1 ANTI-PIRACY OPTICAL DISC 1. Field of the Invention The present
invention relates to an anti-piracy optical disc, and nore particularly to
an anti-piracy optical disc that avoids unauthorized copying. 2.
Description of Related Art The advancepent of technol ogy | eads opti cal

discs to be the nobst popul ar storagﬂérredl um such as conpact discs (CDs),
digital versatile discs (ANIHPBRAGEORKECAEREYer, nost of people are

not famliar with intellectual property rlghts Many comerci al opti cal

di scs, espeTiadlof thdpsentia®i ng great worth, are copied w thout
aut hori zation. To effectively prevent unauthorized copying of optical

discs,  manufachycers. e %eﬁgagege[gmlhﬁ&m@ Plidohn L] one, such

as extended ResOr&fYon of Japan
(JVC), Super Aud| o0 Conpact D sc (SACD) from Sony Caor poratl on and Royal

Dut ch Phi Prpiculanpta %ﬁmeﬂolwu optigal dine that pEoidsinguiirized $APBRED use
"control managenent" and "exclusive player" technol ogies to prevent

unaut hor i 2eDesafpticrgodRetapéd Aad  di scs. In recent years, nmany DVD providers
protect their intellectual property rights by further using techniques of

addi ng noi se si gjalgvaAdihdg orf?QdHi’l% éds %@"?’*ﬂ di& 'té‘%e%e ¢! 1ke.

Furt hernore, the advancenent of net tec ogy has resu d in digital
VP4 or e like, However ,
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(DVDs) or the like. However, most of people are not familiar with intellectual
property rights. Many commercial optical discs, especially those having great
worth, are copied without authorization.

To effectively prevent unauthorized copying of optical discs,
manufacturers research and develop hard to look for solutions, such as extended
Resolution Compact Disc (XRCD) from Victor Company of Japan (JVC), Super
Audio Compact Disc (SACD) from Sony Corporation and Royal Dutch Philips
Electronics Ltd. and the like. Both XRCD and SACD use “control management”
and “exclusive player” technologies to prevent unauthorized copying of optical
discs. In recent years, many DVD providers protect their intellectual property
rights by further using techniques of adding noise signals, adding region codes,
Divx coding or the like.

Furthermore, the advancement of network technology has resulted in
digital players, such as MP3, MP4 or the like, becoming commonly used.
However, data on the optical discs are easily copied from the optical discs to the
digital players. Therefore, how to protect the data on the optical discs is a critical

problem.



digital players. Therefore, how to protect the data on the optical discs is
a critical problem 2 To solve the problem a watermark technology is

i nvented. The watermark technol ogy enbeds watermark information into
digital data. If the data are copied,,the watermark information is also
copi ed together. However, watermark technology can only trace the source
of copied discs; it cannot ef fectively prevent unauthorized copying. To
overconme the shdPtsobrs thgroblean, r?r‘é@‘@ﬁ@laI%\?éh@‘iﬂ@EYrﬁ swieated. dRe anti - piracy
optical disc that prevents unauthorized copying to mtigate or obviate the
af or ement iveatedngrkabélardogy bmbeds wacdrpeek infermbtidhéntordigivdli dana.il§ tHeo provi de
an anti-piracy optical disc that prevents unauthorized copying. The
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the aforementioned problems.

The main objective of the invention is to provide an anti-piracy optical
disc that prevents unauthorized copying.

The anti-piracy optical disc in accordance with the present invention
comprises a parent disc and a sub-disc. The parent disc has a hole and a first
identification. The hole is formed through a center region of the parent disc. The
sub-disc is removably and matchingly mounted in the hole of the parent disc and
has a second identification characteristic. The second identification
characteristic corresponds to the first identification characteristic of the parent
disc. The anti-piracy optical disc can only be played when checking that the first
and the second identification characteristics match up.

Other objectives, advantages and novel features of the invention will
become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings.

