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1. METHCD AND APPARATUS FOR SUPERI MPOSI NG AND DETECTI NG AN ADDI TI C]\IAQ ,
FNFORMATI ON SI GNAL BACKGROUND OF THE | NVENTI ON Fiel d of the Invention m:?émmg
present invention relates to a nmethod and an apparatus for detecting a
spectrum spread signal of an additional information signal which is
spectrum spread and superinposed to an ipformation signal such as a video
signal. Description of the Related Art A digital information recording

appar at us such MBTRODI ANDaAPPARAZOS FORMSUPERIMPOSING BNTY DERECEIN®dUCi ng
- apparatus is now wi dely spreadi ng and noreover a DVD (Digital Video Di sk or

Digital Versatile D sk) hayi AoDrPeONRECTHiFORMATION &Tdiag, al so be
devel oped. In these digital ‘informati on recordi ng apparatuses, various

additional information signals can be recorded in relation to.the digital
video signal, digital audio signal and data of conmputer as the nmain

Gigital signal and it is adBBeRERGRD a1 P BEER N S gnal as the
signal to be recorded_to the area which is

Field of the Invention

The present invention relates to a method and an
apparatus for detecting a spectrum spread signal of an
additional information sig;nal which is spectrum spread and
superimposed to an information signal such as a video signal.

Description of the Related Art

A digiltal information recording apparatus such as a
digital VTR and MD(Minidisc) recording and reproducing
apparatus is now widely spreading and moreover a DVD (Digital
Video Disk orx Digital Versatile Disk) having the recording
function has also be developed. 1In these digital
information recording apparatuses, Qarious additional
information sidnals can be recérde’d in 'relati:on to the
digital wvideo signal, digital audio signal and data of
computer as the main information signal.

In this case, an additional information signal is a
digital signal and it is added to the digital information
signal as the signal to be recorded to the area which is
discriminated regionally from the digital information signal

such as the header area, for example, which is added to the



discrimnated regionally fromthe digital information signal such as the
-header area, for exanple, which is added to the 2 data in unrt of block
of the digital information signal and the other TOC (Table of Contents) .
area, etc. As explained above, in the additional information signal
recording systemof the related art, the, additional information signal is
not superinposed in direct to the digitdl information signal such as a

header area gataSLpeidiPOFEBloRkABE tHerElLdi ea bain fdwemaet bore s tdrealaddid i onal
i nformati on signal can rather easily be renoved by the filtering or "

alteration ia‘rg#eiéthérsgggt i(F851LMBES Soblcaritd el tdwee necessary

addi tional ormatiron signal wth a recordi ng apparatus or.reproducing

apparatus. Particuj arl en ntrol .informaty : 0 ' .
information to prg%%n?xaﬁgé??adégPysatan |$T%§ﬁ§}é%1 gﬁﬁﬁﬁ&%%ﬂ%
information signal, since such additiognal i nforrra(%Ti?or\%{si nal dds r.emved,
the predet er#igeal chpeerdinansysben ff fhe el ted@itysddie additiona

information signal is not superimposed in direct to the
digital .information signal such as a héader area but
superimposed to an indirect area. Therefore, the additional
information signal can rather easily be removed by the
filtering or alteration and it is sometimes impossible to
detect the necessary additional information signal with a
recording apparatus or reprodud ing apparatus. Particularly
when a control information or copy right information to
prevent unfair duplication is adéed as the additional
informationsignal,sincesuchadditionalinfo;mationsignal
is removed, the predetermined object;_ cannot be attained in
some cases.
Moreover, when the additional informatiém signal is
added to the indirect area as explained above, if the digital
" information signal is converted to an analog signal, only
the main information signal can be obtained and thereby the
additional information signal is lost. It means that even
when a'measure to prevent unfair duplication of the digital
information signal is provided by superimposing the

above-mentioned duplication preventing control signal is



Moreover, when the additional infornation signal is added to the indirect
-area as expl ained above, if the digital information signal is converted to
an anal og signal, only the main information signal can be obtained and
thereby the additional information signal is lost. It nmeans that even when
a neasure to prevent unfair duplication3f the digital information signal

I s provided by superinposing the above-nentioned duplication preventing
control si gnguperimpodelipay ithew seiiliasi el aituf dimmtionnsbgnali ohfstheal ,
if the additional information signal is converted to an anal og signal, the

nmeans for preveitditthaAUPH fH i SR 1gnd PNOST cbfvepeedt ed ahf adhilvel y. As
a net hod of superinposing an additional information signal to.solve a

bl f th iti Laf t 1 i
Pomver ol on { SISl B ek BEOERR bOBvEcifia B3p13RAc3 0B BALCHbI fonger

conversion t& i can I nvent 1 on” has

proposed a system V\/nereci# e Vj d%%{signal I's recorded as the digital
.signal or an&FRETFEE é:epfetd‘f spreadi ng the additional

As a method of superimposing an additional information
signal to solve a problem of the additional information to
be lost and a problem in conversion to analog signal, the
applicant of the present invention has proposed a system
wherein the video signal is recorded as the digital signal
or analog signal by spectrum spreading the additional
information signal such as a duplication preventing control
signal and then superimposing this spectrum spread
additional information signal to the video signal:. (U.s.
Patent Application No. 08/75510}.

In this system, the PN (Pseudorandom Noise) sefie-s code
(hefeinafter referred to as PN codé) to be used as the épread
code is generated in a higher period and this ‘c.:ode is then
multiplied with the additional information signal for the
purpose of spectrum spread. Thereby, the additional
information signal such as a narrow band and high level
duplication preventing coﬁtrol signal.is converted a broad
band and very low level signal. This spectrum spread
additional information signal, namely the spectrum spread

signal is superimposed to an analog video signal and is then



i nformation signal such as a duplication preventing control signal and then
-superi nposing this spectrum spread additional information signal-to the
video signal (U S. Patent Application No. 08/ 75510). In this system thePN
(Pseudorandom Noi se) series code (hereinafter referred to as PN code) to be
used as the spread code is generated inga higher period and this code is
then nmultiplied wth the additional information signal for the purpose of
spectrum spr eadordbdr eby a treecadding aealivmf ormtthis Jagewl thehvidea
narrow band and high | evel duplication preventing control signal is

converted a Q; d1Ppgdha@b ¥ ded RY kpkekesbitiang hBESURPRAY ' He £ Bog!
additional information signal, nanely the spectrum spread signal is

superi nposed_to_an anal vi.deq.sigral and is then 4 recorded to a
recordi ng neﬁ?gﬂ?ﬂlﬁrtﬁﬁglégge%l quideo signal to be recorded to the

recordi ng nmedi um nay be.anal og signal or digital..signal..ln this,system
since the additioné%i FRiSr ﬁXFi%SH" since theladditichsl “informatisd

signal such as the duplication'preventing control signal is
superimposed to the video signal as the spectrum spread broad
band and very low level signal, it is difficult, for example,
for a person who is trying to execute unfair duplication to
remove the superimposed duplication preventing control
signal from the video signal.

Meanwhilé, it is possible to detect and utilize the
additional information signal such as the superimposed
duplication preventing control signal by executing the
inversé spectrum spread. Therefore, for example, the
duplication preventing cont;.rol signal can surely be provided
to the recording apparatus side together with the wvideo

. signal and this duplication preventing contro-l signal is
detected, in the recording apparatus side and the duplication
control can surely be realized depending on the detected
duplication preventing éontrol signal.

Since the additional information signal superimposed
to the information signal such as a video signal is not removed
from the main information signal at the time of reproducing

the information signal, the spectrum spread signal must be



signal such as the duplication preventing control signal is superinposed to
-the video signal as the spectrum spread broad band and very | ow1eve
signal, it is difficult, for exanple, for a person who is trying to execute
unfair duplication to renove the superk&gosed duplication preventing
control signal fromthe video signal. nwhile, it is possible to detect
and utilize the additional information signal such as the superinposed
duplication pagearinpigsadnsols sxplalined ebevet, i bg tHemaineisfospationm
spread. Therefore, for exanple, the duplication preventing control signal
can surely b%i@%ﬁt | def i he 166 A AP RidvEhgeihPDeshies vht bhkhe

)

vi deo signal a I's duplication preventing control signal is detected, in
the recording a ' t ' | c cap.s

realized dep%ﬁé’%pr? l%}nelift@%%c edgl‘g%g#?%% |o%9%?e€£%{llg%g cgrrllteri%ﬁ%isli gﬁal .
Since the additional information signal su ringosid to #he I nf or mati on
signal such SMPERAMRASE;tIRSHEC r ¥ IR EnECHEPR PAAEr nati on

signal at the tine of reproducing the information_signal, the spectrum
spread si gnalinfigsmatdion signal in a very small level, the spectrum spread

signal must have sufficiently large spread code length.

Meanwhile, when the inverse spread is requested to
detectthespectrﬁmspreadsignal,aspreadcodesynchronized
with the spread code in the spectrum spread process-is
generated and this spread.code for inverse spread is
multiplied with the main information signal to which the
spectrum spread signal is superimposed in order to detect
the additional information signal.

In this case,' the synchronous detection of the spread
code for inverse spread has been conducted, in the related
art, by the method of using the matched filﬁer and by the
sliding correlation method, but when the sprea<-i code length
is large, as expiained above, detéction becomes impossible
or a longer time is taken for the detection. Moreover, since
the multiplication is required for inverse spread after the
synchronous detection of the spread code for inverse spread,
here is also a problem that a longer time is required.

When a longer time is taken for detection of the

spectrum spread signal, the duplication control of the video



5 superinposed, as is explained above,.to the main information signal in
"such a low |l evel as not giving influence on the reproduced output of the
information signal. In order to superinpose the spectrumspread signal to
the main information signal in a very snmall |evel, the spectrum spread
signal must have sufficiently |arge spregd code | ength. Meanwhil e, when the
I nverse spread i s requested to detect the spectrum spread signal, a spread
code synchr ordizgath Wiitdh exeestdadoroexampliche afpert aunonpidadablectimei s
generated and this spread code for inverse spread is nultiplied with the

mai n i nfor Mt el £ onhiKkd $ther6PEEt EheN S LEEuSi G abpéa BUPRT bEPOsed
in order to detect the additional information signal. In this case, the

synchr onous eqlad 0, 5119‘.9] S f [ s SRr n
conducted, i (rzllﬁ{ §}lr ee%}%ltgel art 1%@%%PQWQYh%e()??%?%@ﬂéﬁ%?? g‘?f%ﬁ | ter
and by the sliding correlatipn nethod, but Eh&n the spread code length is

| arge, as ex/i% TR F1° e 1REET IS bELOTRESP hpossi bl e or a longer tine is

taken for the detection. Myeover, since the nmultjplication s required for
i nverse spread aft &onsiglering the background explained previously, it

is therefore an object of the present invention to provide
a method and an apparatus to quickly detect with the
simplified structure the spectrum spread signal superimposed

to the information signal.

SUMMARY OF THE INVENTION
The preserif; invention proposes a method and an

apparatus for detecting an-additional information signal to
produce the spectrum épread additional J;.nformatio_n signal
through the spectrum spread of édditional digital

information signal using the spectrum spread code produced
in synchronization with the synchronous signa]: included in
the main information signal and to detect the additional
digital information signal from the main information signal
with the additional information produced by superimposing
the spectrum spread additional .informat_ion signal to themain
information signal, wherein the spectrum_spread code same

as the spectrum spread code synchronized with the synchronous

signal included in the main information signal with the



synchronous detection of the spread code for inverse spread, here is also a
‘problemthat a longer tine is required. Wien a longer tinme is taken for
detection of the spectrum spread signal, the duplication control of the

vi deo 6 signal is executed, for exanple, after a considerable tine has
passed fromthe start of the reproducing’ operation of the video signal and
thereby the effective duplication control can no | onger be executed.

Consi deri ng tavslidaickyr b Limif ewph biow ds pgeal ous| profduced., t Aevalueeodnthpj ect
of the present invention to provide a nmethod and an apparatus to quickly

detect with tregirsiiftdimetion retdna® whehsphet additioaad infodimation
superinposed to the information signal. SUMVARY OF THE | NVENTI ON The

present i nventd,on. N ORPHES B ERIHROAnaRd0 8N 180 RS thsurh YprdRiest

SEl . bRg 128 s
addi tional intormatlon signal to pro%uce t he spectrum spread adg?tlonm

information shanal,dd"dhd NESREE LEEESPAEAE PhrBdh! hARTY1dhILLY

subtraction depending on each-chip value and the additional
digital information signal in the main information signal
with the additional information is detected by determining
whether the accumulated value has exceeded the positive or
negative threshold vaiue. |
According to the present invention, when the

information signal is, for example, a video signal, since
the spread code is synchronized with the video synchronous
signal, synchronous generation control of the sprgad code
_for inverse spread is basically not required. At the time'

of detection of spectrum spread signal, the value of the video
signal is added, for example, when the clﬁp value is “0” or
subtracted when the chip value is “1” for eacl:l chip of the
spread code synchronized with the video synchronous signal.
The spread code is a random numbef the number of chips of
“0” is equal to the number of chips of “1~.

