgaties ‘dinhvarsexgmlrelhbed3%opagie lﬂﬁhg’ﬁ’ldsééﬂﬁigﬁ waher mar k

202 rel ati id | e, 201 and ni t or. ree 00 |deo na e
201 is at \é% ah 1%I’t§§r ytq?(%dtlfgaé%le s¢dl & qu‘r?d ﬁgt %’02 i\f‘m &ﬁméﬁ ar ged
scal e t hat nppé¢i desbehvedeced dry efl%%:tlﬁnfltrsesmmltngnt hed Biw® eﬂ:emego
PCT1USQH/ 25Q03 e dh@h@EMYK tReit SoeLhghaa! vﬁ@ﬁéé' on mﬁl%xzrir Asr shgun

Figure 2C, .despite t ced |ze f video i vvaternark 202 has
been resto?@ﬂggol?tge‘g‘??e@?ﬁ% r}gj el W?S(ewa]gag“eﬁdfetﬁ—i by eopaRAetn
Fi gure 2A. b§ A3O0Yenbnits a-tmitmmnFlagdr e3z8aPE td (ba esteaeettheo wakgrmark to
its origingkigpghii @a1a8d. si Z.@ccéxf@iﬂ@fyernﬁékf;ssccﬁéél%alé ﬁﬁﬁ'ﬁ f@h%

related to the i mge scali For. exanpl e, | mage i s en
+10% the RAEEFREr I‘“’*?'f'é"e’c%1 8’6’ Biakes difesd WhRt. 1H%, F“‘Fatiet‘fg‘aﬁbsﬂﬁl éﬁagﬂ@ si ze
are to140 be pestieterimimed heiumiary giofal tiadedes.atSi mubatkyirikiiyheali mage is

e Spgtotind e RbEL W ety ) Mgl oh9°nal) SRl
“inverse” scaling value can be identified and used by the
watermark to counter the effects of image scaling to bypass
the watermark by a DVD content pirate.

20 In the preferred embodiment, a scaling range of +20%
relative to the standard scale is implemented. Empirical
data indicates that an enlargement of greater than +20%
relative to the standard scale is likely to cause
significant details to be lost around the edges of an image

25 and is therefore, not likely to be implemented for illicit
copying. Similarly, a reduction of greater than -20%
relative to the standard scale is 1likely to cause an
undesirable big black border around the image as well as to
make an image too small for viewing and is therefore, not

36 likely to be implemented for illicit copying. However, it
is to be appreciated that other scaling ranges may be used
and still be within the scope of the present invention.
Because a typical watermark detector has a resolution of
+0.25%, a scaling step of *0.4% is implemented in the

35 preferred embodiment to provide a margin against
overlapping. It is to be appreciated that other scaling
steps may be employed as well and that a variable scaling
step can also be implemented in the present invention. With



original values. Accordingly, it is desirable under the present invention
to make sure that the watermark is scaled 15 a predeterm ned nunber of
tinmes at WOBBII&M ially all possible values in a scalingararspez®es t hat a
particular "inverse" scaling value can be identified and used by the
watermark to gounter t he fects of 1 mage scalin dﬁa pass t he wat er mar k

by a DVD?c&ffentOpiPREE. 0% R ref P T0at%cati?Ee range of
20% rel areveat totheé spfandapd ml%amslalrdplmvelmsadermler | pakfedadd

i ndi cat egrbhaimehe enb%aegﬁgée of foét ﬁi?ﬁﬁﬁnli’]@f@ Eﬁé%‘;&%@ +f> the

standard scal e |$ % to C | cant details ost around
t he edge8°Bfsha™ ?r’éﬁesﬁ legdwi t}Pi"er Dr e1NFBESE| Kie? yERY Be2tfptedent ed for
illicit isopyderty. iBi ninaayd yscal irerluct iZen aisgussddr abbaé 20n rehative to

the stanﬁawras@ eig Hcm-a 4%, CRUSE_ ﬁwg}%%s' r@@éf Jlgek bor der

around theé ina nage t or vilewng and is
thereforéocﬁé%OBO ?IW(eISqueo Bé i the eeesmarlr 19| ﬁﬁstt%ﬁyl Kg. HeSwever, it