In the drawings:

Fig. 1 is an exploded perspective view of a first embodiment of an

anti-piracy optical disc in accordance with the present invention;



conjunction with the acconpanying drawings. In the drawings: Fig. 1 is an
expl oded perspective view of a first enbodi nent of an anti-piracy optical
disc in accordance with the present invention; 3 Fig. 2 is a top view of
the anti-piracy optical disc in Fig. 1; Fig. 3 is a top view of a second
enbodi nent of an anti-piracy optical d| sc in accordance with the present
invention; Fig. 4 is a top exploded view of a third enbodl ment of an

anti - piracy oplFiI&eﬂ1Scﬁ@@Vlﬁwdlfdbﬁéaﬂd%TWtO@tlpﬁ]edlﬁﬁéfsgrﬁ bnvention; Fig. 5
is a exploded perspective view of a fourth enbodi nent of an anti-piracy
optical disc inFagdokdaogeiow bha sdndrepssydimenvefidn ani-paacy bptical didcs a
perspective view of the anti-piracy optical disc in Fig. 5 and an opti cal

disc drive, aw&ﬁaﬁ@ef\% qﬁg tQeFi ﬁhve&mo@n anti-piracy optical disc that

prevents unaut hori ze cop Ing 1'n accordance with the present invention
conprises a pa%ent di sc (10] d .a s Q%lscfébil The arent di sc (10)
conforms to thel&hth BA 0&%&9 n‘ﬂﬁYV hindee W&Sg RBAHIHASNd has two

opposite surfaces, a hole (101) and a first identification characteristic
(11). Bot tmpsiualf(ﬁs@m adcordencpariginthadpresertifyertiaong a center. At | east one
surface of the parent disc (10) has a non-data segnent (103) and a data

segment (102). Fhe 50@ta:GRed®Rnd eréél&z e SHER RIS ut @ nisBtiARhfof &EITENT
(103). The hole (101) is formed through the centers of the two surfaces

anti-piracy optical disc in accordance with the present invention; and

Fig. 6 is a perspective view of the anti-piracy optical disc in Fig. 5 and an
optical disc drive.

With reference to Fig. 1, an anti-piracy optical disc that prevents
unauthorized copying in accordance with the present invention comprises a
parent disc (10) and a sub-disc (20).

The parent disc (10) conforms to the optical disc standards to be a
storage medium and has two opposite surfaces, a hole (101) and a first
identification characteristic (11). Both surfaces of the parent disc (10) have a
center. At least one surface of the parent disc (10) has a non-data segment (103)
and a data segment (102). The data segment (102) surrounds the non-data
segment (103). The hole (101) is formed through the centers of the two surfaces
on the parent disc (10) and may be surrounded by the non-data segment (103).
The first identification characteristic (11) is formed in the non-data segment (103)
and may be on one of the surfaces or both.

The sub-disc (20) is removably and matchingly mounted in the hole (101)
of the parent disc (10) and has two surfaces and a second identification

characteristic (21). The sub-disc (20) can be independently manufactured or be



on the parent disc (10) and may be surrounded by the non-data segnent

(103). The first identification characteristic (11) is fornmed in the
non-data segnment (103) and may be on one of the surfaces or both. The
sub-disc (20) is renovably and matchingly nounted in the hole (101) of the
parent disc (10) and has two surfaces and a second identification
characteristic (21). The sub-disc (20) can be independently manufactured or

be 4 i nt déategrally W@é@n&ndaﬁh@ntdh‘égle@fméw parent dipe (Hbr EAE sesaidd (10). The

second identification characteristic (21) of the sub-disc (20) may be

fornmed on i@egififatioh thatdeeristici(@¢psf the subtdisa(RD)ansy bs fomisd b ohbeffir st
identification characteristic (11). Preferably, the second identification

char act er i1 JEVG? g&ff%ce%fortﬂ?)‘?h ?ggﬁg#??%‘gﬁ%% ﬂgggﬁrsq oY ect=aTalalo ﬁ%&é{rgsﬁ ly and