Since the video signal is basically not correlatedwith
the spread code, the addition or subtraction result value

in regard to the video signal itself tends to be éonverged

to zero through the addition or subtraction as explained



i nformation signal using the spectrumspread code produced in

'synchroni zation with the synchronous signal included in the main-

i nformati on signal and to detect the additional digital information signal
fromthe main information signal with the additional information produced
by superinposing the spectrum spreadaddi gi onal information signal to the
mai n i nformation signal, wherein the spectrum spread code sane as the
spectrun1sprabdveodeOnybhhrobheedhandh simceytierberoel of grided reigrield in
the main information signal with the 7 additional information signal is

produced, a yal §acebable &R delctcisEd idézne‘iicﬁﬁﬁ o ttthd fghigsdidvanato
I nformati on corresponding to each chip of the spectrum spread signal is

ggtalned as phew cugHéq5€@ ﬁqO% 65%%5 e wRid é¥Hln

pendi ng on eac thrp val ue a ad |t|onal dlgltal I nformati on S|gnal_

e HEoRBBRS e S e R AR b ot ot

negative thrgzggggséglueAccordlngly, the -spectrum spread signal
superimposed on the video signal can be detected by
previously determining the predetermined threshold value to
the addition and subtraction result value and then detecting
the level exceeding the threshold value.

In this case, since it is not required that the spread
signal is multiplied ﬁith the information signal to which
the spectrum spread signal is superimposed and the inverse
spread is éonducted, the structure can be simplified and the
detection of the spectrum spread.siénal can be realized by
the software-. _

When the spectrum spread signal is superimposed to the
video signal, for examplg, in such a manner ﬁhat level
addition is conducted to the video signal when a chip value
is, for example, “0” or level subtraction is conducted to
the video signal when a chip value is “1”, when the additional
information bit is “0”, the level addition and subtraction
is conducted to the video signal depending on the chip value

of the spread code. On the other hand, when the additional

information bit is *1”, level addition or subtraction is



According to the present invention, when the information signal is, for
'exanpl e; a video signal, since the spread code is synchronized wth the

vi deo synchronous signal, synchronous generation control of the spread code
for inverse spread is baS|caIIy not required. At the tine of detection of
spectrum spread signal, the value of th@ video signal is added, for

exanpl e, when the chip value is "0" or subtracted when the chqp val ue is
"1" for each conduetfed hefmprded puoge ssy odh sepiezdgpasting, hEori tbe video
synchronous signal The spread code is a random nunber the nunber of chips

of "0" is equalgrdl tdép &M%&E €he Peablie” 3. cBipcent WhivhdeReskppahd S
basi cal | y not correlated with the spread code, the addition or subtraction

result val ue g saardhior i he. ViR St6P8, Whsh! tnbegdaitgohcananver ged to

zero through lon or subtraction as expl ai ne bove. On the
ot her hand, e the, | evel 0 5| creased ecr

dependi ng onﬁ#%§§ﬁﬁ$ﬁ%%]5 Suyt gT ug- < FﬁSdﬁd&PF ﬁsgglg%ng Eﬁﬁ%fesult
val ue regardin
value, the additional information bit can be detected as “0”
and when the addition and subtraction result value exceeds

the negative threshold value, the additional information bit

can be detected as “1”.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the present invention
will be apparent from the following detailed description of
the presently preferred embgdiments thereof, which
description should be considered in conjunction with the
accompanying drawings in whicﬁ: -

Fig. 1 ;i.s a block diagram showing an example a recording
apparatus to which a preferred embodiment of'fhe spectrum
spread signal detecting method of the present invention is
~applied;

Fig. 2 is a block diagram for explaining an example
of superimposing of the spectrum spread signal to the main
iﬁformation signal;

Fig. 3 is a diagram showing an example of a section

to produce the spectrum spread signal to be superimposed;



t he spectrum spread signal nonotonously increased or decreased.

‘Accordi ngly, the spectrum spread signal superinposed on the video signal
can be detected by previously determ ning the predeterm ned threshold val ue
to the addition and subtraction result value and then detecting the |evel
exceeding the threshold value. In this case, since it is not required that
the spread signal is nultiplied with thd% nformation signal to which the
spectrum spread si ig. i%s isuperdimumsnl shavine amvexaweplterehds i ENcondect ed,
the structure can be sinplified and the detection of the spectrum spread

signal can bgurednd Zbdicite sedtigrie. Wien the spectrum spread signal is
superinposed to the video signal, for exanple, in such a manner. that |eve

addition is conduct@%.t% 4Re &/ IR U WBoWiIR) £ SHECHMBAE éRambPs Jof

exanple, "0" or level” subtraction s conducted to the video signal en a

chip value is "1",. when th Lot L_nkQr | bi:t L$." O, .. | evel .
addi ti on and % PEG |S(3ﬁnia§ g%%g‘&g?'g@ fgg%ttﬁ'gq@%gg)gmsf‘éngﬁ'gde%e?\lélaﬁl:‘gl nh the
chip value of the spread code. On the other hand, when the additional

information Bitt is "1", level addition or“subtraction is

Figs. 6A to 6C show a timing chart for explaining the
synchronous timing of the spectrum spread signal to be
superimposed;

Figs. 7A to 7D shows graphs for explaining relationship
between the main information signal and spectrum spread
signal superimposing level;

Fig. 8 is a flowchart showing the flow of main
operations in the preferred embodixhent of the sp:':.ectrum spread
signal detecting method of the present invention;

Figs. 9A to 9G are diagrams for explainiﬁg-main
operations of the preferred emb;)diment of the spectrum spread
signal detecting method of the present invenéion;

Fig. 10 is a diagram for explaining main operations
of the preferred embodiment of the spectrum spread signal
detecting method of the present invention;

Fig. 11 is a diagram for explaining superimposing of
one chip of the spectrum spread signal to a plurality of
samples;

Fig. 12 is a diagram for explaining superimposing of



9 conducted, for the purpose of superi.nposing, for the video signal
‘dependi ng on the value of chip in which the spread code is inverted.
Therefore, when the addition and subtraction result val ue exceeds the
positive threshold value, the additional information bit can be detected as
"0" and when the addition and subtractigg result val ue exceeds the negative
threshol d value, the additional information bit can be detected as "1".

BRI EF DESCRI 6ieCOhip OHE tbRAMDNCS romh eiprssd kgnmd telvaribhyesl bEyt aé
present invention will be apparent fromthe follow ng detail ed description
of the presegiahpleegf erred enbodi ments thereof, which description should be
considered in conjunction with the acconpanying drawings in which: Fig. 1

i's a block di agran:$gow §0; &M QX &in % &2 s ith AP ahi disi o g o 2
preferred enbodinggiaof th% spectrum spread signal eté%{inglﬁéthég of the

P anert, | MVeBhe tnip Pk splectruh 'shibdd Wi PHSR 'PlufdPieyNbRI 27
samples;
Figs..14A and 14B.are diagrams for explaining
superimposing of one chip of the spectrum spread signal to
a plurality of sampies; and
Figs. 15A and 15B are diagrams for explaining

superimposing of one chip of the spectrum spread signal to

~a plurality of samples.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention
will be explained with reference to the éccompanying-drawings .
In the embodiments explained below, the present invention
can be applied to the system where the dupliéétion is
controlled on the occasion of duplication by supplying an
analog output'; video signal froin thé DVD reproducing apparatus
as an example of the video output signal to a DVD recording
apparatus. In this case, the additional information
superimposed is a duplication preventing control signal.

In this system, the spectrum spread duplication

preventing control signal is superimposed to the analog



of superinposing of the spectrum spread signal to the main information
'signal; Fig. 3 is a diagram showi ng an exanple of a section to produce the
spectrum spread signal to be superinposed; 10 Fig. 4 is a diagram

showi ng an exanple of a PN code stream produci ng section; Fig. 5is a

di agram showi ng a structural .exanple of ;@ timng signal producing section
shown in Fig. 5 and Fig. 1, Figs. 6A to 6C show a timng chart for

expl ai ni ng t batputchideousignal agdois tthers petputn i theadVe ingrdodus g
superi nposed; Figs. 7A to 7D shows graphs for explaining rel ationship

bet ween the HBFarh&h%r R8I €i §icitputaed gfRdc i sUtheprsablsighéb the DVD
superinposing level; Fig. 8 is a flowhart showi ng the fl ow of main

Dot o RSP S5F AR Ul SRR AfeRSt s e
superimposed spectrum spread duplication preventing control
signal is detected from an analog output video signal from
the DVD reproducing apparatus and the duplicatién control
is executed depending on the detected output. The spectrum
spread signal detecting method of the present invention is
applied to the spectrum spread signal detecting section of
the DVD recording apparatus.

First, the DVD reproducing apparatus in which the
duplication preventing control information is spectrum
spread and superimposed will be explained.

In the foliowing embodiment, the spectrum spread
signai is superim_posed to the luminance signal Y of -the video .
signal and is not superizilposed to the coior signal C. It
is of course possible to superimpose the spec-trum spread.
signal to the color signal C. However, since the color signal
of the video signal is transmitted using the elements of a
couple of phase axes of color differénce signal, for example
and color is reproduced by the phases of these two phase axes,
when the spectrum spread signz;.l is suberimposed to the color
signal, it appears as change of hue even if the spectrum spread

signal is superimposed in a very lower level and such change



Figs. 9A to 9G are diagranms for explaining main operations of the preferred

"enbodi ment of the spectrum spread signal detecting nethod of the present

invention; Fig. 10 is a diagramfor explaining main operations of the

preferred enbodi nent of the spectrum spread signal detecting nethod of the

present invention; Fig. 11 is a diagranﬁ¥%r expl ai ni ng superinposing of one

chip of the spectrun1spread signal to a plurality of sanples; % 12 is a
4

di agram for eoquh aiavhey baptetentad rgsifly andriderelhy dt 1$|é1°§\p€éf eudisr ead

signal to a plurality of sanples; Fig. 13 is a diagramfor explaining

super i nposi nge®f swver tpPsof théesppetirumnsppeadd siignmed| widhoutl giatiirtgy of
sanpl es; Figs. 14A and 14B are diagrans for explaining superinposing of one

chip of the s iﬁéﬂ&?%f%ﬁaﬁb@ét E®e 2 PIREAEFb¥e Ofirs @HAICENbAAIMERES. 15A
and 15B are diagrans for explaining
the spectrum spread signal is superimposed only to the
luminance signal. However, for simplification of
explanation, a video signal is used in the following
e#planation without discriminating the luminance signal Y
and color signal C.

In Fig. 1, a disk 100 is a recording medium on which
digital video signal and audio signal are recorded and a
duplication preventing'control signal is also recorded as
the additional information. In this embodiment, the disk
is a DVD. The duplication preventing controi signal is
sometime recorded to the track afea called TOC (Table of
Contents) and directory at the iqnermost circumference of
the disk 100 or inserted or recorded to the track in the
different recording areas where the video data and audio data
are recorded. In the example explained hereunder, the
duplication preventing control signal is recorded by the
latter method, wherein when the video data is read, the
duplication preventing control signal is simultaneously
read.

The duplication preventing control signallindicates

inhibition or acknowledgment of duplication of the video



superinposi ng of one chip of the spectrum spread signal to a plurality of
‘'sanpl és. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The preferred
enbodi ments of the present invention will be explained with reference to

t he acconpanying drawi ngs. In the enbodi nents expl ai ned bel ow, the present
i nvention can be applied to the system vwfere the duplication is controlled
on the occasion of duplication by supplying an anal og output video signal
from t he DVDsiemedd s nblmmraso%sg%mlé%ﬁwa genepatiPaedndudsut si gnal
to a DVD recording apparatus. In this case, the additional information
super i nposed iirsex tohd Itioc bhe ori gee darta figrcoine uirpsmalf. addithos. syEhem
the spectrum spread duplication preventing control signal is superinposed

to the anal o@isk IdEUlPUloadatt t it i kst 1 e owthpy tappatdeudHVID
reproduci ng apparatus and this output signal is then supplied to the DVD

recordi ng_SPRHANR. NI SRRN Hlf PDALA Gep il Ry RS | PRESELad

spectrum spre I on preventing “contr

request.

As shown in Fig. 2, the DVD reproducing apparatus 10
of this example is providéd with a readout section 11, a
decoding section 12, a D/A converter 13, a superimposing
section 14, a duplication preventing control signal
extracting section 15, an SS (SS is abbreviation of spectrum
spfead) signal producing section 16, a D/A converter 17 and
a timing signal producing section 18.

The readout section 11 extracts a digital reproduced
video signal element S2 from the signal S1 obtéineé by
reproducing the information recorded in a disk 100 and then
supplies this digital reproduced video signal element S2 to
the encoding section 12 and duplication preverfting control
signal extracting section 15.