is to beoamgmslatv%dutehaﬁhéﬁéw STEOW It  8HEewatRyrmaekUsht ettt St | be
W t hin tge scepghgf er{ﬁ)a ent invention. Because a typical watermark
det ect or °R55°a resof ‘f fonof° 0.25% a scaling step of 0.4%is inplenmented
in tAe 35 prefereedeenmddivrital varegwagk defecgpn zganhses avenkappi ng. |t

is to beagppreetahad tbaae@é&ef maicng andGEﬁ'o@EB%sthén'@thSﬁﬂa@%x\i\e” and
t hat avarlablem%c%%x6 % gc)g SO mg gente in the present

i nventi of® @ F oYPLEEYB* BT cfi“z‘ﬁoo ach gcatidg PEPRe”8t9%0% and a
scal i ng st mpndhud. doratiher eof & esecarsismlimfthe)Predersedndmbddswenies i n t he
preferrede eghodidgrenie Eﬁ:ﬁ%&{' ithales pheh! ymiﬁlkﬁlxa/ Wehe@Bg Ofsthe

non- standard scales w "inverse" to the scale that 5 i1s used in
i magd® scSPPAGCT Astai sEURERY a%%velmlwr?é'r?dt h&2tREMaF frar §9F§c§95?eda’fﬁ/ such
"i nver seinscafiecédct or, It hethd ogatdfmrradd smbeddfmehhe whter imr kalsor est or ed
toits desirable for the watermark to have a standard scale for Y
of the DVD total play length. This is designed to provide
the sufficient number of interruptions (i.e., recorder shut-
20 off) to discourage illicit copying in the event no image
scaling feature is available in the DVD-recorder, DVHS
recorder, DVCR, or other digital format recorder. The
remaining ¥ of the DVD total play length is dedicated to the
other (100) non-standard scales. It should be clear to a
25 person of ordinary skill in the art that other ratios can
also be used. As an example, for a 2 hour long movie, there
are 360 times (1800seconds/S5seconds=360) that a standard
scaled watermark appears and 1080 times
(5400seconds/5seconds=1080) that a non-standard scaled
30 watermark appears through out the movie. Because there are
100 non-standard scales, the watermark appears at each non
standard scale at least 10 times through out the movie.
This means that there are at least 10 interruptions in an
illicit copying attempt each of which requires a pirate to
35 get up, rewind the discs, adjust the image scaling to a new
scale wvalue, and then push record. Such a major
inconvenience 1likely discourages most home illicit copying
attempts.



original value thereby allow ng the watermark detector to detect the
wat er mar k. 10 Moreover, a typical watermark detector requi res as much as 5
seconds to extract and process the information ﬂ? dded

wat er mar k. ‘955‘2‘3%“ each scal ing step needs a m ni num dur /?%brqﬁo 5

seconds in the preferred embodinent. It is to be appreciated that th| S

m ni mum dur ati ofn|i éhé5p§ébé@£édt@m1%wlmtas ﬂdrr&xﬁétﬁqf Vil R ed@thect or s
are |ntroduceg é gg rred ]gngg mah . %\%s al so e5|rqrblefor t he
wat er mar k £52R8%E ng" Rdar %’6‘3‘?‘6 f GREOBFE e f'8YaF pi Sy 1€gth. This
i s desi gned@ot eependi teterval suf fétensiawrdnerbied ofat exnegriupty cm@oe(ddeé

recorder shyt,20nhaf tz}Ldée/méf&taéw ddddefit! FORHNHV ddie £VRilondg | Mage
scaling feature is available in the DVDre}%order DVHS recorder, DVCR, or

ot her dfgi £al1PBFTaL Yec%r RrEeCre CFnaPhPRG oBBFEtHE DGR Sfay
|l ength is debicased tontbeandahdr sc206 neavestamidar d Beal patteétnsheul d be

clear 10 AcfanPaRn Al Of&'f NhY Sidle b IRRCA! thal-ahnep,tal)gy can

al so be useé our long novie, there are _360 timnes
(18003econé§ﬁ§§§@6¢ldss—%£%sttﬁ&le&tﬁ‘anééﬁrd theal RBENvEERGAEK S99 and

1080 ti meswatedafsesonds/ mcoﬁdﬁl‘&&ﬁﬁaﬁrbat saaned- st“aam:(é&hdrs:eal edte30
wat or ot  FRRGANSy | ULOUOD.QUE LG RGBSR LRCLE e tR0:

non- st wat er mar ears a eac non stan scale at
| east 10 tdn:gsrmhmgu\ghemtm h@hmvm@vrte mgarr@mislqmafattqmaéfkar@aéte | east