be conpl enen e frrst aracteristic orm a

recogni zabl ontinuous and canplete pattern. Wih further ref.er eto
Fig. 2, irﬁlg)- f’rerfgrfab QiseRomd lggmiﬁ%‘@tg’ﬁtq AFAGLELISfIC @55’9@@16%& g@S? ﬁib%
accordance with the present invention, the hole (101) of the parent disc
(10) and iy sarbespord spedificaliy and be woarplembmt toiths firstridenticammond
identification characteristics (11, 21) are divided froma pattern that is

for med CO?%%&HE&I'_%EX Fg?fb tot ABmI LR cOPAZAER L 0REinhHEs MR EAhpRtSpatkddl) and the

sub-di sc | attern may be~ any kind of pattern, design, dot matrix
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identifying whether the first and the second identification
char aclt er iopticaldligclin aczojdamge avithihegpuescnsinvenpprrtbahole 183 ¢ Af Bretarentt he
opiies disc (10) and the sub-disc (20) are circular. The first and the second identification

characteristics (11, 21) are divided from a pattern that is formed continuously on

the top surfaces of the parent disc (10) and the sub-disc (20). The pattern may be

any kind of pattern, design, dot matrix or bar code matrix and may be printed

with inks.

When the parent disc (10) with the sub-disc (20) is held by an optical

disc drive capable of identifying whether the first and the second identification

characteristics (11, 21) match up and is complement to each other, the optical

disc drive checks whether the parent disc (10) is an original disc or an

unauthorized copy by identifying whether the first and the second identification

characteristics (11, 21) match up and is complement to each other. The technique

of how to identify whether the first and the second identification characteristics

(11, 21) match up may be pattern recognition technique, photo sense technique,

edge-detection technique, level vector technique, level injection technique or the

like.

Additionally, with further reference to Fig. 3, in a second embodiment of



di sc drive checks whether the parent disc (10) is an original disc or an
unaut hori zed copy by identifying whether the first and the second
identification characteristics (11, 21) match up and is conplenent to each
other. The technique of howto identify whether the first and the second
identification characteristics (11, 21) match up may be pattern

recogni tion techni que, photo sense techni edge-detecti on techni que,

| evel vectthe aplePHACy Qétlcqﬂeim inj gfjcerdanss ngtqhﬁ m@ﬁ@nbm\fteﬁﬁom thg dirst and
Additionally, with further reference to Fig. 3, in a second enbodi nent of 5

the anti - phé seonditemtélicationccharaedaioddht'e2 Wi bie inkdapsresEid fiksiventi on, the
first and the second identification characteristics (11 21') are ink
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non- dat a segnent sec Cation characteristic (21') is
printed on the sub- espondstotheflrst ification

and de
char act er i5§¢9nd ‘@ﬂﬁgcatﬁpr? ??FB‘E‘%UC &he) isprinted ap thesyh-fise (?hlaaff rst and the

second identification characteristics (11', 21') nmay be, but is not
limted asofrebpands.tothe ﬁkstridmﬁflicmttioﬁwh)iracmiﬂticLQ\Hi)rﬂunﬂwme,dbbémled W i nk
or colorless W ink. The colored W ink is conposed of colored ink and W

conpound. i8¢t uﬁﬁﬁ%%qirk{vaﬂd‘ihe' cbid ﬁleﬁﬁk‘%ﬂéﬁ‘@ﬁz{ra@@h@ﬁ&s {1 1qm1f{g§yi s in

anot her col or light. The colorless W ink is conpose

col orl ess and The colorless W ink is invisible under
nornal |i 5’ﬁt %Halﬁogvmlg‘ﬁ)f} gfn%ﬂg‘ﬁ it is exposed to W light. Wavel ength of
the usable UV Iight nust be in a range of 200 to 400 nanoneter. For

exanpl e, sui t abll euliravislen(@iV) kst HY ok mayjhe coleredh NS inkaprcrolorless UV
ink. The colored UV ink is composed of colored ink and UV compound. The
colored UV ink is in a color under normal light and is in another color under UV
light. The colorless UV ink is composed of colorless ink and UV compound. The
colorless UV ink is invisible under normal light and is visible when it is exposed
to UV light. Wavelength of the usable UV light must be in a range of 200 to 400
nanometer. For example, suitable wavelength of the UV light in the second
embodiment may be 254 nanometers or 365 nanometers.