The decoding section 12 executes the decoding process
to the digital reproduced video signal element S2 and then
supplies the signal to the D/A converter 13 to obtain the
analog video signal S3 including the vertical synchronous
signal and horizontal synchronous signal therefrom. This

analog video signal S3 is also supplied to the superimposing



signal is detected froman anal og output video signal fromthe DVD
‘reproduci ng apparatus and the duplication control is executed dependi ng on
the detected output. The spectrum spread signal detecting nethod of the
present invention is applied to the spectrum spread signal detecting
section of the DVD recording apparatus. Frst, the DVD reproducing
apparatus in which the duplication preventing control information is

spect rum spr exétdih superndmeisediming beignpl apneducingt bectdbhowBng

enbodi nent, the spectrum spread signal is superinposed to the |uninance
signal Y of the videg glughalcadidn provkbntyne’ tonesed s9ghhe eotesceingal C.
It is of course possible'to superl npose the spectrum spread signal to the
col or signal C.

transmtted L'f?cr%:d'otvl\ﬁ\e&e'{ele}a{ nent s of &%’%%gé%?f%ﬂoégégé%gig PQQB& 'S

di fference signal, exa e.and_col qr epr.oduced the f
t hese two ph&é@%@e %ﬁa 513 Epa%g SHgrat qus)x}é‘ﬁp%‘? to
the color signal, it appears as change of hue _even if the spectrum s r ead

signal is supddesedsmalnelereny $artranieed %ﬁeeﬁgﬁgesectlon
and then supplies this signal S4 to the SS signal producing
section 16.

The SS signal producing section 16 produces_'a PN code
stream and spectrum spreads the duplication preventing
.control signal S4 using this PN code stream.

Fig. 3 shows a structure example of the SS signal
producing section 16 of this embodiment. As shown in Fig.
53, the SS signal producing section 16 is provided with a
duplication preventing control signal stream producing
séctioﬁ 161, a PN code stream producing section 162 and an
exclusive OR (EXOR) gate 163.

To fhe duplicatioﬂ brevénting control signal stream
producing section 161, a clock signal CLK, a duplication
preventing control signal S4 from the duplication preventing
control signal extracting section 15 and a timing signal T1
are supplied. In this case, the timing signal Tl indicates
the timing of partitioning of eachonebit of theduplication
preventing control signal S4. Moreover, in this first

embodiment, the clock signal CLK is the clock signal



13 can rather be detected easily and thereby it is nowdifficult to
'superinpose thé spectrum spread signal w thout giving influence on change
of hue. Therefore, in this enbodinent, the spectrum spread signal is
superinposed only to the |um nance signal. However, for sinplification of
expl anation, a video signal is used in th%e foll owi ng expl anati on w t hout
discrimnating the [um nance signal Y and color signal C. In Fig. 1, a disk
100 is a recaydiaiyonidiednwitinitied deprodiced ddbottahasignalaudi o si gnal
are recorded and a duplication preventing control signal is also recorded
as the additional imTHeorqmilivation tgrevanhioty emtrohesigaili staeldD. The
duplication preventing control si.gnal is sonetine recorded to the track

area cal | ed %&}ﬁﬁfﬁe% &g 5 )pr8ulislld QO i ddei bl ¥ RSt ing

ci rcunf erenc e disk 100 or inserted or recorded to the track in the

different recgrdi £39 \M]_g[ Ideo e} ecor ded.
In the gxarrplcé’rwafgnlgf%lereulﬁ%gértrp%%lh&ﬁ%ﬁ%ﬁ%a{sﬂ%vgﬁﬁ!&ggg%gﬁéro!
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predetermined clocks in every bit and then supplies this
signal streaﬁ to the EXOR gate 163. In the case of this
example, a low bit duplication preventing control signal

- stream FS of one or two bits instructing inhibition or
acknowledgment of duplication is produced, for example, for
each section of one vertical period.

To the PN code stream producing section 162, the clock
signalCLK,enaglesignalENandedtializationsignal(feset
sn:.gnal) RE are supplied. The enable signal EN sets the PN
codestream;ﬁoducingséctian162totheoperatingcondition.
This signal is produced when the power of the I_)VD reproducing
apparatus is turned-ON and is then supplied t6 the PN code
stream producing section 162. Moreover, the reset signal
RE produces the PN code stream having the predetermined code
pattern from the beginning.

The PN code streaﬁ producing section 162 is set to the
operation ready condition depending on the enable signal EN.
The PN code stream produc;'.ng section 162 produces the PN code

stream from the beginning for each supply timing of the reset



duplication preventing control signal is sinultaneously read. The
‘dupl i cation preventing control signal indicates inhibition or -

acknow edgnent of duplication of the video 14 signal or limtation of
duplication generation and is inserted to the video data for the purpose of
addition. The disk 100 is | oaded to the 1hformati on output apparatus 10 and
the signal recorded nay be read depending on the read request. As shown in
Fig. 2, the RDiymaprRE emdpraphires (tha PMcods staeam P8 synghyenguglyith a
readout section 11, a decoding section 12, a D/A converter 13, a '

super i Mposi NGys@etiIe dYocie Shgfd TN ARy PHONET DN eodel ghaleam PS
extracting section 15, an SS (SS is abbreviation of spectrum spread) signal

produci ng secfd 1 8aDLA ERAVERHAN qatedNd a timng signal producing
section 18. $%%Q$ua oh?dsection 11 ex?ragts a digital reproduced video

signal element S2 from the,sianal S ARIAL IS e of the BN code stream

producing section 162. The PN-code stream producing section
162 of this example is composed of 15 flip-flops REG1 to REG15
forming shift registers of 15 stages and EXOR gates EX-ORL1
to EX-ORS for éalculating adequate tap outputs of the shift
registers. The PN code stream producing section 162 shown
in Fig. 8 generates, as explained above, the M series PN code
stream PS on the basis of the reset signal RE, clock signal
CLK and enable signal EN.

The EXOR gate 163 executes éhe spec.trum spreading for
the duplication preventing control signal stream FS using

the PN code stream PS from the PN code étream producing section
162. From this EXOR gate 163, the spectrum spread signal
S5 can be ol_)t_ained as the spectrum spread dui.)lication
preventing control signal. .

In the case of this example, the clock signal CLK and
reset signal RE are supplied from the timing signal producing
section 18. This timing signal producing section 18
produces the timing signal synchronized with the timing of

the video synchronous signal detected from the analog video

signal S3 from the D/A converter 13 and can also be formed,



reproducing the information recorded in a disk 100 and then supplies this
‘digital reproduced video signal elenent S2 to the encoding sectiton 12 and
duplication preventing control signal extracting section 15. The decodi ng
section 12 executes the decoding process to the digital reproduced video
signal elenent S2 and then supplies thel&ignal to the DA converter 13 to
obtain the anal og video signal S3 including the vertical synchronous signa
and hori zont dors gxempdo@s sihpva! inmﬁ¥9{c§L gfi shanueberengeotimgngl S3 is
al so supplied to the superinposing 15 section 14 and the tim ng signal
produci ng seg@dtertlitig Séetdonllisdat Phh cineueirit 1683 aehsyochsogons Etingt i ng
section 15 extracts the duplication preventing control signal S4 fromthe

i nformation dal@a-at lRaarft iidie Jeiishicrgh vi deo signal el ement S2 extracted
by the readout “section 11 and then supplies this signal S4 to the SS signal

produci ng secti on 4fi, TheeSS3k0P 2k AEOAUELAY; AECELERIA PEPWABRALEN code

from the analog video signal.S3, the vertical synchronous
signalVD(refertoFig.6A),inthisexample,asthereference
timing signal and then supplies this signal VD to the PLL
circuit 182 and synchronous timing signal producing section
183.

The PLL_circuit 182 produces the clock signal CLK
synchronized with the timing of the vertical synchronous
signal VD. 1In the case of this example, this clock signal
CLK is the pixel clock synchronized with the pixél sample
of the digital video signal S2 and this signal is supplied,
as shown in Fig. 5, to the video timing signal produciné
section 183 and also to the dupliéation.preventing control
signal extracting section 15 and SS signal prodt;.cing section
16.

The synchronous timing signal producing section 183
produces, based on the signal synchronized with the timing -
of the vertical synchronous signal VD and the clock signal
CLK, a spread synchronous timing signal TM (refer to Fig.
6B) and supplies this spread synchronous timing signal TM

to the PN code stream producing section 162 of the SS signal



stream and spectrum spreads the duplication preventing control signal $4
‘using this PN code stream Fig. 3 shows a structure exanple of the SS
signal producing section 16 of this enbodinment. As shown in Fig. 3, the SS
signal producing section 16 is provided,wth a duplication preventing
control signal stream producing secti on1¥61, a PN code stream produci ng
section 162 and an exclusive OR (EXOR) gate 163. To the duplication
preventing ceprbdakisiggsedtondénaptbduresgt sdariachREG1, The owhranmes CLK,
a duplication preventing control signal S4 fromthe duplication preventing

control signgimgxg’ 8e§haY PEsdu@ing ettt on 183 adssi gopblidsatice wtipds ed.
In this case, the timng signal Tl indicates the timng of partitioning of

each one bi t al;00g AUBLLEAH, MLRIRY U £oY EAL Médiary sdduraper. in

this first e Iment, t ock signal” CLK is the clock signal
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signal producing section 16 as explained above is supplied
to the D/A converter 17 and is then supplied, as the analog
SS signal S6, to the superimposing section 14. In the case
of this example, this D/A converter 17 changes the analog
SS signal S6 to the predetermined positive very low level
when the spectrum spread signal S5 is “0” or to the
predetermined negative very low level when the signal S5 is
“1~.

The superimposing section 14 receives the analog video
signalls3 from the D/A converter 13 and the analog SS signal
SGIfrom the D/A.Eonverter 17 to form the analog video signal
S7 to which the analog SS signal S6 is superimposed as the
output. The analog video signal S7 to which tﬁis analog SS
signal S6 is superimposed is supplied to a monitor receiver
for displaying an image and a recording apparatus for
recording the video signal to a recording medium.

Figs. 7A to 7D show the relationship between the
spectrum spread signal and video signal using spectra. The
spectrum spread additional information signal includes a

small amount of information and has a low bit rate. This



produci ng section 161 produces the duplication preventing control signal
'stream FS by outputting the duplication preventing control signal- $S4 as
many as the nunber of the predeterm ned clocks in every bit and then
supplies this signal streamto the EXOR gate 163. 1In the case of this
exanple, a low bit duplication preventiang control signal stream FS of one
or two bits instructing inhibition or acknow edgnent of duplication is

produced, forgieyamplEs 4 oiatseh Boed i ¥1gesl oae sRowhCcah Pégl oUA.Towhea PN
code stream produci ng section 162, the clock signal CLK, enable signal EN

and initiali éﬁfii:sg%iﬁrﬁlalis( Esﬁﬁgécéé&“t%)ttfée AP lSpeadlNe Le8RRAGS! gNal

EN sets the e “stream produci ng section”162 to the operating

dition. Thi ' | _i . Of '
pparat us | s AFREEERE S RERS Y fe LR phefel S TE L o 0 e FPE 8BF B0 E g
ti 162. Mb th t si I d t he PN .St
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stream produci ng section 162 is set to the operation ready condition
dependi ng on neverseIPEORCEHEON e tike expapaioBt rahiPrpPEdbtbrngasdeti on 162
produces the PN code stream fromthe beginning for each supply timng of

t he Teset This spectrum spread signal is superimposed to the

video sighal in the superimposing section 14. In this case,
as shown in Fig. 7C, the spectrum spread signal is
superimposed in the leével lower than the dynamic range of
the information signal such as video signal. Since the
spectrum spread signal is superimposed as explained above,
the information signal such as the video signal is not almost
deteriorated. Accordingly, when the video signal to which
the spectrum spread sig:nal is éuperimposed is supplied to
the monitor receiver and image is reproduced, the image is
not almost influenced by the spectrum spread signal and good
image can be reproduced. .

However, as will be explained, when the inverse
spectrum spread is conducted to detect the superimposed
spectrum spread signal, the spectruﬁn spread signal is
recovered again as the narrow band signal as shown in Fig..
7D. Since the sufficient band spreading coefficient is

given, the power of the additional information signal after

the inverse spread exceeds the information signal, assuring



17 signal RE and. produces the PN code stream PS synchronously wth the

‘cl ock signal CLK. The produced PN code stream PS is supplied to the EXOR
gate. Fig. 4 shows a structure exanple of the PN code stream producing
section 162. The PN code stream produci ng section 162 of this exanple is
conposed of 15 flip-flops REGL to REGL53form ng shift registers of 15
stages and EXOR gates EX-OR1 to EX-OR5 for cal cul ati ng adequate tap outputs
of the shift gweffsdiest dbkeblionde stream produci ng section 162 shown in
Fig. 8 generates, as explained above, the Mseries PN code stream PS on the

basis of the reset g ¢hals BEseS! ofkcéi ialaddilt ivith B iaifoangitdeon sEdnalhe
EXOR gate 163 executes the spectrum spreading for the duplication

50 e U RS, FTERE Sorpthp T R S e

code stream pr ronlt gate 163, the spectrum

spread si gnal_ S0 oy Do oA S &P 1RPSSH Vi 3% QuRL' £2LRlncy
as the information signal éuch as video signal, the
additional information signal cannot be deleted or corrected
easily by use of a filter or simple replacement of the
information.