10 Itnt e[ruetcbagg in@As idddeeih g@mé&@té@?@k{ai eaghi of oﬁhlcfh@ rtestrttaur es a
pirate to n e dis i mage scaling to a new
scal e val u gﬁﬁ"?h@ﬁ \@%ﬁg‘ﬁee%o?‘ﬂan é%\ﬁdbr erf@ﬁ%%emeé"ﬁ&lg HKel y

di scour agestanéarcﬁlorrecamadm twaﬁ;epylanlgs at t erfpitagired VD 0brdy886s an

PCT/ USG9/ 21093t 18 {48 efefﬁl@e%m@ﬂn&r&lsmb@m@w ﬁﬁ‘sééfrpm e thhe

standard scal ed wat ermark throughoyt h% novi,e, for ry
Figure 3, a sequence OL video data frames along a time line

(representing DVD content information or other video
sources) are illustrated wherein a watermark is shown
embedded into each data frame. For convenience, each data

26 frame is assumed to have a duration of 5 seconds. As shown
in Figure 3, the watermark 300 sizes are different between
frames. The first data frame hag a watermark at a standard
scale and the subsequent frames have watermarks with
randomly different scales. This pattern 18 repeated

25 throughout the duration of the wvideo information (e.g.,
DVD’s content length or other video sources).

It is to be appreciated that other patterns are also
within the scope ¢©f the present invention. Because the
standard scaled and non-standard scaled watermarks are

30 embedded into a DVD or any other video sources during its
production by a professional watermark embedder, no
additional hardware is required in a recorder which greatly
reduces the cost of the recorder thereby making it more
attractive for recorder OEMs to participate in a proposed

35 copyright protection scheme. It should be clear to a
person of ordinary skill in the art that the watermark
embedding process is well-known and the watermark embedders
uged for this process are well-known and readily available

10



20 second interval, a standard scaled watermark is enbedded into the

vi deo/ audi o data content of the DVD for 5 seconds 5 followed by 3 5-second
or ot her wOapHtEEN periods of arbitrary non-standard scal@avsestwosrarks. The
pattern is then repeated for the next 20 second interval but with
different scales selected for the non-standard scal ed  watermarks. The

non- st anGaPACEEARbHY wat 2% nBPRE: afReYl Roe MR fPddiegc CddorgeedabRTfovie t o
make it dbkfisimplicityetsakel.ne Bwetaiden whaprabeseidnglar iateramarwat er mar k
scale o hj tife [ ggsggi t at e. I ration of
enbeddedgggéﬁgggdbéﬁg e% §£¥e?%ar ve?gﬁgﬂﬁg%-EE agigr%_§c§%§8dwg#ernarks.
Fi gure 3tpeowressnan ingentigst £at tHesef Mashd nREt exeariasdicgdfiganton
pattegn. In Figure 3, a sequence of video data franes along a tinme |ine
(representing..DVD _cont ent .i nfar i oz O r vide sQur )..are
illustrated mﬁg?eipﬁege\fé gr rrea"%?réﬁg"eglﬁom%f éﬁ%e@ggﬁeﬁlﬁt ol%‘%egﬁsi(fé}’a Frane.
For convéschnégueedeh preentd Lidbhell scapyingd afo wideo aidfieanabionf 5

seconds. gfghsRa@WMHVDsN o @HhRr3viliee WaLeERBl koBlPtAbE8sa e Chd fesent
between frapes. The first data franme has a %ﬁtergﬁr% at .a standard scale
o

and the S&bsiBaght FFHIEG hav® vl mdFRET P v 0§ f PEFRTRT scal es.
Thi s 1pat tiewent $onepeat beed5 debcvughdutint perddral abnewbod iment sleothe

i nf or mat %?gts(eagtgﬁnvepy%ﬁ SOMNED tndte N R Rl cQUBAN 24 QQQiEQHrﬁfs%ucﬂht is to

be appre that other patterns are also wthjn the scop e

e of_t
present ERYEALPERSBe eTRHRST SCORFEFHES c APPSR s tHFdaPE S al ed
wat er mar kiadme.30 enbedded into a DVD or any other video sources during its
production by a professional watermark enbedder, no additional hardware is
required in a recorder which greatly reduces the cost of the recorder
thereby making it nore attractive for recorder OEMs to participate in a
proposed 35 copyright protection schene. It should be clear to a person of
ordinary skill in the art that the waternmark enbeddi ng process is
wel | - known and the watermark enbedders