2. infrared inks: The infrared ink has element that is capable of
absorbing infrared rays. The infrared ink does not react under normal light but
reacts to show specific signs or marks under irradiation of infrared rays.
Different wavelengths in a range of 700 to 1500 nanometers cause different
reactions on the infrared inks.

3. optical inks: The optical ink has a dispersant that is capable of causing
interference of lights. Patterns printed with the optical inks show different colors
when emitted with light in different incident angles.

4. thermal inks: The thermal ink changes its color based on different



enbodi mrent may be 254 nanoneters or 365 nanoneters. 2. infrared inks: The
infrared ink has elenent that is capable of absorbing infrared rays. The
infrared i nk does not react under normal |ight but reacts to show specific
signs or nmarks under irradiation of infrared rays. Different wavel engths
in a range of 700 to 1500 nanoneters cause different reactions on the
infrared inks. 3. optical inks: The optical ink has a dispersant that is
capabl e ofanehieRt taEPErAHVESt er ence of |ights. Patterns printed with the
optical inks show different colors when emtted with light in different

i nci dent angl es 5. thvidibkrinks: Thksivisibe ihkéasilvisible cbarggsuch as twitag, based
on different 6 anbient tenperatures. 5. invisible inks: The invisible ink

has i nvi sidgl: et 1 - -8t ' i 3 i nvisible
el ement on(%&soﬁ(%ws uphlﬁ%’cﬁﬂrk ﬁﬁé%?ghég%flﬁ% slgggl F%bm%%fgggfﬁa\;mg addi tion
to the above-.nenti oned inks, other inks known by the person skilled in the
art can aISE%“gE‘Y%Vé’ e the first and the second identification
characteristics (11', 21'), such as chem cal anti-counterfeit inks,

magneti ¢ anti - twadditiohdo thd abloyeamentiendd ikks, othethinksiknoen byshepersoa t o Fi g.
4, in a third enbodi nent of the anti-piracy optical disc in accordance

47,11 BEARATh heiachighe SIm £elyois e morant bdmpipinlon |
(20%). Thechgr%lcteerl(sgigsl ( Pl',% , %{IICIil 55r ¢ 6%1%51 gnht?-ggﬁnt%rnf%ittirqfs,Snlljal?gndeitlscc (20") has
anti-counterfeit inks or the like.

With further reference to Fig. 4, in a third embodiment of the anti-piracy
optical disc in accordance with the present invention, the first and the second
identification characteristics are based on shapes of the hole (101') and the
sub-disc (20'). The hole (101") has an irregular shape, and the sub-disc (20') has
the same shape of the hole (101') so the sub-disc (20") is allowed to be
matchingly and removably mounted in the hole (101"). When the parent disc (10)
with the sub-disc (20') is installed into a optical disc drive capable of verifying
whether the shapes of the hole (101'") and the sub-disc (20') match up, the optical
disc drive will check whether the parent disc (10) is an original disc or an
unauthorized copy by verifying whether the shapes of the hole (101') and the
sub-disc (20") match up. The technique of how to verify whether the shapes of
the hole (101") and the sub-disc (20") match up may be outline detection
technique, array detection technique or the like.

With further reference to Fig. 5, in a fourth embodiment of the

anti-piracy optical disc in accordance with the present invention, the first and the

second identification characteristics are the same as in the third embodiment of



t he sane shape of the hole (101') so the sub-disc (20') is allowed to be
mat chi ngly and renovably nounted in the hole (101'). Wen the parent disc
(10) with the sub-disc (20') is installed into a optical disc drive
capabl e of verifying whether the shapgs of the hole (101') and the
sub-disc (20') match up, the optical disc drive will check whether the
parent disc is an aoriginal disc or an_ unauthorized copy by verifying
whet her t Hdg %éi)é@feémqem@tws%ﬂmf@wﬁ eatpdiment anghthgitkied epbodimentcdf up. The
techni que of how to verify whether the shapes of the hole (101') and the
sub-di sc (ROplesemtiahentiorimythbethewubidisc @&t arodlectrenioniegite, sadh @&ya
detection technique or the like. Wth further reference to Fig 5 1in a