Therefore, the additional information signal such as
duplication preventing control signal as explained above can
surely be transmitted in accompaniment with the video signal
bysuperimposingthenecessaryadditionalinformationsignal
to the video signal for the recording purpose. Moreover,
when the additional information signal-spectrum spread in
the signal power in comparison with the information signal
such as the vidgo signal is superimposed-td the information
signal as explained in the embodiment explaiﬁed above,
deterioration of the infdrmation signal can be minimized.

| Thefefore, when the duplication preventing control
signal, for example, is superimposed to the information
signal such as video signal as the additional information
signal, since alteration and removal of the duplication
preventing signal is difficult as explained above,

duplication preventing control to surely prevent unfair



In the case of this exanple, the clock signal CLK and reset signal RE are
supplied fromthe tining signal producing section 18. This timmng signal
produci ng section 18 produces the timng signal synchronized with the
timng of the video synchronous signal detected fromthe anal og video
signal S3 fromthe D/ A converter 13 and.,can al so be forned, 18 for
exanple as shown in Fig. 5, of the referénce timng detecting section 181,

PLL circuit &8plaedtiynclkannbes enalilegl.si gnal generating section 183. The
reference timng detecting section 181 extracts, fromthe anal og vi deo

signal S3, the verjheabvay)Cih ¥HYIStTudRIreVBxplafited abbi8, $itgeithd his
exanple, as the reference timng signal and then supplies this si gnal VD to

(e Pt cl 7 clbbelEBneofsauacle o S| O oY Al g d g
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as the reference signal, the PN code for inverse spectrum
spread which is required to detect the spectrum spread signal
from the video signal can be easily produced on the basis
of the signal synchronized with the vertical synchronous
signal detected from the-video signal. Namely, the
synchronous control of the PN code for inverse spread using,
for example, the sliding correlator is no longer required.
As explained above, the ?N code stream for inverse spread
can easily be produced, the inverse spectrum spread can be

. done quickly and the additional information signal such as

the duplication preventing control signal which is-spectrum
spread and superimposed to the video signal can be detected
quickly. -

Next, a preferred ert;bodiment of the spectrum spread
signal detecting apparatus of the present invention will be
explained, in which the analog video signal S7 to which the
spectrum spread signal from the DVD reproducing apparatus
is superimposed is received and this signal is applied to
the DVD apparatus for recording the information.

Fig. 1 shows an example of structure of the DVD



CLK is the pixel clock synchronized with the pixel sanple of the digital
video signal S2 and this signal is supplied, as shown in Fig. 5~to the
video timng signal producing section 183 and also to the duplication
preventing control signal extracting section 15 and SS signal producing
section 16. The synchronous tim ng signgh produci ng section 183 produces,
based on the signal synchronized with the timng of the vertical
synchronous gipgaaate T tHis drisddiniemnsl afd Krevifedadisynahr APDUS ti m ng
signal TM (refer to Fig. 6B) and supplies this spread synchronous timng

signal TMto AGPNG00R Stif AR isubsiRal i, Wanditd edSich !

19 producing section 16 as the reset 'signal RE ‘The synchronous timng

P anal D o 0y 6RO AP AR SUP LR o a0 P BT RSRESERY,
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acknowledgment/ inhibition of:- the duplication. Moreover,
a recording medium 27 is a DVD, in this example, Eo which
the video signal is written.

The analog video'sigpal S7 from the DVD reproducing
apparatus is converted to the digital-signal by the A/D
converting circuit 21 and is then supplied to the encoding
section 22 as the digital video signal S21. The encoding
section 22 receiveé the digital video signal S21 to execute
the encoéing process such as removal of video synchronous
signal and daté,compression of the digital video signal in
view of forﬁing éhe digital video signal S22 for recording.
This digital video signal S22 is then supplied to the write
section 23. -

The write section23 is confrolled, aswill be explained
later, by the write control section 26 to write the digital
video signal from the encoding section 22 to the recording
medium 27 when duplication:is acknowledged or not to write
the digital video signal to the recording medium 27 when
duplication is inhibited.

The spectrum spread signal is detected as explained



SS signal S6,

as the output. The anal og video signal S7 to which this analog SS si gnal
I's superi nposeghify SsHpha Bdptedacingi sectieneper Thisdtipliayi sggaali mage

to the superinposing section 14. In the case of this exanple,
this DA converter 17 changes the anal og SS signal S6 to the preéedetermn ned
positive very |low | evel when the spectrumspread signal S5 is "0" or to the
predet ermi ned negative very lLow | evel when the signal S5 is "1". The
superi nposi ng section 14 receives the gg )pl og video signal S3 fromthe DA
converter 13

the anal og vilstelowi grittie Shput winalod heldeal 90158l s$gnds seppiiedpoi aposed

and the anal og SS signal

and a recording apparatus far recording the video signal to a recording
medi um Fi gs.

si gnal

and vi
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eo sig usi ng spectra. e spectrum spread additi onal

fromthe DJA converter 17 to form

S6
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rate.
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vertical synchronous signal VP from the input analog video
signal S7 and to prodﬁce the clock signal CLK and PN code
generation synchronous timing signal TM on the basis of the
vertical synchronous signal VD. These clock signal CLK and
synchronous timing signal T are sent to the SS signal
detecting section 25.

The SS signal detecting section 25 is composed of an
inverse spreading section 251 and a PN code generating
section 252. The PN codce generating section 252 has a
structure similar to the PN code g_enerat_ing section 162 shown
in Fig. 3 to form the SS siénal éroducing section- 16 shown
in Fig. 2. This PN code generating section 162 receives the
clock signal CLK and synchronous timing signai T from the
timing signal producing section 24 to génerate the PN code
stream PS and then.supplies this PN code stream PS to the
inverse spreading section 251. When jitter element of the
video synchronous signal is neglected, £he PN code stream
PS from the PN code generating section 252 becomes the PN
code synchronized with the PN code stream from the PN code

generating section 162 of the DVD reproducing apparatus



signal is a narrow band signal as shown in Fig. 7A. Wen this signal is
‘subjected to the spectrumspread, it changes to the broad band signal as
shown in Fig. 7B. In this case, the |evel of spectrum spread signal becones
small in the reverse proportion to the expansion ratio of the band. This
spectrum spread signal is superinposed 39 the video signal in the
superinposing section 14. In this case, as shown in Fig. 7C, the spectrum
spread si gnalexipdesinpest iatpwsed in the [ evel |ower than the dynanmic range of
the information signal such as video signal. Since the spectrum spread

signal is superinpasrdiageespl shresbiiphpygectitn 251 detdnthegpectman as
the video signal is not alnpbst deteriorated. Accordingly, when the video

signal to misﬁﬁrﬁ%q wgéﬂtﬁiﬂiﬁg;ggékrbia%'%ﬁr bERREeH tHeSPRAEGGE 1O

the nonitor r e is reproduced, the inmage is not al npst

I nfl uenced by the spectrum spread,si I od | . r ced.

However, as \ﬁitlrle"“ﬂ)tlaB XBF%THS%C} %&%‘e?ﬁg ?‘ﬁ@gr% %%péec g‘fr%%g:%rl g)gldﬁlgg 2

conducted to detect the superinposed spectrum spread signal, the spectrum

cread o gnalt Ps AieHtelel e BLGBAL B2NaFP OTRELRCRS RECLEIT RIS H o

7D. Since the sufficient band spreading coefficient is,
signal from the A/D converter 21 is supern_nposed.

D;

Fig. 8 is a flow qhart_showing the flow of spectrum
spread signal detecting process in the inverse spreading
section 251. 1In this example, since the spectrum spread
signal is synchronized with the vertical synchronous signal,
this detecting process is carried out for every vertical
section (field).

First, initialization is conductedtin the step 100.
Next, in the step 101, the pixel value of the digital video
signal S21 from the A/D converter 21 is obtainéd as-the input
sample value Di. Next, in the step 102, the code value PSi
of the PN code stream PS corresponding to the rélevant pixel
is obtained. Next, in the step 103, it is determined the
PN code value PSi is “0” or “1”.

wWhen the PN code.value PsSi is “07, t_he input sample
value Di is added to the preceding added/subtracted value
i in the step 104. Moreover, when the PN code value Si is

“1#, the input sample value Di is subtracted from the

~ preceding added/subtracted value Zi in the step 105.



gi ven, the power of the additional information signal after the inverse
spread exceeds the information signal, assuring 21 sufficients detection.
In this case, since the additional information signal superinposed to the

i nformati on signal such as the video si | is superinposed in the sane
time and sane frequency as the informati signal such as video signal, the
additional information signal cannot be deleted or corrected easily by use
of a filter or sinpine theplsteandfi6 off aliewini bt istep T04r eroséept hES5,

addi tional information signal such as duplication preventing control signal

as expl ai ned abgwegeteridnRlywhethedsAbld&ded NsabeLaBBBETRAI UM 51 hHS
vi deo signal. by superinposing the necessary additional information signal

to the video Sicied Yrddit dSEHSH MhrNHAE vaVOLCEN B n¥ten WhRn the

addi tional information signal spectrumspread in the signal power iIn

compart Son Wt Sadd i SR Rl BHE 34 Vil Rt hdhthd Sarue
th, process skips to the step 107 toset I =i +1. Thereafter,
returning to the step 101, correlat.ion with the PN code value
PSi regarding the next input sample value Di is calculated
as explained above and the result thereof is added to the
added/subtracted value 2i.

When the added/subtracted value Si is determined, in
the step 106, to have exceeded the threshold value th, the
process goes to the step 109 under the supposition that the
spectrum spread signal is detected for the purpoée of dat;
determination. Namely, the spectrum spread additional
information bit is determined whether it is “0” or *1* and
it is then output. This determined output is supplied to
the write control section 26.

This spectrum spread signal detecting method will be
explained'with reference to Figs. 9A to 9G and Fig. 10.

When the PN code stream from the PN code generating
section 162 in the superimposing operation is “*0110...7, if
the additional information bit is “0“ as shown in the left
side of Fig. 9A, the spectrum spread signal S5 becomes equal

to *0110..." as shown in the left side of Fig. 9B. Moreover,



signal as explained in the enbodi nent expl ai ned above, deterioration of the
‘information signal can be mnimzed. Therefore, when the duplication
preventing control signal, for exanple, is superinposed to the information
signal such as video signal as the additional information signal, since
alteration and renoval of the duplicati @y preventing signal is difficult as
expl ai ned above, duplication preventing control to surely prevent unfair

22 duplicati athemrtte saidit ssha Mirdoveng tion thid sitsr fdt"ues skpwwai Aadthiove,
since the spectrumspread is executed using the PN code stream of the

vertical per 'Pftrm': thiddeorerigcadbasynnbr epessrangepledd signads Sshd s
reference si gna the PN code for 1 nverse spectrum spread which is required

to detect the egféém?&g{@&gé%arqﬁl.f.mmééﬁ%hw Qrsk8RAkiGRt Beaeask! v

produced on th asis o0 synchroni zed with the verti cal
synchr onous S|gnal etected fromthe video signal. Nanely, the synchronous
control of t PN tOde for inverse spread using,

As explained above, the analog conversion signal S6
of the spectrum spread si<'_:;na1 S5 is superimposed to the analog
video signal (luminance signal) in such.a manner that the
positive level is superimposed when the spectrum spread
signal value is “0" or negative level is superimposed when
the value is *1“. Accordingly, element of the spectrum
spread signal superimposed is indicated in Fig. 9F, when the
low level for the superimpoeing is defined, for example, as
1 in terms of the digital value level (decimal number) for
simplification. 'The low level to be superimposed is not
limited to 1 and may be about 2 to 10 in terms of the decimal
number .