11



used for this process are well-known and readily available 10 WO 01/11890
PCTJUSOO 21003 commercially. As such, they are not further discussed here

for sinplicidyy/aadee. Because a professional watermark enpegédesensts a few
t housand dollars, any costs inposed by the present invention to these

machines are insignificant. 5 The preferred enbodi ment of the present

invention, a technique to prevent iIduUAGMB copyi ng (mml HE"' i on
such as DVis .er ;Qt BeL Nl geq, sources notw t hst andi ng E@,m
scal i ng, |5§ltahu§ desc}rl}% SL Wil e the present 10 invéntFont has been

described in particul ar enbodi nents, the present invention should not be

construed as |i m.tedabymestileid ensboﬂire‘eaxhts, i aiat hevpegbdngt raed vackeor di ng

to the y’\ﬂ 01411890 PCT/USCQ 21003 what is clained is:
CLAI M5 ? %\f{ff%ﬁ&%&fﬁq (]E{ NS 1. Anethod to prevent illicit copying
of video 5 inf@)mteePEEdHT | s? ngWak§reFeddPRYiRe waker FdABthaViG®dea fir st

scal e sel eehiegtbromrbhe thangengk wFalfmiied tike dHelew ded ofmBddm@tichor a
first tine erlog1 %\Bdurln oréﬁt the end of the first predetermined 10
period, ent&ddPngrEShat &P ing another scale selected fromthe range
of scales in thé)condenin®forhatvitdeo endf of mhieorf ittt spsedafirimined

peri Od,man%e%)maep%%baglﬁgea @leyﬁaﬂg Badidd el esitnscal @ntddi el number
of scales i's reac e . iﬁOd of c%al m 1 further COI“I%I’I (%l}g) t he
step of rdfeatih stre?d’é?e( a)D (c?c"'tl DudFouFPParforeh | O6f 0
i nformati onnformation for a second time period; and
c) repeating step (b} using a different scale until a
N number of scales is reached.
15
2. The method of claim 1 further comprising the step
of repeating steps (a)-{c) throughout part or all of the

videco information.

20 3. The method of claim 2, wherein the watermark
having the first scale is embedded throughout approximately
¥ of the duration of the video information and the watermark
having other scales is embedded throughout the remaining
duration of the video information.

25
4, The method of claim 1 further comprising the step
of repeating step (c) until each scale is used in scaling
the embedded watermark for a predetermined number of times.
30 5. The method of c¢laim 1, wherein each scale is

randomly selected in step (b).

6. The method of claim 2, wherein the range of scales
is +20 percent relative to the first scale.
35
7. The method of c¢laim 5, wherein the N number of
scales is determined using the range of scales and watermark
detection resolution of a watermark detector.

12



20 3. The nethod of claim2, wherein the watermark having the first scale
I s enbedded t hr oughout apm telﬁ 14 of the duration of the video

i nf or mat WOP14H80t he wat er nﬁu! Hlm lgﬂlmscal es i s enrtpusmeigodr oughout
the remaining duration of tion. 25 4. The method of claim

1 further conprising the step of repeatlng step (c) until each scale is
used in scaling the enbedded watermark for a predeterm ned nunber of
times. 30 5. éthe metehodethod| aifm &¢laivherei nweaecdiscahe i §irsanddiey

sel ect et ot & (e on' KheELNA0rBhutk 2l Thp 2 WIS Bldb i Ssd g, 0f scal es

I's 20 percent atlvetothe Irst s aim5,
wher ei n '%%éi%%ﬂrbéx%ﬁ“scéwésp?%c%%‘-’t dha H@d’—%‘?ﬁ& the range of scal es and
wat ersmark  detection resolution of a watermark detector. 12 WO 01/11890

111111111111]91111]1.},1[161%90& léf_l %’SF{AJS@ é%ggé%%/l LS{lg sI of%octb%f claim

2, wherein the fir IS base i red
wat er mar¥idra éétf&rmattéoaeﬂ-éc@ Dég(w%)ctvereﬁ?d:lﬁleo@é§§ KHEDWaternark 5 9. The
met hod of clalml vvherelnthe source of the vi deo |nforrrat|on is a

Digital Versat V 0., Jhe method of cl 1. wherein.th
of 'the 10 vikfbo MREGrHHAh T5 SHtlichet "ACERIB HOF| PRPERS GF Ehe o

i nt etnetvidida verdadorimd§dosi gnas$ s. madﬁﬂ@tnet hodbbé-d¢hiverded wherai n t he

first tijmeReSd Q1S esebstaatbakiyndfie same as the second tinme period. 15
12. The method of claiml1l, wherein the first tine period is different from

t he second tine period. 13. A record carrier storing a content, the
11. The method of claim 1, wherein the first time

period is substantially the same as the second time period.
15
12. The method of claim 1, wherein the first time
period is different from the second time period.