fourth e i W th the
pr esent :Ttrfll\&}en{l ogn&&h Hf'apgpkéu@{ ?ﬁwﬁggé%%%ke."&%lﬁ 1# AS\{@on cﬁgi%act eristics
are the sane as e third enbodi.nent of 7 i g i fference between
the fourth enboéﬁ ﬂ%ﬁmbﬁde qs@quwdf‘ldge%tﬁowaﬁé%fe%m%eh\@ﬁ\ffgsgmon te¢kntion is
that the sub-disc (20") is an electronic device, such as a mcro nenory
card, appldissahitionthspkai the dounth egrbatiadents of tha predSit@vartianhis ahideagindli' t h
further reference to Fig. 6, a way to recognize whether the optical disc

in the thigid @antiiRutivdtizea &)Iﬁﬂr?/qg kGBSE &n Bfg‘uéaﬁ%hﬁ &"f@é]g(]t)'h‘é%ﬁ{g £hiscS an

original disc or an unauth ed copy is to use an i cal disc drive (70)

(70) "7 c it 67 BFanCE el enfOii nI B Rl 37035 BRbbfEbr = o1 ve

identification characteristics nmatch up When installing the parent disc
(10) and vhefygngwdicther (lofiystand pl@csacoed ydanmlﬁca@on dharactesisticemachyp.and t he
card reader (72), the optical disc drive (70) will check
When installing the parent disc (10) and the sub-disc (20") respectively in the
disc carrier (71) and the card reader (72), the optical disc drive (70) will check
whether the parent disc (10) is original or pirated by verifying whether the first
and the second identification characteristics match up.
With such an anti-piracy optical disc, before the optical disc drive (70)
playing the parent disc (10), the optical disc drive (70) checks the validity of the
parent disc (10) by verifying whether the first and the second identification
characteristics respectively on the parent disc (10) and the sub-disc (20, 20", 20™)
match up. An unauthorized copy of the parent disc (10) of the present invention
will be recognized and rejected by the optical disc drive (70) because the pirated
optical disc does not have a corresponding sub-disc (20, 20', 20") and the first
and the second identification characteristics. Therefore, unauthorized copy will
be effectively stopped.
Even though numerous characteristics and advantages of the present

invention have been set forth in the foregoing description, together with details

of the structure and function of the invention, the disclosure is illustrative only.



whet her the parent disc (10) is original or pirated by verifying whether
the first and the second identification characteristics match up. Wth
such an anti-piracy optical disc, before the optical disc drive (70)
playing the parent disc (10), the optigal disc drive (70) checks the
validity of the parent disc (10) by verifying whether the first and the
second identificatiqon characteristics respectively on the parent disc (10)
and the séhaggesmayde made indetall, gspegiallygn mgftars 2l Ehans 96 edby of the
parent disc (10) of the present invention wll be recognized and rejected
by the optarmagemiescopariew(ti) thequaesgles béthpi insemtibn tapthiedall editest does not
have a correspondi ng sub-disc (20, 20', 20") and the first and the second
i dentifi C‘?ﬁdi@E’teﬁ%ggﬂ@%%&@%ﬂfe%alﬁ%ﬁﬁ Wrehe HPRAYEAWHIER the 3%!1' be
effectively stopped. Even ough numerous characteristics ‘and advant ages of
t he preseg#. i nvention have been set forth in the foregoing description,

t oget her WAMSAEE S¥PESSEE the structure and function of the invention, the
disclosure is illustrative only. 8 Changes may be nmade in detail,
especially in matters of shape, size, and arrangenent of parts within the
principles of the invention to the full extent indicated by the broad
general neaning of the terns in which the appended clains are expressed. 9
Clainms: 1. An anti-piracy optical disc conprising: a parent disc (10)

havi ng



a center; a hole (101) fornmed through the center; and a first
identification characteristic (11)(11" ); and a sub-disc (20) being
renovably and matchingly nmounted in the hole (101) of the parent disc (10)
and having a second identification chajacteristic (21)(21') correspondi ng
to the first identification characteristic (11) of the parent disc (10).