Meanwhile, the PN code stream PS from éhe PN code
generating section 252 of the SS signal detecting section
25 is shown in Fig. 9C. In this case, since the video element
in the digital signal S21 from the A/D converter 21 does not
have any correlation with the PN code stream PS or has a small
correlation, the correlation of the video element included
in the added/subtracted value X i changes to be converged to

zero as indicated by a curve Vi in Fig. 10.



for exanple, the sliding correlator is no longer required. As explained
‘above, the PN code streamfor inverse spread can easily be produced, the

i nverse spectrum spread can be done quickly and the additional information
signal such as the duplication preventing control signal which is spectrum
spread and superinposed to the video si@Bal can be detected quickly. Next,
a preferred enbodi nent of the spectrum spread signal detecting apparatus of

the present invent ety fivr esimled when whehdigitabatajuei levedi gnal
S7 to which the spectrum spread signal fromthe DVD reproduci ng apparat us

S Super | MDOSEELd fid PRINMRL Pk ehies y2paAk1hetRPlbotha® dbcikyitapear at us

for recording e Information. Fig. 1 shows an exanple of structure of the
21, an encodli Fébot b 88 SONPN(BUBLERFEROELES: P ngTePBRAS BRRHAEI ng
section 24, an SS si_gnal dete%FiQ sgggg%gszgmafgd gg%ﬁkﬁglggp 50[ §§?tion
26 for contrdfidegyelement gradually ' g
by the arithmetic operatibn in the steps 102 to 105.
Meanwhile, in regard to the spectrum spread signal
element included in the digital signal S21 (Fig. 9F), the
added/subtracted value 2 i gradually becomes large in the
positive direction, as shown in Fig. 9G, when the additional
information bit is “0%, while it gradually becomes large in
the negative direction when the additional information bit
is *1~.
Therefore, when the additional information bit is “0*,
for example, the added/subtracted value 2 i increases like :
a curve Pi of Fig. 10. Accordingly, the combining vdlue with
the added/subtracted value of the video element changes as
indicated by £hé curve Mix of Fig. 10. Theréfore, the
predetermined positive threshold value th is previously set
and when the added/subtracted value Ti has exceeded the
threshold value th, the spectrum spread additional
information bit *0” is detected. Detection of the
additional information bit “0” is equal to detection of the
PN code stream itself as the spectrum spread signal.

As explained above, the predetermined negative



acknow edgnent/ inhibition of the duplication. Mreover, a recording nmedi um
'27 is a DVD, in this exanple, to which the video signal is witten. The
anal og video signal S7 fromthe DVD reproduci ng apparatus is converted to
the digital signal by the A/D converting circuit 21 and is then supplied to
t he encodi ng section 22.as the digital ggdeo signal S21. The encodi ng
section 22 receives the digital video signhal S21 to execute the encoding

process such garegnBYal valu¥i €e0is &G Sihgialchandddetid sebpeessicon of
the digital video signal in view of formng the digital video signal S22

for recording. Thisgdigital jvideo,signal ' en ' ite
section 23. ‘?’H@leaﬁé‘l %é%??%%l% F@%%gﬁp}gffaéjdl?e tg’rsil 'wtﬁ#%eé%fskgga]\%{ er,
by the wite cQntrol sectiaqn 26 .t0 i.te the . digital vi [ | f th
e%codi ng sect?galﬁioflﬁ tﬁ@gpggﬁﬁpﬂg\,\% di &21 %‘FI %?&a?c&%iegaﬂ ggai s Pemene
acknow edged or not to wite_ the digital video signal to the recqordin

nmedi um 27 when dupl AegereRnglyy nth?—P@dfl‘PWeCElﬁé’@t CEmFdgredd & Sréllni

detected as expl ai ned
above, the comparison process‘'of the added/subtracted value

3 i and threshold value th is identical to comparison between
the positive threshold value and negative threshold value
explained above. The data determination in the step 108
determines whether the additional information bit is “0” or
*1~ depending on the determination which threshold value the
value has exceeded.

Depending oﬁ the data content of the duplication
preventing control signal detected as explained above, the
write control section 26 controls the write section 23.
Namely, if content instructed by the detected duplication
preventing control signal means the inhibition of’
duplication, the write control section 26 contzzols the write
section 23 so that the digital video signal is not written
to the recording medium 27.

Even in the case when the additional information of
a plurality of bits is superimposed to one vertical section,
the additional information bits can be detected. Moreover,
it is also possible that the inverse spread of additional

information of a plurali.ty of bits can be conducted by



24 bel ow. The input analog video signal S7 is supplied to a tim ng signal
‘produci ng section 24. This timng signal producing section 24 has the sane
structure as the timng signal producing section 18 shown in Fig. 5to
extract the vertical synchronous signal VD fromthe input anal og video
signal S7 and to produce the clock signgly CLK and PN code generation
synchronous timng signal TM on the basis of the vertical synchronous

signal VD. Thaseikisgkelsé pradcddK mnadisy mllvwrdiixt iof Fdgsi gnak Eheapr sent
to the SS signal detecting section 25. The SS signal detecting section 25

i s conposed oéq%g % ééxgedé\?ééﬁ‘ﬁﬁélgpféﬁéég”aﬁéétzzﬁ%ﬂ AulthNi 5294 ngepleat i ng

section 252. code generating section 2 as a structure simlar to

br oduci ng. sediq G LT INLGrcen B om U erdei e STl X LT

recei ves the clock signal CLK and synchronous timng signal TMfromthe
tining signal®P RRRY®EESEctton 24 to generate the PN code stream PS and

then supplies this PN code stream PS to the inverse spreading section 251.
Wien jitter el ementImfabove explanation, the addition and subtraction of

the digital values are carried out for addition and
subtraction for detecting the spectrum spread signal, but
such addition and subtr;.ction can also be conducted by
providing a charging/discharging capacitor for the analog
signal S7 before the A/D conversion and then charting and
discharging this capacitor depending on the value of chip
of_ the PN code stream.

| In above example, the superimposing level is set to
positive or negative in accordance with the chip value 07,
1~ o.f the spread code, but it is also possible to superimpose
the additional signal in such a manner that one is zero level
and the other is positive:or negative level. :.[n this case,
the present invention can naturally be applied.

In above explanation, one chip of the spread code is
assigned for evéry pixel sample of the video signal and the
spectrum spread signal is superimposed to the video signal.
However, it is also possible to assign one chip of the spread

code in unit of a plurality of pixel samples in place of every

pixel sample.



. video synchronous signal is neglected, the PN code stream PS fromthe PN
‘code generating section 252 becones the PN code synchroni zed w tth the PN
code streamfromthe PN code generating section 162 of the DVD reproducing
appar at us expl ai ned above. The inverse spreadi ng section 251 detects the
spectrum spread signal by obtaining corrgl ation between the PN code stream
PS produced in the PN code generating section 252 and t he digital video
signal S21 to whi clast hepdueal ity e ezt kisgmplds,om pheral btyonfapixel 21 is
superinposed. Fig. 8 is a flow chart showi ng the flow of spectrum spread

signal det ?Cfsiaﬂ@ﬂé@%%s%h'kanohaedméﬁssenamr.eagiag $eCthemebilzontal hbs
exanpl e, since the spectrumspread signal is synchronized with the vertical

synchronous %,J:eqjiﬂhallte ?%?eQE?.Sﬁtrddingr 5ri§}8§ﬁ£'55.§9y8#c?ﬁﬁéleé’ﬁﬁﬂles

vertical section rst, Jinrtralrzation 1s con ed in the step

100 Noxt. ibe BEecheR dbent [5rbl 1Slatgh u5, Shel o tiohtal o eiape! 2!
direct;.ion may be used.

| When one chip of the spread code is assigned in unit

of aplurality of pixel samples and the specti:um spread signal
is superimposed to the video signal, an average value of such
a plurality of pixel sampies is used for addition and
subtraction of every chip of the spread code'when the
spectrum spread signal ._is detected. Namely, total sum of
the relevant pixel samples ié added or subtracted depending
on the chip value of ::the' spr_ead code. When such total sum
is used, faithful correlation between the video information
of a plurality of pixel. sample regions and spread-code can -
be obtained.

Moreover; when one chip of.the spread codé is assigned
inunit of aplurality of pixel samples and the spectrum spread
signal is superimposed to the video signal, the typical value
among a plurality of samples can be used for addition and
subtraction in every chip of the spread code when the spectrum
spread signal is detected.

For example, as shown in Fig. 11, when the spectrum

spread signal is superimposed to each chip of the PN code



sanple value Di. Next, in the step 102, the code value PSi of the PN code
'stream PS corresponding to the relevant pixel is obtained. Next; in the
step 103, it is determ ned the PN code value PSi is "0" or "1". Wen the PN
code value PSi is "0", the input sanple value DI is added to the preceding
added/ subtracted value [err]i in the st¥p 104. Moreover, when the PN code
value Si is "1", the input sanple value D is subtracted fromthe precedlng
added/ subt r acficerl exsdme Hlock i Bl rcemeisting 108, the nenbertog Bi¥plsos, =
following the step 104 or step 105, it is determ ned whether the

added/ subt r act g6, @ drdfddrt d1agieeeadded apde deice huimbed bifir pikkelld makue th
or not. Wen the added/subtracted value [err]i has exceeded the threshold

value th, pr %‘ﬁ? Bl 9%5%9chﬂed§i*§9t§:8n7f69 S imagd of bnelbehfalt She

returning to the step correlation wth the PN code value PSi regarding
{10 e DU RS R EeReol SR 08 edE LIS T phEVLB0K B0
is defined as the typical pixel.of each block BL and the pixel
value of this position is added or subtracted depending on
the chip value of the spread code. 1In Fig. 11, Px indicates
one pixel.

In the case of the video signal, the pixel information
in the limited region generally has intensive correlation.
Thereforé, even if all of a plurality of pixel samples are
not used, correlation between the video element of spread
code in the relevant pixel sample regions can be detected.
When such a typical value is used, number of times of the
addition or subtrac.tion can be set lower than the number of
pixels and thereby the detecting speed can be improvéd.

When many pixels are included in the bJ:ock BL
corresponding to one ship of the spread code, it is
recommended that a plurality of pixel positions are selected
as the typical values and addition or subtraction is
conducted at the time of detecting the spectrum spread signal
using the total sum of a plurality of pixel values at the
relevant pixel positions. For example, when one block BL

includes 64 (8 x 8) pixels as shown in Fig. 12, addition or



When the added/subtracted value [err]i is determned, in the step 106, to
-have exceeded the threshold value th, the process goes to the st€p 109
under the supposition that the spectrum spread signal is detected for the
pur pose of data determ nation. Nanely, the spectrum spread additiona
information bit is determ ned whether i33is "0" or "1" and it is then
output. This determned output is supplied to the wite control section
26. Thi s spegubtiasriead isi gonfudeedonsimg nehdidebteill Isubeofxphai i el h
reference to Figs. 9A to 9G and Fig. 10. Wien the PN code stream fromthe

PN code genepatidg SRSt ptid dibr HedRaAlddRasitie epastedd gosbtidddo. . . ",
If the additional information bit is "0" as shown in the left side of Fig.

Che | opCHUGR" o RSN et 8 VP ABIAR S8 Bkorasgon O
o o SRRl el aThiReY cBhBreStiah HIBRISIAINAR,
data is generally divided to-the blocks BL in unit of a
plurality of pixels as explained above to execute the
'compressiqn process. However, when the DCT conversion
(discrete cosine conversion) is used as the data compression,
addition or subtraction for detection of tl'le'spectrum spr'ead
signal explained above can be performed using the DCT
coefficient.

Namely, for example, in the case of the compression
by MPEG system, the video data of one frame is divide:a in
unit of block BL consisting, for example, of 8 x 8 = 64 pixels
as shown in Fig. 13 and the DCT conversion is executed J:.n
unit of the block to convert the digital video data of time
region in to the data of frequency region to'prc.)duce the DCT
Fcoefficient as shown in the figure in order to generéte the
variable length code from this DCT coefficient.

To the video data to be compressed, one chip of the
spread code is assigned in unit of the block BL énd the
spectrum spread signal is superimposed. In this case, one
chip is kept at the constant level at the time of superimpos ing.

In this case, since the spectrum spread signal becomes a DC



Fig. 9B. As expl ai ned above, the anal og conversion signal S6 of the
'spectrum spread signal "S5 is supéri nposed to the anal og video signa

(lum nance signal) in such a manner that the positive |level is superinposed
when the spectrum spread signal value is "0" or negative level is

superi nposed when the value is "1". Accggdingly, elenent of the spectrum
spread signal superinposed is indicated in Fig. 9F, when the low | evel for

the superinmpagemgnitsifdethaasiodloBIexatRl epeasrim spreadssna heliénpnal
val ue | evel (decimal nunber) for sinplification. The low |level to be

super | nposed 1§53 Al oMl §89:he @l FRYCDENBNAMICR 19 i Idbd TG @ t he

deci mal nunber. the PN code stream PS fromthe PN code

generating section f t ' e E NQ. tion 25 is shown in
Fig. 9C In 9%i 59‘ ai%,z eg‘le#éagﬁt %’e% a%?cefeééﬁf{%ﬁg' digital signal S21
fromthe A/D conve'rrter él does nmgave any correl ation Wth%#e PN de
stream PS or has aTBREPEOLSyr iy - CATE SRS SHESR? RS9 ™ enent

i ncluded in the added/subtracted value [err]i_changes to_ pe converged to
zero as indi cancbepjebectede iR the stgger9f the DCT coefficient before

the compressed video signal data is perfectly decoded, using
this DC coefficient. Namely, the DC coefficient is
extracted from the compressed data and this value is added
or subtracted depending on the chip value of the spread code.
Thereby, the. spectrum spread signal can be detected in the
same manner as that explained above. In this case, thé
spectrum spread signal can be detected regarding the DCT
coefficient of the serial data of the so-called bit stream.

When ;:he spectrum spread signai is superimposed by
keeping one chip of the spread code to the constant level
in unit of the block BL, it is liable that thel superimposing
level of the spectrum spread signal of each bEI.ock becomes
visible at the reproduced video image.