13. A record carrier storing a content, the

20 record carrier having a watermark at different scales
embedded into the content according to a pattern such that
the watermark having a first scale selected from a range of
scales is embedded in the content of the record carrier for
a first time period, during or at the end of the first time

25 period, a watermark having another scale selected from the
range of scales is embedded in the content of the record
carrier for a second time period, subsequent watermarks
having different scales are similarly embedded in the

content until N number of scales is reached.

30
14. The record carrier of claim 13, wherein the
embedded watermark pattern is repeated throughout part or
all of the content duration of the record carrier.
35 15. The recoxrd carrier of claim 14, whexrein the

watermark having the first scale is embedded throughout
approximately % of the content duration and the watermark

13



20 record carrier having a watermark at different scales enbedded into the

content according to a patt m wat ermark having a first

scal e sel ecﬁv@dyﬁgcmm a rangeﬁ 'ﬁmgmmﬂ# Hpbedded in thep Gﬁgﬁ‘ﬁ f the
record carrier for a first tire perffods curing or at the en ? e first
time 25 period, a watermark havi ng anot her scal e sel ected fromthe range

of scal es ihgvénbedudted nsthkegonsentniddddde tlecoughowtar ther fedmimisgcond

time perioguraubsgoyentinatgiimacks having different scales are simlarly
enbedded in the content until N nunber of scales is reached. 30 14. The

record carrier of claim13, wherein the enbedded waternark pattern is
repeat ed throughéut Paet wrcomal | cofrriibe cont edlathur atd,on wierdha reﬁ@rd

carri er s, Sepblaalle LeeondrLALLEL-O! 161 ALiLIdeq Wigkel neLle Jual erpgr k

havi ng the first scale 1s hr ou appr oxi

cont ent dutM&€forParfFali@dwdther mitdedded m@fm@sbofﬂl@lmxﬁmlmd
111111111 hhmbkl! o PQIAMSOD 21003 M s having other scales is enbedded

t hroughout the remaining duration of the content. 16. The record carrier
of claim 13, wherein the 5 enbedded watermark pattern is repeated until
each scale is U3ed The scatdanty cepeienbefidetiz imt By nawherfedn @aghedetdeni ned
nunber 10f tikMesandddly B dceeard carrier of claim 13, wherein each scale 10
is randomy sel ect edy 18. The record carrier of claim 14, wherein the range
of scales is 20 percent relative to the first scale. 15 19. The record
carrier of claih818 Theheragard harmiem*umﬁerclaﬁmsaal ewhegedat ehsl padgasi ng

the range gf seaies ANdao"BLeLERE kielacld 998 & BROEMELOTL O & vt el ark

detector. 20. The record carrier erern t iTst 20 tine
period is based on the tine reqwred by a wat er mark
15 19. The record carrier of claim 18, wherein the N

number of scales is determined using the range of scales and

watermark detection resolution of a watermark detector.

20. The recoxrd carrier of claim 11, wherein the Ffirst
20 time period is based on the time required by a watermark
detector to detect, extract, and process the watermark.

21. The record carrier of claim 13, wherein the
digital record carrier is a Digital Versatile Disc (DVD).
25
22. The record carrier of claim 13, wherein the first
time period is substantially the same as the second time
period.

30 23. The record carrier of claim 13, wherein the first

time period is different from the second time period.