2. The optical disc as claimed in claim1, wherein the first and the second
i denti fic&tlrRBBScharacteristics (11)(11')(21)(21') are conpl ement to each
other to forma conplete pattern. 3. The optical disc as claimed in claim
2, wherein the pafheimti-pisadyr opticad diseidompridisg: 4. The optical disc as
claimed in claiml, wherein: the hole (101') has an irregul ar shape, and

the shape of th 10A ) hhSiaot he first identification characteristic
(11'); and the gggpéélﬁggéc(égbglhﬁlgg t he sane shape as the hole (101') to be

the second identification characteristic (21' ). 5. The optical disc as
claimed in claim4, wWhEPREPH whether the first and the second
identification characteristics (11')(21') match up is determ ned by
edge- det ecti on t echni ghele @01Tlhernugt theagldthsceatercared ned in claim 1,
wherein: 10 the parent disc (10) further has

a first identification characteristic (11)(11°); and

a sub-disc (20) being removably and matchingly mounted in the hole
(101) of the parent disc (10) and having

a second identification characteristic (21)(21”) corresponding to
the first identification characteristic (11) of the parent disc (10).

2. The optical disc as claimed in claim 1, wherein the first and the second
identification characteristics (11)(11°)(21)(21°) are complement to each other to
form a complete pattern.

3. The optical disc as claimed in claim 2, wherein the pattern is printed
with inks.

4. The optical disc as claimed in claim 1, wherein:

the hole (101°) has an irregular shape, and the shape of the hole (101°) is
the first identification characteristic (11°); and

the sub-disc (20”) has the same shape as the hole (1017) to be the second
identification characteristic (21°).

5. The optical disc as claimed in claim 4, wherein whether the first and
the second identification characteristics (11°)(21°) match up is determined by

edge-detection technique.

6. The optical disc as claimed in claim 1, wherein:



a non-data segnent (103) surrounding the hole (101) and having an ink

| ayer as the first identification characteristic (11) forned on the
non-data segnent (103); and the sub-disc (20) further has another ink

| ayer as the second identification chgracteristic (21) fornmed on the
sub-disc (20). 7. The optical disc as clainmed in claim®6, wherein the ink

| ayers are conposed of ultraviolet inks, infrared inks, optical inks,
thermal inks or thewarsptiisc (1Gidarthgr hashe optical disc as claimed in claim 1,
wherein the sub-disc (20") is an electronic device. 9. The optical disc as
clainmed in claim8, whaoeidatd fexnedrel0Duerotiadingethe holea( 1913 and evimgy car d.
10. The optical disc as clainmed in any one of clains 1, 2, 4, 6 or 8,

wherein t he RRIBY 2 itl?ecﬁﬁsjc‘?c)lﬁrﬁigﬁaﬁﬂﬁ ch -cf@rfsgc.@w fo@ﬁl%di&,d@egql%ﬁ%éy

manuf act ure e optica Isc as clalned I'n ‘any one o ains 1, 2, 4,
6, or 8 wherein @BQ sub-disc (20) is integrally formed on and is divided
fromthe §e#RRRt (1855andio) .

the sub-disc (20) further has another ink layer as the second
identification characteristic (21) formed on the sub-disc (20).

7. The optical disc as claimed in claim 6, wherein the ink layers are
composed of ultraviolet inks, infrared inks, optical inks, thermal inks or invisible
inks.

8. The optical disc as claimed in claim 1, wherein the sub-disc (20) is an
electronic device.

9. The optical disc as claimed in claim 8, wherein the electronic device is
a micro memory card.

10. The optical disc as claimed in any one of claims 1, 2, 4, 6 or 8,
wherein the parent disc (10) and the sub-disc (20) are independently
manufactured.

11. The optical disc as claimed in any one of claims 1, 2, 4, 6, or 8
wherein the sub-disc (20) is integrally formed on and is divided from the parent

disc (10).