Considering this point, for example, the superimposing
level is changed chip by chip of the spread code so that the
video pattern as shown in Fig. 14A can be obtained.. The
pattern of Fig. 14A is included only in the AC coefficient
AC4 aﬁ the position of (2,2) of the DCT coefficient when the

block BL is converted by the DCT conversion method as shown



28 Nanely, for exanple, when the digital value |evel (decinmal nunber) of
‘the video elenent is that as indicated in Fig. 9D, the added/ subtracted
value [err]i of the relevant video el ement gradually becones small, as
shown in Fig. 9E, by the arithnmetic operation in the steps 102 to 105.
Meanwhile, in regard to the spectrum spgsad signal elenment included in the
digital signal S21 (Fig. 9F), the added/subtracted value [err]i gradually
becones | argén Fighe 1dssitive direction, as shown in Fig. 9G when the
additional information bit is "0", while it gradually becones large in the

negative directionpyaed rohe,addi ithaRalealsel, kiR ispjedtirdun sprekd shvizr ore,

when the additional information bit is "0", -for exanple, the
Accor di ngl y. cPfePodbtaonsd iR MR Rt AL B L A PR et ot
'he. pr odot or PReACRASP e ELC T FREIA GRS SPbocOMPrESs R, Y ieP, s iete L B hen
t he added/ subtracted value [err]i has exceeded the _, . )
is decoded perfectly. Namely, the coefficient AC4 is
extracted from the compressed data and this value is added
or subtracted depending on the chip value of the spread code.
Thereby, the spectrum spread signal can be detected in the
Same manner as that explained above.

As the video pattern which does no make obvious the
superimposing level change in each block on the reproduced
video image, the patterns shown in Fig. 15A and Fig. 15B may
be used. In this case, since the spectrum spread signal
element is included in a pluraiity of DCT coefficieﬁts, these
DCT coefficients are used to execute thé additiorn or
subtraction for detection of the above-mentioned spectrum
spread signal. As the method of using a plur-ality of DCT
coefficients, the method of using the typical points or the '
method using the average value may be used as desired.

In above explanation, the additional information
signal spectrum spread and superimposed is a duplication
preventing control signal, but such additional information

signal is not limited to the duplication preventing control

signal but can also be applied, for example, to the



threshold value th, the spectrum spread additional information bit "0" is
detected. Detection of the additional information bit "0" is equal to
detection of the PN code streamitself as the spectrum spread signal. As
expl ai ned above, the predeterm ned negative 29 threshold value th is
preset and when the added/ subtracted val3®e [err]i exceeds the threshold
value th, the spectrumspread additional information bit "1" is detected.
Accordingly, infbbRathew edpdtddig fthe dS8gexal arinksh abaval ,t fer exERY1USOoN
process of the added/subtracted value [err]i and threshold value th is
i dentical to [ o Lty | ve
E6HK 'Sd gsh\@ewféf}mae oh'td %Mﬁﬁfkgﬁﬁﬁfgﬁgfﬁ&e%

t hreshol d val ue expl al ned above. The data deter

determ nes wh th Ltignal ,information _bit is_"0" or ,"1" endi ng
on the deternf%gﬁ#oﬁnﬁﬁggghﬁﬁgésh%’dggﬁrggpyh519§Fuénﬁ8§“?f6éﬁheggﬁf
Dependi ng on the data content of the duplicatiqn preventing caontrol signal
detected as eRPREPHEd thsyappgppatus number to identify the relevant

recording apparatus can also ‘be used. When this apparaﬁus

number is superimposed to the digital video signal Vi and
is recorded, the history of duplication can easily be traced.

Moréover, in above explanation, the speétrum spread
signal is superimposed to the analog video signal, but it
is of course possible to superimpose the spectrum spread
signal to the digital video signal and in this case, the
present invention can naturally be applied.

In addition, as the synchronous signal of the spectrum
spread signal synéhronized with the wvideo si-gnal, the
horizontal synchronous signal may be used in_plade of the
vertical synchronous signal. Moreover, the synchronous
period of the spectrum spread signal is not limited to one
vertical period or one horizontal period but applied to a
plurality of vertical synchronous periods and a plurality
of horizontal synchronous periodé.

Furthermore, the main informatibn signal to which the
spectrum spread signal will be superimposed is not limited
to the video signal but any signal which is accompanied by

the synchronous signal canbe used. For example, the digital



wite control section 26 controls the wite section 23. Nanely, if content
‘instructed by the detected duplication preventing control signal neans the
i nhi bition of duplication, the wite control section 26 controls the wite
section 23 so that the digital video signal is not witten to the recording
medi um 27. Even in the case when the adg4tional infornmation of a plurality
of bits is superinposed to one vertical section, the additional information

bits can be daieehedndiRicENEthd tsyrcitcamymossinlgy tdignalhddvimey sthepr ead
of additional information of a plurality of bits can be conducted by 30

defining the progess Btéﬁg%% Eha%é@éﬁsmefé@ as the bBgebN 680ens tiLam

det ecti ng process and n multiplying the detected PN code streamw th the
addi 1 on’ and ARt Do B Gl ARt Car rTed aut for addition
and subtraction fogllodr%to%cet;,ngn aﬁ)o %gctprllérplas J.ro%a,d t?xe nal éentL.J invention
has been applied to the recording and reproducing system,
but the present invention can also be applied to the system
for detecting the spectrum spread signal from the receiving
-inférmation signal in -the -receiving side in which the
spectrum spread signal is superimposed to the main
information signal and it is then transmitted using various
transmission media, such as electromagnetic wave, cable and
infrared beam, etc.

In above explanation, moreover, the additional
information bits are spectrum spread by the PN code, but the
prc';sent invention can be applied to the system where the PN

code of different series is superimposed to the additional
information bit and the spectrum spread sig_na]: is detected
by detecting these PN codes.

The present invention can also be applied for detection
of the relevant PN code in such a case that it is determined
that *1* or “0¢7 is respectively transmitted, for example,
when the PN code is superimposed or not superimposed and the

PN code itself is superimposed to the main information signal

as the spectrum spread signal.



such addition and subtraction can al so be conducted by providing a

char gi ng/ di schargi ng capacitor for the anal og signal S7 before the A/D

conversion and then charting and discharging this capacitor depending on-

the value of chip of the PN code stream In above exanple, the

superinposing level is set to positive qganegative in accordance with the
u

chip value "0", "1" of the spread code, t it is also possible to
superi nmpose the addis eapabkinedratbove), accbrdimannethehatesnet iaveatddmevel
and the other is positive or negative level. In this case, the present

invention cancHatspettyunesppehdedighal aBaper enBbaBat teNtheNgagh p of the
spread code is assigned for every pixel sanple of the video signal and the

ry_prxe of the d !
%0, poss: bl B TRLoh S SRR | RPR dRRoted BATE AR RIS SRR 1

of pixel sampl.es_i,n place of every pixel sanple. 31 As a plurality of
pi xel sanpl ess,télcpff Qi ty of pixel




sanples—cf—rﬁé‘Gﬁé—aTﬁgﬁgional,region'Ln the horizontal or vertical
directl ““ a plurality of pixel sanples of the two:-

di nmensi ﬂ!‘m E“l “ﬁm e horizontal or vertical direction may be used.
When on t he spread code is aSS|gned in unit of a plurality of

pi xel sanples and the spectrum spread S|#g1 I S superinposed to the video
signal, an average value of such a plurality of pixel sanples is used for
addi ti on and subt r agiia@n18f cexemepchisk of the spread code when the
spectrum spread signal is detected. Nanely, total sumof the relevant pixel

sanpl es i s added or1subﬁéeﬁé&dogeggﬁgi:?ﬁpgglhgr Fﬁpaa‘e\é@cgg‘{‘% glhe spread

code. Wien such total sumi$ uSed tion en the video
i nformati on of Luralit, i xel i ons .and read code_can be
obt ai ned. I\/br%‘agégmﬁﬁ éfr@rﬂ‘ i sﬁ%ﬁpr‘:&g iges %%% % unit of
a plurality of pixel sanples and the spectrum. spread 5| gnal I s_super osed
to the video signalprefecipgiafines seeahvng sPpead & ianplbosyaghsiond 2@2110
used for addition and subtraction in every chip of the spread code when the
spect r um spr esilthittheksynehtenectsesighal mchpded insthaoain anEogmationhen
the spectrum-

signal;

producing a spectrum spread additional information
signal by spectrum spreading the additional digital
information signal using said first spectrum spread code;

producing the main information signal with additional
information by superimposing said spectrum spread additional
information signél to said mgin information signal;

producing a second speéErum spread code same as said
first spectrum spread code synchronized with the synchronous
sign?l included in said main iﬁformation signal with
additional information;

obtaining an accumulated value by addiﬁg or
subtracting, depending on the value of each chip, said output
information signal with additional information
corresponding to each chip of said second spectrum spread
signal; and

detecting said additional digital information signal
in said main information signal with additional information

by determining that said accumulated value has exceeded any



spread si ' ' sed to each chip of the PN code 32 for every
-bl ock BLﬁmmﬂ'nunEﬁlﬂm nunber of pixels n = 2 in the horizoft-al
direction &an e of pixels n =2 1in the vertical direction for the
i mage of one franme, one pixel at the neshed position of four pixels in one
block BL is defined as the typical pixeggof each block BL and the pixel

value of this position is added or subtracted depending on the chip val ue

of the _Sprea%rF%Q?E_d bk i dibve Por i BEE561 68 EREeBh¥RE. vhlukhe case of the
video signal, the pixel information inthe limted region generally has

i ntensive correl ation. . Ther reas £V ' ' . pi xel

sanpl es are not usgd, y&&?lagaﬁ%r?@eﬁgﬁgoﬁh%g\%%%o&% e?rée%]ltwo%ﬁspread code
in the rel evant_pixel sanpl e reqi ons.can_be detected. en_such t ypi cal
val ue i s use®dGiiignaba "’t"@?tgﬁonc Fe9nadi ??Sﬂrangu'b?%\Qﬁﬁ%#'c‘gﬁeﬁégget

| ower than the nunber of pixels and_thereby_the _detecting speeci can be

i nproved. Wesnithapesttmin spreadcaddibiopal hanfprprtpen signal 1is

pr'oduce_d by inverting or not-'inverting each chip value of
said spectrum spread code depending on the value 'of said
additional digital information signal.

3. Method_ of superimposing and detecting an
additional information signal according to claim 1, wherein
said main information signal with additional information is
produced by superimposing a positive or negative analog
signal depending on said spectrum spread additional
information signal to said main informatipn s:::Lgnal.

4. Method of superimpésing and detecting an
additional infoimation signal according to claim 1, wherein
séid main information signal is a video signal and said first
and second spectrum spread codes are producec.i in
synchronization with the synchronous signal of said video
signal.

5. Method of superimposing and detecting an
additional information signa; according to claim 4, wherein
each chip of said spectrum spre;'id code corresponds to a

plurality of pixels of said video signal and addition and

subtraction of the value of the main information signal with



corresponding to one ship of the spread code, it is recommended that a
‘plurali m"mumu“ﬂm’ru ons are selected as the typical values-and
additio ns conducted at the tine of detecting the spectrum
spread signdl dsiflg the*total sumof a plurality of pixel values at the

rel evant pixel positions. For exanple, gfen one block BL includes 64 (8 x
8) pixels as shown in Fig. 12, addition or 33 subtraction is conducted

using the topakiséBnall theokiatsah aesehdiny bhethosidivs hdiaxit ehias t he
meshed positions. Moreover, when the video signal is recorded or '

transmtted Lh oug R TR PO bﬁ% ] o yluwaqG.de@tfaplscels
: BB

general |y diVi the | oc Linunit of a plurality of plxels as:

I d ab h
conver si on SENER I CRjPIslEBRESnppRIRY o ST ot 0T

addi tion or subtraction-for detection of the spectrum spread signal
expl ai ned ab6héPecan be performed using the DCT coefficient.

6. Method of'superimposing and detecting an
additional information signal according to claim 4, wherein
each chip of said spectrum spread code corresponds to a
plurality of pixels of said video signal and addition and
subtraction of the value of the main information signal with
additional information depending on the value of each chip
are conducted using an average value of a plurality of said
pixels corresponding to said each chip.

7. Method of superimposing and detecting an
ad-ditional informatioﬁ signal according to claim 4, wherein
said video signa'i is a digital signal and is compressed by
DCT (discretelcosine) conversion in each block consisting
of a plurality of pixels, each chip of said spe;ctrum spread
code corresponds to said block and addition and subtraction
of said main information signal with additional information
are conducted using one or a plurality of DCT coefficients
of said block corresponding to said each chip.