24. A signal carrying video information embodied in a
propagation medium, the video information signal having a

35 watermark at different scales embedded into the +video
information according to a pattern such that the watermark
having a first scale selected from a range of scales is
embedded in the video information for a first time period,

14



detector to detect, extract, and process the watermark. 21. The record

carrier of claim13, when (Mt record carrier is a Digital

Ver sat i | evdosnsgoDVD) . 251ﬂmlmuﬁ“mﬂmﬂlﬂﬂar ri er of clai mcraisoyd@oxi n t he
first time period is substafnitiall¥ the *same as the second tinme period. 30
23. The record carrier of claim13, wherein the first time Eeriod i's

di f f er enfUEiBgh Phe adeddifd terhetrddfinat Rime gRariedr r§i WAt orEREx

i nf or mat hawiggbedicttelrn stalRr ofsigaited fRsh Uthet RanyedeF isdLrdmtion signal
having a__35 ermark _at .different al es_enbedd iptp.the_vide
infornatF@%egggor Png Fo%égﬁgtﬁggﬁrgggho?hg rtﬁeség %&ng%?e_ﬁgﬁ%% “a first
scal e sebubseduerbnvatpafatksdf havin@sdifferemiedaealesh ane giwmédarhformation

for asfiegbelilgR RO 0 viktkoNAEHrkb830nl drtil RCTALSY 2d903c514s M s
during or, _at thﬁ?gnd of the first tinme period, a watermark havi ng anot her

scal e sef"BctE8°FFBm the range of scales is enbedded in the video
information for a second tinme period, subsequent watermarks having

different scabgs afgeS{NHLE! h¥fSrRabesides dibit hor VEdeomi B4 or fREE@MmuUnti |l N
nunber of _scales _js reached. . 25. The video i nformation signal of claim 24,
wher ei n tpﬁeﬁﬁ%ﬁﬁﬂﬁﬁi%ﬁﬁ%ﬁqﬁﬁh<ﬁiﬁﬁﬁﬁq1%% ?%R%%ﬁ%ﬁ ERFY Baft 10 or
all ab tbe dlladtonhefdbtwtiomded itheowideboinf@fmatilmn.vi deo i nformation
signal of claim25, wherein the watermark having the first scale is
enbedded t hroughout approximately '. A of the duration of the_ video

i nformation aRfl-15TEpeVideRr ABFRITREAMNY PiFA!L sohl es2im 2RbelBeESIHr oughout
the remghsi Rgtdumarkohaofinghehei deest nkaalat ienemBéddéle thirdaghont or mati on

[ | of. LG } t I ted
nt T ea BRI B e O Ao AP EPack dnf ZRECL €
15 the watermark having other scales is embedded throughout the

remaining duration of the video information.

27. The videco information signal of claim 26, wherein
the embedded watermark pattern is repeated until each scale
20 1is used in scaling the embedded watermark for a

predetermined number of times.

28. The video information signal of claim 24, wherein
each scale is randomly selected.
25
29. The video information signal of claim 25, wherein
the range of scales is *20 percent relative to the first

scale.

30 30. The video information signal of claim 29, wherein
the N number of scales are determined using the range of
scales and watermark detection resolution of a watermark

detector.

35 31. The video information signal of claim 25, wherein
the first time period is based on the time required by a
watermark detector to detect, extract, and process the

watermark.

15



predet erm ned nunber of times. 28. The video information signal of claim

24, wherein each scale is ran wel2D 29. The video information
signal of okaegmidm wherein t Q"ﬂ; Baﬂa ﬂ' s is 20 pep tive to
the first scale. 30 30. The v [ si gnal of ci al %r(\m%gd,agwher ein

the N nunber of scales are determ ned using the range of scales and

wat ermark detection resolution of a watermark detector. 35 31. The video
i nformation signak, of i vm%r in. the.first ti ri,od s _based on
the tinme requi redgzlzqy aﬂﬁaﬁie(f%ar_ e]:?dgr_gtlg%l 1%3%%&8 ,ggg’%?rga%g,' g?llgre%%cess
the watermafFRe 181¢§o01APEPEYR 1A 1183913 11481121 Rrogdeastjl{ cable-
PCT/ US001210681 3Rexrddie ot demernberdal ivsrad gidlecobighaisn 24, wherein the
video infgrmation signal is a broadcast, cable- delivered, or
internet-delivered video signals. 5 33. The video information signal of

cl ai m 24, wherei n33t hefig reidaq fefsamasdons sdghat anfi alkymt Ré, saherasnt he
second time préi ofhirsk0 B4me ThRriiodeois NfRibaRbheNa Bl @Naheof s&h@i M?4rhe

wherein the firsé timapoer.i %d is different fromthe second tine period.
16 Secon fime eriod.

10 34. The video information sgignal of claim 24, wherein
the first time period is different from the second time
period.
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