8. Method of superimposing and detécting an
additional information signal according to claim 1, wherein

said additional digital information signal is a duplication



Nanel y, nl e | he case of the conpression by MPEG system the

‘vi deo dzmmli i‘ﬂiﬁ"ﬁllﬂt&!‘s divided in unit of block BL consisting, for
exanpl e} = xel s as shown in Fig. 13 and the DCT conversion is
executed in unit of the block to convert the digital video data of tine
region in to the data of frequency regi4th to produce the DCT coefficient as
shown in the figure in order to generate the variable length code fromthis
DCT coef fi ci @dintrbl shgneldiar dehardlbeagerimesbadymente ack nivibihiospr ead
code is assigned in unit of the block BL and the spectrum spread signhal is

superi nposed.q4 auém.éaEQ%ﬁ 0 PB8 iehRih S rif¥malid8igAA N h F&ySLddhgt he
time of superinposing. In this case, since the spectrum spread signal

beconmes a DC .34 el ement in the block BL, the spectrum spread signal

el enent is ir‘ﬂﬁdd'd‘é'h‘ln t he DCcoeff|C|ent which is the coefficient of the
DC el ement of the DCT coeffici refore | .thjs trum
spread signal can e d&e@i‘P éaIBf Cﬁ #?E‘ﬁ%ﬁfgﬁefore

signal for producing a spectrum spread additional
information signal by spectrum spreading the additional
digital information signal using the spectrum spread code
produced in synchronization with the synchronous signal
included in the main formation signal and detecting said
additional digital information signal from the main
information signal with the additional information prodﬁced
by superimposing said spectrum spread additional information
signal to said main information signal, comprising the steps
of: |

producing the spectrum spread code same as-said
spectrum spread code synchronized with thé synchronous
signal included in said main information sigr.lal with
additional information;

obtaining an accumulated value by adding or
subtracting the value of said output information signal with
addiﬁional information correspon@ing to each chip of said
spectrum spread signal depending on the value of said each
chip; and

detecting said additional digital information signal



t he conpressed video signal data is perfectly decoded, using this DC

-coefficy DC coefficient is extracted fromthe conpressed
dat a anH“jmm EI'IH
t he spread code. #Thereny,

dded or subtracted depending on the chip val ue of
t he spectrum spread signal can be detected in the
sanme manner as that expl ai ned above. 1n48his case, the spectrum spread
signal can be detected regarding the DCT coefficient of the serial data of
t he so-cal | edibishigt meam i Mfwrma thitoms pegnainwitheadd$t jonali snfeprathposed
by keeping one chip of the spread code to the constant level in unit of the

bl ock BL, it 15 ddeainfi it} whde heiperipastafuliareld oh1hbehapeskcesdsedr ead
signal of each bl ock becones visible at the reproduced vi deo i nage.

consideri ng LY RYelinorld beotAlMdL: L1e YIPHELERIYNBnk-8YRb1ESVE LABG e

chip by Chip§ﬁ¥ pread C : videc pattern as shown in Fig

coot {1 Gi ont ACh at Ko MERHOThhAQEE i thHECAGH | T ERTIAHERC  he

bl ock BL is converted by the DCT conversion nethod as shpwn, )
signal according to claim 9, wherein said main information
signal is a video signal and said spectrum spread code is
produced in synchronization with the synchronous signal of
said video signal.

11. Method of detecting an additional information
signal according to-claim 10, wherein eaéh chip of said
spectrum spread code corresponds to a plurality of pixels
of said video signal and addition aﬁd subtraction of the value
of said main information signal with additional information
depending on the value of said each c-hip are conducted using
selected one or a plurality of pixels among a plurality of
said pixels corresponding to said each chip.

12. Method of detecting an additional-information
signal according ﬁo claim 10, wherein each chip of said
spectrum spread code-corresponds to a plurality of pixels
of said video signal and addition and subtraction of the value
of said main information signal with additional information
depending on the value of each chip are conducted using a

mean value of a plurality of said pixels corresponding to

said_ each chip.



35 in Fig—14B—Therefore, in this case, the spectrum spread signal can be

-det ect ed | ffecient ACA in the stage of the DCT coeff-i-cient
before thamm Hgﬂmulﬁo signal data is decoded perfectly. Nanely, the
coefficie 200 S u aected fromthe conpressed data and this value is
added or subtracted depending on the chipp val ue of the spread code.

Thereby, the spectrum spread signal can be detected in the sane nmanner as

that expl ai ned aboys. Acihpd/iteadiaidiany W daditosons nkeoskyt das the

superi nposi ng Ievel_dhange I'n each block on the reproduced video inege, the
pat e ShOM e o B L BT RE Ao L 9 85y Sl pce
Subt Aot | on_ Porigaitadk FASTBL 1Y REIRIR diuP s cie e BHESTERel | As
the method of using a plurality of DCT coefficients, the nmethod of using
the typical muisire)oconvenaidibdrusash bheckvepagéstingeofed HAREHEYS
desired. I n above explanation, the additional information signal spectrum
spread and s¢Fepirpleecedch ehdppdf satiidogpectrum spread code corresponds

to said block and addition and subtraction of value of said

main information signal with additional information

depending on the'value.oﬁ.eachachip are conducted using one

or a plurality of DCT coefficients of said block

corresponding to said each chiﬁ.

14. Method of detecting an additional information
signal according to claim 10, wherein said additional digital
information signal is a duplication control signal for
controlling acknowledgment or inhibition of duplication of
said_main information signal to a recording medium.

15. Apparatus for superimposing and detecting an
additional information signal, comprising: -

first spread code producing means for producing a first
spectrum spread code synchronized with the synchronous
signal included.in the main information signal;

spectrum spread means for producing a spectrum spread
additional information signal by spectrum spreading the

additional digital information signal with said first

spectrum spread code;



reventln control si naI but such additional information signal is not
.I|n1tedlﬂ l" H "ut unon preventing control signal but can al so be

appl i ed, t he 36 information regarding the digital video
si gnal , for exa to the time code information to identify each field

and copy right |nformat|on As the copy*?ight information, for exanple, the
apparatus nunber to identify the relevant recordi ng apparatus can al so be

used. Wen this appay Ogrq{cfﬁ; é]%tﬂ;ﬁmﬁ ﬁ&&)%émsﬁértﬁrééﬁcﬂhglﬁﬁé Madgo

signal Vi and is rec I'story” of duplication can easily be traced.

Mor eover, in 1V_Iove ex Ianatlo &{@tﬂsﬁcﬁiéwﬁéfrfﬁ%f‘%ﬁ%{’ superl nposed

to the anal og’L our Se possi per| npose the
spect rum spread signal to' the ital video s thl case, the
present i nverfURAT MRPHiRg A %e &Pr?quaﬂfi‘?% ﬁ QFIIHEAR onous
signal of the spectrum spread si gnal synchroni zed W|th the Vi deo si gnal ,

t he hori zont @ignakHronsabd snajirl intgrmet ieedsigndlace of the

second spread code producing means for producing the
second spectrum spread code same as said first spectrum
spread code synchronized with the synchronous signal
il.'lcluded in said main information signal with additional
information;

accumulating means for obtaining an accumulated value
by adding or subtracting, depending on said each chip value,
the value of said out;_put information signal with additional
ingormation corresponding to each chip of said second
spectrum spread signal; and

- signal comparing means for detecting said additional
digital information signal in said main information signal
with additional information by détermining w1:1ether said

- accumulated value has exceeded any threshold value of the
positive or negative threshold value.

16. Apparatus for superimposing and detecting an
additional information signal according to claim 15, wherein
said spectrum spread means produces said spectrum spread
additional information signal by inverting or not inverting

the value of each chip of said spectrum spread code depending



vertical synchronous signal. Mreover, the synchronous period of the
.spectrum S.F ﬁ"“ﬂ"mﬂ" ' ot limted to one vertical period or~one

hori zont.al ' umlned_ to a plurality of vertical synchronous
periods and a pluraltty of horizontal synchronous periods. Furthernore, the
main information signal to which the sp‘ggtrum spread signal wll be
superinposed is not limted to the vided signal but any signal which is

acconpani ed By the waynedicmedsashgaatieaalbeigsedl fofommatpdr,sidmali gital
37 signal including the synchronous timng signal having the constant

period can be cons'i(;gregpsarap_ggongcgugtﬁgﬁﬁlgﬁrﬁkﬁeiaq{d)rd&técqﬂrﬁj Hpl of

this invention. Miedver; I n above expl present invention has

been applied tq.the recordi ng and reproducin e . Py

i nvention caﬁdgll§6°ﬂ€ a E? . Ebo{‘ﬁel 3%035§¥'§ét€%t%1#&“{ 2%' %%Runm
spread signal fromthe receiving information signal, jn the . receiyvi n% si de
in whi ch thes§5éc§PGﬁ1t§b‘F“e§@r§ia§n§!eaP§ BFPSUCHFo S Fale HP%‘C‘H-MU n

signal with additional information by superimposing a low

level positive or negative analog signal to said main
information signal depending on the value of said spectrum
spread additional information signal. -

18. Apparatus for superimposing and detecting an
additional information signal according to claim 15, wherein
said main information signal is a video signal and said first
and second spread code producing means respectively produce
said first and secc:nd spectrum spread codes in
synchronization with the synchronous signal of said video
sign§l.

19. Apparatus for superimposing and detecting an
additional information signal according to clai;n 18, wherein
each chip of said spectrum spread code produced by said first
and second spread code producing means corresponds to a
plurality of pixels of said video signal and addition and
subtraction of value of said main information signal with
additional information by said accumulating means are
conducted using selected one or a plurality of pixels of a

plurality of pixels corresponding to said each chip.



R
information signal and it is.then transmtted using various transm ssion-
-nedi a, - u”m‘“llﬁﬂu:“ gnetic wave, cable and infrared beam etc. In above
expl anaﬁ“ l A% he additional information bits are spectrum spread
by the PN codé, But *t he present invention can be applied to the system
where the PN code of different series igysuperinposed to the additional

I nformation bit and the spectrum spread signal is detected by detecting

these PN codes. Theopr eapphriamvwenifioan stperdmpodincapnid etbtfect egeati on of
the relevant PN code in such a case that it is deternmined that "1" or "0"

is respectiv s %gfz‘e%' & shigha®xaBRbedingetol 8eabhl todavhérsimeasaRosed
or not super:g gse and the PN%?ode itselfhlgg superinposed to the main

0t o et on ShAReLe a5 f §SsRRAG o B RREPo B GBlacea 8 SasRcpaLaSHhabove,
Lo the main L e p20ad B pEodudng Seais Cottesonal ¢ a1 11 &
of pixels of said video signal and addition and.subtraction
of value of said main information signal with additional
information by said accumulation means are conducted using
é mean value of a plurality of said pixels correspondiﬁg to
said each chip.

21. Apparatus for superimposing and detecting a
spectrum spread signal according to claim 18, wherein said
video signal is a digital signal and. is compressed through
DCT (discrete cosine) conversion in:-'eéch block consisting
of a plurality of pixels, each chip of saJ'_.d spectrum spread
code produced by said first and second sﬁread code producing
means corresponds to said block and addition and subtraction

" of value of said main ‘information signal 'witl.l additional
information by said.accumulation means are conducted using
one or a pluraiity of DCT coefficients of said block
corresponding to said each chip.

22. Apparatus for superimposing and detecting an
additional information signal according to claim 15, wherein
said additional digital information signal is a duplication

" control signal for controlling acknowledgment and inhibition



structure CLAIMED IS 1. Method of superi nposi ng and

.detecti ngllmljiﬁﬁl"!,tmmwj ormation signal conprising the steps of:
produci.ng spr.ead signal synchronized with the synchronous
signal included in the nain information signal; producing a spectrum spread
additional information signal by spectragn spreadi ng the additional digital

I nformation signal using said first spectrum spread code; producing the

mei n i nf or matd ®aupldrelt iwr bf addid nahal infdonatet onsignaduperd rpesirdd nsai d
spectrum spread additional information signal to said main information

signal ; prodygl second spectrum spread code sane as said first spectrum
spread code sync roni zed with the synchronous signal included in said main

i nformation signal yjthaddiiiqnaled nfQsemsi ony SRt ah8iegop1ACCUNI ated

val ue by addi ng or

information signal for producing a spectrum spread
additional information signal by spectrum spreading an
additional digital information signal with a spectrum spread
code produced in synchronization with the synchronous signal
included in the main information signal and detecting said
additional digital information signal from the main
information signal with additional information produced by
superimposing said spectrum spread additional information
signal to said main information signal, comprising:

spread code producing means for producing the s:bectrum
spread code same as said spectrum spread code synchronized.
with the synchronous signal included in saidmain informé_tion'
signal with additional information;

accumulation means for obtaining the accu.mulated value
by adding or subtracting, depending on the value of each chip,
the value of said output information signal with additional
information corresponding to each chip of said spectrum
spread signal; and

signal comparing means for detecting said additional
digital information signal in said main information signal

with additional information by determining whether said



subtracti ng, dependi ng on the val ue of each chip, said output information

.Si gnal,l m]t"mulml n[mlILnf ormation corresponding to each chi'p of ‘said
second m u ignal; and detecting said additional digital

i nf ormat® off stgntl Yn*said main information signal wth additional

i nformati on by determ ning that said acggnul ated val ue has exceeded any
40 one of the positive or negative threshold value. 2. Method of

super i nposi ng eh AGHSE WA 1l dsiciiied NHSF NBHF OShS1ANwA 186 COF dthe t O
claiml1, wherein sald spectrum spread additional information signal is

produced by Ia’(ré\ég‘rﬁtd':‘}r% 08_{] r{%at%/ﬂ@réﬂ#@sﬁ?@f aﬁ%j;_,geyal ue of said spectrum

spread code al ue of sail tronal digital information
signal. 3. Method qf superi sin an%{ﬁq;ef} cting an :g [ 4] | information
signal according té&%cl a?\mpf? gﬂ’? cﬁa‘ﬂg i oq’i fﬁl’lo%&gs'?gnal with
addi tional information is produced by superi ni)o,si nz% a Bosi tive Qr negat I ve
anal og information signal according to claim 23, wherein said maln

information signal is a vide¢ signal and said spread code
producing means produces said spectrum spread code in
synchronization with the synchronous sigﬁal of said video
signal.

25. Apparatus for detecting an additional
information signal according to claim 24, wherein each chip
of said spectrum spread code produced by said spread code
producing means- corresponds to a plurality of pixels of said
video signal and addition and subtraction of the value of
said mai.n information signal with additional information by
said accumulation means is conducted using selecte'd.one or
a plurality of pixels among a plurality of said pixels
corresponding' to ‘said ‘each chip. -

26. Apparatus for detecting a spectrum spread signal
according to claim 24, wherein each chip of said spectrum
spread code produced by said spread code producing means
corresponds to a plurality of pixels .of said video signal
and addition and subtraction of value of said main -
information signal with additional information by said

accumulation means are conducted using a mean value of a



si gnal “depending on salrd spectrum spread additional information signal to

.sai d maiyiesiniif i nal . 4. Method of superinposing and detecting an
addi ti odalllmmmtumﬂmlggnal ‘according to claim1, wherein said main
i nformatisoncsignah 1$ a video signal and said first and second spectrum

spread codes are produced in synchronizgpion with the synchronous signal of

said video signal. 5. Method of superinposing and detecting an additional

i nformation §J1gﬁadl BGF B i i d p ket &N &rﬁ%&h@iﬁ?cho c8apdoéasRi ghipect rum
(0]

spread code rresponds to a plurality of pixels said video signal and

R T e L e

41 additional infofmatio ndi ng"on va e hip are ton
b xel's. cor r csissdigE bolalttnad: FheBels Sabfnoned Bidpdn i gtk
detecting an signal and is compressed through DCT (discrete cosine)
conversion in each block consisting of a plurality of pixels,
each chip of said spectrum spread code produced by said spread
code producing means corresponds to said block and addition
and subtraction of the value of said main information signal
with additional information by said accumulation means are
conducted using one or a plura-lity of DCT coefficients of
said block corresponding to said each chip.

28. Apparatus for detecting an additional
information signal according to claiﬁ 23, wherein aid
additional digital information signal is a duplication

control signal for controlling acknowledgment and inhibition

of duplication of said main information signal toa recording

medium.



additional information signal according to claim4, wherein each chip of
sai d spectrum spread code corresponds to a plurality of pixels of said

vi deo signal and addition and subtraction of the value of the main
information signal with additional information depending on the val ue of
each chip are conducted using an averagef¥plue of a plurality of said

pi xel s corresponding.to said each chip. 7.7 Method of superinposihg and
detecting an addjti | & nof i i.anal...accqrdi i rein
sai d vi deo-oi gnatet 08 g SEFRATES St Syt dufl HiletpiE [ 21 0
cosi ne) conversion in eachAlh| ARDITIONAL t INKORMATIQN (BEGNALy of pi xel s, each
chip of said spectrum spread code corresponds to said block and addition
and subtraction of said main informat ®2@STRAGTl with additional information
are conducted using one or a plurality of DCT coefficients of said block
correspondi ng to saa dspéctrani spréad Meidndl obysuher spreaidi¢odied det ect.i ng
an additional information signal according to claiml1l, wherein said

addi tional dight@hréni 26880100 SiIRNdErchdliP!dicid PR ccompanied to an

information signal is superimposed to the information signal
and is then transmitted ahd the spectrum spread signal is
then detected using the spread code for detection
synchronized with the synchronous signal from the
information signal to which the spectrum spread signal is
superimposed. A value of the information signal to which
the spectrum spread signal is superimposed is added or
subtracted depending on the chip value of the relevant spread
code for detection iq each chip of the spread code for
detection. .The spectrum sé&ead signal is detected by
determining whether the added/subtracted value has exceeded

the predetermined threshold value or not.

Figures 7C & 7D



42 control signal for controlling acknow edgment and inhibition of
duplication of said main information signal to a recording nedium 9.

Met hod of detecting an additional information signal for producing a
spectrum spread additional information signal by spectrum spreading the
additional digital information signal using the spectrum spread code
produced in synchronization with the synchronous signal included in the
main formation signal and detecting said additional digital information
signal fromthe main information signal with the additional information
produced by superinposing said spectrum spread additional information
signal to said main information signal Egnprising the steps of: producing
t he spectrum spread code sane as said 36 trum spread code synchroni zed
wi th the synchronous signal included in said main information signal with
addi tional infornation; obyg MMy an accunul ated val ue by adding or
subtracting the val ue of;spid §@tp { information signal with additional

i nformation correspondi ng eEﬁE chip of said
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spectrum spread signal depending on the value of said each chip; and
detecting said additional digital information signal 43 in said main
information signal with additional information by determ ning whether said
accunul at ed val ue has exceeded any threshold of the positive or negative
t hreshol d val ues. 10. Method of detecting an additional information signal
according to claim9, wherein said main information signal is a video
signal and said spectrum spread code is produced in synchronizati.on with
t he synchronous signal of said video signal. 11. Method of detecting an
addi tional information signal accordingf claim10, wherein each chip of
sai d spectrum spread code corresponds to a plurality of pixels of said
video signal and addition and subtraction of the value of said nain
information signal with additional information depending on the val ue of
said each chip are conducted Uﬁing selected one or a plurality of pixels

anong a plurality of
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said pixels corresponding to said each chip. 12. Method of detecting an
additional information signal according to claim 10, wherein each chip of
sai d spectrum spread code corresponds to a plurality of pixels of said
video signal and addition and subtraction of the value of said nmain
information signal with additional information depending on the val ue of
each chip are conducted using a nean value of a plurality of said pixels
corresponding to said each chip. 44 13. Method of detecting an

addi tional information signal according to claim 10, wherein said video
signal is a digital signal and conpres8é#3through the DCT (discrete cosine)
conversion in each block consisting of a plurality of pixels, each chip of
sai d spectrum spread code corresponds to said block and addition and
subtraction of value of said main information signal w th additional

i nformati on dependi ng on the value of each chip are conducted using one or
a plurality of DCT coefficients of sFi-dlblgk 3
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corresponding to said each chip. 14. Method of detecting an additional
information signal according to claim 10, wherein said additional digital
information signal is a duplication control signal for controlling

acknow edgnent or inhibition of duplication of said main information signal
to a récording nedium 15. Apparatus for superinposing and detecting an
additional information signal, conprising: first spread code producing
means for producing a first spectrum spread code synchronized with the
synchronous signal included in the main information signal; spectrum spread
means for producing a spectrum spread agusti onal information signal by
spectrum spreadi ng the additional digital information signal with said
first spectrum spread code; 45 si gnal superinposi ng neans for producing
the main information signal with additional information by superinposing
said spectrum spread additional information J
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signal to said main information signal; second spread code produci ng neans
for producing the second spectrum spread code sane as said first spectrum
spread code synchroni zed with the synchronous signal included in said main
information signal with additional information; accunul ating nmeans for
obt ai ni'ng an accunul ated val ue by addi ng or subtracting, depending on said
each chip value, the value of said output information signal with

addi tional information corresponding to each chip of said second spectrum
spread signal; and signal conparing neans for detecting said additional
digital information signal in said main information signal with additional
i nformation by deternining whether sai ®/d3cunul at ed val ue has exceeded any
t hreshol d value of the positive or negative threshold value. 16. Apparatus
for superinposing and detecting an additional information signal according

to claim15, wherein said spectrum spread jreans produces saijd spectrum
spread additional informati¢n signal by inverting or not ingert]ng the
val ue of each chip of said um spr ead- code dependi ng .
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46 on the value of said additional digital information signal. 17.
Appar at us for superinposing and detecting an additional infornmation signal
according to claim15, wherein said spectrum spread neans produces said
main information signal with additional information by superinposing a | ow
| evel positive or negative analog signal to said main information signal
dependi ng. on the val ue of said spectrum spread additional information
signal. 18. Apparatus for superinposing and detecting an additi onal
information signal according to claim15, wherein said main information
signal is a video signal and said first and second spread code producing
means respectively produce said first @A second spectrum spread codes in
synchroni zation with the synchronous signal of said video signal. 19.
Appar atus for superinposing and detecting an additional information signal
according to claim 18, wherein each chip of said spectrum spread code
produced by said first and second spsedd de " grQAduci ng. neans corresponds
prod Preqd @de P !
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plurality of pixels of said video signal and addition and subtraction of
value of said nmain information signal with additional information by said
accurul ati ng nmeans are conducted using selected one or a plurality of

pi xels of a plurality of pixels corresponding to said each chip. 47 20.
Apparatus for superinposing and detecting a spectrum spread signa
according to claim 18, wherein each chip of said spectrum spread code
produced by said first and second spread code produci ng nmeans corresponds
to a plurality of pixels of said video signal and addition and subtraction
of value of said main information signal w th additional information by
sai d accumul ation nmeans are conducted gaizng a mean value of a plurality of
sai d pixels corresponding to said each chip. 21. Apparatus for
superinposing and detecting a spectrum spread signal according to claim 18,
wherein said video signal is a digital signal and is conpressed through DCT

(di screte cosine) conversion in eaFLT til c@< Omtl ng
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of a plurality of pixels, each chip of said spectrum spread code produced
by said first and second spread code produci ng neans corresponds to said

bl ock and addition and subtraction of value of said main information signal
wi th additional information by said. accunul ati on neans are conducted using
one or a plurality of DCT coefficients of said block corresponding to said
each chip.” 22. Apparatus for superinposing and detecting an additional
information signal according to claim 15, wherein said additional digital
information signal is a duplication congypd signal for controlling

acknow edgnment and inhibition 48 of duplication of said main information
signal to a recording nedium 23. Apparatus for detecting an additi onal

i nformation signal for producing a spectrum spread additional information
signal by spectrum spreading an additional digital information signal with

a spectrum spread code produced in syachfofiCzat$dn with the synchronous
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included in the main information signal and detecting said additional
digital information signal fromthe main information signal wth additiona
i nformation produced by superinposing said spectrum spread additi-onal
information signal to said main information signal, conprising: spread code
produci ng neans for producing the spectrum spread code sane as said
spectrum spread code synchroni zed with-the synchronous signal included in
said main information signal with additional information; accunul ation
means for obtaining the accunul ated val ue by addi ng or subtracting,
dependi ng on the value of each chip, the value of said output information
signal with additional information corrggponding to each chip of said
spectrum spread signal; and signal conparing neans for detecting said
additional digital information signal in said main information signal with

additional information by dete nininb whetlher said 49 laccumyl-at ed val ue
has exceeded any thresholid val ye ok |t he o -— <
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positive or negative threshold value. 24. Apparatus for detecting an

addi t.ional information signal according to claim 23, wherein said main
information signal is a video signal and said spread code produci ng neans
produces said spectrum spread code in synchronization with the synchronous
signal of -said video signal. 25. Apparatus for detecting an additi onal

i nformation signal according to claim 24, wherein each chip of, said
spectrum spread code produced by said spread code produci ng neans
corresponds to a plurality of pixels of said video signal and addition and
subtraction of the value of said main information signal w th additional
information by said accunul ati on nmeans i/ 1®nduct ed using sel ected one or a
plurality of pixels among a plurality of said pixels corresponding to said
each chip. 26. Apparatus for detecting a spectrum spread signal according
to claim24, wherein each chip of said spectrum spread code produced by
sai d spread code producing neans corresponds to a plurality of pixels of
said video signal and addition and subtraction of value of said main
information signal with additional information by said
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accunul ati on means are conducted using a nean val ue of a 50 plurality of
sai d pi xels corresponding to said each chip. 27. Apparatus for detecting a
spectrum spread signal according to claim24, wherein said video signal is
a digital signal and is conpressed through DCT (discrete cosine) conversion
in each block consisting of a plurality of pixels, each chip of said
spectrum spread code produced by said spread code produci ng neans
corresponds to said block and addition and subtraction of the value of said
main information signal with additional information by said accunul ation
means are conducted using one or a plurgljty of DCT coefficients of said

bl ock corresponding to said each chip. 28. Apparatus for detecting an

addi tional information signal according to claim23, wherein aid additional
digital information signal is a duplication control signal for controlling
acknow edgnment and inhibition of dupllcatlon of said main information

signal to a recording nmedi um
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